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REMARKS  ON  THE  STATISTICS  OF  MANUFACTURES. 


Inquiries  respecting  the  mauufacturiug  interests  of  the  country  were  incorporated  into  the  census  as  early 
as  1810. 

The  data  collected  for  that  census  (1810)  were  so  varied  for  the  several  states  that  no  consolidated  statement 
could  be  given  for  the  United  States ;  hence  an  exact  copy  has  been  made  showing  the  methods  adopted  for  each 
state,  and  is  published,  for  its  historical  value,  in  an  appendix  to  these  remarks. 

In  1820  the  inquiries  of  the  census  embraced  the  following  information : 

Market  vahie  of  the  articles  annually  manufactured. 

The  Mnrl  of  raw  materials  employed. 

The  quantity  of  raw  materials  annually  consumed. 

The  cost  o{  raw  materials  annually  consumed. 

Men  employed. 

Women  employed. 

Boys  and  girls  employed. 

Whole  quantity  and  hind  of  machinery. 

Quantity  of  machinery  in  operation. 

Amount  of  capital  invested. 

Amount  paid  auiiually  for  icages. 

Amount  of  contingent  expenses. 

General  observations. 

The  industries  separately  returned  at  this  census  (1820)  were,  from  the  state  of  New  York  for  example,  as 
follows : 


Ale  and  strong  beer. 

Axes,  edged  tools,  machinery,  etc. 

Axes,  hoes,  scythes. 

Ashes,  pot. 

Beef  and  pork. 

Biioadcloths,  satinets,  cassimeres,  etc. 

Beer. 

Bricks. 

Bar  iron. 

Bar  iron,  wagon  tire,  plowshares,  molds,  etc. 

Boots  and  shoes. 

Broad,  narrow,  plain  cloths  and  cassimeres. 

Beer,  porter,  and  ale. 

Bonnets,  straw,  etc. 

Books,  school,  blank,  and  miscellaneous. 

Brushes. 

Black  lead-peucils  and  crayons. 

Blockmakers'  work  in  general. 

Brass  andirons,  shovels  and  tongs,  castings,  hinges,  etc. 

Brushes,  bellows,  etc. 

Buhr  millstones. 

Brass  and  prince's  metal,  naUs. 

Brick  and  tUe. 

Clocks,  wooden. 

Cutlery. 

Chairs. 

Coopers'  work. 

Chairs  and  spinning-wheels. 

Church  and  other  bells,  mathematical  instruments,  brass  castings, 

etc. 
Combs. 
Cloth  manufactured  and  cloth  dressed  for  customers. 


Cotton  cloths. 

Chairs,  Windsor. 

Copper  and  tin  ware. 

Clocks  of  brass. 

Cotton  cloth  and  yarn. 

Cotton  yarn,  shirtings  and  sheetings,  etc. 

Cloths,  woolen. 

Combs,  brass. 

Chairs,  fancy  and  Windsor. 

Cloth  made  and  cloth  dressed,  and  wool  carded. 

Candles  and  soap. 

Candles,  spermaceti. 

Chemical  drugs. 

Coaches,  sleighs,  gigs,  etc. 

Colors. 

Cotton  goods  generally. 

Cut  glass. 

Cordage,  white  and  tarred. 

Cordage  of  all  sorts. 

Casks  for  whale  oil. 

Cider  spirits. 

Cotton  yarn,  twist,  filling,  sewing,  netting,  and  floss  cotton. 

Cardboards  and  handles. 

Cabinet  ware  of  all  kinds. 

Cider  brandy. 

Deer  skins,  dressed,  mittens  aad  gloves. 

Earthenware. 

Flour. 

Furniture,  cabinet. 

Flour  of  gypsum. 

Fulling,  dressing,  etc.,  of  cloth. 

Fulling  and  dressing  cloths  and  flannels. 
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Fulling,  etc.,  clotli  and  carding  wool. 
Flour  and  meal. 
Fabrics,  cotton  and  woolen. 
Flour  and  ground  pla.ster. 
Floor-cloth. 

Flannels,  kerseymeres,  cassimeres,  etc. 
Flour  and  linseed  oil. 
Flour  barrels. 
Gin  and  wbisky. 
Gloves  and  mittens. 
Gnns  and  gun-locks. 
Guns. 

Glass  bottles  and  tumblers. 
Gin  and  brandy. 
Gunpowder. 
Gummed  silk. 

Gummed,  medicated  elastic  linen  and  cotton. 
Gin. 

Gun-barrels,  scythes,  etc. 
Hats. 

Hollow  ware,  molds,  castings,  etc. 
Hats  and  bonnets. 

Hollow  ware,  potash  kettles,  stoves,  machinery,  etc. 
Hoops  for  out  uails. 
Hogsheads,  tierces,  barrels,  etc. 
Harness,  saddles,  etc. 
Horn  combs. 

Iron  castings  of  erery  kind. 
Iron  railing  and  house  work. 
Iron  and  brass  of  all  kinds. 
Iron,  bar  and  draft. 
Iron,  pig,  and  refined  bar  iron. 
Leather,  upper  and  sole,  calf  and  sheepskins. 
Leather,  sole,  harness,  etc. 
Lumber. 

Lumber,  as  boards,  scantling,  etc. 
Linen  yarn  and  coarse  cloths. 

Lead  of  all  descriptions,  distill-worms,  and  pewter  ware  generally. 
Lead,  white  and  red,  and  whiting. 
Locks,  bolts,  hinges,  etc. 
Morocco  leather. 
Machines,  carding  and  spinning. 
Morocco,  shoes  and  boots. 
Muskets,  rifles,  and  fowling-pieces. 
Machinery  for  cotton  and  woolen  manufactures. 
Machines,  carding,  picking,  and  spinning. 
Machine  and  hand  cards. 
Marble,  rough  and  manufactured. 

Marble  mantels,  tombs,  monuments,  gravestones,  table-tops,  etc. 
Marble  chimney  pieces,  monuments,  and  busts. 
Morocco,  roans  and  binding. 
Mustard. 
Nails. 

Nails  of  all  kinds,  and  brads. 
Nails,  wrought  and  cut. 
Nails  and  hoop-iron. 
Nail-plates,  rods,  and  cut  nails. 
Nails,  axes,  etc. 
Needles  and  fish-hooks. 
Nails  and  smiths'  work. 
Nails,  cut. 

Nails  and  brads,  hooped  and  rolled  iron,  rolled  steel. 
Paper,  cap,  letter,  super  royal  n  iid  demy,  printing,  and  writing. 
Plow  plates,  stoves,  inmware,  etc. 
Potash. 
Pearlash . 
Plows. 

Pot  and  pearl  ash. 
Pottery. 
Potters'  ware. 

Printers'  work,  as  newspapers,  pamphlets,  etc. 
Paint,  red  and  gray  emery. 
Plow  irons,  boes,  axes,  etc. 
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Potters'  brown  earth- ware. 

Paper,  writing,  printing,  hanging,  etc. 

Plows  and  agricultural  implements. 

Prussian  blue. 

Patent  painted  floor-cloth. 

Plated  saddlery,  coach  and  harness  furniture. 

Porter,  ale,  and  beer. 

Rope  and  twine. 

Rum. 

Rifles,  pistols,  and  muskets. 

Rolls,  carded  and  cloth  dressed. 

Rolls,  carded  and  cloth  dyed,  fulled,  and  dressed. 

Shirting,  brown. 

Soap  and  candles. 

Saddles,  bridles,  harness,  trunks,  etc. 

Shovels  and  spades. 

Spinning-wheels. 

Salt. 

Satinets,  cassimeres,  and  other  woolen  cloths. 

Scythes. 

Sieves,  etc. 

Segars. 

Sugar,  maple. 

Scythes,  hoes,  and  axes. 

Scythes,  hoes,  axes,  and  edge-tools. 

Satinets  and  narrow  cloths. 

Shirtings,  sheeting,  ticking,  diapers,  stripes,  etc. 

Shirtings,  sheetings,  stripes,  checks,  etc.,  and  yam. 

Stove-pipe,  tinware,  etc. 

Slate,  house. 

Scythes  and  sleigh  shoes. 

Screens,  sieves,  safes,  etc. 

Satinets  and  broadcloths. 

Silverware. 

Smoke-jacks,   plating-millSj   rollers,   locks,    turning-lathes,    spiral 

springs,  etc. 
Snuff  and  tobacco. 
Soap,  fancy. 

Soap,  transparent  and  perfumed. 
Steam-engines,  and  castings  of  all  descriptions. 
Stills,  worms,  etc. 

Stockings,  pantaloons,  and  drawers. 
Stone-cutting  in  general. 
Stoneware. 
Sugar,  refined,  etc. 
Stone,  lime. 

Stoves,  mounted,  pipes  and  boilers. 
Tinware. 

Tinware  and  sheet-iron  ware. 
Tobacco,  fine-cut,  common  smoking,  and  pig-tail. 
Tinware  of  all  kinds,  stoves  and  pipes. 
Tobacco,  cut,  chewing,  etc. 
Tobacco  and  snuff  ofvaU  kinds. 
Turpentine,  spirits,  varnish,  pitch,  etc. 
Types,  printing,  and  stereotype  plates. 
Tobacco,  cut,  and  segars. 
Whips,  mounted  and  common. 
Whisky, 

Wagons,  sleighs,  etc. 
Whisky,  raw  and  rectified. 
Window-glass. 
Whisky  and  gin. 
Window-glass,  cylinder,  crown. 
Window-sash. 
Woolen  cloths,  dressed. 
Wool  carded  and  cloth  dressed. 
Woolen  cloths. 
Woolen  cloths  and  satinets. 
Wool,  carded  and  spun. 
Woolen  goods  of  all  sorts. 
Wagons,  plows,  etc. 
Yarns,  shirtings,  sheeting,  tickings,  etc. 
Yam  and  wool,  carded. 
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In  1830  there  was  no  provision  made  by  the  census  law  for  taking 
following-  summarized  table  for  the  United  States  is  i^iven  : 


the  industrial  statistics.     For  lS-10  the 


Industries. 


Nnmlier  of 
establish- 
ments. 


Machiuory 

Hardware,  cutlery,  etc 

CannoD  and  small-arms* 

Precious  metals 

"Various  metals 

Granite,  marble,  etc 

Bricks  and  lime 

Wool: 

Fulli  UK-mills 

Woolen  manufactories 

Cotton : 

Cotton  manufactories  

Number  of  spindles,  2,  284,  631 

Dyeing  and  printing  establisbments  . 

Silkt 

rias 


Capital. 


Mixed  manufactures 

Tobacco 

Eats,  caps,  bonnets,  etc.  ; 

Hats  and  caps 

Straw  bonnets 

Leather  tanneries,  saddleries,  etc.  • 

Tanneries  1 , 

All  other  manufactories  of  leather,  saddleries,  etc. 

Soap  and  candles  § 

Distilled  and  fermented  liquors; 

Distilleries  || 

Breweries  IT 

Powder  mills  ** 

Drugs  and  medicines,  paints  and  dyes: 

Medicinal  drugs,  paints  and  dyes 

Turpentine  and  varnish 

Glass,  earthenware,  etc. : 

Glass  houses , 

Glass-cuttmg  establishments , 

Potteries 

Sugar  refineries,  chocolate,  etc.: 

Sugar  refineries , 

Chocolate 

Confectionery 

Paper 


All  other  manufactures  of  paper,  playing-cards,  etc  . 
Printing  and  binding: 

Printing  offices  ft 

Binderies 

Cordage: 

Eope- walks 

Musical  instruments 

Carriages  and  wagons 

Mills: 

Flouring-mills  JJ 

Grist-mills 

Oil-miUs 

Saw-mills 


Ships 

Tumiture 

Houses  §>§ 

All  other  manufactures- 


Do  iZctrs. 


2,585 

1,420 


1,240 
129 


I  15,  765, 124 


274,  374 

208,  087 

4,  368,  991 

3.  437, 191 


8,229 
17, 136 


10,  396 
406 
137 


ST 

34 

65a 


43 
426 


1,552 

447 


4,364 

23,  661 

843 

31,  650 


2,  084, 100 
551,  431 


1,  709,  571 

4,  745,  239 


Xuiiiln-r  of 

persons 
emi>loyed. 


15,  650,  929 

12,881,262 

2,  757,  273 

9,  147,  368 

875,  875 

4,  507,  675 

5,  873.  815 

2,  465,  577 

734,  370 

5,  551,  6,12 


6,  989,  971 
25,  019.  726 


1.355  1 
4,726 


11,  523 

4,464 

908 

21.  994 

60,  788 


18,  003 
85,  501 


Value  of 
products. 


Dollars. 

13,  001 

10,  980,  581 

5,492 

6,  451,  967 

1  744 

1,556 

4,  734,  060 

6,087 

9,  779,  442 

3,734 

2,  442,  950 

22,  807 

9,  736,  945 

21,  342 

20,  696,  999 

73,  119 

46,  350,  453 

767 

119,  814 

1,  628 

322,  205 

15,  906 

6,  545,  503 

8,384 

6,  819,  568 

20, 176 

{ 

8,  708,  342 
1,  476,  505 

20,  OlS 

33, 134,  403 

5,641 
12,  223 

496 

1,848 

\ 

4,151,899 
660,  827 

3,236 

2,  890,  293 

1,612 

1, 104,  825 

79,  900 

1, 143,  965 

5,  641,  495 

511,  597 


4,  078,  306 

923,  924 

10,  897,  887 


76,  545,  246 

7,016,094 

7,  555,  405 

41,  917,  401 

34,  785,  353 


*  Number  of  cannon,  274;  number  of  small-arms,  88,073. 

t  PoTrnda  made,  15,745J. 

t  Sides  of  sole-leather  tanned,   3,463,611 ;    sides  of  npper  leather  tanned, 

3,781,868. 
§  Pounds  of  soap,  49,820,497;  pounds  of  tallow  candles,  17,904,507;  pounds 

of  spermaceti  and  wax  caudles,  2,936,951. 
II  Gallons  pioducod,  41,402,627. 


If  Gallons  produced,  23,267,730. 
**  Pounds  of  powder  made,  8,977,348. 

t+  Number  of  daily  newspapers,  138;  number  of  weekly  newspapers,  1,141; 
numberof  semi- and  tri-weekly  newspapers,  125;  number  of  periodicals,  227. 
tt  Barrels  of  flour  made,  7,404,562. 

§§  Number  of  brick  and  stone  houses  built,  8,429;  number  of  wooden  houses 
built,  45,684. 
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viii  REMARKS  ON  THE  STATISTICS  OF  MANUFACTURES. 

By  the  act  of  May  2,  1850,  the  scope  of  the  industrial  statistics  of  the  census  was  greatly  enlarged.  The 
results  as  published  in  the  reports  of  the  Seventh  Census  (1850)  are  in  the  main  comparable  with  those  of 
subsequent  enumerations,  although  the  schedule  of  inquiries  has  been  considerably  enlarged  and  the  classification 
of  industries  has  naturally  undergone  some  changes.  Table  I  of  the  present  volume  gives  the  figures  of  1850  m 
juxtaposition  with  those  of  1860,  1870,  and  1880,  and  the  statistics  of  that  year  are  freely  used  throughout  the 
present  report,  which  cannot  be  said  of  the  figures  of  any  former  census  year— 1820  or  1840,  for  instance,  which 
are  hardly  comparable  in  form  with  those  of  the  last  four  censuses,  while  there  is  grave  reason  to  doubt  alike 
the  completeness  and  the  accuracy  of  the  returns  from  which  they  were  made  up. 

THE  METHODS  OP  COLLECTING  IXDUSTEIAL  STATISTICS. 

From  1850  to  1870,  both  inclusive,  the  statistics  of  manufactures  were  collected  by  the  assistant  marshals, 
so  called,  the  actual  enumerators  of  population,  who,  in  addition  to  the  family  schedule,  carried  around  with  them  a 
schedule  for  the  enumeration  of  "productive  industries",  according  to  the  provisions  of  the  law.  The  enumeration 
was,  by  the  terms  of  the  schedule,  limited  to  establishments  producing  annually  to  the  value  of  $500. 

In  the  earlier  censuses  it  was  almost  a  necessity  that  the  regular  enumerators  of  population  should  also  conduct 
the  canvass  of  manufacturing  industries  on  account  of  the  sparseness  of  settlement  and  the  wide  diffusion  of  petty 
manufacturing  and  mechanical  establishments,  (a)  It  would  have  involved  an  intolerable  expense  to  require  one  set 
of  ofiBcers  to  traverse  the  vast  spaces  covered  by  the  census  for  the  purpose  of  obtaining  the  statistics  of  population, 
while  another  set  of  oflBcers  went  over  the  same  ground  to  obtain  the  statistics  of  manufactures.  Even  at  the 
present  time,  notwithstanding  the  increase  of  productive  industry,  it  would  probably  be  deemed  undesirable  to 
attempt  the  industrial  canvass  of  the  entire  country  through  a  special  body  of  officers,  however  great  might  be 
considered  the  advantages  of  an  enumeration  by  experts  and  picked  men.  But  while  this  is  true,  and  likely  long 
to  remain  true,  sound  judgment  seems  to  require  that  the  advantages  of  such  an  enumeration  should  be  obtained 
wherever  they  can  be  had  at  a  not  inordinate  cost,  even  though  the  imperfections  of  the  older  method  of 
enumeration  should  still  have  to  be  endured  in  regard  to  other  portions  of  the  field.  Congress  recognized  this 
principle  when  it  provided  by  the  eighteenth  section  of  the  act  of  March  3,  1879,  that — 

Whenever  he  shall  deem  it  expedient  the  Superintendent  of  Census  may  withdraw  the  schedules  of  manufaoturi  ng  and  social  statistics 
from  the  enumerators  of  the  several  subdivisions,  and  may  charge  the  collection  of  these  statistics  upon  experts  and  special  agents  to  be 
employed  without  respect  to  locality. (6) 

This  provision  of  law  placed  it  in  the  power  of  the  Census  Office  to  secure  all  the  advantages  of  expert 
enumeration  in  the  case  of  cities  and  large  manufacturing  towns,  and  even  in  the  case  of  a  few  highly  important 
industries  spread  all  over  the  country,  which  are  by  their  nature  specially  adapted  to  such  a  canvass  from  a  central 
point,  while  leaving  the  productive  establishments  found  in  the  small  villages  or  scattered  throughout  rural 
districts  to  be  visited  by  the  regular  enumerators  of  population.  Under  this  duplex  system  the  statistics  of  the 
latter  class  of  establishments  are  still  obtained  just  as  well,  with  no  greater  imperfection  and  at  no  greater  cost 
than  formerly ;  while  in  respect  to  the  larger  number  of  establishments,  predominantly  also  of  a  much  higher 
industrial  importance,  which  are  comprised  within  cities  and  compact  settlements,  the  advantages  of  an  enumeration 
by  officers  specially  appointed  on  account  of  their  familiarity  with  the  facts  and  conditions  of  each  industry  are  secured 
at  no  extravagant  cost.  Under  the  provisions  of  law  recited  special  agents  were  appointed  in  279  cities  and  towns 
of  the  United  States.  In  the  case  of  all  but  thirty-one  cities,  one  special  agent  only  was  appointed  for  each.  In  the 
remaining  cities  assistant  special  agents  were  appointed  according  to  the  extent  and  difficulty  of  the  service  required. 

The  total  number  of  persons  so  appointed,  with  the  length  of  service  and  amount  of  compensation  in  each  case, 
will  be  found  stated  on  pages  v-viii  of  Statistics  of  Manufactures.  From  this  it  appears  that  the  aggregate  number 
of  days'  service  rendered  in  this  capacity  was  16,1383,  and  the  aggregate  amount  of  compensation  therefor  was  $68,825. 

a  Id  illustration  of  this  wide  diffusion  of  petty  productive  establishments,  it  is  interesting  to  observe  that,  while  the  settled  area 
of  1840  was  but  a  little  over  one-half  that  of  1880,  and  the  value  of  its  manufactured  products  perhaps  not  more  than  one-seventh  or 
one-eighth,  there  were  almost  as  many  grist-mills  at  the  former  as  at  the  latter  date,  and  an  even  greater  number  of  saw-mills. 

The  figures  for  the  two  censuses  are  as  follows  : 


1840. 

1S80. 

Grist-mills 

23,  661 
31,  650 

24,338 
25,  708 

Saw -mills 

This  fact  shows  strikingly  the  tendency  to  the  concentration  of  productive  industry  during  the  past  forty  years,  due  chiefly  to  the 
increased  facilities  for  transportation. 

6  Such  experts  and  special  agents  shall  take  the  same  oath  as  the  enumerators  of  the  several  subdivisions,  and  shaU  have  equal 
authority  with  such  enumerators  in  respect  to  the  subjects  consigned  to  them,  and  they  shall  receive  compensation  at  rates  to  be  fixed  by 
the  Superintendent  of  Census,  with  the  approval  of  the  Secretary  of  the  Interior:  Provided,  That  the  same  shall  in  no  case  exceed  six 
dollars  a  day  and  actual  traveling  expenses, — Ibid. 
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The  total  number  of  establishmeuts  returned  by  tlie  special  agents  appointed  for  cities  and  manufacturing  towns 
•was  99,401.  This  statement  does  not,  however,  of  itself  alone  convey  an  adequate  idea  of  the  importance  of  the 
enumeration  so  conducted;  probably  five  sixths,  if  not  nine- tenths,  of  the  great  manufacturing  establishments  of  the 
country  were  embraced  in  this  canvass.  Single  establishments  were  enumerated  by  special  agents  w^hose  product 
exceeded  that  of  any  one  of  two  thousand  of  tbe  counties  of  the  United  States,  and  in  more  than  one  instance 
exceeded  the  combined  product  of  twenty  populous  counties  in  states  not  specially  given  to  manufactures.  The 
total  value  of  product  reported  from  the  100  principal  cities  and  towns,  whose  statistics  are  separately  published 
in  Table  VI,  following,  reaches  $3,045,368,831,  forming  much  more  than  one-half  of  the  entire  product  of  the  country. 
It  is  in  regard  to  the  great  manufacturing  establishments  of  the  country  that  the  industrial  statistics  of  the 
census  have  heretofore  been  chiefly  defective.  The  ordinary  enumerator  of  population  might  safely  be  trusted 
to  make  an  account  of  the  product  of  the  country  saw-mill  or  blacksmith  shop,  perhaps  of  the  small  factory 
running  a  few  months  in  the  year  and  employing  a  score  of  hands.  Even  if  he  did  not  perform  his  work  very  well, 
his  errors  would,  in  a  degree,  offset  each  other,  and  the  results  would  not  in  any  case  be  of  very  great  consequence. 
But  if  the  work  of  canvassing  the  monster  establishments  which  characterize  this  industrial  age,  in  which  hundreds 
or  thousands  are  employed,  in  which  hundreds  of  thousands  or  millions  of  capital  are  invested,  be  committed  to  a 
person  not  selected  carefully  for  this  very  purpose  and  not  giving  his  sole  attention  thereto,  with  abundant  time 
and  special  facilities  afforded  him  for  the  discharge  of  the  duty,  errors  will  inevitably  occur  so  great-  and  so  vital 
as  greatly  to  diminish  the  value  of  the  results.  A  very  careful  enumerator  of  population  may  be  grossly  ignorant 
of  the  primary  facts  of  the  cotton,  woolen,  or  iron  manufacture,  and  might,  in  recording  the  statistics  of  a  single 
gigantic  establishment,  commit  a  blunder  which  would  exceed  the  value  of  the  whole  manufacturing  production 
of  a  half  dozen  agricultural  counties. 

Moreover,  it  is  to  be  noted  that  the  employment  of  exjierts  and  special  agents  allows  the  census  to  obtain  with 
accuracy  a  vast  amount  and  variety  of  information  regarding  the  kinds  and  quantities  of  machinery,  of  materials, 
and  of  products,  to  seek  which  through  unskilled  enumerators  would  only  be  to  invite  errors. 

Besides  the  special  agents  already  spoken  of  as  appointed  to  canvass  the  manufacturing  interests  of  their 
respective  towns  and  cities,  experts  and  special  agents  were  appointed  under  the  eighteenth  section  of  the  act  of 
1879  to  canvass  certain  industries  throughout  the  country  at  large,  and  the  functions  of  these  officers  were  in  most 
cases  enlarged  by  virtue  of  that  provision  of  the  same  section  which  authorizes  the  Superintendent  of  Census  to 
employ  experts  and  special  agents  to  investigate  in  their  economic  relations  the  manufacturing,  railroad,  fishing, 
mining,  and  other  industries  of  the  country. 

Under  the  authority  conveyed  in  the  two  several  provisions  recited,  the  following-named  persons  were  appointed 
special  agents  at  large  in  the  department  of  manufactures : 

Edward  Atkinson,  cotton  goods,  Boston,  Mass. 

George  William  Bond,  manufactures  of  wool,  Boston,  Mass. 

Henry  Hall,  ship-building,  Hew  York,  N.  Y. 

Professor  S.  F.  Peckham,  petroleum  production,  Providence,  R.  I. 

William  L.  Rowland,  chemical  manufacturing  industry,  Philadelphia,  Pa. 

James  M.  Swank,  manufactures  of  iron  and  steel,  Philadelphia,  Pa. 

Joseph  D.  Weeks,  wages,  and  the  Manufacture  of  coke  and  glass,  Pittsburgh,  Pa.  Three  assistants :  Edward 
T.  Peters,  E.  W.  Crane,  John  Caruthers. 

William  C.  Wyckoff,  manufactures  of  silk,  Kew  York,  N.  Y.     One  assistant:  P.  T.  Wood. 

P.  T.  Wood,  mixed  textile  industry,  New  Providence,  N.  J. 

Professor  William  P.  Trowbridge,  "power  and  machinery  used  in  manufactures,"  Columbia  College,  Kew 
York  city.  Assistants:  Joseph  W.  Knight  Neftel,  Herman  Hollerith,  P.  R.  Hutton,  Charles  H.  Fitch,  Dwight 
Porter,  George  F.  Swain,  James  L.  Greenleaf,  Walter  G.  Eliott. 

The  reports  of  Messrs.  Wright,  Wyckoff,  Bond,  Atkinson,  Swank,  and  Rowland  on  the  subjects  assigned  to 
them,  of  Mr.  Weeks  on  glass,  and  partial  reports  by  two  of  Professor  Trowbridge's  assistants,  Messrs.  Fitch  and 
Hollerith,  will  be  found  in  the  present  volume.  These  reports  present  the  results  of  a  vast  amount  of  patient 
and  intelligent  investigation  by  highly  competent  experts  into  the  facts  and  conditions  of  manufacturing  industry. 

The  remaining  reports  of  special  agents  appointed  to  canvass  manufacturing  industries  throughout  the  country 
at  large  have  been  left,  on  account  of  their  bulk,  to  appear  in  subsequent  volumes. 

nsrCREASE  OF  MANUFACTURING  INDUSTRY,  1850-1880. 

The  growth  of  the  United  States  in  manufacturing  industry  is  one  of  the  most  noteworthy  features  of  tbe 
present  industrial  age.  It  is  not  easy  to  say  which  is  tbe  best  test  of  that  growth;  but  the  application  of  any  one 
of  the  several  tests  offered  by  the  tables  common  (a)  to  the  last  four  censuses  shows  our  national  progress  in  this 
direction  to  have  been  remarkable. 

a  With  certain  exceptions,  wliich  are  not  of  suflScient  importance  to  require  to  be  noted  for  the  purposes  of  the  following  discussion. 
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Let  us  first  take  the  figures  representing  the  gross  value  of  product;  these  are  as  follows: 


Year, 


Groaa     value     of 
;  products. 


Gain  per 

cent,  in  ten 

years. 


Gain  per 

cent,  in 

twenty  years. 


1850 *$1,  019, 109,  616 

1860 1,  885,  861,  676 

1870 !  4,  232,  325,  442 

1880 '  5,  369,  579, 191 


85.05 

124.  42 

26.87 


315.30 
184.  73 


Gain  per 

cent,  in 

thirty  years. 


426.  89 


*  This  is  the  true  total.    The  total  pnhUshed  is  $1,019,106,616. 

It  is  noted  in  another  place  (see  introductory  notes  on  the  statistics  of  manufactures)  that  in  comparisons  of 
1870  with  1880,  on  the  one  hand,  or  with  1860  on  the  other,  it  should  be  borne  in  mind  that  the  figures  for  1870  are 
stated  in  a  currency  which  was  at  a  great  discount  in  gold,  the  average  premium  on  gold  being  for  the  twelve 
months,  June  1,  1869,  to  May  31, 1870,  25.3  per  cent.,  which  is  closely  equivalent  to  a  discount  on  currency  of  20  per 
cent.  If,  then,  we  discount  the  reported  values  of  1870  by  one-fifth,  we  shall  have  as  our  corrected  table  the 
following: 


Corrected      gross 
Tear.                       \     value  of  manu- 
factured products. 

Corrected 
gain  per  cent, 
in  ten  years. 

Corrected 

gain  per  cent. 

in  twenty 

years. 

Corrected 

gain  per  cent. 

in  thirty 

years. 

1850 

$1,  019, 109,  616 
1,  885,  861,  670 
3,  385,  860,  354 
6,  369,  579, 191 

1860 

85.05 
79.54 
58.59 

1870 

1880 

232.24 
184.  73 

426.  89 

Again,  we  may  inquire  what  has  been  the  increase  in  the  net  value  of  manufactured  products  reported  in  the 
four  successive  cen.suses  taken  for  the  purposes  of  this  comparison ;  that  is,  the  value  of  the  products  after  deduction 
of  the  value  of  the  materials  consumed: 


Tear. 

INet  value  of 
manufactured  prod- 
ucts. 

Gain  per 

cent,  in  ten 

yeara. 

Gain  per 

cent,  in 

twenty  years. 

Gain  per 

cent,  in 

thirty  years. 

1850 

*$463,  935,  296 

854,  256,  684 

1,  743,  898,  200 

1,  972,  765,  642 

1860 

84.13 

104. 14 

13.12 

1870 

276. 89 
130.  93 

325.  32 

1880 

*  The  true  total  of  materials  ia  $555,174,320.    The  one  published  ia  $555,123,822. 

Discounting  the  figures  for  1870  on  account  of  the  premium  on  gold,  as  we  did  with  the  figures  reporting  gross 
product,  we  should  have  the  corrected  table  of  the  net  values  of  manufactured  products  as  follows: 


Tear. 

Corrected  net  value 

of  manufactured 

products. 

Corrected 
gain  per  cent, 
in  ten  years. 

Corrected 

gain  per  cent. 

in  twenty 

years. 

Corrected 

gain  per  cent. 

in  thirty 

years. 

1850 

$463,  935,  296 

854,  256,  584 

1,  395, 118,  560 

1,  972,  755,  642 

1860 

84.13 
63.31 
41.40 

1870 

2O0. 71 
130. 93 

1880 

325.  22 

Again,  we  may  take  the  figures  of  capital  reported  as  invested  in  manufacturing  industries  at  the  successive 
periods  under  consideration,  as  affording  a  certain  measure  of  the  growth  of  the  country  in  industrial  power, 
although  there  is  too  much  reason  to  believe  that  the  returns  of  capital  have  always  been  gravely  defective,  for 
reasons  which  will  be  adverted  to  hereafter.  Assuming,  however,  that  the  liability  to  omission  or  defective 
statement  remained  of  constant  force  from  1850  to  1880,  we  should  have  the  following  progressive  results: 
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Tear. 

Capital  invested  in 
manufactures. 

Gain  per 

cent,  in  ten 

years. 

Gain  per 
cent,  in 
twenty 
years. 

Gain  per 

cent,  in 

thirty  years. 

1860 

$533,  245,  351 

1,  009,  856,  715 
2, 118,  208,  769 

2,  790,  272,  606 

1860 

89.38 
109.  75 
31.73 

1870 

297.23 
176.  30 

1880 

423.  26 
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Discoiintiug  tlie  reported  values  of  1870,  as  has  been  done  in  preceding  cases,  we  should  have  the  corrected 
table  as  follows: 


Year. 

Corrected  amount 
of  capital  invested 
in  manufactures. 

Corrected 
^ain  per  cent, 
in  ten  years. 

Corrected 

gain  per  cent. 

in  twenty 

years. 

Corrected 

gain  per  cent. 

in  thirty 

years. 

1850 

$533,  245,  351 
1,009,855,715 

1,  694,  567,  015 

2,  700,  272,  606 

1860 

89.38 
67.80 
64.66 

1870 

217. 70 
176.  30 

1880 

423.  26 

Again,  \vc  may  take  for  comparison  the  amount  of  manufacturing  wages  paid  in  each  of  the  years  1850,  1860, 


1870,  and  1S,S(»: 


Year. 

Amount  of  manu- 
facturing wages 
paid. 

Cain 
per  cent,  in 
ten  years. 

Gain 
per  cent,  in 
twenty  years. 

Gain 
per  cent,  in 
thirty  years. 

1850 

*$236,  750,  464 
378,  878,  966 
775,  584,  343 
947,  953,  795 

1860 

60.03 
104.  71 
22.22 

1870 

227.  58 
150.  20 

1880 

300.  39 

*  This  is  the  true  total.    The  one  published  is  $236,755,  464. 

Should  we  discount  the  amount  of  wages  paid  in  1870  for  the  same  reason  and  to  the  same  extent  as  was  done 
in  the  case  of  the  gross  product  and  the  net  product  of  that  year,  we  should  have  the  corrected  table  as  follows : 


Tear. 

Corrected  amount 

of  manufacturing 

wages  paid. 

Corrected 
gain  per  cent. 
in  ten  years. 

Corrected 

gain  per  cent. 

in  twenty 

years. 

Corrected 

gain  percent. 

in  thirty 

years. 

1850 

1860 

$236,  759,  464 
378,  878,  966 
620,  467,  474 
947,  953,  795 

60.03 
63.76 

52.78 

1870 

162.  06 
150.  20 

1880 

300.  39 

If,  again,  we  were  to  take  the  number  of  hands  employed  as  the  test  of  the  manufactming  power  of  the  country 
■on  the  several  dates  named,  we  should  have  the  following  table : 


Year. 

Number  of  hands 
employed. 

Gain 
per  cent,  in 
ten  years. 

Gain 

per  cent,  in 

twenty  years. 

Gain 
per  cent,  in 
thirty  years. 

1850 

*  958,  079 
1,311,246 

1860 

1870 

1880 

36.  SB 

2,  053,  996     1               56.  64 

114  3Q 

2  732  595                   ^^  04     !             lOR  in 

185.  22 

*  This  is  the  tnie  total.    The  one  published  is  957,959. 

In  the  above  table  we  reach  an  element  which  requires  no  allowance  to  be  made  on  account  of  the  state  of  the 
currency  in  1870.  The  tremendous  leap  made  by  our  manufacturing  industries  between  1860  and  1870,  under  the 
stimulus  of  war  demand  and  war  prices,  forms  a  very  striking  feature  of  this  table.  Let  us  now  put  some  of  these 
separate  elements  together  into  a  table  for  prompt  and  easy  comparison: 


iPer  cent. gain  10  years,  1850-60 
Per  cent,  gain  10  years,  18e0-'70 
Per  cent  gain  10  years,  1870-'80 
Per  cent  gain  20  years,  1860-'8O 
Per  cent,  gain  30  years,  1850-'80 


Gross  value 
of  manufac- 
tured prod- 
uct. 


85.05 
124.  42 

26.87 
184.73 
426.  89 


Gross  value 
of  manufac- 
tured prod- 
uct, 1870,  dis- 
counted by 
premium  on 
gold. 


85.05 

79.54 

58.59 

184.73 

426.  89 


Net  value  of 

manufactured 

product. 


64.13 
104. 14 

13.12 
130.  93 
325.  22 


Net  value  of 
manufactured 
product,1870, 
discounted 
by  premium 
on  gold. 


84.13 

63.31 

41.40 

130.  93 

325.  22 


Capital 
invested. 


89.38 
109.  76 

31.73 
176.  30 
423.26 


Capital  in- 
vested, 1870, 
discounted  by 
premium  on 
gold. 


89.38 

67.80 

64.66 

176.  30 

423.  26 


Wages  paid. 


60.03 
104. 71 

22.22 
150.20 
300.  39 


Wages  paid, 

1870,  dis- 
counted by 
premium  on 
gold. 


60.03 
68.76 
52.78 
150.  20 
300.  39 


Hands 
employed. 


36.86 
66.64 
33.04 
108.  40 
185.  22 


'  The  true  total  of  1850  is  used  in  casting  these  percentages. 
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THE  GEOGEAPHIOAL  DISTEIBUTIOlSr  OF  OUH  MA:N^UFACTUEING  INDUSTEIES. 

The  geographical  distribution  of  manufactures  throughout  the  United  States  appearis  by  the  following  tables, 
as  was  to  be  expected,  to  be  governed  by  very  different  forces  from  those  which  control  the  distribution  of 
population  or  of  agricultural  industry.  The  following  table  exhibits  the  rank  of  each  state  in  the  several  respects 
of  poxjulation,  number  of  farms,  aggregate  value  of  farms,  aggregate  value  of  farm  products,  number  of 
manufacturing  establishments,  aggregate  value  of  manufacturing  capital,  and  aggregate  value  of  manufactured 
products : 


Statea. 


Alabama 

Arkansas 

California 

Colorado 

Connecticut  .. 

Delaware 

Florida 

Georgia 

niinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Micliigan 

Minnesota 


AGEICULTUEAL    RANK. 


MANUFACTURING  RANK. 


0  ca 


States. 


AQBICDLTUEAL    BANK. 


Mississippi 

Missouri 

Nebraska 

Nevada 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina  . 

Ohio 

Oregon  

Pennsylvania . . . 
Ehode  Island  . .  - 
South  Carolina  . 

Tennessee 

Texas 

Yermont 

Yirginia 

"West  Virginia . . 
Wisconsin 


18 

4 
23 
38 
31 
30 

3 
11 

2 
34 

5 
36 
20 
10 

8 
29 
17 
24 
16 


MANUFACTURING    BANK. 


bJOo 


°  s 


34 

11 

33 

38 

15 

7 

1 

26 

4 

32 

2 

9 

28 

23 

31 

21 

20 

25 

10 


35 
8 
33 
38 
18 
6 
1 

29 
5 
34 


21 
27 
23 
20 
2« 
11 


In  the  following  tables  the  general  statistics  of  manufactures  for  1850,  1860, 1870,  and  1880  are  shown,  with 
the  states  arranged  by  geographical  groups  and  group  totals  (see  note  at  foot  of  page  xvi) : 


Groups. 


NOETH  ATLANTIC  GEOUF 

Maine 

Do 

Do 

Do 

Vew  Hampshire 

Do 

Do 

Do 

Vermont 

Do 

Do 

Do 

Massachusetts 

Do 

Do 

Do , 

Rhode  Island 

Do J 

Do 

Do 

'12 


Tear. 


1850 
1860 
1870 
1880 

1850 
1860 
1870 
1860 

1850 
1860 
1870 
1880 

18S0 
1860 
1870 
1880 


No.  of  estab- 
lishments. 


3,974 
3,810 
6,550 
4,481 

3,211 
2,592 
3,342 
3,181 

1,849 
1,883 
3,270 
2,874 

8,852 
8,176 

13,  212 

14,  352 


1,191 
1,850 
2,205 


Capital 
invested. 


$14,  699, 152 

22,  044,  020 
39,  796, 190 
49,  988, 171 

18,  242, 114 

23,  274,  094 
36,  023,  743 
61, 112,  263 

6,  001,  377 

9,  498,  617 

20,  329,  837 

23,  265,  224 

88,  940,  292 
132,  792,  327 
231,  677,  862 
303,  806, 185 

12,  935,  676 

24,  278,  295 
66,  557,  322 
76,  575,  943 


Hands 
employed. 


28,  020 
34,  619 
49, 180 
62,954 


Wages  paid. 


27,  092 

32,340 

40,  783 

48,  831 

8,445 

10,  497 

18,  686 

17,  640 

177,  461 

217,  421 

279,  380 

352,  255' 

20,967 

32,490 

49,  417 

62,  878 

$7,  486,  688 

8,  368,  691 

14,282,205 

13,  623,  318 

6, 123,  876 
8, 110,  561 

13,  823,  091 

14,  814,  793 

2,  202,  348 

3,  004,  986 
6,  264,  581 
6, 164,  479 

41,  954,  736 

56,  960,  913 

118,  051,  886 

128,  315,  362 

5,  047,  080 
8,  760, 125 
19,  354,  256 
21,355,619 


Value  at  all 
materials  used. 


$13,  553, 144 
21,  553,  066 
49,  379,  757 
51, 120,  708 

12,  745,  466 
20,  639,  857 
44,  577,  967 
43,  562,  462 

4, 172,  552 
7,  608,  858 

17,  007,  769 

18,  330,  677 

85,  856,  771 
135,  053,  721 
334,  413,  982 
386,  972,  655 

13, 186,  703 
IB,  868,  515 
73, 154, 109 
68,  108,  443 


Value  of  prod- 
uct. 


$24,  661, 057 
38, 193,  254 
79,  497,  521 
79,  829,  793 

23,  164,  503 
37,  586, 453 
71,038,249 
73,  978,  028 

8,  670,  920 
14,  637,  807 
32, 184,  606 
31,  364,  366 

157,  743,  994 
255,  545,  922 
553,  912,  568 
631, 135,  284 

22, 117,  688 
40,  711,  296 
111,  418,  S5A 
104, 163,  621 


REMARKS  ON  THE  STATISTICS  OF  MANUFACTURES. 
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Groups. 


Year. 


No.  of  estab- 
lishments. 


Capital 
invested. 


Hands 
employed. 


"Wages  paid. 


Value  of  all 
materials  used. 


Value  of  prod- 
uct. 


NOKTH  ATLANTIC  GEOur— Continued. 


Connecticut  . 
Do 


Do. 
Do. 


New  York  . 

Do 

Do 

Do 


New  Jersey. 

Do 

Do 

Do 


Pennsylvania  . 

Do 

Do 

Do 


SOUTH  ATLANTIC  GROUP. 


Delaware  . 
Do.... 
Do.... 
Do... 


Maryland . 
Do.... 
Do.... 
Do.... 


Virginia  . 
Do... 
Do... 
Do... 


West  Virginia . 

Do 

Do 

Do 


North  Carolina. 

Do 

Do 

Do 


South  Carolina. 

Do 

Do 

Do , 


Georgia. 
Do.. 
Do.. 
Do.. 


Florida  . 
Do.. 
Do.. 
Do.. 


KOBTHEEN  CENTBAL  GBOUP. 


Oluo  . . . 
Do. 
Do. 
Do. 


Indiana  . 
Do.. 
Do.. 
Do.. 


1660 
1860 
1870 
1880 

1850 
1860 
1870 
1880 

1850 
1860 
1870 
1880 

1850 
1860 
1870 
1880 


1850 
1860 
1870 
1880 

1850 
1860 
1870 
1880 

1850 
1860 
1870 
1880 

1850 

1860 

*1870 

1880 

1850 
1860 
1870 
1880 

1850 
1860 
1870 
1880 

1850 
1860 
1870 
1880 

1850 
1860 
1870 
1880 


1850 
1860 
1870 
1880 

1850 
1860 
1870 
1880 


3,737 

$25,  876,  048 

3,0)9 

45,  590,  430 

5,128 

»5,  281,  278 

4,488 

120,  480,  275 

23,  553 

99,  904,  405 

22,  624 

172,  895,  652 

36,  206 

366,  994,  320 

42,  739 

614,  246,  575 

4,207 

22,  293,  258 

4,173 

40,  521,  048 

6,636 

79,  606,  719 

7,128 

106,  226,  593 

21,  605 

94,  473,  810 

22,  363 

100,  055,  904 

37,  200 

406,  821,  845 

31,  232 

474,  510,  993 

531 

2,  978,  945 

615 

5,  462,  887 

800 

10,  839,  093 

746 

15,  655,  822 

3,725 

14,  934,  450 

3,083 

23,  230,  608 

5,812 

36,  438,  729 

6,787 

58,  742,  384 

4,740 

18, 109, 143 

5,385 

26,  935,  560 

5,933 

18,  455,  400 

5,710 

26,  968,  990 

2,444 

11,  084,  520 

2,375 

13,  883,  390 

2,663 

7,  456,  860 

3,689 

9,  693,  703 

3,642 

8, 140,  473 

3,802 

13,  045,  639 

1,430 

6,  053,  265 

1,230 

6,  931,  756 

1,584 

6,  400,  418 

2,078 

11,205,894 

1,522 

5,  456,  483 

1,890 

10,  890,  875 

3,836 

13,  930, 125 

3,593 

20,  672,  410 

103 

547,  060 

185 

1,  874, 125 

659 

1,  679,  930 

426 

3,  210,  680 

10,  622 

29,  019,  638 

11, 123 

57,  295,  303 

22,  773 

141,  923,  964 

20,  699 

188,  939,  614 

4,392 

7,  750,  402 

5,323 

18,  451, 121 

11,847 

52,052,425 

11, 198 

65,  742,  962 

60,  731 

64,  469 

89,  523 

112,  916 

199,  349 
230, 112 
351,  800 
531,  533 

37,  830 
56,  027 
75,  552 
126,  038 

146,  766 
222, 132 
319,  487 
387,  072 


3,888 

6,421 

9,710 

12,  638 

30,  212 
28,  403 
44,  860 
74,  945 

29, 110 
36, 174 
26,  974 
40, 184 


$12,  435,  984 
19,  026, 198 
38,  987,  187 
43,  601,  518 

49,131,000 
65,  446,  759 
142,  4CG,  768 
19S,  634,  029 

9,  364,  740 
16,  277,  337 
32,  648,  409 
46,  083,  045 

37, 163,  232 

60,  369, 165 

127,  976,  594 

134,  055,  904 


936,  924 
1,  905,  754 

3,  692, 195 

4,  267,  349 

7,  403,  832 

7,  190,  672 
12,  682,  817 
18,  904,  965 

5,  434,  476 

8,  544, 117 
5,  343,  U99 
7,  425,  261 


$23,  608,  971 

40,  909,  090 

86,  410,  579. 
102, 183,  341 

134,  655,  674 
214,  813,  061 
452,  065,  452 
679,  612,  645 

22,  Oil,  871 

41,  429, 100 
103,  415,  245 
165,  285,  779 

87,  206,  377 
153,  477,  698 
421, 197,  673 
465,  020,  563 


2,  864,  607 

6,  028,  918 

10,  206,  397 

12,  828,  461 

17,  690,  836 
25, 494,  007 
46,  897,  032 
66,  937,  846 

18, 101, 131 
30,  840,  531 
23,  832,  384 
32,  883,  933 


11,  672 
14,  311 

14,  601 

14,  217 
13,  622 
18, 109 

7,066 
6,994 
8,141 

15,  828 

8,368 
11,575 
17,  871 
24,875 

991 
2,454 
2,749 
5,504 


13, 

49, 
02, 

3, 

6, 

18, 

21, 

*  West  Virginia  separated  from  Virginia,  yet  there  is  an  increase  in  Vii-ginia. 


51,  491 
75,  602 
137,  202 
183,  609 

14,  440 
21,  295 
58,  852 
69,  508 


4,  322, 164 
4,  313,  965 

2,  383,  456 
2,  689,  441 
2, 195,  711 

2,  740,  768 

1, 127,  712 
1,  380,  027 
1,  543,  715 

3,  836,  289 

1,  709,  664 

2,  925, 148 

4,  844,  508 

5,  266, 152 

199,  452 

619,  840 

989,  692 

1,  270,  875 


467, 156 
302,  989 
006,  488 
103,  800 

728,  844 
318,  335 
366,  780 
960,  888 


14,  603,  701 
14,  027,  388 

4,  602,  501 
10,  203,  228 

12,  824,  693 

13,  090,  937 

2,  787,  534 
5, 198,  881 

5,  855,  736 
9,  885,  638 

3,  404,  917 
9,  086,  532 

18,  583,  731 
24, 143,  939 

220,  611 
874,  506 

2,  330,  873 

3,  040, 119 


678,  019 
800,  270 
131,  697 
334,  258 


157, 
215, 

10, 
27, 
63, 
100, 


369,  700 
142,  697 
135,  492 
262,  917 


$47,  114,  .585 

81,  024,  555 

161,  065,  474 

185,  697,  211 

237,  597,  249 

378,  870,  939 

785, 194,  661 

1,  080,  696,  596 

39,  851,  256 
76,  306,  104 
169,  237,  732 
254,  380,  236 

155,  044,  910 
290,121,188 
711,  894,  S4i 
744,  818,  445 


4,  649,  296 

9,  892,  903 

16,  791,  382 

20,  614,  438 

33,  043,  892 

41,  736, 157 

76,  593,  613 

106,  780,  563 

29,  602,  507 

50,  652, 124 
38,  364,  322 

51,  780,  992 


24, 102,  201 
22,  867, 126 

9,  111,  050 
16,  678,  698 

19,  021,  327 

20,  095,  037 

7,  045,  477 

8,  615, 195 

9,  858,  981 
16,  738,  008 

7,  082,  076 
16,  925,  564 
31,196,115 
36,  440,  948 

668,  335 
2,  447,  969 
4,  685,  403 
0,  546,  448 


62, 
121, 
269, 
348, 

18, 
42, 
108, 
148, 


602,  279 
601, 148 
713,  610 
298,  390 

725,  423 
803,  409 
617,  278 
006,411 


'13 


XIV 


REMARKS  ON  THE  STATISTICS  OF  MANUFACTURES. 


G-roupa. 


KOKTHEEN  CENTEAL  GROUP— continued. 


niinoia. 
Do. 
Do. 
Do 


Michigan . 
Do... 


Do. 
Do- 


"Wisconsin , 

Do 

Do 

Do 


Minnesota  . 

Do 

*     Do 

Do 


Iowa  - . 
Do. 
Do. 
Do. 


Missonri. 
Do... 
Do... 
Do... 


Nebraska. . 
Do 


Do. 
Do. 


Kansas  . 
Do.. 
Do.. 
Do.. 


Kentucky  . 

Do 

Do 

Do 


Tennessee  . 

Do 

Do 

Do 


Alabama. 
Do... 
Do... 
Do..., 


Mississippi  . 
Do 


Do. 
Do. 


Lonisiana . 
Do.... 
Do.... 
Do.... 


Texas . . 
Do. 
Do. 
Do. 


No.  of  estab- 
lishments. 


SOUTHERN  CENTRAL  GROUP. 


1850 
1860 

1870 
1880 

1850 
1860 
1870 


1850 
1860 
1870 
1880 

1850 
1860 
1870 
1880 

1850 
1860 
1870 
1880 

1850 
1860 
1870 
1880 

1860 
1860 
1870 
1880 

1850 
1860 
1870 
1880 


"14 


1850 
1860 
1870 
1880 

1850 
1860 
1870 
1880 

18.50 
1860 
1870 
1880 


1870 
1880 

1850 
1860 
1870 
1880 


1870 


3,162 

4,268 

12,  597 

14,  549 

2,033 
3,448 
9,455 
8,873 

1,262 
3,064 
7,013 
7,674 

5 

562 
2,270 
3,493 

522 
1,939 
6,566 
6,921 

2,923 
3,157 
11,  871 
8,592 


Capital 
invested. 


Hands 
employed. 


107 

670 

1,403 


344 
1,477 
2,803 


3,609 
3,450 
6,390 
5,328 

2,887 
2,572 
5,317 
4,326 


$6,  217,  765 

27,  548,  563 

94,  368,  057 

140,  652,  066 

6,  563,  660 

23,  808,  226 

71,  712,  283 

92,  930,  959  '' 

3,  382, 148  I 
15,  831,  581 
41,  981,  872 
73,821,802 

94,  000 

2,  388,  310 

11,  993,  729 

31,  004,  811 

1,  292,  875 

7,  247, 130 
22,  420,  183 
33,  987,  886 

8,  576,  607 
20,  034,  220 
80,  257,  244 
72,  507,  844 


266,  575 
2, 169,  963 
4,  881, 150 


1,  084,  935 
4,  319,  060 
11, 192,  315 


11,  810,  462 
20,  256,  579 
29,  277,  809 
45,  813,  039 

6,  527,  729 

14,  426,  261 

15,  695,  295 
20,  092,  845 


1,026 

3,  460,  606 

1,469 

9,  098, 181 

2,188 

5,  714,  032 

2,070 

9,  668,  008 

047 

1,815,820 

976 

4,  384,  492 

1,731 

4,  601,  714 

1,479 

4,  727,  600 

1,608 

5,  032,  424 

1,744 

7, 151, 172 

2,657 

18,  313,  974 

1,653 

11,  462,  468 

309 

539,  290 

983 

3,  272,  450 

2,399 

5,  284, 110 

2,000 

9,  245,  561 

11,  559 

22,  968 

83,  979 

144,  727 


"Wages  paid. 


Value  of  all 
materials  used. 


9,344 

23, 190 

63,  694 

77,  591 

6,089 

15,  414 

43,  910 

57, 109 

1 
63 

2,123 

11,  290 

21,247 

1,707 

6,307 

25,  032 

28,  372  i 

I 
I 

16,  808  I 

19,681 

65,  354 

63,  996 


336 
2,665 
4,793 


1,735 

6,844 

12,  063 


21,  476 

21,  258 
30,  636 
37,  391 

12,039 
12,  628 
19,  412 

22,  445 

4,936 
7,889 
8,248 
10,019 

3,154 
4,775 
5,941 
5,827 

6,217 

8,789 

30,  071 

12, 167 

1,066 
3,449 
7,927 
12, 159 


$3,  204,  336 

7,  637,  921 

31,100,244 

57,  429,  085 

2,  717, 124 

6,  735,  047 

21,  205,  355 

25,  313,  682 

1,  712,  496 

4,  268,  708 

13,  575,  642 

18,  814,  917 

18,  540 

712,  214 

4,  052,  837 

8,  613,  094 

473,  016 
1,  922,  417 
6,  893,  292 

9,  723,  962 

4,  692,  648 

6,669,916 

31,  055,  445 

24,  309,  716 


105,  332 
1,  429,  913 
1,  742,  311 


$8,  959,  327 

35,  558,  782 

127,  600,  077 

289,  843,  907 

6, 136,  328 
17,  635,  611 
68, 142,  515 
92,  900,  269 

5,414,931 
17, 137,  334 
45,  851,  266 
85,  796, 178 

24,  300 

1,904,070 

13,  842,  902 

65,  660,  681 

2,  366,  881 

8,  012,  259 

27,  682,  096 

48,  704,  311 

12,  798,  351 

23,  849,  941 

115,  533,  269 

110,  798,  392 


Value  of  prod- 
uct. 


237,  215 
2,  902,  074 
8,  208,  478 


880,  346 

2,  377,  511 

3,  995,  010 


5, 106,  048 
6,  020,  082 
9,  444,  524 
11,  667,  844 

2,  247,  492 

3,  370,  687 
5,  390,  630 
5,  254,  775 

1, 105,  824 
2, 132,  940 
2,  227,  968 
2,  500,  604 

771,  528 
1,618,320 

1,  547,  428 
1, 192,  645 

2,  033,  928 
■I,  683,  679 

4,  593,  470 
4,  360,  371 

322,  368 
1, 163,  766 
1,  787,  835 

3,  343,  087 


1,  444,  975 

6, 113, 163 

21,  453, 141 


12, 165,  075 

22,  295,  759 
29,  497,  535 
47, 461,  890 

6, 166,  886 

9,  416,  514 

19,  657,  027 

23,  834,  262 

2,  224,  960 

5,  489,  963 

7,  693,  837 

8,  545,  520 

1,  276,  771 
3, 146,  636 
4,  364,  206 

4,  667, 183 

2,  469,  508 

6,  738,  486 
12,  412,  033 
14,  442,  506 

394,  643 

5,  367,  372 

6,  273, 193 
12,  966,  269 


$16,  634,  272 

57,  680,  886 

206,  620,  672 

414,  864,  673 

11, 169,  002 

32,  668,  356 

118,394,676 

150,  716,  025 

9,  293,  068 

27,  849,  467 

77,  214,  326 

128,  255, 480 

58,300 
3,  373, 172 

23,  110,  70O 
76,  065, 198 

3,  561,  783 
13,  971,  325 
46,  534,  322 
71,  045,  926 

24,  324, 418 
41,  782,  731 

206,  213,  429 
165,  386,  205 


607,  328 
5,  738,  612 
12,  627,  336 


4,  357,  408 
11,  775,  833 
30,  843,  777 


21,  710,  212 
37,  931,  240 
54,  625,  809 
75,  483,  377 

9,  726,  608 
17,  987,  225 
34,  362,  636 
37,  074,  886 

4,  628,  876 

10,  588,  666 
13,  040, 644 
13,  565,  504 

2,  913,  068 

6,  590, 687 
8, 154,  758 

7,  618,  302 

6,779,417 
15,  687,  473 
24, 161,  905 
34,  205, 183 

1,168,538 
6,  577,  202 

11,  517,  302 
20,  719,  928 


REMARKS  ON  THE  STATISTICS  OF  MANUFACTURES. 


XV 


Groups. 

Year. 

N...  of  es- 
tablislimouts. 

Capital 
invested. 

Hands 
employed. 

"Wages  paid. 

Value  of  all 
materials  used 

Value  of  proil 
net. 

SOUTHERN  CENTRAL  GROUP— Continued. 

1850 
1860 
1870 
1880 

1850 
1860 
1870 
1880 

1850 
1800 
1870 
1880 

1850 
1800 
1870 
1880 

1850 
1860 
1870 
1880 

201 

518 

1,079 

1,202 



305,015 
1,  316,  610 
1,  782,  913 
2,953,130 

842 
1,877 
3,206 
4,557 

159,  876 
554,  240 
673,  963 
925,  358 

215,  789 

1,  280,  503 

2,  536,  998 
4,  392,  080 

537,  903 

Do                                                   

2,  880,  578 
4  029  234 

Do                                                             

Do                                                                 

6,  756, 159 

WESTERN   GROUP. 

Do                                                             

Do                

830 

184 

52 

309 

969 

1,080 

1,003 
8,408 
3,984 
5,885 

5, 127,  790 
1,  323,  300 

843,  600 
1,  337,  238 
4,  376,  849 
6,  312,  056 

1,  006,  197 
23,043,096 
39,  72S,  202 
01,  243,  784 

2,859 
577 

285 

978 

2,884 

3,473 

3,964 
49,  226 
25,  392 
43,  693 

2,  498,  473 
461,  807 

388,  620 

035,  256 

1, 120, 173 

1,  667,  046 

3,  717,  180 
28,  402,  287 
13, 136,  722 
21,  065,  905 

10,  315,  984 
1,  049,  794 

809,  560 
1,  431,  952 
3,  419,  756 
6,  0.54,  436 

1,  201,  154 
27,  051,  674 
35,  S.'-il,  193 
72,  007,  709 

15,  870,  539 

Do                  

2, 179,  626 

2,  326,  640 
2,  976,  761 
6,  877,  387 
1''  931  232 

Do     .          

Do                

Do       .                

Do                       

68,  253,  228 

66,  594,  556 

116  218  973 

Do            ..                       

Do                                                  

Do                                 

1 

Do 

256 
599 

2,  835,  605 
4,  311,  714 

876 
5,074 

528,  221 
2,  314,  427 

1,  693,  280 
8,  806,  762 

2,  852,  820 
14,  260, 159 

EECAPITULATION  BY  GROUP  TOTALS. 


Group  totals. 

Number 
of  establish- 
ments. 

Capital  invested. 

Hands  employed. 

"Wages  paid. 

Value  of  all 
materials  nsed. 

Value  of  product. 

1850. 
The  United  States                                    

122,589 

$532, 131,  076 

955,  377 

$235,  971, 124 

$553,  320,  848 

$1,016,879,128 

71,  852 
14,  714 
24,  921 
10,  047 
1,055 

382,  366,  732 
55,  536,  206 
62,  896,  995 
29,  481,  346 
1,  849,  797 

696,  661 
94,  236 

110,  501 

49,  730 

4,249 

170,  908,  584 
19, 195,  516 
30,  014, 160 
11,  747,  064 
4, 105,  800 

396,  997,  529 

49,  072,  137 

80,  737,  837 

23,  902,  631 

2,  010,  714 

715,  866, 162 

146,  348,  645 

*             47,  362,  627 

15,  099, 162 

1860. 

The  United  States                   -       -  -     -            

139,  722 

1,  003,  201,  944 

1,  305,  765 

376,7)3,204 

1,  027,  411,  482 

1,876,893,377 

69,  831 
16,  077 
33,  335 
11,  702 

8,777 

660,  950,  387 
85,  009,  514 

173,  955,  964 
69,  905,  745 
23,  380,  334 

900,  107 

106,  238 

188,  651 

60,  565 

50,  204 

246,  324,  733 
25,  254,  999 
57,  553,  225 
18,  542,  704 
29,  037,  543 

655,  242,  966 
88,  626,  603 

203,  323,  054 
51,  735,  233 
28,  483,  626 

1,  213,  897,  518 

346,  675,  290 
98, 142,  971 
71,  229,  989 

1870. 

The  United  States               '. 

249,  843 

2,104,794,677 

2,  044,  681 

771,  641,  682 

2,  477,  613,  663 

4,  211,  677,  791 

North  Atlantic 

112,  394 

24,710 

86,  539 

20,  661 

5,539 

1,  343,  088,  916 

105,  968,  688 

523, 198,  780 

80,  469,  847 

52,  068,  446 

1,  273,  808 

135,  599 

497,  822 

105,441 

32,  on 

513,  854,  967 
36,  013,  801 

179,  123,  507 
25,  665,  818 
17,  283,  589 

1,  581,  631,  533 

135,  034,  547 

027,  933,  551 

82,  333,  819 

60,  680,  213 

2,  675,  443,  499 
220,  613,  344 

1,  072,  933,  358 
150,492,288 
92, 195,  302 

Xortbem  Central 

Southern  Central   -  .                              .        

Western       

1880. 

251, 104 

2,  775,  412,  345 

2,  718,  805 

941,  325,  925 

3,  381,  701,  277 

5,  341,  838,  890 

112,  680 
25,517 
86,  205 
18,954 
7,748 

1,719,212,222 
163,  385,  209 
715,  661,  409 
103,962,051 
73, 190,  854 

1,  692,  016 
206,  394 
663,  013 
104,  665 
62,  817 

605,  548,  067 
47,  025,  624 

234,  008,  466 
29,  234,  584 
25,  509, 185 

1,  970, 182, 173 
176,  838, 161 

1,  028,  962,  632 
116,  299,  710 
89,  416,  701 

3, 186,  063,  580 
280,  763,  560 

1,  546, 108,  421 
186,  323,  339 
143,  589,  990 

South  Atlantic 

Southern  Central 

Western ..                ..              
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The  following  table  presents  for  1880  the  proportions  in  which  the  several  geographical  groups  contribute  to 
the  aggregate  number  of  establishments,  amount  of  capital  invested,  number  of  hands  employed,  amount  of  wages 
paid,  and  the  gross  and  net  values  of  product: 


Groups  of  states. 


Number  of 

establish- 
ments. 


Amount  of 

capital 
invested. 


Hands  em- 
ployed. 


Wages  paid. 


Gross  product. 


Net  prod- 
uct (I.  e.,  de- 
ducting value 
of  materials). 


The  United  States 

Nortb  Atlantic 

South  Atlantic 

Northern  Central 

Southern  Central 

Western 


100.  00 


100.  00 


100.00 


44.87 
10.16 
34.33 
7.65 
3.09 


61.94 
5.89 

25.78 
3.75 
2.64 


62.23 
7.59 

24.39 
3.85 
1.94 


64.33 
4.99 

24.86 
3.11 
2.71 


59.64 
5.26 

28.94 
3.47 
2.69 


62.03 
6.30 

26.38 
3.52 
2.77 


The  following  table  exhibits  the  ratio  of  increase  in  the  population  of  each  state  from  1870  to  1880  in  comparison 
with  the  ratio  of  increase  in  certain  manufacturing  respects  : 


states. 


The  TJnlted  States  . 


Alabama 

-Arkansas 

California - 

Colorado 

Connecticut 

Delaware 

l?lorida 

Georgia 

niinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachuaetta . . . 

Michigan 

Minnesota 

Mississippi 

Missouri 

Nebraska 

Nevada  

New  Hampshire . 

New  Jersey 

New  York 

North  Carolina  . . 
Ohio 


on  . 


Pennsylvania . . 
Khode  Island .  - 
South  Carolina. 

Tennessee 

Texas 

Vermont 

Virginia 

West  Virginia . . 
Wisconsin 


Population. 


50, 155, 783 

1,  262,  505 
802,  526 
864,  694 
194,  327 
622,  700 
146,  608 
269,  493 
1,  542, 180 
3,  077,  871 
1,  978,  301 
1,  624,  615 
996,  096 
1,  648,  690 
939,  946 
648,  936 
934,  943 
1,  783, 085 
1,  636,  937 
780,  773 
1, 131,  597 
2, 168,  380 
452,  403 
62,  266 
346,  991 
1, 131, 116 
5,  082,  871 
1,  399,  760 
3, 198,  062 
174,  768 
4,  282,  891 
276,  531 
995,  577 
1,  542,  359 
1.  591,  749 
332,  286 
1,  612,  665 
618,  457 
1,  315,  497 


IMCEEABE  PEK  CENT.   IN  CEBTAIN   MANUFACTUBIKG   EESPECT8,  1870-1880. 


Increase 
per  cent,  in 
population, 
1870  to  1880. 


26.63 

65.65 

64.34 

387.  47 

16.86 

17.27 

43.54 

30.24 

21.18 

17.71 

36.06 

173.  35 

24.81 

29.31 

3.51 

19.73 

22.35 

38.24 

77.57 

36,68 

25.97 

267.  83 

46.54 

9.01 

24.83 

16.97 

30.65 

19.99 

92.22 

21.61 

27.22 

41.09 

22.56 

94.45 

0.52 

23.46 

39.92 

24.73 


Number  of  establishments. 


Increase.        Decrease,  t 


0.68 


11.40 
47.72 
133.  98 


16,50 


5.41 
89.78 


16.78 
8.63 


53.88 


109.  40 


7.41 
18.04 
4.39 


19.19 
31.19 


24.89 


9.43 


Capital  invested.* 


12.48 

6.75 

35.36 


5.48 


1.15 
39.26 
19.26 


6.16 


14.66 
27.62 


44.24 
4.82 


9.11 


16.04 


18.64 


12.11 
3.76 

2.82 


Increase.        Decrease,  t 


31.73 


69.20 
65.64 
64.16 
52.06 
26.46 
44.44 
91.12 
48.40 
49.05 
26.30 
61.60 
169. 14 
56.48 


25.61 
61.21 
31.13 
29.59 
158.  51 
5.02 


124.94 


41.88 
33.44 
40.12 
60.26 
33.13 
44.21 
16.64 
13.55 
107.  50 
28.84 
74.97 
14.44 
46.13 
25.25 
75.84 


Aggregate  value  of  gross 
products. 


Increase.         Decrease,  t 


37.41 


9.66 


74.19 


26.87 


4.02 
46.95 
74.52 

399.  86 
15.29 
22.17 
18.38 
16.81 

101.  76 
36.26 
62.67 

161.  92 
38.18 
0.18 
0.42 
39.41 
13.94 
27.30 

229. 13 


120.  05 


4.14 
50.31 
37.63 

5.64 
29.14 
58.94 

4.62 

6.51 
69.77 

7.89 
79.90 


34.97 


66.10 


7.80 
19.80 


86.27 


2.68 


5.12 


«  It  will  be  observed  that  in  this  comparison  of  1870  with  1880  the  reported  capital  and  the  values  of  the  nrodnrt»  of  t,     7 
according  to  the  premium  on  gold.  ""^  products  of  the  former  date  are  not  disoonnteci 

t  The  following  industries,  viz :  Pig  lead,  gold  and  silver  quartz  (milled),  sugar  and  molasses  manufactured  from  „„.„. 
with  the  statistics  of  manufactures  for  1870,  have  been  relegated  to  their  respective  classes  of  mining  and  asri     It  '"'^Shum  and  raw  cane,  which  were  included 

in  making  comparisons  between  1880  and  1870  of  states  reporting  for  1870  either  industry  named  above         '       "^^  '"  ""'^  """  ^^'^^  should  be  borne  in  mind 
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INDIVIDUAL  INDUSTEIES. 

Table  II  of  the  general  statistical  tables  following  distributes  the  aggregate  of  our  manufacturing  industries 
under  332  titles;  of  these  the  following  show  each  a  total  production  of  $30,000,000  or  over: 


Industry. 


Number  of 

establiah- 

ments. 


Number  of 
hands  em- 
ployed. 


Amount  paid  in 
wagee. 


Value  of  mate- 
rials. 


Value  of  product. 


Total. 


Agricultural  implements 

Blacksmitliing 

Boots  and  shoes,  including  custom  work  and  repairing . 

Bread  and  other  bakery  products 

Brick  and  tile 

Cai-pent«ring 

Carriages  and  wagons 

Clothing,  men's 

Clothing,  women's 

Cooperage 

Cotton  goods 

Drugs  and  chemicals 

Dyeing  and  finishing  textiles 

Flouring-  and  grist-mill  products 

!Foundery  and  machine-shop  products 

Furniture* 

Iron  and  steel , 

Leather,  curried , 

Leather,  tanned 

Liquors,  distilled.- 

Liquors,  malt 

Lumber,  planed 

Lumber,  sawed 

Marble  and  stone  work - 

Mixed  textiles 

Paper 


194,  539 


2,  005,  047 


;;8,  361,  961 


$2,  654,  762, ; 


Printing  and  publishing    

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Ship.bnilding 

Silk  and  silk  goods 

Slaughtering  and  meat-packing,  not  including  retail  butchering  establislmients . 

Sugar  and  molasses,  refined 

Tinware,  copperware,  and  sheet- iron  ware 

Tobacco,  chewing,  smoking,  and  snuff 

Tobacco,  cigars  and  cigarettes 

Woolen  manufactures,  all  classes  t 


1,943 

28, 101 

17,972 

6,396 

5,631 

9,184 

3,841 

6,186 

562 

3,898 

1,005 

692 

191 

24,338 

4,958 

5,227 

1,005 

2,319 

8,105 

844 

2,191 

1,203 

25,  708 

2,846 

470 

692 

3,467 

7,999 

1,288 

2,188 

382 

872 

49 

7,595 

477 

7, 145 

2,689 


39,  680 
34,  620 
133,  819 

22,  488 
66,  356 
54,138 
45,  394 

160,  813 
26, 192 

25,  973 
185,  472 

9,545 
16,  698 
68,  407 

146,  361 
59,304 

140,  978 
11,  063 

23,  812 
6,602 

26,  220 
16,  289 

147,  966 
21,  471 
43,  373 

24,  422 
58,  478 
21,  446 
21,  898 
21,  345 

31,  337 

27,  297 
6,857 

26,248 

32,  756 
53,  297 

161,  557 


15,  359,  610 
11, 126,  001 
60,  995, 144 

9,  411,  328 
13,  443,  632 
24,  582,  077 
18,  988,  615 
45,  940,  353 

6,  661,  005 

8,  992,  603 
45,  614,  419 

4, 157, 163 

6,  474,  364 
17,  422,  310 

65,  982, 133 
23,  695,  080 

66,  476,  785 

4,  846,  413 

9,  204,  243 
2,  663,  967 

12, 198,  053 

5,  890,  724 
31,  845,  974 
10,  238,  885 
13,  316,  763 

8,  525,  355 
30,  531,  667 

7,  997,  752 

8,  640,  930 
12,713,813 

9, 146,  705 
10,  608,  530 

2,  875,  032 
10,  722,  974 

6,  419,  024 
IS,  464,  562 
47,  380,  087 


31.  631, 170 
14,  572,  363 

114,  960,  575 

42,  612,  027 

9,  774,  834 

51,  621, 120 

30,  597,  086 

131,  363,  282 
19,  659,  227 

18,  441, 004 
113,  765,  537 

24.  380,  666 

13,  604,  295 

441,  545,  225 

103,  345,  083 

35,  860,  206 

191,  271, 150 

59,  306,  509 

85,  949,  207 

27,  744,  245 

56,  836,  500 

24,  477,  643 
146, 155,  386 

12,  743,  346 
37,  227,  741 

33,  951,  297 
32, 460,  395 

19,  968,  716 

20,  790,  919 
19,  738,  358 
22,  467,  701 

267,  738,  902 
144,  608,  499 

25,  232,  281 

34,  397,  072 
29,  677,  833 

164,  371,  551 


$4, 101,  889,  676 


68,  640,  486 
43,  774,  271 
196,  920, 481 
05,  824,  896 
32,  833,  687 
94, 162, 139 
64,  961,  617 

209,  548,  460 

32,  004,  794 

33,  714,  770 

210,  950,  383 
38, 173,  658 
32,  297,  420 

606, 185,  712 

214,  378,  468 
77,  845,  726 

296,  657,  086 
71,  351,  297 

113,  348,  336 
41,  063,  663 

101,  058,  385 
36,  803,  350 

233,  268,  729 
31,  416, 150 
66,  221,  703 
66, 109,  914 
90,  789,  341 
38,  081,  643 
36,621,326 
36,  800,  327 
41,  033,  045 

303,  562,  413 

155,  484,  915 
48,  096,  038 

62,  793,  050 

63,  979,  676 
267,  253,  913 


Includes  furniture,  chairs. 


t  Includes  carpets,  other  than  rag ;  felt  goods ;  hosiery  and  knit  goods ;  wool  hats ;  woolen  goods  and  worsted  goods. 


It  will  be  seen  that  these  thirty-seven  («)  selected  industries  yield  a  total  production  of  $4,101,889,676,  or  about 
76.39  per  cent,  of  the  manufacturing  aggregate  of  the  United  States.  Twenty-one  industries  report  each  $15,000,000 
to  $30,000,000;  60,  $5,000,000  to  $15,000,000;  108,  $1,000,000  to  $5,000,000;  100,  under  $1,000,000. 

Table  III  shows  the  respective  contributions  of  the  states  and  territories  to  the  grand  total  of  each  industry, 
with  the  exception  of  26  branches  of  manufacture,  which  are  reserved  to  be  subsequently  given  more  at  length, 
either  in  Table  VII  or  in  the  detailed  report  of  some  special  agtnt,  and  certain  branches  of  manufacture  which  are 
omitted  by  reason  of  their  appearing  in  less  than  eight  states  and  territories.    That  the  latter  class  should  contain  so 

■many  as  103  out  of  the  332  industries  enumerated  in  Table  II  affords  a  striking  exhibition  of  the  irregular  manner 
in  which  the  industries  recorded  in  the  census  are  found  distributed  among  the  several  states  and  territories.  The 
study  of  that  distribution  is  both  interesting  and  instructive ;  but  it  needs  to  be  borne  in  mind  that  the  titles  in 
the  tables  under  consideration  only  characterize  the  principal  productions  of  the  establishments  reported.  Thus, 
while  there  may  appear  a  certain  number  of  establishments  reported  as  manufacturing  some  highly  special  article, 
it  does  not  follow  that  this  article  is  only  manufactured  to  that  extent;  other  establishments  of  a  more  miscellaneous 
character  may  produce  this  article  in  connection  witli  many  others,  and  those  establishments  would  be  properly 
returned  under  some  more  general  term  to  express  the  wide  variety  of  their  products.  The  making  of  shirts,  for 
instance,  is  returned  as  a  separate  branch  of  industry  in  only  27  states  and  territories ;  but,  in  addition  to  the 
domestic  manufacture  of  this  article,  there  are  doubtless  in  the  other  states  and  territories  tailors,  manufacturers 

,  of  clothing,  etc.,  who  make  shirts  for  the  general  market  as  a  part  of  their  business. 


a  These  thirty-seven  industries  embrace  forty-three  industries,  according  to  the  classification  adopted  in  Table  IV. 
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It  is,  of  course,  always  to  be  borne  in  mind  that  these  tables  relate  only  to  the  product  of  distinct  establishments. 
When  we  say  that  "  bread  and  other  bakery  products"  are  reported  in  45  states  and  territories,  (a)  we  do  not  meaa 
to  say  that  bread  is  not  also  made  in  the  remaining  two  states  or  territories  in  private  families,  hotels,  restaurants,  or 
boarding-houses,  but  only  that  it  is  not  made  in  distinct  establishments  of  productive  industry,  such  as  bakeries. 

Some  branches  of  manufacture  are  reported  for  every  one  of  the  47  states  and  territories;  such  as  blacksmithiug, 
boot  and  shoe  making,  the  manufacture  of  tinware,  copperware,  or  sheet-iron  ware,  and  saddlery  and  harness 
making.  The  making  or  repairing  of  carriages  and  the  wheelwrighting  trade  appear  in  46  states  and  territories. 
The  making  of  bread  and  other  bakery  products  and  the  manufacture  of  furniture  are  reported  from  45  states 
and  territories.    Forty-four  states  and  territories  return  founderies  and  machine-shops. 

It  is  significant  of  the  habits  of  the  people  that  while  the  production  of  men's  clothing  in  distinct  establishments 
is  reported  in  43  states  and  territories,  that  of  women's  clothing  is  reported  for  only  25,  domestic  manufacture  or 
custom  dress-making  taking  the  place  of  the  shop  or  factory  in  supplying  this  demand  in  22  states  or  territories. 
The  other  industries  which  are  reported  in  as  many  as  43  states  and  territories  are  the  manufacture  of  tobacco  or 
cigars  and  the  manufacture  of  confectionery.  The  distinct  manufacture  of  brooms  and  brushes  is  reported  from 
36  states  and  territories,  and  that  of  mattresses  and  spring  beds  from  35. 

The  planing  of  lumber  in  distinct  establishments  (not  that  which  is  merely  a  branch  of  carpentering)  is  reported 
in  42  states  and  torritories.  The  industry  of  jjrinting  and  publishing  is  reported  in  an  equal  number,  the  working  of 
stone  or  marble  in  41,  lock-  and  gun-smithing  in  40.  The  manufacture  of  mineral  and  soda-water  follows  close  upon 
lock-  and  gun-smithing,  being  represented  in  38  states.  The  manufacture  of  malt  liquors  is  pursued  in  40  states 
or  territories.  The  separate  manufacture  of  colfins  and  undertakers'  goods  is  reported  from  only  38.  The 
manufacture  of  looking-glasses  and  picture  frames  appears  in  32  states  or  territories ;  that  of  umbrellas  and  canes  in 
but  19.  One  marked  tendency  of  our  agriculture  at  the  present  time  is  indicated  by  the  return  of  fertilizers 
manufactured  in  31  states  or  territories,  while  another  notable  feature  is  represented  by  the  canning  and  preserving 
of  fruits  and  vegetables,  as  a  shop  or  factory  industry,  in  not  less  than  25.  The  dressing  of  furs  is  reported  in  22 
states  or  territories;  the  making  of  jaaving  materials  in  14;  of  professional  and  scientific  instruments  in  18;  of 
fire-proof  safes  and  vaults  in  14;  of  matches  in  13;  of  corsets  in  20;  of  fire-arms  in  6;  of  scales  and  balances  in  16; 
of  sewing-machines  and  attachments  in  an  equal  number;  of  saws  in  20;  of  lightning-rods  in  10  (it  is  curious  to 
note  that  the  lightning-rod  manufacture,  as  a  separate  branch  of  industry,  is  reported  almost  exclusively  from 
the  west,  the  states  reported  being  Illinois,  Indiana,  Iowa,  Kentucky,  Maryland,  Minnesota,  Missouri,  Ohio, 
Pennsylvania,  and  Wisconsin);  of  needles  and  pins  in  8;  of  ink  in  14;  of  refrigerators  in  15. 

So  much  for  the  wide  territorial  diffusion  of  common  industries,  many  of  them  of  a  petty  character.  One 
branch  of  manufacture,  which  aggregates  less  than  $2,000,000  worth  of  product,  appears  in  28  states  or  territories, 
including  Maine,  California,  and  Louisiana ;  another  in  22  states  aggregates  considerably  less  than  $1,000,000.  Of 
the  greater  industries,  some  are  widely  spread ;  others  intensely  concentrated.  The  greatest  of  all  is  the  flour-  and 
grist-mill  industry,  aggregating  a-product  of  $505,185,712.  Of  this  about  one-half  is  produced  by  the  six  states  of 
New  York,  Illinois,  Pennsylvania,  Minnesota,  Ohio,  and  Missouri,  while  yet  not  less  than  24  states  produce  above 
$4,000,000  each.  This  industry  involves  the  consumption  of  304,775,737  bushels  of  wheat  and  234,907,220  bushels 
of  other  grain,  with  an  aggregate  value  of  all  materials  reaching  $441,545,225. 

The  cities  producing  to  the  value  of  $4,000,000  annually  are :  In  New  York,  New  York  city ;  in  Minnesota 
Minneapolis ;  in  Missouri,  Saint  Louis ;  in  Wisconsin,  Milwaukee. 

The  irext  of  the  great  industries  is  also  connected  with  the  supply  of  food,  viz,  slaughtering  and  meat-packing, 
which  yields  an  aggregate  product  of  $303,562,413.  The  concentration  of  thisinterest  is  startling,  (6)  the  single  state 
of  Illinois  contributing  almost  one-third  of  the  whole,  the  single  city  of  Chicago  producing  $85,324,371.  Of  the 
other  states.  New  York  follows  at  a  long  distance  with  $43,090,138;  Massachusetts,  with  $22,951,782-'  New  Jersey, 
with  $20,719,640;  Ohio,  with  $19,231,297;  Indiana,  with  $15,209,204;  Missouri,  with  $14,628,630.        ' 

Among  the  products  of  this  industry,  which  is  wholly  exclusive  of  the  ordinary  retail  butchering  business  are 
reckoned  759,142,875  pounds  of  beef  sold  fresh,  192,134,665  pounds  of  beef  salted  or  canned,  106,692,216  poumis 
of  mutton  sold  fresh,  506,077,052  pounds  of  pork  sold  fresh,  859,045,987  pounds  of  pork  salted,  1,122,742  816  pounds 
of  bacon  and  hams,  501,471,698  i)ounds  of  lard.  '       ' 

The  cities  producing  to  the  value  of  $3,000,000  each  annually  are:  In  Illinois,  Chicago  ;  in  New  York  New 
Y^'ork  city,  Brooklyn,  and  Buffalo ;  in  Massachusetts,  Cambridge,  Boston,  and  Somerville ;  in  New  Jersey  Jersey 
City;  in  Ohio,  Cincinnati  and  Cleveland;  in  Indiana,  Indianapolis;  in  Missouri,  Saint  Louis;  in  Pennsylvania, 
Philadelphia;  in  California,  San  Francisco;  in  Wisconsin,  Milwaukee;  in  Connecticut,  New  Haven;  in  Kentucky' 
Louisville. 

Banking  next  in  order  of  gross  value  of  product  comes  the  manufacture  of  iron  and  steel,  with  an  ao-gregate  of 
$296,557,685,  of  which  Pennsylvania  alone  produces  $145,576,268.     Ohio  is  the  next  state  as  Ln  iron  producer,  with 

»  For  the  purposes  of  this  discussion,  the  District  of  Columbia  will  be  spoken  of  as  a  territory.  " 

6  For  the  influence  of  this  industry  in  swelling  the  return  oi  gross  manufacturing  for  certain  cities,  see  pages  424, 425  foUewing. 
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.$3']:,918,360,  or  less  than  one-fourth  the  product  of  Pennsylvania.  K^ew  York,  with  .$22,219,219;  Illinois,  with 
$20,545,259  ;  New  Jersey,  with  .$10,341,896,  and  Massachusetts,  with  $10,288,921,  are  the  only  other  states  rising 
above  ten  millions.  There  are  seven  other  states  showing  a  product  of  between  $10,000,000  and  $4,000,000,  and  six 
showing  between  $4,000,000  and  $1,000,000.  The  aggregate  value  assigned  to  the  product  of  the  iron  and  steel 
manufacture  is  distributed  among  the  principal  different  classes  of  works  as  follows : 

Blast-furnaces $89,315,569 

Bloomaries  and  forges 3,  968,  074 

Iron  roUiug-mills 136,798,574 

Bessemer  and  open-hearth  steel  works 55,  805, 210 

Crncible  and  miscellaneous  steel  works ; 10,670,258 

Total 296,537,685 


Among  the  products  of  blast-furnaces  are :  Anthracite  pig-iron,  1,112,735  tons;  bituminous  coal  and  coke  pig-iron, 
1,515,107  tons ;  mixed  anthracite  and  coke  pig-iron,  713,932  tons ;  cold-blast  charcoal  pig-iron,  79,613  tons ;  hot- 
blast  charcoal  pig-iron,  355,405  tons. 

Among  the  products  of  iron  rolling-mills  are  663,211  tons  of  bar-iron,  145,626  tons  of  rod-iron,  96,810  tons  of 
structural  iron,  128,321  tons  of  skelp,  2,630  tons  of  rolled-iron  car  axles,  21,884  tons  of  hammered-iron  car-axles,  466,917 
tons  of  iron  rails,  64,469  tons  of  muck  bar,  94,992  tons  of  sheet-iron,  89,560  tons  of  boiler-plate  iron,  and  94,749  tons 
of  other  plate-iron,  exclusive  of  nail-i^late ;  96,843  tons  of  hoop-iron,  48,345  tons  of  other  rolled  iron,  and  3,703  tons 
of  other  hammered  iron,  252,830  tons  of  cut  nails,  and  82,358  tons  of  other  finished  products. 

Among  the  products  of  Bessemer  and  open-hearth  steel  works  are  741,475  tons  of  Bessemer  steel  rails,  valued  at 
^37,408,625. 

The  chief  seats  of  the  blast-furnace  industry  are :  In  Pennsylvania,  Allegheny  county,  Lehigh  county,  Berks 
county;  in  Ohio,  Mahoning  county,  Lawrence  county,  Cuyahoga  county;  in  N"ew  York,  Essex  county,  Duchess 
county. 

The  chief  seats  of  the  Bessemer  industry  are:  In  Pennsylvania,  Pittsburgh  and  Philadelphia;  in  Illinois, 
Chicago ;  in  Ohio,  Cleveland  ;  in  Massachusetts,  Boston. 

The  elaborate  report  of  Mr.  James  M.  Swank  on  the  iron  and  steel  industry,  which  will  be  found  in  the  present 
volume,  forms  a  magazine  of  useful  information,  much  of  it  wholly  new.  and  the  result  of  investigations  conducted 
by  Mr.  Swank  as  a  special  agent  of  this  office. 

The  saw-mill  industry  of  the  United  States  appears,  as  has  been  said,  in  every  state  and  every  territory.  The 
aggregate  product  is  reported  at  $233,268,729.  To  this  the  single  state  of  Michigan  contributes  $52,449,928,  or 
nearly  22^- per  cent.  The  great  lumber  counties  of  this  state  are :  Muskegon,  $7,686,013;  Bay,  $5,832,307;  Saginaw, 
$4,758,439;  and  Montcalm,  $4,046,649. 

The  lumber  industry  of  Pennsylvania,  with  a  product  of  $22,457,359,  having  its  headquarters  at  Williamsport,  («) 
comes  next  on  the  list.  Wisconsin  shows  a  product  of  $17,952,347,  New  York  of  $14,356,910,  Indiana  of  $14,260,830, 
and  Ohio  of  $13,864,460. 

Among  the  products  of  this  industry  are  18,091,356,000  feet  of  lumber  (board  measure),  1,761,788,000  laths,  . 
5,555,046,000  shingles,  1,248,226,000  staves,  and  146,523,000  sets  of  headings. 

The  report  of  Professor  Charles  S.  Sargent,  the  special  agent  appointed  to  investigate  the  forest  wealth  of  the 
United  States,  deals  with  the  question  of  lumber  supply  and  the  relations  of  tree-covering  to  the  agricultural 
interests.    Professor  Sargent's  report,  on  account  of  its  bulk,  forms  the  material  of  a  separate  volume. 

The  nest  largest  item  on  the  list  is  designated  "Foundery  and  machine-shop  products",  with  an  aggregate  value 
of  $214,378,468.  New  York  leads  with  $44,714,915;  Pennsylvania  follows  with  $35,029,673;  Massachusetts  shows 
a  product  of  $23,935,604;  Ohio,  of  $18,242,325 ;  Illinois,  of  $13,515,791. 

The  cities  producing  to  the  value  of  $3,000,000  and  upward  in  the  foundery  and  machine-shop  industry  are:  In 
New  York,  New  York  city,  Brooklyn,  Buffalo,  arid  Troy;  in  Pennsylvania,  Philadelphia  and  Pittsburgh;  in 
Massachusetts,  Boston  and  Worcester;  in  Ohio,  Cincinnati  and  Cleveland;  in  Illinois,  Chicago,  etc. 

Cotton  goods  are  reported  as  produced  to  the  aggregate  value  of  $210,950,383,  silk  and  silk  goods  to  the 
value  of  $41,033,045,  woolen  goods  to  the  value  of  $160,606,721,  worsted  goods  to  the  value  of  $33,549,942,  and 
mixed  textiles  to  the  value  of  $66,221,703;  making  the  total  value  of  all  textile  manufactures,  exclusive  of  hosiery 
and  knit  goods,  felt  goods,  and  cari^ets,  $512,361,794. 

Mr.  Edward  Atkinson,  the  special  agent  for  investigating  the  facts  and  conditions  of  the  cotton  manufacture, 
divides  the  total  product  of  $210,950,383  into  two  parts,  the  larger  one,  $192,090,110,  expressing  the  value  of 
spee^c  manufactures  of  cotton — cotton  goods,  in  the  ordinary  sense  of  the  term— the  other,  $18,860,273,  expressing 
the  Talne  of  certain  products  not  so  fully  recognized  as  cotton  goods  in  ordinary  speech,  the  products  of  mills 
which  work  raw  cotton,  waste,  or  cotton  yarn  into  hose  webbing,  tapes,  fancy  fabrics,  etc. 

a  Lycoming  county,  in  which  Williamsport  is  situated,  reports  a  product  of  $3,907,069. 
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The  cotton  manufacture  is  almost  mouopoli.ed  by  Few  ^-f-'^ff/J^^^ZTl^^^^        viz : '^i'oS: 

o,S7.,7S0,835.(«)     ^^^^^^^^ ^^^  :^-^'tZe::^,  ;     ^5^26?!^^^^^^  Vermont, 

Island,   $24,609,461;    New   Hampshire    ^18,226  f  3'    J^^^^^^ 

$915,864.    New  England  is  thus  seen  to  P^^^-J^f  ^^  ^.^VeLgi.,  $6,513,490;  Maryland,  $4,688,714;  New 
The  other  states  produces  m  excess  of  $2,000,000  each  are  i^eorg    ,  ^  ,       'J  $21,640,397  ;    South 

Jersey,  $5,039,519;    New  York,    $9,723,527;    North    Carolina,    $2,554,48.,    Tennsyna      ,   ^     ,       , 

Carolina,  $2,895,709.  i  ,.+c  r^f+hP  fountrv  is  eiven  as  607,264,241  pounds,  (6)  comprised 

The  aggregate  weight  of  the  specific  cotton  products  of  the  country  IS  given  aft       ,      ,       f 

in  which  are  broad  goods  to  the  '^'^f^^'/^fj^^^^^^^^  annually  in  the  cotton  manufacture  are: 

in  rsallJl^trS,  ^J^^:^:^:^U  J<^  -lyo^e;  in  New  Hampshire,  Manchester;  in 

"^"^^S  m^Se^  even  more  highly  localized  than  the  ^-u  ^^^c^^^A  Ij^a^Kii^  vah^ 
information  regarding  the  history  and  present  condition  of  this  industry  will  be  found  m  Mr.  Wyckott     report, 

in  the  present  volume.  *17  122  230  •  New  York  comes  next  with  $10,170,140; 

New  Jersey  leads  in  silk  production  with  a  total  ol  $17,l^^,^rfu ,  i>ew  xoik  i^wmco  *o  7^^  9fin 

Connecticut  stands  third  with  $5,881,000;  while  Massachusetts  and  Pennsylvania  have  respectively  $3,764,260 

""Tmonfthe  products  of  the  silk  manufacture  are  10,856,284  yards  of  broad  goods  and  handkerchiefs 
30,12t"51  yards  oJ  ribbons  and  laces,  821,528  pounds  of  sewing  silk  and  twist,  710,149  pounds  of  trimmings  and 

'"'^The'dties  producing  annually  to  the  value  of  $1,000,000  and  upward  in  this  industry  are:  In  New  York, 
New  York  city  ;  in  Pennsylvania,  Philadelphia ;  in  Connecticut,  Hartford. 

The  tables  relating  to  the  woolen  manufacture,  which  will  be  found  in  this  volume,  present  a  great  amount  of 
highly  detailed  and  technical  information  regarding  this  important  branch  of  the  national  industry  Four  states  are 
found  producing  above  $15,000,000  each,  viz:  Massachusetts,  $^5,099,203;  Pennsylvania^  ^'T'XlT^m- 
$16,892,284;  Ehode  Island,  $15,410,450.  New  York  produces  to  the  value  of  $9,874,973 ;  New  Hampshire,  $8,113,839, 
Maine,  $6,686,073;  New  Jersey,  $4,984,007;  Vermont,  $3,217,807. 

The  variety  of  products  in  the  woolen  manufacture  is  too  great  to  justify  mention  here.  The  products  will  be 
found  enumerated  and  classified  in  the  extended  tables  following  (Table  YII). 

The  cities  producing  annually  each  $3,000,000  and  upward  in  this  industry  are:  In  Massachusetts,  Lawrence 
and  Lowell;   in  Pennsylvania,  Philadelphia;  in  Ehode  Island,  Providence;  in  New  York,  New  York  city;  m 

New  Hampshire,  Manchester. 

The  mixed  textile  industry  is  pursued  chiefly  in  Pennsylvania  ($20,882,764),  New  York  ($13,376,380),  and 
Massachusetts  ($13,043,829),  these  three  states  showing  more  than  two-thixds  the  entire  product. 

The  manufacture  of  (Nothing  appears,  as  would  have  been  anticipated,  among  the  chief  forms  of  the  national 
industry.  Notwithstanding  that  the  figures  exclude  the  domestic  production  of  clothes,  and  also  the  work  of  the 
dressmaker,  the  product  reaches  the  enormous  aggregate  of  $209,548,460  worth  of  men's  clothing  and  $32,004,794 
worth  of  women's  clothing;  in  all,  $241,553,254.  Only  five  states  produce  largely  in  this  department.  New  York 
stands  at  the  head,  with  $81,133,611  worth  of  men's  and  $20,314,307  worth  of  women's  clothing;  in  all,  $101,447,918 
Pennsylvania  comes  next,  with  $26,799,697  worth  of  men's  and  women's  clothing;  Ohio,  with  $21,289,052;  IlUnois, 
with  $20  942  839  •  Massachusetts,  with  $19,922,700.  The  cities  manufacturing  annually  each  to  the  value  of  $4,000,000 
and  upward  'are  chiefly  large  commercial  cities.  They  are  as  follows :  In  New  York,  New  York  city  and  Rochester ; 
in  Pennsylvania,  Philadelphia ;  in  Ohio,  Cincinnati ;  in  Illinois,  Chicago ;  in  Massachusetts,  Boston ;  in  Maryland, 
Baltimore ;  in  California,  San  Francisco, 

The  manufacture  of  boots  and  shoes  is  one  of  the  most  important  at  once  of  those  industries  which  are 
prosecuted  in  large  factories,  and  of  those  which  are  carried  on  in  a  vast  number  of  petty  shops.  The  boot  and 
shoe  factories  reported  number  1,959,  employing  111,152  men,  women,  and  children,  and  producing  to  the  value  of 
$166  050  354.  The  materials  consumed  include  6,831,661  sides  of  sole-leather,  21,147,656  sides  of  upper  leather,  and 
32,960,014  pounds  of  other  leather. 

The  products  are  30,590,896  pairs  of  boots  and  94,887,615  pairs  of  shoes. 

The  single  state  of  Massachusetts  reports  982  of  the  1,959  factories  in  this  industry,  and  $95,900,510  of  tbe 
ifel60  050  31)4  total  product.     New  York  comes  next,  with  $18,979,259,  and  the  following  states  produce  in  excess  of 

~       "o^'liese  figures  embrace  both  classes  of  cotton  manufactures. 

b  In  the  consideration  of  the  footings  of  the  aggregate  yards  and  pounds  of  cotton  fabrics,  whether  considered  by  counties  or  bVjfitates, 

st  be  remembered  that  -while  all  specific  cotton  fabrics  may  be  rated  by  the  pound,  it  by  no  means  follows  that  there  will  in  M  cases 

V,       statement  of  yards  to  correspond  to  that  number  of  pounds,  for  the  reason  that  very  large  quantities  of  yarn  and  thread  are  made 

h'ch  are  sold  by  the  pound,  and  never  bought  or  considered  by  the  unit  of  the  yard.     Hence  the  footing  of  pounds  may  be  considered 

tl  e  resultant  of  the  use  of  the  given  quantity  of  cotton;  the  footing  of  yards  merely  of  that  part  of  the  cotton  manufacture  which  i« 

woven  and  sold  by  the  measure  of  the  yard. 
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$5,000,000  eacli :  PennsylvaDia,  $9,590,0025  New  Hampshire,  $7,230,804;  Maine,  $5,823,541.  California,  Connecticut, 
Illinois,  Maryland,  New  Jersey,  and  Ohio  each  produce  between  $2,000,000  and  $5,000,000  worth  of  boots  and  shoes 
in  factories. 

The  cities  producing  annually  to  the  value  of  $3,000,000  or  upward  are:  In  Massachusetts,  Haverhill,  Lynn, 
Brockton,  Marlborough,  Worcester,  and  Weymouth :  in  New  York,  New  York  city  and  Rochester ;  in  Pennsylvania, 
Philadelphia ;  in  California,  San  Francisco ;  in  Ohio,  Cincinnati. 

Aside  from  the  factory  industry,  the  manufacture  of  boots  and  shoes  is  large  and  widely  spread.  Deducting 
the  factories,  there  remain  16,013  establishments,  employing  22,667  hands,  and  producing  to  the  value  of  $30,870,127. 

The  leather-tanning  industry  in  the  United  States  includes  the  preparation  of  11,773,171  hides  and  19,936,658 
skins,  the  number  of  hands  employed  being  23,812,  and  the  value  of  the  product  being  $113,348,336.  Of  this 
Pennsylvania  produces  $27,042,068,  New  York  $23,652,366,  and  Massachusetts  $13,556,721.  Nine  other  states 
produce  in  excess  of  $2,000,000  worth,  viz:  Maine,  $7,100,967;  New  Jersey,  $6,748,094;  Illinois,  $5,402,070;  Ohio, 
$4,357,273;  Wisconsin,  $4,324,433;  California,  $3,738,723;  Kentucky,  $2,511,960;  N"ew  Hampshire,  $2,315,616; 
Michigan,  $2,029,653.  The  cities  producing  in  this  industry  annually  to  the  value  of  $1,000,000  or  over  are:  In 
Pennsylvania,  Allegheny;  in  New  York,  Buffalo  and  New  York  city;  in  Massachusetts,  Salem  and  Lynn;  in  New 
Jersey,  Newark;  in  Illinois,  Chicago;  in  Ohio,  Cincinnati;  in  Wisconsin,  Milwaukee;  in  California,  San  Francisco; 
in  Kentucky,  Louisville. 

In  striking  contrast  to  most  of  the  industries  named,  in  the  matter  of  geographical  distribution,  are  some  of 
the  common  trades,  which  may  be  called  neighborhood  trades.  In  illustration  of  the  wide  diffusion  of  these 
industries,  we  present  the  following  table,  which  gives  the  value  o^  the  carpentering  and  blacksmithing  reported 
for  each  state,  together  with  the  product  per  head  of  population : 


CAKPENTEEING 

BLACKSMITHING. 

l^tate. 

CAEFENTERIKG. 

BLACKSMITHING. 

State. 

Aggregate 
product. 

Product  per 
capita. 

Aggregate 
product. 

Product  per 
capita. 

Aggregate 
product. 

Product  per 
capita. 

Aggregate 
product. 

Prodnctper 
capita. 

Alal>aiuai 

$337,  450 

199,  625 

3,  533, 131 

1,  056,  400 
3, 101,  452 

313,  265 

88, 400 

814,  049 

5,  908, 100 

2,  006,  094 

2,  280,  490 
1,799,648 
1,  525,  994 

456,  500 
400,  020 

3,  626, 189 
10,973,47] 

1,  747,  738 
1,723,877 

$0  27 
25 

4  09 

5  44 
4  98 

2  14 
33 
53 

1  92 
1  01 
1  40 

1  81 
93 
49 
62 

3  88 

6  15 
■1  07 

2  21 

$224,  Oil 

210, 195 

1,  908,  969 

287,  085 

730  114 

148,  603 

56,  085 

472,  945 

3,  020,  521 

1,  940  362 

1,  551,  837 
816, 156 

1, 104,  527 
334,  883 
605,  237 
942,  077 

2,  501,  006 
1,  539, 195 

765,  807 

$0  18 

26 

2  21 

1  48 

1  17 

1  01 

21 

31 

98 

98 

96 

82 

67 

36 

1  03 

1  01 

1  40 

94 

98 

$170, 316 

5,  027,  Oil 

968,  402 

13,  600 

855,  372 

3,  995,  361 
19,410,276 

221,  970 

4,  815,  589 
341,  339 

8, 125,  571 
2,  336,  517 
326,  590 
642,  770 
661,  370 
158,  486 
850,  444 
210,  450 
1,  721,  507 

$0  15 

2  32 

2  14 

22 

2  47 

3  63 
3  83 

16 

1  51 

1  93 

1  90 

8  45 

33 

42 

41 

48 

$166, 291 

2, 122,  068 

393,  509 

200,  595 

474, 123 

1,  207,  961 

6,  253,  634 

192,  507 

3,  038,  310 
311,  450 

4,  324,  460 
405,  727 
192,  371 
698,  409 
727,  079 

$0  15 

98 

87 

3  22 

1  37 

1  07 

1  23 

14 

ArkanBas 

CaJifomia 

Colorado  

Kew  Hampshire 

Delaware 

^Florida : 

TJew  York 

North  Carolina 

Ohio   

Rhode  Island 

1  47 

South  Carolina 

19 

45 

Texas 

46 

1  57 

56                  602, 037 

34                  257, 005 

1  31               1   .'iRl  417 

40 

Michigan 

42 

1  20 

1 

Certain  industries,  not  of  the  highest  yet  of  very  considerable  importance  as  to  aggregate  value  of  product, 
are  noticeable  for  their  rapid  extension  at  the  west.  These  are  furniture,  with  a  product  of  $77,845,725 ;  agricultural 
implements,  $68,640,486;  carriages  and  wagons,  $64,951,617;  distilled  liquors,  $41,063,663.  In  furniture,  while 
the  chief  manufacturing  states.  New  York  ($16,615,017)  and  Massachusetts  ($9,332,455),  are  at  the  east,  a  number 
of  western  states  have  attained  great  success.  Illinois  comes  next,  with  $8,042,210;  Ohio  produces  to  the  value 
of  $7,686,929;  Indiana,  $4,542,337;  Michigan,  $3,793,968;  Missouri,  $2,830,375;  California,  $1,857,010;  Iowa, 
$1,293,504;  Wisconsin,  $2,177,173.  The  only  eastern  states  of  consequence  in  this  branch  of  manufacture,  besides 
New  York  and  Massachusetts,  are  Maryland,  $1,943,143,  and  Pennsylvania,  $8,025,239.  The  cities  annually 
producing  above  $1,000,000  each  in  furniture  are :  In  New  York,  New  York  city  and  Brooklyn ;  in  Illinois,  Chicago ; 
in  Massachusetts,  Boston;  in  Pennsylvania,  Philadelphia;  in  Ohio,  Cincinnati;  in  Michigan,  Grand  Eapids;  in 
Missouri,  Saint  Louis;  in  California,  San  Francisco;  in  Maryland,  Baltimore. 

The  manufacture  of  agricultural  implements  is  still  more  strictly  a  western  industry.  The  first  state  on  the 
list  is  Ohio,  with  a  product  of  $15,479,825;  Illinois  follows,  with  $13,498,575;  New  York,  which  is  first  in  so  many 
branches  of  production,  is  here  third,  with  $10,707,766;  Indiana  is  fourth,  with  $1,400,408.  Of  the  eight  other 
states  which  produce  to  the  value  of  between  $1,000,000  and  $4,000,000,  six,  viz,  Iowa,  Kentucky,  Michigan, 
Minnesota,  Missouri,  and  Wisconsin,  lie  west  of  the  AUeghanies.  The  cities  producing  each  annually  $1,000,000 
worth  or  over  are :  In  Ohio,  Springfield  and  Dayton;  in  Illiutois,  Chicago;  in  New  York,  Auburn;  in  Kentucky, 
Louisville.  'ai 
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In  the  manufacture  of  carriages  and  wagons  Ohio  leads,  with  a  product  of  $10,043,404;  Ifevr  York  follows, 
with  $8,888,479;  Illinois  shows  $5,003,053 ;  Pennsylvania  has  $4,760,723;  Wisconsin,  $4,350,454 ;  Massachusetts, 
$4,048,141;  Indiana,  $3,998,520;  Michigan,  $2,741,143;  Connecticut,  $2,605,591;  Missouri,  $2,483,738;  Iowa, 
$2,212,197.  Kone  of  the. other  states  report  as  much  as  $2,000,000  worth  of  product.  The  cities  producing  in  this 
industry  an  annual  value  of  $1,000,000  or  over  are :  In  Ohio,  Cincinnati  and  Columbus ;  in  New  York,  Kew  York 
city;  in  Illinois, Chicago ;  in  Pennsylvania,  Philadelphia ;  in  Connecticut,  l!few  Haven;,  in  Missouri,  Saint  Louis. 

In  the  distillation  of  spirits  the  great  grain-growing  states  of  the  west  have  an  unquestioned  supremacy. 
Illinois  produces  to  the  value  of  $14,600,760;  Kentucky,  $8,281,018;  Ohio,  $6,692,736;  Indiana,  $2,997,063.  ]^o 
other  state  produces  as  much  as  $2,000,000  worth. 

In  the  manufacture  of  malt  liquors,  on  the  other  hand,  the  chief  producing  states  are  found  at  theeast.  New  York 
leads,  with  $35,392,677  ;  Pennsylvania  follows,  with  $10,124,348 ;  a  western  state,  Ohio,  is  third,  with  $9,125,014 ; 
and  another,  Wisconsin,  fourth,  with  $6,312,173.     Illinois  shows  $5,798,109;  Massachusetts,  $5,112,227;  Missouri, 


$5,048,077;  New  Jersey,  $4,532,733 ;  California, 
$1,000,000  and  $3,000,000  each. 


3,862,431. 


Seven  other  states  produce  to  the  value  of  between 


THE  MANUFACTUEINC  CENTERS  OF  THE  UNITED  STATES. 

The  growth  of  cities  in  the  United  States  has  formed  a  marked  feature  of  our  social  and  industrial  history. 
The  following  table  shows  the  number  of  cities  of  8,000  inhabitants  and  over  at  each  census,  beginning  in  1790, 
and  the  aggregate  urban  population  of  the  country  in  comparison  with  the  total  population  at  corresponding 
periods : 


Date. 

Population  of 
trmte^tates. 

Number  of 
cities. 

Population  of 
cities. 

Inhabitants 
of  cities  in 
each  100  of 

the  total 
population. 

1790 

3,  929,  214 

5,  308,  483 

7,  239,  831 

9,  633,  822 

12,  866,  020 

17,  069,  453 

23, 191,  876 

31,  443,  321 

38,  558,  371  , 

50, 155,  783 

6 
6 

11 

13 

26 

44 

85 

141 

226 

286 

131,  472 
210,  873 
356,  920 
475, 135 
864,  509 

1,  453,  994 

2,  897,  686 
5,  072,  256 
8,  071,  875 

11,  318,  547 

3.3 

3.9 

4.9 

4.9 

6.7 

8.5 

12.5 

16.1 

20.9 

22.5 

1800                     

1810      

1820 

1830 

1840 

1850 

1860 

1870 

1880 

From  this  table  it  appears  that,  speaking  roundly,  in  1790  one-thirtieth  of  the  population  of  the  country  was 
found  in  cities ;  in  1800,  one  twenty-fifth;  in  1810,  and  again  in  1820,  one- twentieth;  in  1830,  one-fifteenth;  in  1840, 
one-twelfth;  in  1850,  one-eighth;  in  1860,  one-sixth;  in  1870,  one-fifth;  and  in  1880,  two-ninths. 

It  would  be  difficult  to  say  in  what  proportion  the  growth  of  the  cities  of  the  country,  as  a  body,  has  been  due 
to  commercial,  and  in  what  proportion  to  industrial  forces,  even  had  we  oflftcial  statistics  covering  our  internal 
traffic,  which  we  have  not;  but  I  conceive  that  no  one  will  hesitate  to  assent  to  the  proposition  that  the  growth  of 
the  cities  of  the  United  States  since  1850  has  been  due  in  far  greater  measure  to  their  development  as  manufacturing 
centers  than  to  their  increased  business  as  centers  for  the  distribution  of  commercial  products. 

In  the  present  volume  are  presented  (Table  YI)  the  manufacturing  statistics  of  100  cities.  On  pao-es  379  380 
will  be  found  the  summary  statement  of  the  extent  of  their  respective  industries,  together  with  their  rank  both  in 
population  and  in  aggregate  value  of  manufactured  products.  ' 
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These  cities  are  distributed  by  states  and  sections  as  follows : 


Group. 

Kumber  of 

cities  in 

Table  VI. 

Aggregate 
population. 

Number  of 
establish- 
ments. 

Capital. 

Number  of 

hands 
employed. 

Total  amount  of 
wages. 

Value  of  mate- 
rials. 

Value  of  product. 

NORTH  ATLANTIC. 

Total          

48 

5, 193,  583 

46,  274 

$925,  752,  263 

965,  506 

$372,  083,  372 

$1,197,692,073 

$1,  921,  464,  498 

1 
1 

14 
1 
3 

12 
7 
D 

33,  810 
32,  630 
837,  251 
104,  857 
132,  510 
2,  334,  461 
439,  058 
1,  278,  976 

302 

121 

7,332 

1,205 

1,025 

21,  553 

3,244 

11,  492 

4,  243,  225 
15, 149, 153 

172,  685,  313 
27, 177,  006 
29, 134,  648 

338,  520,  998 
64,  931,  907 

273,  910,  013 

7,129 
10,  838 

184,  039 
22,  891 
28,  964 

371,  322 
78,  827 

251,  496 

1,541,097 
3,  370,  404 

69,  720,  371 
9,  404, 110 

11,  952,  350 
152,  650,  523 

31,  587,  056 

91,  796,  561 

6,  813,  962 

7,  901,  066 
210,745,677 

22,  794,  227 

25,  769,  562 

514,  816,  358 

124,  241,  869 

278,  609,  352 

9,  832,  931 

14,  136,306 

352,  805  514 

Khode  Island r 

42,  597,  512 

45,  935,  637 

813,  993,  261 
184,  460,  590 

457,  687,  758 

SOUTH  ATLANTIC. 

Total               

11 

800,  036 

6,527 

76,  321,  054 

104,  479 

30,  760,  687 

92,  054,  042 

153,  783,  585 

1 
1 
1 
3 

1 
1 
3 

42,  478 

332,  313 

147,  293 

107,  222 

30,  737 

49,  984 

90,  009 

258 
3,683 
071 
818 
227 
194 
376 

10,  744,  389 

38,  586,  773 

5,  552,  626 

9,  210,  077 

4,  868,  288 
1,  718,  300 

5,  640,  701 

7,852 
56,  338 
7,140 
18,  995 
5,612 
2,146 
6,490 

3, 174,  821 
15, 117,  489 
3,  924,  612 
3,  926,  733 
2, 192,  255 
639,  030 
1,  785,  747 

7,  884,  847 
47,  974,  297 
5,  365,  400 
16,  292,  654 
5,  203,  931 
1,468,375 
7,  864,  538 

13,  205,  370 

78,  417,  304 

11,  882,  316 

26,  889, 108 

9,  259,  844 

2,  732,  590 

11,  397,  053 

NOUTH   CENTRAL. 

Total 

27 

2,  221,  931 

18,  761 

312,  843,  405 

316,134 

126,  275,  438 

528,  194,  869 

792,  696,  087 

Ohio 

6 

4 
4 
3 
1 

2 
3 
3 

1 

576,  477 

157,  258 

579,  455 

169,  049 

115,  587 

88,  360 

66,  493 

438,  734 

30,  518 

5,752 

1,339 

4,249 

1,354 

844 

994 

689 

3,386 

154 

94, 197,  062 
19,  702, 166 
78,  785,  567 
24,  694,  277 
18,  766,  914 
12,  741,  441 

7,716,338 
54,  403,  840 

1,  835,  800 

98,  464 

19,  780 
88,  505 
23,  520 

20,  886 
10,  574 

6,086 

46,  631 

1,688 

36,  209,  256 
7,  709,  265 

38,  089,  376 
9,  004,  020 
6,946,105 
4,  836,  693 
2,  692,  898 

20,  061,  007 
726,  918 

116,  881, 136 
34,  922,  466 

197,  012,  245 
25,  959,  211 

28,  975,  872 

29,  993,  690 
9,  608,  910 

82,  313,  863 
2,  527,  476 

191,  657,  894 

50,  547, 173 

275,  478,  242 

43,120,044 

43,  473,  812 

40,  269,  839 

Iowa 

16,  018,  576 
126,  859,  641 

4,  280,  866 

SOUTHERN  CENTRAL. 

Total 

9 

538,  873 

3,036 

43, 128,  635 

40,  433 

14,  355,  230 

48,  616,  216 

81,  457,  480 

3 
2 
1 
1 
2 

173,  911 
76,  942 
29, 132 

216,  090 
42,  798 

1,383 

406 

91 

915 

241 

26,  649,  869 

6,  206,  355 

525,  708 

8,  565,  303 

1, 181,  400 

22, 121 

7,059 

704 

9,504 

1,045 

7,  580,  027 
2, 158,  437 

261,  643 
3,  717,  567 

637,  566 

27,  669,  773 

7,  731,  868 

830,  961 

10,  771,  892 
1,611,722 

45,  284,  728 

13,  010,  700 

1,  335,  579 

18,  808,  096 

3,  018,  377 

>VESTERN. 

Total 

5 

346,  331 

3,628 

41,  574,  261 

34,  625 

18, 236, 118 

59,  430,  607 

96,  077, 181 

1 
3 

1 

35,  629 

289,  934 

20,  768 

259 

3,203 

166 

2,  301,  850 

38,  411,  996 

860,  415 

2,944 
30,  753 

928 

1,  574,  438 

16,236,143 

425,  537 

5,  715,  215 

52,  902,  656 

812,  736 

9,  367,  749 

California 

85,  099,  299 

Utah... 

1,  610, 132 

•23 
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EELATIOI^f  OF  NET  PRODUCT  TO  GROSS  PRODUCT. 

Heretofore,  in  coiaparing  oue  state  with  another,  or  one  section  with  another,  while  speaking  of  individual 
industries,  like  the  cotton  manufacture,  the  saw-mill  industry,  etc.,  we  have  compared  the  gross  product  of  one 
with  that  of  another  without  any  qualification,  inasmuch  as  the  relation  of  gross  product  to  net  product,  to  wages, 
etc.,  might  be  assumed  to  approach  uniformity  within  the  same  industry.  But  in  comparing  one  city  with  another, 
as  to  the  aggregate  of  their  respective  industries,  gross  product  can  no  longer  safely  be  used  to  indicate  the  relative 
importance  of  the  two  as  manufacturing  centers.  One  of  these  cities  may  have  the  greater  gross  production,  yet, 
inasmuch  as  this  may  be  made  up  chiefly  of  the  products  of  industries  which  consume  an  exceptionally  large 
proportion  of  materials,  the  net  product,  the  number  of  hands  employed,  the  amount  of  wages  paid,  may  all  be 
smaller  than  in  the  other.  On  pages  424,  425  will  be  found  some  striking  examples  of  the  manner  and  the  degree 
in  which  the  grpss  product  of  cities  may  be  raised  by  the  occurrence  of  such  industries  as  meat-packing,  sugar 
refining,  and  the  like,  where  the  value  of  the  ultimate  product  is  made  up  of  the  value  of  the  original  materials  to 
the  extent  of  80,  85,  or  90  jier  cent.,  or  even  more.  For  the  convenience  of  our  readers  we  present  the  100  cities  of 
our  list  in  order  of  their  rank  successively,  according  to  (1)  the  gross  value  of  product,  (2)  the  net  value  of  product, 
(3)  the  number  of  hands  employed,  and  (4)  the  amount  of  wages  paid. 


No. 


11 

12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 


Name  of  city. 


New  York,  N.Y-. 
Philadelphia,  Pa  . 

Chicago,  ni 

Brooklyn,  N.Y... 
Boston,  Mass 


Saint  Louis,  Mo 

Cincinnati,  Ohio 

Baltimore,  Md 

San  Francisco,  Gal . 
Pittsburgh,  Pa 


Newark,  N.J 

Jersey  City,  N.  J  . 
Cleveland,  Ohio  . . 
Milwaukee,  Wis. . 
Buffalo,  N.T 


Providence,  R.  I 

Louisville,  Ky 

Lowell,  Mass 

Detroit,  Mich 

Minneapolis,  Minn  . 

Indianapolis,  Ind . . . 
Worcester,  Mass  . . . 

Lynn,  Mass 

Cambridge,  Mass . . . 
Paterson,  N.  J 


Troy,  N.  T 

Rochester,  N.  T . . . 
Lawrence,  Mass. .  - 
New  Haven,  Conn- 
Albany,  N.  T 


Eichmond,  V  a 

Fall  River,  Mass  . 
New  Orleans,  La  . 
Syracuse,  N.  T  . . . 
Peoi"ia,  m 


36  Manchester,  N.  It  . 

37  Allegheny,  Pa 

38  Holyoko,  Mass 


Reading,  Pa 

Wilmington,  Pel  . 


Springfield,  Mass 
Trenton,  N.J 

43  I  Dayton,  Ohio 

44  I  Washington,  D.  C  . 

45  I  Hartford,  Conn.... 

*24 


Gross 
product. 


Dollars. 
472,  926,  437 
324,  342,  935 
249,  022,  948 
177,  223, 142 
130,  531,  993 

114,  333,  375 
105,  259, 165 
78,  417,  304 
77,  824,  299 
75,  915,  033 

69,  252,  705 
60,  473,  905 
48,  601,  050 
43,  473,  812 
42,  937,  701 

42,  597,  612 
35,  423,  203 
33,  936,  777 
30,181,416 
29,  973,  476 

27,  453,  089 
27,  292,  793 
26,  828,  023 
26,  665,  688 
26,  503,  350 

26,  497, 163 
26,  478,  266 
25,  058,  246 
24,  040,  225 
21,  751,  009 

20,  790, 100 
18,  913,  584  I 
18,  808,  006  I 
14,695,674 
14,  228, 1.34 

14,130,305 
13,  7.31,  792 
13,  667,  327 
13,  251,  093 
13,  205,  370 

12,  891,  826 
12,  712,  762 
11,985,483 
11,882,316 
11,437,200 


Name  of  city. 


New  York,  N.  Y  . 
Philadelphia,  Pa . 

Chicago,  111 

Boston,  Mass 

Brooklyn,  N.  Y  . . 


Cincinnati,  Ohio  . .  - 

Saint  Louis,  Mo 

Pittsburgh,  Pa 

Baltimore,  Md 

San  Francisco,  Cal. 

Newark,  N.J 

Providence,  R.  1 .  - . 

Lowell,  Mass 

Cleveland,  Ohio 

Buffalo,  N.Y 


Milwaukee,  Wis  . 
Louisville,  Ey  . . . 

Troy,N.  Y.. 

Detroit,  Mich 

Paterson,  N.  J  . . . 


Lawrence,  Mass  . . . 
JerseyGity,  N.  J... 
Worcester,  Mass. . . 

Rochester,  N.  Y 

New  Haven,  Conn  . 


Lynn,  M.ass 

Albany,  N.Y 

Richmond,  Va 

Fall  River,  Mass. . 
Indianapolis,  Ind  . 

New  Orleans,  La.. 
Washington,  D.  C  . 
Cambridge,  Mass  . 
Manchester',  N.  H . 
Syracuse,  N.  Y 


Holyoke,  Mass 

Minneapolis,  Minn. 
Bridgeport,  Conn  .. 

Dayton,  Ohio 

Wilmington,  Del. . . 


Trenton,  N.  J 

Springfield,  Maes  . 
Hartford,  Conn  . . . 

Allegheny,  Pa 

Reading,  Pa 


Net  product. 


Dollars. 
184,  484,  746 
125, 187, 458 
69,  813,  338 
48,  843,  833 
48, 138,  061 

42,  882,  455 
38,  953,  508 
33,  805,  256 
30,  443,  007 
29,  846,  227 

24,  648,  370 
19,  803,  285 
17,  620,  715 
16,  974,  313 
15,  385,  615 

14,  497,  940 
14,  216,  093 
13,  063,  879 
12,  030,  421 
11,879,517 

11, 196, 104 
10,  734,  920 
10,  710,  043 
10,  031,  451 
9,  558,  062 

9,  394,  568 
9,  241,  647 
8,  648,  594 
8,  361,  392 
8,  254,  987 

8,  036,  204 
0,  516,  916 
6,  504,  339 
6,  235,  239 
6.151,238 

5,  927,  754 
5,  698,  863 
5,  638,  273 
5,  661,  258 
5,  320,  623 

5,  291,  363 
6, 16,1,  707 
4,  969,  74fl 
4,  913,  639 
4,  854, 185 


Name  of  city. 


New  York,  N.  T  . 
Philadelphia,  Pa . 

Chicago,  111 

Boston,  Mass 

Baltimore,  Md  . .. 


Cincinnati,  Ohio  . 
Brooklyn, N.Y  .. 
Saint  Louis,  Mo. . 
Pittsburgh,  Pa. . . 
Newark,  N.  J 


San  Francisco,  Cal. 

Providence,  R.  I 

Troy,N.Y 

Cleveland,  Ohio 

Milwaukee,  Wis 


Lowell,  Mass 

Paterson,  N.J  ... 

Buffalo,  N.Y 

Louisville,  Ky  . . . 
Fall  River,  Mass. 


Lawrence,  Mass  . .  - 
Worcester,  Mass  .. 

Detroit,  Mich 

New  Haven,  Conn  . 
Rochester,  N.  Y 


Richmond,  Ya 

Lynn,  Mass 

Albany,  N.  Y 

Jersey  City,  N.  J  . . 
Syracuse,  N.Y 


Manchester,  N.  H. 
Indianapolis,  Ind  - 
Nevr  Orleans,  La  . 

Holyoke,  Mass 

Trenton,  N.  J 


Wilmington,  Del  . 
Cambridge,  Mass  . 
Bridgeport,  Conn  . 
Springfield,  Mass  . 
Washington,  D.  C . 


Portland,  Me  . . 
Toledo,  Ohio  . . . 
Utica,  N.  T  . . . . 
Reading,  Pa  . . . 
Allegheny,  Pa  . 


Hand? 
employed. 


Suniber. 
227, 352 
185,  527 
79, 414 
59, 213 
66, 338 

54,  517 
47,  687 
41,825 
36,  930 
30,  046 

28,  442 
22,  891 
22,  434 
21,  724 
20,  886 

20,  039 
19,  799 
18,  021 
17,  448 
17,  085 

16,  719 
16,  559 
16, 110 
15, 156 
14,  607 

14,  047 
12,  420 
11,  785 
11, 138 
10,  966 

10,  838 

10,  000 

9,504 

9,011 

8,902 

7,852 
7,643 
7,508 
7,360 
7,140 

7,129 
6,738 
6,710 
6,696 
6,471 


Name  of  city. 


NewYork.N.Y.. 
Philadelphia,  Pa. 

Chicago,  HI 

Boston,  Mass 

Brooklyn, N.Y  ... 


Cincinnati,  Ohio  . . . 
Saint  Louis,  Mo  . . . 

Pittsburgh,  Pa 

Baltimore,  Md 

San  Francisco,  Cal . 


Newark,  N.  J 

Providence,  E.  I  . . . 

Cleveland,  Ohio 

Buffalo,  N.Y 

Paterson,  N.  J 


Milwaukee,  Wis  - 
Worcester,  Mass. 

Troy,  N.Y 

Detroit,  Mich 

Lowell,  Mass  


Louisville,  Ky 

Lynn,  Mass 

New  Haven,  Conn  . 
Lawrence,  Mass  .  - . 
Rochester,  N.  Y  . . . 


Fall  River,  Mass. . 
Jersey  City,  N.  J  . 

Albany,  N.  Y 

Washington,  D.  G . 
Indianapolis,  Ind  . 

New  Orleans,  La  . . 
Cambridge,  Mass  . 
Manchester,  N.  H 
Bridgeport,  Conn  . 
Wilmington,  Del . . 


Trenton,  N.J 

Syracuse,  N.Y 

Richmond,  Va 

Springfield,  Mass  . 
Hartford,  Conn  . . . 


Holyoko,  Mass 

Allegheny,  Pa 

Minneapolis,  Minn. 

Dayton,  Ohio 

Toledo,  Ohio 


paid. 


Dollws. 
97,  030, 021 
64,  265,  966 
34,  663,  462 
24,  924, 009 
22,  487, 457 

19,  563,  629 
17,  743,  533 
17, 168,  989 
15, 117,  489 
14, 928, 534 

13, 171,  339 
9,  464, 110 
8,  502,  935 
7,442,109 
6,  992,  487 

6,  946, 105 
6,  910,  817 
6,  745, 874 
■6,306,460 

5,  996,  691 

6,  836,  545 
5,  833, 849 
5,  761,  374 
5,  544, 513 
5,  217,  71il 

4,  659,  077 
4,  622,  655 
4,666,424 
3,  924,  612 
3,  917, 114 

3,  717,  557 
3,  416,  470 
3,  370,  404 
3,  342,  935 
3, 174,  821 

3, 150, 119 
3,  042, 135 
3,  006,  456 
2,  906, 130 
2,  848,  041 

2,  743, 142 
2,  652,  774 
2,  682,  253 
2,  293,  630 
2.  260,  456 


REMARKS  ON  THE  STATISTICS  OF  MANUFACTURES. 


XXV 


Ifame  of  city. 


Toledo,  Ohio 

Bridgeport,  Conn 

Saint  Paul,  Minn 

Salem,  Mass 

New  Bedford,  Mass  - 

Portland,  Me 

Columbus,  Ohio 

Denver,  Colo 

Wheeling, 'W.Ta.... 
Terre  Haute,  Ind 

Xrtica,KT 

Nashville,  Tenn 

Scranton.  Pa 

Springfield,  Ohio 

Quincy ,  111 

Evansville,  Ind 

Auburn,  N.  Y 

Erie,  Pa 

Harriaburg,  Pa 

Camden,  N.  J 

Taunton,  Mass 

Grand  Kapids,  Mich. 

Elizabeth,  N.  J 

Kansas  City,  Mo 

Duba(jue,  Iowa 

Covington,  Ky 

Somerville,  Mass  . . . . 

Fort  "VVajTie,  Ind 

Oswego,  N.  T 

Bay  City,  Mich 

Lancaster,  Pa 

Saint  Joseph,  Mo 

Elmira,N.X 

Atlanta,  Ga 

Petersbui'g,  Ya 

Davenport,  Iowa 

Memphis,  Tenn 

Poughkeepsie,  N.  Y  . 

Omaha,  Kebr 

Des  Moines,  Iowa  . . . 

Springfield,  111 

Sacramento,  Cal 

Newport,  Ky 

Chelsea,  Mass 

Savannah,  Ga 

Oakland,  Cal 

Augusta,  Ga 

Charleston,  S.  C 

Galveston,  Tex 

Salt  Lake  City,  Utah 

Norfolk,  Va 

Mobile,  Ala 

Wilkesbarre,  Pa 

Hoboken,  N.  J 

San  Antonio,  Tex  . . . 


Gross 
product. 


Dollars. 
10,  eOO,  074 
10, 458,  212 
10,  286,  303 
9,  026,  664 
9,  aS5,  9S5 

9,  832,  931 
9,  046,  679 
9,  367,  749 
9,  259,  844 
9, 185,  246 

8,  873,  306 
8,  597,  278 
8,  561,  850 
8, 463,  443 
8, 103,  277 

8,  091,  914 
7,  719,  409 
7,  683,  356 
7,  663,  416 
7,  644,  705 

7,618,953 
7,  405,  007 
6,  828,  027 
6,  328,  681 
6,  328,  889 

5,  864,  530 
5,  852,  535 
5,  816,  924 
5,  619,  944 
5,  533,  621 

5,  404,  937 
5, 143,  585 
4,  877,  300 
4,  861,  727 
4,  043,  015 

4,  468,  978 
4,  413,  422 
4,  392,  900 
4,  280,  866 
4,  220,  709 

4, 123,  883 
4,  093,  934 
3,  996,  995 
3,  846,  250 
3,  396,  297 

3, 181,  066 
3, 139,  029 
2,  732,  590 
2,  375,  965 
1,  610, 133 

1,  465,  987 
1,  335,  579 
1, 133,  344 
1,  051, 136 
642,  412 


Name  of  city. 


Peoria,  111 

Saint  Paul,  Minn 

Toledo,  Ohio 

Columbus,  Ohio 

"Wheeling,  W.  Ta  ... 

New  Bedford,  Mass . 

Elizabeth,  N.  J" 

Springfield,  Ohio 

irtica,N.T 

Auburn,  N.  Y 

Denver,  Colo — 

Grand  Hapids,  Mich 

Taunton,  Mass  

Camden,  N.  J 

Nashville,  Tenn 

Evansville,  Ind 

Portland,  Me 

Quincy,  111 

Erie,  Pa 

Harrisburg,  Pa 

Salem,  Mass 

Kansas  City,  Mo  . . . 

Dubuque,  Iowa 

Lancaster,  Pa 

Terre  Haute,  Ind  . . . 

Memphis,  Tenn 

Oswego,  N.  Y 

Saint  Joseph,  Mo  . . . 

Covington,  Ky 

Scranton,  Pa 

Fort  Wayne,  Ind . . . 

Omaha,  Nebr 

Elmira,  N.  Y 

Atlanta,  Ga 

Bay  City,  Mich 

Poughkeepsie,  N.  Y. 

Davenport,  Iowa 

Newport,  Ky 

Des  Moines,  Iowa. , . 
Petersburg,  Va . 

Charleston,  S.  C 

Somerville,  Mass 

Sacramento,  Cal 

Oakland,  Cal 

Chelsea,  Mass 

Galveston,  Tex 

Springfield,  HI 

Savannah,  Ga 

Augusta,  Ga 

Salt  Lake  City,  Utah 

Norfolk,  Va 

Mobile,  Ala 

"Wilkesbarre,  Pa 

Hoboken,  N.  J 

San  Antonio,  Tex . . . 


Net  product. 


Dollars. 
4,  671,  658 
4,  667,  296 
4,  244,  675 
4, 112, 183 
4,  055,  913 

928,  081 
912, 176 
911,  874 
692,  708 
666,  663 


652,  534 
448,  344 
346,  502 
295,  995 
284,  751 

119,  224 
018,  969 
013,  397 
804,  037 
688, 140 

662, 117 
658,  765 
491,  043 
462,  625 
441,  627 

994,  081 
973,  099 
933,  505 
928,  803 
890,  371 

808,  969 
763,  390 
745, 185 
702,  460 


611,  611 
508,  310 
470,  059 
410,  313 
352,  899 

264,215 
244,  843 
182,  045 
168,  371 
154,  339 


1,  092,  719 
967,  604 
938,  691 
891,  364 
797,  397 

594,  961 
504,  618 
472,  695 
463,  380 
313,  936 


Name  of  city. 


Hartford,  Conn 

Dayton,  Ohio 

New  Bedford,  Mass  . 
Wheeling,  W.  Va. . . 
Columbus,  Ohio 

Minneapolis,  Minn . . 

Stiint  Paul,  Minn 

Grand  Kapids,  Mich 

Taunton,  Mass 

Nashville,  Tenn 

Auburn,  N.  Y 

Camden,  N.  J 

Lancaster,  Pa 

Petersburg,  Va 

Salem,  Mass 

Peoria,  HI 

Springfield,  Ohio 

Elizabeth,  N.J 

Erie,  Pa 

Atlanta,  Ga 

Evansville,  Ind 

Harrisburg,  Pa 

Scranton,  Pa 

Terre  Haute,  Ind  . . . 
Quincy,  111 

Dubuque,  Iowa 

Denver,  Colo 

Covington,  Ky 

Fort  Wayne,  Ind  . . . 
Elmira,N.  Y 

Kansas  City,  Mo 

Poughkeepsie,  N.  Y. 

Memphis,  Tenn 

Saint  Joseph,  Mo  . . . 
Bay  City,  Mich 

Charleston,  S.  C 

Oswego,  N.  Y 

Newport,  Ky 

Davenport,  Iowa 

Springfield,  HI 

Omah.l,  Nebr 

Augusta,  Ga 

Chelsea,  Mass 

Oakland,  Cal 

Des  Moines,  Iowa. . . 

Somerville,  Mass 

Savannah,  Ga 

Salt  Lake  City,  Utah 

Sacramento,  Cal 

Norfolk,  Va 

Hoboken,  N.  J 

Mobile,  Ala 

Galveston,  Tex 

Wilkesbarre,  Pa 

San  Antonio,  Tex . . . 


Hands 
employed. 


Number. 
0,300 
6,025 
5,812 
5,612 
5,490 

5,344 
6,230 
5,172 
6,154 
4,791 

4,518 
4,370 
4,262 
4,196 
4,181 

4,067 
3,970 
3,849 
3,767 
3,680 

3,669 
3,660 
3,549 
3,376 
3,326 

3,003 
2,944 
2,925 
2,736 
2,728 

2,548 
2,482 
2,268 
2,258 
2,238 

2,146 
2,132 
1,748 
1,706 
1,698 

1,688 
1,680 
1,647 
1,387 
1,378 

1,296 

1,130 

928 

924 

752 

723 
704 
684 
646 
361 


Name  of  city. 


iSaint  Paul,  Minn  . . . 

Eeading,  Pa 

Wheeling,  W.Va  ... 

Taunton,  Mass 

New  Bedford,  Mass . 

Columbus,  Ohio 

Utica,'N.  Y 

Grand  Eapids,  Mich 

Elizabeth,  N.  J 

Auburn,  N.  Y 

Springfield,  Ohio 

Camden,  N.  J 

Denver,  Colo 

Portland,  Me 

Erie,  Pa 

Peoria,  111 

Kansas  City,  Mo 

Terre  Haute,  Ind  - . . 

Salem,  Mass 

Evansville,  Ind 

Dubuque,  Iowa 

Scranton,  Pa 

Nashville,  Tenn 

Quincy,  111 

Harrisbwrg,  Pa 

Lancaster,  Pa 

Covington,  Ky.   ..  . 

Elmira,'N.  Y 

Fort  Wayne,  Ind  . . . 
Saint  Joseph,  Mo  . . . 

Atlanta,  Ga 

Memphis,  Tenn 

Bay  City,  Mich 

Poughkeepsie,  N.  T. 
Oakland,  Cal 

Oswego,  N.  Y 

Omaha,  Nebr 

Newport,  Ky 

Davenport,  Iowa 

Chelsea,  Mass 

Des  Moines,  Iowa. . . 

Springfield,  HI 

Charleston,  S.  C 

Petersburg,  Va 

Somerville,  Mass . . . . 

Sacramento,  Cal 

Galveston,  Tex 

Augusta,  Ga 

Savannah,  Ga 

Salt  Lake  City,  Utah 

Norfolk,  Va 

Hoboken,  N.  J 

Mobile,  Ala 

Wilkesbarre,  Pa 

San  Antonio,  Tex . . . 


Wages 
paid. 


Dollars. 
2,  254,  340 
2,  240,  290 
2, 192,  255 
2,  083, 185 
2,  058,  751 

1,961,394 
1,917,657 
1,  895,  072 
1,  740,  466 
1,  658,  826 

1,  637,  212 
1,  626,  306 
I,  574,  438 
1,  541,  997 
1,618,086 

1,  507,  666- 
1,420,713 
1,  406,  352 
1,  401,  592 
1,  365,  066 

1,  339,  730 
1,  313,  287 
1,  312,  765 
1,  271,  995 
1,  236,  522 

1, 177,  249 
1,  033,  463 
1,  024, 161 
1,  020,  793 
806,  762 

889,  28r 
845,  672 
802,  488 
761,711 
759,  917 

756,  435 
726,918 
711,019 
683,  469 
677,  737 

667,  699 
666,  253 
639,  030 
602,  749 
504,  508 

647,  692 
499,  785 
448,  826 
447,  640 
425,  637 

317,  528 
283,  694 
261,  643 
223,  399 
137,  781 
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REMARKS  ON  THE  STATISTICS  OF  MANUFACTURES. 


In  the  foUowiug  table  we  place  against  the  title  of  each  industry  whose  aggregate  production  in  the  United 
States  reaches  $30,000,000  the  names  of  the  seven  cities  in  which  that  production  is  carried  to  the  highest  point: 

RANK  OP  THE  SEVEN  LEADING  CITIES  IN  EACH  INDUSTRY  SPECIFIED. 


Industry. 


First  place. 


Second  place. 


Third  place. 


Fonrth  place. 


Fiftli  place. 


Sixth  place. 


I  Lowest 

Seventh  place,  i   amount 

taken.'' 


Agricultural  implements  , 
Blacksmithing 


Boots  and  shoes,  including  cus- 
tom work. 

Bread  and  other  bakery  products 

Brick  and  tile 

Carpentering 

Carriages  and  wagons , 

Clothing,  men's , 

Clothing,  women's 

Cooperage 

Cotton  goods 

Drugs  and  chemicals 

Dyeing  and  finishing  textiles 

Flouring-  and  grist-mill  products . 
Fonndery  andmachine-shop  prod- 
ucts. 

Furniture 

Iron  and  steel 

Leather,  curried 

Leather,  t-anned 

Liquors,  distilled 

Liquors,  malt 

Lumber,  planed 

Lumber,  sawed  t 

Marble  and  stone  work 

Mixed  textiles 

Paper 

Printing  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Ship-building  I 

Silk  and  silk  goods 

Slaughtering  and  meat-packing, 
not  including  retail  butchering 
establishments. 

Sugar  and  molasses,  refined 

Tinware,  copperware,  and  sheet- 
iron  ware. 

Tobacco,  chewing,  smoking,  and 
snuflf. 

Tobacco,  cigars  and  cigarettes. .. 

"Woolen  manufactures  (all  classes)^ 


Springfield,  Ohio   Chicago 


Auburn Louisville 


New  York . 
Lynn 


New  York . .  - 

Philadelphia 

New  York 

Cincinnati 

!N'ew  York 

New  York 

Brooklyn 

Lowell 

Philadelphia.    . 
Philadelphia... 

Minneapolis 

New  York 


New  York . . . 
Pittsburgh  . 

Newark 

Newark 

Peoria 

New  York . . . 

Chicago    

Bay  City 

New  York 

Philadelphia. 

Holyoke , 

New  York 

Saint  Louis. - 

Chicago 

Philadelphia . . 

Paterson 

Chicago 


Brooklyn  . . 
Baltimore . . 

Eichmond  . 


New  York  , . . 
Philadelphia - 


Philadelphia.. 
Philadelphia.. 

Philadelphia.. 

Chicago 

Philadelphia., 

New  York 

Philadelphia. . 
Philadelphia. . 
Saint  Louis . . . 

Fall  Pdver 

Brooklyn 

Lawrence 

Saint  Louis . . . 
Philadelphia.., 


Chicago 

Chicago 

Salem 

Chicago 

Cincinnati... 
Philadelphia. 
New  York  . . . 
Muskegon  . . . 
Philadelphia... 

New  York 

Philadelphia., 
Philadelphia. . 

Newark 

Saint  Louis... 

New  York 

New  York 

New  York 


Philadelphia., 
New  York . . . 


Saint  Louis 


San  Francisco . 
Lawrence 


Boston 

Now  York . 


Brooklyn  — 
Saint  Louis . . 

Brooklyn 

Philadelphia. 

Chicago 

Boston 

Pittsburgh  .. 
Philadelphia. 
New  York  . . . 
Providence . . 
New  York  . . , 
Chicago 


Philadelphia. 

Cleveland 

Boston 

Salem 

Chicago 

Brooklyn 

Brooklyn 

Minneapolis  . . 

Boston 

Lawrence 

Lawrence 

Chicago  

Cincinnati 

New  York 

Brooklyn 


Brooklyn  .. 
Worcester . 


Chicago 

Baltimore... 

Boston 

Chicago 

Boston 

Chicago 

Chicago 

Manchester . 
Jersey  City . 

Lowell 

Milwaukee  . 
Brooklyn  — 


Philadelphia... 
Jersey  City 

Jersey  City 

Philadelphia,.. 

Jersey  City 


Cincinnati . . . 
Providence  .. 


Cincinnati 

Troy 

Lynn 

Milwaukee  . . . 

Louisville 

Cincinnati 

Denver 

Saginaw 

Brooklyn , 

Paterson 

Wilmington  . . 

Boston 

New  York 

Cleveland 

"Wilmington  . . . 
Hartford,  Conn 
Cincinnati 


Boston . . 
Chicago 


New  York . 


Philadelphia. 
Lowell 


Dayton 

Saint  Louis 

San  Francisco  . 

Saint  Louis 

Pittsburgh  . . . . 

Baltimore 

Now  Haven 

Cincinnati 

San  Francisco  . 
Indianapolis , . . 

Lawrence 

Newark 

Paterson 

Terre  Haute . . , 
Boston 


Boston 

Scranton 

Milwaukee  — 

Cincinnati 

Terre  Haute... 

Saint  Louis 

Buffalo 

Cincinnati 

Chicago 

Boston  

Louisville 

Cincinnati 

Louisville 

Philadelphia... 

Boston 

Brooklyn,  N.Y, 
Indianapolis ... 


New  York . . 
Saint  Louis  . 


Petersburg  . 


Chicago  ... 
New  York . 


Saint  Louis . 

Chicago 

Cincinnati . . 


Philadelphia,.. 

Cincinnati 

Eochester 


Baltimore 

Kansas  City . . 
San  Francisco 
Saint  Louis... 

Baltimore 

Cincinnati 

Philadelphia.. 
New  Bedford  . 
Saint  Louis  . . . 

Manchester 

Brooklyn 

Saint  Louis 

Saint  Louis 

Milwaukee 

Chicago 

San  Francisco  . 

Covington 

Boston 

Pittsburgh 

Evansville 

Baltimore 

Louisville 

Troy 

Saint  Louis 

Baltimore 

San  Francisco  . 

Baltimore 

Holyoke 

Saint  Louis 

Cambridge 

Boston 


San  Francisco 
Washington  - . 
Saint  Louis  . . . 

Columbus 

Bocbester 

Brooklyn 

New  York 

Holyoke 

Chicago 

New  York 

Eochester 

Cincinnati 


Louisville  . 


Baltimore . . . 
Manchester . 


Grand  Eapids . 

Wheeling 

Cincinnati 

Louisville 

Boston 

Milwaukee  . . . 

Saint  Louis 

Davenport 

Cincinnati 

Worcester 

Dayton 

San  Francisco 

Chicago 

Brooklyn 

San  Francisco 

Newark 

Brooklyn , 


San  Francisco 
San  Francisco 

Brooklyn 


Detroit . 
Boston . . 


$739,  m 

437, 019 

3,  636,  985 

2,  07^  884 
314,  29? 

3,  005,  411 

1,  008, 179 

4,  342,  000 
711,  249 
895,  571 

3,  088,  851 
959,  850 
690,  236 

2,  550,  815 

5,  723,  508 

1,  831, 172 

4,  306,  567 
1,  700,  426 

1,  855,  590 
596,  500 

4,  034,  319 
756,  936 
828,  080 
836,  863 
630,  700 
476, 104 

2,  987,  576 
746,  247 
738,  722 

1,  087.  843 
468.  250 

8,  010,  492 

5,  932,  000 
949,  499 

2,  302,  703 

1, 196,  870 
2,  069  488 


*  The  figures  in  this  column  represent  the  amount  of  production,  for  each  industry  enumerated,  which  takes  place  in  the  city  occupyin-  the  seventh  rank  i 
that  respect,  e.  g.,  Philadelphia,  which  is  seventh  in  the  manufacture  of  agricultural  implements,  produces  them  to  the  value  of  $739  808  ° 

t  Manistee,  Mich.,  produces  lumber,  sawed,  to  the  value  of  $3,044,500.    Menominee,  Mich.,  produces  lumber,  sawed,  to  the  value  of  $1  '>94  834 
I  Chester,  Pa.,  ia  also  an  important  center,  building  to  the  value  of  $1,806,799.    Bath,  Me.,  is  also  a  leading  center  f^r  wooden  ship-buildinc 
§  Includes  carpets,  felt  goods,  hosiery  and  knit  goods,  wool  hats,  woolen  goods,  and  worsted  <^oods. 
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In  tke  following  table  we  give  for  each  of  the  thirty  cities  having  the  largest  gross  manufacturing  product 
the  six  leading  industries  therein  pursued: 

RANK  OF  THE  SIX  LEADING  INDUSTRIES  IN  THE  CITIES  SPECIFIED. 


■No. 

1 
2 


Names  of  30  leading 
cities. 


4. 


5. 


6. 


Lowest 
amount 
taken.* 


New  York,  N.  X  . 

Philadelphia,  Pa . 
Chicago,  lU 


Brooklyn,  N.Y  .. 

Boston,  Mass 

Saint  Louis,  Mo . . 
Cincinnati,  Ohio  . 


Baltimore,  Md  - 


San  Francisco,  Cal. . . 

Pittsburgh,  Pa 

Newark,  N.  J 


Jersey  City,  N.  J  ... 

Cleveland,  Ohio 

Milwaukee,  "Wis 

Buffalo.N.T 

Providence,  E.  I 


Louisville,  Ky . 
Lowell,  Mass  . . 


Detroit,  Mich. 


Minneapolis,  Minn . . 
Indianapolis,  Ind . . . 

Worcester,  Mass 

Lynn,  Mass 


Cambridge, Mass  ... 

Paterson,  N.  J 

Troy,N.Y 

Kochester,  N.  T 

Lawrence,  Mass 

New  Haven,  Conn  . . 
Albany,  N.  T 


Clothing,  men's 

Sugar  and  molasses 
Slaughtering 


Slaughtering  . 


Sugar  and  molasses 
....do 

Flour  and  grist 

Clothing,  men's 


-do. 


Slaughtering 

Iron  and  steel 

Smelting    and   re- 
fining. 

Sugar  and  molasses 


Iron  and  steel., 
Slaughtering  .. 
Foundery,  etc . . 
Jewelry 


Slaughtering 
Cotton  goods. 


Iron  and  steel  . 


Flour,  etc 

Slaughtering '.. 

Boots  and  ghoes 

....do 


Slaughtering 

Silk  and  silk  goods 

Iron  and  steel 

Clothing,  men's  — 

"Worsted  goods 

Slaughtering 


Foundery  and  ma- 
chinery, etc. 


"Woolen  goods  — 
Clothing,  men's  . . . 

Slaughtering,  etc  . 

Clothing,  men's. . . 

.Slaughtering 

....do 


Fruits,  vegetables, 

etc. 
Sugar  and  molasses 

Foundery,  etc 

Leather,  curried  . . . 

Slaughtering 


....do 

Iron  and  steel., 
Slaughtering  . 
Foundery,  etc . , 


....do 

"Woolen  goods . 


Clothing,  men's , 

Lumber,  sawed . 
Foundery,  etc.- - 
"Wire 


Boots    and    shoes, 
cut  stock. 

Sugar  and  molasses 

Foundery,  etc 

....do 

Boots  and  shoes  — 

Cotton  goods 

Corsets 

Liquors,  m  alt 


Printing  and  pub- 
lishing. 

Clothing,  men's  . . . 

Iron  and  steel 


Foundery,  etc 

Slaughtering,  etc  . 

Founderj^  etc 

..--do ^ 


Fertilizers . 


Boots  and  shoes 

Glass  

Leather,  tanned 

Tobacco,  chewing. . 


Foundery , 

Flour,  etc , 

Glucose 

"Woolen  goods . , 


Tobacco,  chewing. 
Foundery,  etc 


.do. 


....do 

Flour,  etc 

Foundery,  etc 

Leather,  curried  . . 

Soap  and  candles  . 

Thread,  linen 

Shirts 

Flour,  grist-mill . . . 
"Woolen  goods 


Boots   and    shoes, 
rubber. 

Boots  and  shoes . . . 


Liquors,  malt  . 


Mixed  textiles . 
Foundery 


Bread,  etc 

Foundery,  etc 

Tobacco,  chewing-. 
Liquors,  distilled. . . 

Foundery,  etc 


.do  . 


Clothing,  men's  — 
Jewelry 


Drugs  and  chemi- 
cals. 

Clothing,  men's 

Liquors,  malt 

Clothing,  men's  — 

"Worsted  goods 


Leather,  tanned 

Dyeing  and  finish- 
ing. 

Slaughtering 


Sash,  doors,  etc  . .  - 

Cooperage 

Iron  and  steel 

Leather,  tanned. . . 

Printing  and  pub- 
lishing. 

Mixed  textiles 


Furnishing  goods, 
men's. 

Liquors,  malt 

Mixed  textiles  — 

Hardware 

Malt 


Clothing,  women's 


Cotton  goods. 
Furniture 


Paints 

Printing,  etc 

Liquors,  malt 

Carriages  and  wag- 
ons. 

Boots  and  shoes  — 

Clothing,  men's  — 
Iron  pipe,  wrought 
Liquors,  malt 


Iron  and  steel  . 


"Wire 

Clothing,  men's... 

Flour,  etc 

Dyeing  and  finish- 
ing. 

Liquors,  distilled  . 

"Worsted  goods  . . . 

Flour,  etc 


Cooperage  — 

Fertilizers 

Slaughtering  . 
Carpentering  . 


Musical       instru- 
ments, organs. 

Cotton  goods 


Liquors,  malt  - , 
Foundery,  etc. 


Dyeing  and  finish- 
ing. 

Carriages  and  wag- 
ons. 

Bread,  etc 


Tobacco,      cigars, 
and  cigarettes. 

Carpets 

Printing  and  pub- 
lishing. 

Carpentering 

Liquors,  malt 

Sugar  and  molasses 

Liquors,  malt 


Tinware,  etc  . 


Tobacco,  cigars. 

Slaughtering  

Hats  and  caps  . . 


Soap  and  candles  . 

Liquors,  malt 

Foundery,  etc 

Malt 

Cotton  goods 


Clothing,  men's . 
Carpentering  ... 


Cars,  railr'd, street, 
and  repairing. 

Clothing,  men's 

Furniture 

"Woolen  goods 

Boot  and  shoe  find- 
ings. 

Leather,  curried  . . . 

Dyeing  and  finish- 
ing. 

Clothing,  men's 


Tobacco,  chewing, 
etc. 


Paper 

Clothing,  men's  . 
.--.do 


m,  347, 108 

14,  263,  510 
5,  959,  295 

5, 124,  407 
4,  426,  264 
4,  475,  740 

4,  580,  579 

3,  371,  081 

3,  720,  813 
1,451,816 
2,  596,  578 

1,  310,  000 

1,  249,  502 

2,  252.  784 
2,  002,  893 
2,  250,  273 

1,  308,  718 
627,  450 

1,  448,  756 

386,  700 

917,  600 
982, 175 
209,  700 

753,  000 

918,  583 
685,  436 

1,  200,  747 
972,  050 

1, 122,  080 
917,  646 


*  The  figures  in  this  column  represent  the  amount  of  production  in  each  city,  in  succession,  within  that  branch  of  manufacture  which  stands  sixth  on  the  list 
of  the  industries  of  that  cityj  e.g.,  the  manufacture  of  tobacco,  cigars,  and  cigarettes,  which  is  sixth  in  order  of  importance  of  the  industries  of  New  York  city,  is 
there  carried  on  to  the  extent  of  $18,347,108.  Philadelphia's  sixth  industry — the  carpet  manufacture — yield*  a  product  of  $14,263,510.  On  the  other  hand,  the  sixth 
industry  of  Chicago — printing  and  publishing— yields  but  $5,959,295.  The  sixth  industry  of  Kochester  yields  $1,200,747,  though  the  sixth  industry  of  Lynn  (which 
surpasses  Eochester  in  aggregate  manufacturing  product)  is  only  $209,700.  *27 
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COMPAEISON  OF  THE  TABLES  OP  OCCUPATIONS  WITH  THE  STATISTICS  OF  MANUFACTURES, 

The  facts  relating  to  the  occupations  of  the  individual  members  of  the  community  are  obtained  from  the 
population  or  family  schedule.  Here  is  required  to  be  recorded  the  habitual  occupation  or  means  of  livelihood  of 
each  person  enumerated  in  the  census. 

It  might  at  first  be  thought  that  the  totals  obtained  through  the  compilation  of  these  individual  returns,  so 
far  as  they  relate  to  the  manufacturing  and  mechanical  classes  of  the  population,  should  conform  closely  to  those 
obtained  through  the  compilation  of  the  returns  of  manufacturers  as  to  the  number  of  hands  employed,  or  else 
that  one  or  the  other  set  of  tables  must  be  in  error.     This,  however,  does  not  follow  as  a  matter  of  course. 

The  following  paragraphs  from  the  remarks  which  preface  the  statistics  of  occupation  in  the  population 
volume  will  explain  the  causes  of  such  discrepancies:  (a) 

Thk  completeness  of  these  tables. — Comparison  of  the  numbers  reported  in  the  tables  of  Occupations  with  the  numbers  found 
under  corresponding  titles  in  the  tables  of  Manufactures  'will  discover  discrepancies  of  very  important  extent  which  require  to  be  here 
accounted  for,  not  only  in  justification  of  these  tables,  but  for  the  additional  light  which  such  an  investigation  throws  upon  the  industrial 
conditions  of  the  country. 

Not  only  do  important  discrepancies  exist,  but  they  are  found  to  be  of  two  kinds,  of  diametrically  opposite  direction.  In  one  class- 
of  cases  the  numbers  reported  in  the  tables  of  Occupations  appear  to  be  too  large  ;  in  the  other,  too  small.  ' 

First,  however,  it  needs  to  be  stated  just  what  constitutes  a  discrepancy.  A  failure  in  the  numbers  reported  in  the  one  place  and  in- 
the  other  to  balance  exactly  is  not  a  discrepancy ;  on  the  contrary,  this  is  to  be  expected ;  and  if  the  numbers  are  found  to  be  in  excess^ 
in  the  proper  set  of  tables^  and  to  be  in  excess  to  only  the  proper  extent,  this  furnishes  a  statistical  proof  of  high  character.  The  tables 
in  which  the  numbers  should  thus  be  generally  found  in  excess  are  the  Occupation  tables.  The  reason  for  the  excess  being  found  in  these 
tables  and  not  ia  the  others  is  that  the  schedule  of  manufactures  gives  an  average  return  of  the  number  of  "hands  employed",  while  the 
statistics  of  occupations  are  taken  from  a  count  of  individuals  upon  the  population  schedule,  and  present,  therefore,  a  maximum  return, 
embracing,  as  they  do,  artisans  of  every  class  out  of  employment,  temporarily  disabled,  or  for  some  other  reason  not  included  in  the  actual 
return  of  any  establishment. 

The  degree  to  which  such  excess  should  extend  will  depend,  within  certain  limits,  upon  the  nature  of  the  special  occupation,  as  well' 
as  upon  the  general  condition  of  manufacturing  industry  throughout  the  country  at  the  time. 

First.  Those  cases  where  the  numbers  in  the  tables  of  Occupations  do  not  exceed  those  in  the  tables  of  Manufactures,  but  even  falT 
below  them.     Instances  of  this  kind  are  principally  confined  to  the  returns  of  factory  operatives. 

A  portion  of  these  omissions,  undoubtedly,  may  be  accounted  for  by  the  large  number  returned  under  the  head  of  "Mill  and  factory 
operatives  not  specified",  as  well  as  by  the  number  of  "Employes  of  manufacturing  establishments  not  specified";  but  in  the  main  the- 
explanation  of  the  discrepancies  is  found  in  the  fact  that  women  and  children  employed  in  factories  are  omitted  in  large  numbers  from, 
the  Occupation  tables. 

Thus  omissions  may  take  place  either  through  the  failure  of  the  enumerators  to  ask  questions  relating  to  occupation  concerning^ 
such  persons,  assuming  that  they  have  no  avocation  outside  their  homes,  or  from  the  indisposition  of  the  persons  themselves  or  the  heads; 
of  their  families  to  speak  of  them  as  in  employment.  Especially  in  the  case  of  children,  who  are  part  of  the  time  in  school  and  part  of 
the  time  in  the  mill,  would  the  mother  or  father  be  likely  to  give  a  preference  to  the  former  over  the  latter  mode  of  statement,  particularly 
when,  as  in  tens  of  thousands  of  cases  the  country  over,  the  child  comes  within  the  period  of  life  respecting  which  there  is  a  legal 
requirement  of  school  attendance. 

When  we  come,  however,  to  occupations  pursued  mainly  by  adults,  and,  indeed,  almost  exclusively  by  adult  males,  like  the  trades 
of  carpenter,  blacksmith,  mason,  or  printer,  or  the  professions  of  lawyer,  physician,  or  clergyman,  the  force  of  this  cause  is  no  longer  felt. 

Second.  Those  instances  where  the  numbers  appearing  in  the  tables  of  Occupations  exceed  those  in  the  tables  of  Manufactures  by 
more  than  the  probable  or  possible  difference  between  a  maximum  and  an  average  return.  Unlike  the  class  first  noted,  these  discrepancies 
affect  mainly  the  statistics  of  those  occupations  which  are  pursued  singly,  or  by  twos  and  threes,  out  of  large  mills  and  factories,  and 
even  in  a  considerable  degree  out  of  shops.  Discrepancies  of  this  character  in  no  degree  discredit  the  statistics  of  occupations.  They 
arise  from  the  fact  that  the  return  of  "productive  industry"  is  not,  as  indeed  it  is  not  expected  to  be,  a  complete  return  of  the  mechanical, 
production  of  the  country. 

The  census  attempts  the  enumeration  of  mechanical  industry  only  as  it  is  carried  on  in  shops,  and  thus  fails  to  embrace  that  lar"-e 
body  of  individual  labor  which  is  not  attached  to  distinct  ' '  establishments  of  productive  industry".  Moreover,  the  census  law  establishea. 
a  minimum  (namely,  the  value  of  $500  annually),  below  which  the  production  of  shops  shall  not  be  returned.  ' 

Thus  the  trades  of  blacksmith,  carpenter,  mason,  painter,  and,  in  a  somewhat  smaller  degree,  of  plumber  locksmith   and  harness- 
maker,  are  largely  pursued  by  persons  working  singly,  and  not  occupying,  for  the  purpose  of  their  respective  trades  what  would  be 
popularly  recognized  as  "  an  establishment  of  productive  industry",  perhaps  having  only  a  chest  of  tools  in  some  room  of  the  house 
and  perhaps  also  engaged  in  their  trades  for  only  one  season  of  the  year  and  producing  to  less  than  the  value  of  |500.     The  census  has 
never  obtained  a  full  report  of  the  production  of  these  trades  so  far  as  they  are  pursued  out  of  shops  and  factories 

Again,  in  making  such  comparisons  between  the  tables  of  Occupations  and  those  of  Manufactures,  great  c.ire  must  be  taken  to  ascertain 
whether  the  titles  taken  for  the  purpose  really  correspond.  In  some  cases,  where  the  apparent  correspondence  is  greatest  the  quantities 
are,  in  fact,  not  commensurable.  An  example  may  be  found  in  the  brick  and  tile  manufacture.  It  would  at  first  seem  that  the  ' '  hands 
employed"  should  answer  to  the  "  brick- and  tile-makers  "  in  the  tables  of  Occupations;  but,  on  the  contrary,  a  considerable  portion  of 
the  hands  employed  in  large  brick-yards,  not  infrequently  exceeding  indeed  the  number  of  craftsmen,  are  classed  and  known  as  common 
laborers,  and  are  so  returned  in  the  census. 

In  the  same  way  a  factory  producing  fine  furniture  may  report  100  hands  employed,  but  of  these  only  80  may  be  cabinet-makers  ia 
the  usual,  and  indeed  proper,  sense  of  that  term,  while  the  others  may  be  simply  unskilled  laborers,  or  painters  varnishers  and  locksmiths 
In  a  currier's  shop  not  all  the  hands  are  necessarily  curriers  in  the  craftsman's  sense  of  that  term.     All  textile  factories  employ  perso-ns 
who  are  not  '•  operatives"-yard  hands,  watchmen,  millwrights,  or  mechanics,  and  simple  laborers,  it  may  be   in  considerable  numbers 
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There  .-are,  in  addition,  certain  industries  respecting  wliicli  peculiar  difficulties  arise,  from  the  distinct  nature  of  the  several  avocations 
pursued  under  one  roof  in  the  same  establishment.  Thus,  it  might  he  supposed  that  the  manufacture  of  "agricultural  implements"  is 
sufficiently  distinct  to  secure  a  reaspnably  close  comparison  between  the  number  of  "  hands  employed"  and  the  number  of  "agricultural 
implement  makers"  borne  on  the  tables  of  Occupations.  But  this  is  not  so.  A  large  establishment  producing  agricultural  implements  :s 
really  divided  into  a  numljer  of  shops  or  factories,  -where  perfectly  distinct  trades  are  carried  on.  There  is  the  foundery,  -where  the  iron 
parts  of  the  machine  are  east,  and  the  men  -working  herein  -will  report  their  occupation  as  that  of  founderymen.  There  are  carpenter 
shops,  -where  the  -wooden  parts  are  made  and  shaped  by  carpenters,  -who  call  themselves  by  this  term,  and  no  other.  There  are  also 
maehine  shops,  paint  shops,  etc.,  -where  the  artisans  employed  kne-n'  themselves  as  machinists  or  mechanics,  or  as  painters  and  varnishers, 
and  not  as  makers  of  agricultural  implements.  As  a  result  of  the  peculiarities  of  this  branch  of  industry,  the  "  hands  employed"  in  the 
statistics  of  Manufactures  will  exceed  many  times  over  the  number  of  persons  reporting  themselves  as  "  agricultural  implement  makers" . 
An  examination  of  the  schedules  from  those  towns  where  this  industry  is  pursued  will  reveal  the  operation  of  this  cause. 

On  the  other  hand,  the  very  success"  with  which  specific  statements  of  occupation  are,  in  most  cases,  obtained  serves  to  deplete  some 
general  title  so  far  that  the  figures,  if  not  interpreted  in  view  of  the  specific  titles,  woald  be  simply  grotesque.  Tlius,  the  census  reports 
but  7,858  "  mechanics  ".  As  a  matter  of  fact,  there  are  many  hundreds  of  thousands  of  mechanics  in  the  United  States,  but  all  pave  the 
residue  mentioned  have  been  reported  in  connection  with  individual  mechanical  trades.  The  small  number  of  "mechanics",  therefore, 
instead  of  showing  a  failure  of  the  enumeration  in  this  respect,  shows  a  rather  striking  degree  of  success  in  securing  specific  descriptions 
of  the  avocations  of  the  people. 

There  is  also  to  be  noted  the  probable  transfer  of  a  considerable  number  of  "  laborers",  who  are  mainly  engaged  in  agriculture,  to 
the  class  performing  "personal  and  professional  services"  through  the  failure  of  the  schedules  to  in-'^jate  their  avocations  more  precisely. 
In  much  the  same  way,  doubtless,  no  small  number  of  ' '  messengers  ",  ' '  laborers,"  ' '  watchmen,"  and  ' '  clerks  ",  who  are  really  employed 
in  those  capacities  in  connection  with  manufacturing  establishments,  at  least  through  portions  of  the  year,  have  been  transferred  to  other 
classes  through  the  lack  of  more  precise  information  regarding  the  field  of  their  work. 

Incomplete  subdivision  of  employments. — In  addition  to  the  apparent  deficiencies  or  discrepancies  which  have  been  noted,  one 
general  remark  will  suffice  in  explanation  of  many  of  the  entries  in  the  tables  in  respect  to  the  accuracy  of  which  question  may  naturally 
arise. 

It  must  be  borne  in  mind  that  the  number  of  persons  who  are  reported  under  a  certain  specified  occupation  does  not  necessarily 
embrace  all  the  persons  who  perform  the  duties  usually  associated  with  that  title,  but  only  those  who  discharge  such  duties  to  the 
exclusion  of  other  gainful  occupations,  or,  at  least,  as  their  principal  or  sole  professed  means  of  support. 

The  organization  of  labor  and  the  subdivision  of  industry  vary,  in  respect  to  completeness  and  minuteneiss,  with  each  successive 
community.  As  communities  advance  in  industrial  character  functions  become  separated  and  distinct  occupations  become  recognized, 
and  this  country,  from  its  peculiar  conditions,  presents  almost  every  degree  between  the  two  extremes  of  industrial  development  in  this 
particular.  It  is  common  to  find  on  the  returns  from  the  present  territories,  and  even  some  of  the  present  states  of  the  Union,  such  entries 
as  these;  "  Carpenter  and  miner,"  "  Blacksmith  and  carpenter,"  "  Blacksmith  and  miner,"  and  in  many  of  the  communities  of  the  land 
it  is  difficult  to  draw  distinctions  much  finer  than  those  between  the  agricultural,  the  mining,  the  mechanical,  and  the  commercial  pursuit 
or  profession.  Indeed,  even  this  is  not  always  practicable,  since  it  is  a  matter  of  notoriety  that  in  many  of  the  states  of  the  Union,  and 
those  not  among  the  newest,  the  occupations  of  carpenter  and  farmer,  or  blacksmith  and  farmer,  or  farmer  and  fisherman,  are  frequently 
united  in  one  person.  In  larger  and  more  prosperous  communities  a  clear  separation  between  such  occupations  takes  place ;  yet  the 
-carpenter,  for  instance,  in  nine  out  of  ten  counties  in  the  United  States  performs  half  a  dozen  functions  which  in  cities  are  recognized  as 
belonging  to  distinct  trades,  such  as  carpenter,  cabinet  maker,  stair  builder,  sash  and  blind  maker,  etc. 

Anomalous  entries. — Other  seeming  discrepancies,  which  demand  at  least  an  allusion  here,  occur  where  persons  are  returned  as 
of  certain  special  occupations  in  states  where  it  is  notorious  that  the  industries  represented  are  not  carried  on ;  or,  again,  where  persons, 
not  more  than  one,  two,  or  five  in  nirmber,  are  returned  in  a  state  under  a  description  -which  implies  a  large  body  of  workmen,  as  for 
•example,  one  silk-mill  operative  in  Colorado  or  Nevada.  An  adequate  explanation  of  all  cases  of  this  general  nature  is  found  in  the 
consideration  that  the  census  takes  account  of  persons  where  they  are  actually  residing  and  assigns  them  to  their  habitual  occupatiouj 
whether  it  is  being  at  the  time  pursued  or  not. 

In  the  enumeration  of  hundreds  of  thousands  of  persons  out  of  health,  or  out  of  employment,  traveling,  or  visiting  friends  in  other 
■fitates,  it  is  inevitable  that  such  apparent  anomalies  should  arise. 
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With  these  remarks  we  introduce  the  tables  derived  from  the  population  or  family  schedule,  showing  the 
number  of  persons,  with  distinction  of  age,  sex,  and  nativity,  engaged  in  manufacturing,  mechanical,  and  mining 
industries,  in  each  state  and  territory :  * 

PERSONS  ENGAGED  IN  MANUFACTUEES  AND  MECHANICAL  AND  MINING  INDUSTRIES,  BY  STATES  AND  TERRITORIES, 

WITH  AGE,  SEX,  AND  NATIVITY:  1880. 


states  and  TerritO' 
lies. 


The  United  States 


Alabama.. 
Arizona  .. 
Arkansas . 
California. 
Colorado.. 


Connecticut 

Daliota 

Delaware 

Dist.  of  Columbia, 
riorida , 

Georgia 

Idaho 

lUinois 

Indiana 

Iowa 


Persons 
occupied. 


3,  837, 112 


3,205,124   631,988 


16 !  Kansas  — 

17  Kentucky , 

18  I  Louisiana,. 

10  I  Maine 

20,  Marj'land.. 


21  j  Massachusetts. 

22  Michigan 

23  I  Minnesota 

24  Mississippi 

25  Missouri 


26  I  Montana 

27  Nebraska 

28,  Nevada 

29  New  Hampshire . 

30  I  New  Jersey 


31 '  New  Mexico  . 
32  i  New  York . . . 


35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 


North  Carolina  . 

Ohio 

Oregon  


Pennsylvania . . 
Hhode  Island  . . 
South  Carolina. 

Tennessee 

Texas 


Utah 

Vermont 

Virginia 

Washington  . . . 
West  Virinnia . 


46  Wisconsin. 

47  Wyoming. . 


22,  996 

7,374 

11,  338 

118,  282 

47,408 

116,  091 

9,101 

14, 148 

15,  337 

8,436 

36, 167 

6,532 

205,  570 

110, 127 

69,  941 

36,  319 
61,481 
30,  681 
72,  662 
85,  337 

370,  265 

130,  913 

3D,  789 

13, 145 

109,  774 

8,022 

18,  253 

13,  231 

58,  037 

160,  561 

4,377 
629, 


33,  963 

242,  294 

17,  458 

"528,  277 

66, 160 

19,  698 

36,  082 

30,  346 

10,  212 

26,  214 

63,  059 

7,296 

26,  288 

86,  510 

1,689 

AGE  AND  SEX. 


All  ages. 


Male.     Female, 


19, 461 
7,272 

10,  632 
109,  690 

46,  439 

89, 192 
8,790 
12,  284 
12,  681 
7,803 

28,  954 

6,468 

177,  471 

98,  696 

61,  499 

33,  292 
53,  788 
26,  459 
65,  884 
70,  614 

272,  246 
118,  284 
35,  511 

11,  353 
98,  211 

7,946 
16,  529 

12,  878 
40,  675 

131,  647 

4,042 
492,  679 

28,  416 
210,  362 

16,  770 

451,  417 
46,  072 
15,  887 
32,442 
28,  238 


3,535 
102 
706 

8,592 
969 

26,  899 

311 

1,864 

2,656 

633 

7,213 

64 

28,  099 

11,  431 

8,442 

3,027 
7,693 
4  222 

16,  778 
14,  723 

98,  019 

12,  629 
4,278 
1,792 

11,563 

76 

1,726 

353 

17,  362 
28,  914 

335 

137, 190 

5,547 

31,  932 


70,  860 
20,  088 
3,811 
3,640 
2,108 


9,401 

811 

22,  586 

3,628 

54,  607 

8,452 

7,132 

164 

24,  840 

1,448 

75,  969 

iO,  541 

1,615 

74 

10  to  15. 


Male.    Female, 


86,  677 


773 
9 
138 
621 
140 

3,755 

7 

401 

121 

200 


11 

3,228 

1,850 

625 

272 
1,354 

478 
1,320 
1,921 

8,591 

1,765 

309 

188 

2,180 

6 

92 

8 

1,257 

5,113 

18 

13,  719 

1,231 

6,106 

95 

19,  326 

2,957 

425 

643 

263 

158 
442 
1,769 
38 
527 

1,328 
2 


46,  930 


2,978,845  577,167 


394 
3 


193 

8 


1 
173 
32 
60 

659 


1,557 
324 


ID 

415 

164 

1,045 

1,017 

7,272 

433 

07 

121 

094 

1 
13 

3 
1,353 
3,377 

34 

10,  899 

779 

1,-795 

4 

6,486 

2,576 

283 

196 

34 

32 
166 

577 


425 


16  to  59. 


Male.     Female, 


17,  226 

7,188 

9,993 

105,  363 

45,  781 

81, 186 
8,681 

11,  252 

12,  037 
7,169 

26,  364 

6,351 

168,  092 

92,  513 

58, 156 

31,  974 
49,  903 
24,  018 

51. 121 

65. 122 

250,  508 
112,  251 
34,  201 
10,  404 
92,  893 

7,830 

16,  047 

12,  714 

37,  222 

121, 180 

3,938 
457,  597 

24,  898 
193,  762 

16,  288 

413,  928 
41,278 
14, 184 
29,  885 
26,  927 

8,773 
20,  565 
49, 136 

6,955 
23,  120 

71,  275 
1,597 


3,067 
99 

639 
8,324 

956 

23,  589 

309 

1,657 

2,584 

567 

6,456 

64 

26,  299 

10,  926 

8,252 

2,963 

7, 162 

3,922 

15,  518 

13,  389 

89,  921 

11,  974 
4,149 
1,647 

10,  706 

75 

1,694 

344 

15,  808 

25,  252 

290 

124,  798 

4,563 

29,  620 

676 

69,  432 
17,  372 
3,415 
3,343 
2,041 

711 
3,361 
7,634 

159 
1,378 

9,978 
74 


60  and  over. 


Male.   Female, 


1,462 
75 

501 
3,706 

518 

4,252 
102 
631 
523 
434 

1,695 

106 

6,151 

4,333 

2,718 

1,046 
2,531 
1,963 
3,443 
3,  571 

13,147 

4,268 

1,001 

761 

3,138 

110 

390 

156 

2,196 

5,354 


21,  363 

2,287 

10,  494 


18, 163 
1,837 
1,278 
1,914 
1,046 

470 
1,579 
3,702 

139 
1,193 


7,901 


74 


28 

75 

5 

227 

1 

34 

40 

16 


243 
181 
110 

45 
116 
146 
215 
317 

826 

222 

32 

24 

163 


19 

6 

201 

285 

11 

1,493 

205 

517 


942 
140 
113 
101 
33 

68 

101 

241 

3 


138 


United 
States. 


Ireland, 


2,  611,  325 


21, 139 
4,328 

10,  092 
48,  084 
31,694 

78,  465 

6,417 

12,  327 

12,  950 

6,449 

34,  910 

2,397 

116, 492 

89,  974 

50, 180 

28,  560 
50,  245 
22,  826 
59,  723 
67,  743 

238,  255 
74,  058 
20,  867 

11,  914 
74,  703 

3,994 

12,  712 
4,912 

42,  200 
109,  696 

3,219 

385,  693 

33,  271 

172,  097 

8,245 


40,  278 

18,  819 
33,  546 
22,  460 

4,249 

19,  738 
61, 191 

3,796 
22,  861 

44,  879 
841 


284,175   368,110 


Ger- 
many. 


Great 
Britain, 


311 

553 

201 

9,069 

3,030 

15,  940 

470 

858 

728 

79 

401 

431 

12,  297 

2,419 

2,067 


2,103 
1,245 
2,016 


53,  358 

5,226 

1,359 

290 

5,882 

855 
555 

^1,  688 
3,282 

14,  532 

189 

70,  487 

97 

8,209 

622 

43,  246 

9,108 

260 

642 

961 

126 
1,532 
433 
302 
870 

2,454 
118 


418 

429 

439 

9,337 

2,334 

5,097 
693 
342 

1,068 
131 

365 

267 

36,  391 

11,  646 

8,169 

2,340 

6,665 

3,200 

206 

11,446 

6,144 


225,  730 


Scaadi- 
navia. 


British 
Amer- 
ica. 


296 

516 

212 

8,869 

5,309 

7,469 
726 
473 
339 
155 

273 

459 

15,454 

3,299 

3,807 

2,077 
1,391 
546 
2,401 
2,  189 

24,  049 


13,  669 

9,698 

5,460 

1,587 

363 

217 

19,  376 

4,209 

415 

646 

1,966 

963 

643 

2,429 

281 

1,736 

18,  334 

12,  087 

182 

154 

93, 118 

34,  024 

102 

156 

35,  673 

16,  649 

964 

967 

42,  600 

40,  635 

685 

7,060 

332 

153 

729 

666 

2,885 

1,066 

196 

3,513 

113 

904 

631 

506 

377 

575 

1,457 

884 

20,  535 

4,152 

107 

286 

44,  61,'; 


21 

71 

46 

1,561 

1,027 

770 
573 
19 
19 
42 

31 

148 

10,  475 

391 

2,237 

802 
26 
67 

159 
.50 

1,958 
3,346 
5,485 


191 
649 

172 
67 
507 

30 

3,448 

•11 

376 

656 

2,247 

282 

11 

80 

195 


25 

20 

262 

7 

,760 
41 


153,  935 


other 
coun- 
tries. 


38 

707 

211 

1,266 

78 

270 

5,199 

35,  563 

2,303 

1,711 

7,043 

1,307 

963 

'359 

34 

95 

41 

193 

60 

1,520 

38 

149 

195 

2,635 

5,012 

9,449 

653 

1,745 

1,496 

727 

237 

144 

7,826 

230 

43, 191 

19,  685 

3,394 

56 

1,300 

663 

547 

1,091 

10,  328 

896 

87 

15,  834 

is 

3,145 

486 

2,552 

8,238 

19 

76 

311 

540 

3,804 

57 

550 

76 

4,388 

70 

REMAEKS  ON  THE  STATISTICS  OF  JIANUFACTURES.  xxxi 

In  introducing  the  corresponding  table  for  the  fifty  principal  cities  of  the  country  a  caution  needs  to  be  given 
in  addition  to  those  which  prefaced  the  statistics  of  occupation  by  states. 

This  is  in  regard  to  the  discrepancies  caused  by  the  residence  of  persons  outside  the  cities  in  which  they  labor. 
A  similar  cause  operates,  but  in  only  an  inconsiderable  degree,  as  between  states  and  territories.  Thus,  many 
workmen  employed  in  New  York  state  live  across  the  Hudson,  in  New  Jersey.  Many  workmen  employed  in 
Pennsylvania  live  across  the  Delaware,  also  in  New  Jersey;  but,  speaking  generally,  this  cause  does  not  operate  to 
an  extent  which  requires  noticfc  to  be  taken  of  it  when  writing  of  the  statistics  of  occupations  by  states  and  territories. 
When  we  come  to  the  comparative  tables  for  cities,  however,  the  case  is  different ;  this  cause  becomes  one  capable 
of  producing  great  disturbance. 

Take  New  York  city  for  example.  In  addition  to  the  thousands  of  persons  who  live  in  New  Jersey,  and  cross 
the  Hudson  every  day  to  pursue  their  avocations,  and  are  thus  lost  to  the  tables  of  occupations  for  New  York  state, 
there  is  a  vastly  greater  number  who  live  in  Brooklyn  or  elsewhere  on  Long  Island,  or  who  live  above  the  Harlem 
river,  coming  in  every  morning  by  railway  or  ferry-boat,  and  thus  ase  lost  to  the  tables  of  occupations  for  New  York 
city.  This  cause  explains  the  fact  that,  while  the  manufacturing  returns  of  New  York  city  show  227,352  as  the 
average  number  of  persons  employed — a  number  which  would  indicate  an  aggregate  manufacturing  population,  10 
years  of  age  and  upward,  of  250,000,  260,000,  or  270,000,  allowance  being  made  on  the  various  accounts  heretofore 
mentioned — we  find  in  fact  but  213,003  persons  resident  in  that  city  reporting  themselves  upon  the  population  or 
family  schedule  as  engaged  in  manufacturing  or  mechanical  industries.  On  the  other  hand,  although  the 
manufacturing  returns  of  Brooklyn  show  only  47,587,  on  the  average,  employed  in  establishments  situated  in  that 
city,  the  returns  of  i)opulation  give  92,669  persons  residing  there  who  announce  themselves  as  engaged  in 
manufacturing  and  mechanical  industry.  The  ample  explanation  is  that  vast  numbers  of  New  York  workmen  live 
in  Brooklyn.     Put  the  two  cities  together,  and  a  great  part  of  the  discrepancy  disappears.     Thus : 

New  York  manufacturing  returns , 227,  352 

Brooklyn  manufacturing  returns 47,  587 

The  two  cities 274,939 

New  York  occupation  tables 213, 003 

Brooklyn  occupation  tal)les 92, 669 

Tke  two  cities • 305,672 


This,  however,  still  leaves  out  of  account  the  large  numbers  of  New  York  workingmen  who,  as  stated,  go  out 
into  the  country  above  the  city  or  cross  the  river  into  New  Jersey.  Let  us  see  if  we  can  find  any  traces  of  these. 
Take  the  statistics  for  Jersey  City : 

Persons  engaged  in  manufacturing  and  mechanical  industry,  by  population  returns 17, 412 

Persons,  on  the  average,  employed,  as  shown  by  the  manufacturing  returns 11,138 

Difference 6,274 


Here  we  have  a  large  excess,  accounted  for  by  the  fact  that  great  numbers  of  persons  who  live  i^  that 
"dormitory  city",  and  who  are  iu  accordance  with  the  census  law  returned  there  as  a  part  of  the  resident  population, 
work  in  New  York  city  and  are  counted  there  as  a  part  of  the  laboring  population. 

The  effect  of  the  same  cause  is  seen  in  the  case  of  another  ''  dormitory  city",  viz,  Camden,  New  Jersey,  on  the 
other  side  of  the  state.    This  city  shows — 

Persons  engaged  iu  manufacturing  and  mechanical  industry,  by  population  returns 7,  000 

Persons,  on  the  average,  employed,  as  shown  by  manufacturing  returns 4, 370 

An  excess  of - 2, 630 

or  about  CO  per  cent.,  accounted  for  by  the  fact  that  many  workmen  cross  the  Delaware  every  morning  to- work  in 
Philadelphia  and  return  at  night  to  sleep  in  another  city  and  another  state. 

An  even  more  striking  instance  of  the  complemental  character  of  two  neighboring  cities  is  afforded  by 
Pittsburgh  and  Allegheny  city.  In  the  former  case,  the  numbers  taken  from  the  statistics  of  Manufactures  show 
an  excess  of  74.17  per  cent.;  in  the  latter  case,  the  figures  taken  from  the  statistics  of  Occupations  show  an  excess 
of  78.69  per  cent.  The  explanation  is  found  in  the  fact  that  while  Pittsburgh  and  Allegheny  city  are  two  distinct 
cities  in  law,  they  are  in  fact  not  only  adjacent,  but  indistinguishable  to  the  eye  of  the  visitor. 

Baltimore  also  shows  a  great  discrepancy  between  the  two  sets  of  tables.    Thus  we  have — 

Persons  engaged  in  manufacturing  and  mechanical  industry,  as  by  population  returns 49, 949 

Persons,  on  average,  employed,  as  by  manufacturing  returns 56,338 

Deficiency 6,369 

"31 
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instead  of  an  excess,  as  was  to  have  been  expected.  Why  is  this?  Here  is  no  "  dormitory  city"  to  account  for  the 
loss,  and  a  stranger  might  study  the  map  of  Baltimore  and  vicinity  for  some  time  without  discovering  the  cause. 
Upon  closer  examination,  however,  he  would  see  that  a  large  body  of  population,  numbering  tens  of  thousands 
belonging  to  what  is  popularly  known  as  the  city  of  Baltimore,  has  flowed  across  the  boundary-line  of  the  city  and 
has  formed  a  not  inconsiderable  suburban  city,  which  is  as  yet  even  without  a  name,  not  to  say  a  charter,  ihose 
who  are  familiar  with  Baltimore  by  personal  visitation  know  that  this  extensive  and  Glosely-settled  section  is  not 
even  to  be  distiuguished  by  the  eye  from  the  city  proper.  Upon  the  population  schedule  the  residents  of  this  section 
are  returned  as  belouging  to  Baltimore  county,  yet  the  greater  part  of  them  are  employed  in  the  factories  shops, 
stores,  and  warehouses  of  Baltimore  city.  Boston,  oa  account  of  its  large  number  of  suburban  towns  and  cities 
(many  of  which,  however,  have  an  industrial  raison  d'Stre  of  their  own),  is  another  city  which  exhibits  a  similar 
apparent  deficiency  in  the  returns  of  the  manufacturing  classes  on  the  population  schedules. 

With  these  remarks  we  introduce  a  table  which  shows  for  each  of  the  fifty  principal  cities  of  the  United  States 
the  total  number  of  the  manufacturing,  mechanical,  and  mining  classes  resident  in  that  city,  in  comparison  with 
the  total  average  number  of  persons  reported  on  the  manufacturing  schedule  as  employed  in  establishments  of 
productive  industry  situated  therein : 


City. 


Albsny.K.T 

Allegheny,  Pa 

Atlanta,  Ga 

Baltimore,  Md 

Boston,  Mass 

Brooklyn,  N.T  ... 

Bafialo,  X.  T 

■Cambridge,  Mass  - 

'Camden,  N.  J 

Charleston,  S. C... 

X^hicago,  111 

'Cincinnati,  Ohio  - . 
Cleveland,  Ohio .  - . 
•Colnmbus,  Ohio. . . 

Dayton,  Ohio 

Denver,  Colo 

Detroit,  Mich 

IFaJl  River,  Mass  . 
Hartford,  Conn  ... 
Indianapolis,  Ind  . 
Jersey  City,  N.  J  . 
Kansas  City,  Mo  . . 
Lawrence,  Mass  . . 
Louisville,  Ky  — 
Lowell,  Mass 


From 

occupation 

tables. 


13,  558 
11,  563 

4,198 

49,  949 

53,900 

92,689 

23,  289 

9,073 

7,000 

6,134 

76,  912 

47, 286 

26,230 

7,241 

6,954 

6,422 

16,  745 

16,  753 

7,608 

10,268 

1^,412 

7,393 

14,  840 
16,  509 
21,  819 


From 
mannfactur- 
ing  tables. 


Excess     I     Excess 

per  cent,  of  per  cent,  of 

former.  latter. 


11, 

6, 

3, 

56, 

59, 

47, 

18, 

7, 

4, 

2, 

79, 

64, 

21, 

5, 

6, 

2, 

16, 

17, 

6, 

10, 

11, 
2 

115, 

17, 
20, 


785 
471 
680 
338 
213 
687 
021 
543 
370 
146 
414 
517 
724 
490 
025 
944 
110 
085 
308 
000 
138 
548 
719 
448 
039 


15.04 

*78.69 

14.08 


t94.74 
29.23 
20.28 

teo.  18 
{139.24 


20.74 

31.89 

15.42 

♦118.14 

3.94 


12.79 
9.86 


City. 


3.26 
15.29 


19.17 

2.68 

t56.  33 

{190.15 


1.98 


12.66 
5.11 


Lynn,  Mass 

Milwaukee,  Wis  . .  - 
MinneapoUa,  Minn. 
Nashville,  Tenn  . . . 

Newark,  K.J 

Kew  Haven,  Conn. . 
New  Orleans,  La . . . 
New  York,  N.T... 

Paterson,  N.  J 

Philadelphia,  Pa... 

Pittsburgh,  Pa 

Providence,  R. I ... 

Reading,  Pa 

Richmond,  Va 

Rochester,  N.  T  . . . 
Saint  Louis,  Mo  -  - . 
Saint  Paul,  Minn . . . 
San  Francisco,  Cal . 

Scranton,  Pa 

Syracuse,  N.  Y 

Toledo,  Ohie 

Troy,  N.Y 

Washington,  D.  C . . 
Wilmington,  Del. . . 
Worcester,  Mass  .. 


From 

occupation 

tables. 


11,694 

18, 265 

8,921 

4,617 

29,  983 

U,629 

19, 108 

213,  003 

15,  919 

171,  526 

21,  204 

23,774 

7,850 

8,448 

17,  910 

52,865 

5,778 

37,  475 

8,177 

9,430 

6,211 

11,  955 

13,  272 

8,566 

13,  315 


From 
manufactur- 
ing tables. 


12, 
20, 

5, 

4, 
30, 
15, 

9, 

227, 

19, 

185, 

36, 

22, 

6, 

14, 
41, 

6, 
28, 

3, 
10, 

6, 
22, 

7, 

7, 
16, 


420 
886 
344 
791 
046 
156 
504 
362 
799 
527 
930 
891 
695 
047 
607 
825 
230 
442 
649 
966 
738 
434 
146 
852 
559 


Excess 

per  cent  of 

former. 


Excess 

per  cent  of 

latter. 


6.21 

14.35 

{66.93 

3.77 

.21 

30.33 

{101.05 

6.74 

24.37 

' 

8.16 

*74. 17 

3  86 

17.25 

66.28 

22.61 

26.40 

10.48 

31.76 

§  130.  40 

16.29 

8.48 

87.65 

{85.73 

9.09 

24.38 


*  Not-e  the  relation  of  Pittsburgh  and  Allegheny  city,  adverted  to  in  the  text 

1  Note  the  explanation  given  in  the  t«xt  of  the  relations  of  Brooklyu  and  Jersey  City  to  New  York,  and  of  Camden  to  Philadelphia,  as  "dormitory"  cities. 

{  The  large  excess  of  the  numbers  reported  in  the  Occupation  tables  over  the  numbers  appearing  in  the  tables  of  Manufactures  is  mainly  due  in  these  cases  to 
the  preponderance  of  mechanical  trades,  like  those  of  carpenter,  blacksmith,  mason,  plumber,  painter,  etc.,  which,  as  already  explained,  are  onlv  very  partially 
letumed  on  the  schedules  of  productive  industry,  or,  like  those  of  tailor,  dressmaker,  or  retail  butcher,  whose  productions  are  expressly  excluded  from  the  tables  of 
Manufactures.  Thus,  in  Kansas  City,  of  the  7,393  "persons  engaged  in  manufacturing,  mechanical,  and  mining  industries",  as  by  the  tables  of  Occupations,  1,301 
are^carpenters  and  joiners,  405  painters  and  varnishers,  855  brick  and  stone  masons,  891  tailors,  dressmakers,  and  milliners,  etc.  On  the  other  hand  in  Camden,  which 
has  7,000  "persons  engaged  in  manufacturing,  mechanical,  and  mining  industries",  but  whose  population  is  largely  a  "dormitory"  one,  laboring  in  Philadelphia,  we 
have  but  477  carpenters  and  joiners,  243  painters  and  varnishers,  167  brick  and  stone  masons,  and  747  tailors,  dressmakers,  and  miUinera. 

i  The  large  excess  of  the  numbers  reported  in  the  Occupation  tables  over  the  numbers  appearing  in  the  tables  of  Manufactures  is  due  in  this  case  to  chiefly 
the  mining  population  of  Scranton  (3,657),  which  is  not  represented  at  all  in  the  second  set  of  tables. 
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We  now  introduce  a  table  whicli  shows  the  distribution  of  the  total  number  of  persons  resident  in  each  of  the 
fifty  principal  cities  who  report  theuiselves  as  engaged  in  manufacturing,  mechanical,  or  mining  industries,  among 
several  classes,  according  to  age,  sex,  and  nativity. 

PERSONS  ENGAGED  IN  MANUFACTUEING,  MECHANICAL,  AND  MINING   INDUSTEIES,  WITH  AGE,  SEX,  AND  NATIVITY. 


Cities. 


T®tal . 


Albany,  N.  Y  . . 
Allegheny,  Pa  . 
AUanta,  Ga  .-. 
Baltimore,  ild  . 
E»3ton,  Mass  . . 


Brooklyn,  N.Y... 

Buffalo,  N.Y 

Cambridge,  Mass  . 

Camden,  N.J 

Chaileston,  S.  C... 

Chicago,  111 

Cincinnati,  Ohio  .. 
Cleveland,  Ohio. . - 
Columbus,  Ohio- . . 
Dayton,  Ohio 


Denver,  Colo 

Detroit,  Mich 

Fall  Kiver,  Mass.. 
Hartford,  Conn  ... 
Indianapolis,  nid . 

Jersey  City,  N".  J  . 
Kansas  City,  Mo.. 
Lawrence,  Mass  . . 
Lonisville,  Ky  . . . . 
Lowell,  Mass 


Lynn,  Mass 

Milwaukee,  Wis  . . . 
Minneapolis,  Minn. 
Nashville,  Tenn  . .  . 
Nowaik,  N.  J 


New  Haven,  Conn 11,629 


New  Orleans,  La 

New  York,  N.  Y.... 

Paterson,  N.  J 

Philadelphia,  Pa 


Persons 
occupied. 


1,  321,  010 


Pittsburgh,  Pa 

Providence,  K.  1 

Reading,  Pa 

Richmond,  Va 

Rochester,  N.  Y 

Saint  Louis,  Mo 

Saint  Paul,  Minn 

San  Francisco,  Cal 

Scranton,  Pa 

Syracuse,  N.  Y 


Toledo,  Ohio 

Tr.i.y,N.Y 

Washington,  D.  C- 
Wilmington,  Del . . 
Worcester,  Mass.. 


13,  558 
11,563 

4,198 
49,  949 
53,  900 

92,  669 
23,  289 
9,073 
7,000 
5,131 

76,  912 

47,  286 

26,  230 

7,241 

6,954 

6,  422 
16,  745 

16,  753 
7,508 

10,  268 

17,  412 
7,393 

14,  840 
16,  599 
21,819 

11,  694 

18,  265 
8,921 
4,617 

29,  983 


AGE   AND   SEX. 


XATIVITY. 


All  ages. 


1,033,634    287,956 


Female. 


19, 108 
213,  003 

15,  919 
171,  526 

21,  204 

23,  774 

7,850 

8,448 

17,  910 

52,  865 
5,778 

37,  475 
8,177 
9,430 

6,211 
11,  955 
13,  272 

8,560 
13,  315 


11, 119 
9,938 
3,193 

39,  679 

40,  694 

72,  984 
19,  875 
7,349 
5,710 
3,905 

62,  013 
37,  572 

22,  642 
6,192 
6,049 

5,954 

13,  905 
9,850 
5,748 
8,795 

14,  580 
6,617 
8,  220 

14,  161 

11,  501 

8,570 

15,  249 
7,823 
3,782 

23,  870 

9,162 
15,  788 

157,  419 
11,310 

128,  709 

19,  453 
17,  563 
6,433 
6,993 

12,  998 


5,217 
8,  538 

10,  909 
7,411 

10,  901 


2,439 

1,625 

1,005 

10,  370 

13,  206 

19,  685 
3,414 
1,  724 
1,290 
1,  229 

14,  899 
9,714 
3,588 
1,049 

905 

468 
2,840 
6,903 
1,760 
1,473 

2,832 

776 

6,614 

2,438 

10,  318 

3,124 
3,010 
1,098 
835 
6,113 

2,407 
3,320 

55,584 
4,609 

42,  817 

1,751 
6,211 
1,417 
1,455 
4,912 


45,776  I     7,089 


4,838 

940 

32,  253 

5,  222 

7,374 

803 

7,164 

2,266 

994 
3,417 
2,303 
1, 155  J 
2,414 


Male. 


234 
311 
99 
943 
350 

2,349 

.584 

147 

145 

54 

1,562 

1,793 

573 

163 

203 

28 

353 

1,023 

127 

204 

410 
103 
642 
379 
690 

180 
458 
117 
102 
949 

200 

324 

4,675 

1,030 

5,605 

784 
756 
402 
104 
488 

1,454 

50 

393 

965 

283 

111 
287 
111 
262 
182 


Female 


87 
144 

73 
532 
272 

1,566 

234 

56 

73 

20 

1,336 

1,143 

292 

17 

71 


252 
911 
115 
42 


009 
95 

705 

79 
255 
45 
47 
683 


Male. 


Female. 


9,330 

8,604 

6,841 

5,380 

3,613 

59,  394 
34,  638 
21,494 
5,808 
5,612 

5,849 
13,  090 
8,559 
5,372 
8,326 


6,  422 
7,406 

13,  354 
10,  504 

8,005 

14,  208 
7,543 
3,  522 

21,  866 


192  ;     8.  580 

108  I  14,433 

4,  6,'i9  |l48,  322 

1,173  9,937 

4, 107  117,  504 


76 
706 
174 

43 
504 

622 
28 

155 
86 

255 


240 

22 

120 

111 


18,  2U1 

16, 128 

5,738 

6,624 

11,915 

43,  218 
4,706 

31,  120 
6,209 
6,504 

4,979 
7,960 

10,  354 
6,842 

10,  335 


1,166 

13,  522 
8,492 
3,282 
1,022 
826 

457 
2,574 
5,976 
1,633 
1,423 

2,  643 

746 

5,975 

2,  317 
9,534 

3,035 
2,746 
1,050 
778 
5,381 

2,254 
3,093 

50,  468 
3,415 

38, 193 

1,659 
5,461 
1,226 
1,387 
4,362 

6,393 
908 

5,  02S 
712 

1,998 

926 

3,  148 
2,308 
1,020 
2,295 


60  and  over. 


Male. 


10,370  2,330 

9,354  1,404 

2,902  j  025 

36,  866  I  9,  601  j 

38,752  i  12,805 


18,  032 
3,153 
1,648 
1,203 


515 

273 

102 

1,770 

1,586 

1,  305 
687 
361 
186 
238 

1,057 

1,241 

575 

221 

234 

77 
462 
268 
249 
265 

428 
87 
278 
428 
407 

385 
493 
163 


Female. 


United,     .      -,       Gli-       Gieat  'Scandi.  ^.""*!   «"«"■ 
Ireland.  Britain,    navia.  i  -^."'"-      «™°- 

■'     I  •  ic.n,  TTiRM 


SUtes. 


158 

1,035 

382 

1,031 

4,422 

343 

6,600 

468 

679 

293 

265 

595 

1,104 

82 
740 
200 
377 

127 
291 
444 
317 
384 


2,561  '770,633  143,033  213,490,80,074   13,8.57   37,173   63,344 


17 

7 
237 
129 

87 
27 
20 
14 
43 

41 
79 
14 
10 


30 
26 
79 

10 
15 
3 

10 
49 

21 
119 

457 
21 
517 

16 

44 
17 


8,  676 


978 
071 

080  j 

586  ' 

927 
VX, 
004  j 
646  ! 


1,963 

739 

55 

1,  736 

8,858 

12,  370 

1,148 

1,428 

171 

175 

6,450 

31,  228 

29,519 

11,677  2,081 
5, 262  314 
6, 088     183 


1.691 

2,  228 

76 

9,524 

2,075 

17,264 

6,083 

268 

366 

190 

18,  785 
2,  249   12,  600 


4,056 
7,298 
5,740 

5,  124 
7,068 

9,380 

6,  4,52 
6,  555 

11,621 
11,  180 


391 

827 
2,805 
1,118 

485 

2,747 
509 

3,  4bl 
856 

4,471 


9,482  ,  1,010 

501 

347 

162 

2,938 


7 

895 

4 

982 

4 

067 

18 

113 

8 

014 

13 

277 

99 

287 

9 

231 

119,  068 

12 

769 

15 

934 

7 

003 

7 

788 

11 

222 

29,414 

2 

836 

14 

675 

3, 

944 

6, 

273 

3, 

587 

7, 

595 

11, 

145 

7,263 

8,577 

2,492 

3,711 

102 

155 

1,041 

4,  007  j 

390 

4,712 

1,491 

668 

339 

2,276 

646 

596 

2,304 


6,504 
1,101 
1,378 

629 

4,223 

116 

499 

1,436 

2,939 
601 
574 

3,247 
47 

17 

7,628 
7bi 
173 

6,097 


857 
2,664 


Ii4l 

504 

42 

640 

3,  208 

6,741 

1,  346 

593 

379 

44 

4,782 

1,089 

2,768 

354 

140 

618 
1,369 

4,  399 
487 
356 

1,517 

3.53 

2,515 

■xn 

1,  609 

243 
608 
334 
106 
1,813 


1,781 

1,  064 
32,  263 

1,791  '         907   2,641 
18,663  ;  18,340   11,697 


48,908   9,918 


3, 

39; 


92  ■  1,  931 

i 


664 

262 

3,012 

14,  039 

1,138 

4,403 

768 

1,501 

1,424 

479 

950 

272 

115 

2,698 
120 
128 
932 

1,974 

2,393 

1,810 

404 

226 
837 
301 
334 
620 


59 

45 

8 

37 

519 

1,002 
50 
90 

2 


6,467 
32 


148 
32 
30 
37 
22 

73 
141 
10 
10 
51 

17 

281 

1,343 

19 

34 


1,026 

38 

240 

27 

79 

3 

5 


203 

445 

629 

12 

3 

16 
53 
18 
16 
377 


10 

123 

5,  338 

1,075 

1,087 

1,304 

27 

3 


2,  953  6,  247 

316  1, 421 

998  2,  109 

50  146 

39  I  126 


288 
2,085 
3,695 

158 
72 

177 
197 

1,639 
106 

4,201 

887 

184 

919 

13 

95 


199  :     184 
79    1,  017 
19,  907 
1,232 
3,101 


1,704 

79 

617 


*3  M  M 


123 

668 

6 

18 

1,039 

544 
370 
886 
33 
346 

304 

573 

37 

19 

1,236 
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WOMBS'  AXD  CHILDEE]SI"  IN  MANUPACTUEING  INDUSTEY. 

We  have  .already  indicated  the  cause  which  makes  the  returns  on  the  population  or  family  schedule  relating 
to  the  occupations  of  women  and  young  children,  especially  those  employed  in  factory  labor,  inadequate  to  the  facts. 

If  we  may  assume  this  cause  to  have  been  of  constant  force  from  1870  to  1880,  comparison  of  the  returns  at  the 
two  several  dates  will  show  that  the  proportion  of  women  and  of  young  children  engaged  in  manufacturing  and 
mechanical  industries  has  increased  during  the  decade.  The  same  tendency  is  shown,  and  that  without  any  occasion 
for  qualification  as  t©  the  authority  of  the  statement  involved,  by  a  comparison  directly  between  the  manufacturing 
statistics  of  1880  aud  those  of  1870. 


1870. 

■  cKd          '    Percent. 

1,  615,  698 
323,  770 

114,  628 

2,  019,  035     j           24.  97 
531,  630               04.  20 
181,  921               58.  71 

The  tendency  to  the  introduction  of  women  and  young  children  into  mechanical  labor  varies,  of  course,  very 
widely  as  between  different  branches  of  productive  industry.  The  following  tables  show  the  strong  contrast 
between  different  industries  in  this  respect: 

CERTAIN  INDUSTRIES  EMPLOYING  A  LARGE  PROPORTION  OF  WOMEN  AND  YOUNG  CHILDREN. 


Industry. 


Total 
persons  em- 
ployed. 


Book-binding  and  blank-book  mating. 

Carpet  wearing 

Men's  clotbing 

Women's  clotbing 

Cotton  goods 

Men's  furnisbing  goods , 

Hosiery  and  knit  goods 

Millinery  and  lace  goods 

Sbirts 

Silk  and  silk  goods 

straw  goods 

Tobacco,  cbewiug,  smoking,  and  snuff 

Umbrellas  and  canes 

Woolen  goods 

Worsted  goods 


10, 612 
20,  371 

100,  813 
25, 192 

185,  472 
11,  174 
28,  885 
6,655 
25,  687 

31,  337 
10,  948 

32,  756 
3,608 

86,  504 
18,  803 


Per  cent,  of 
male.s  over 


Percent,  of 
females 


16  years.       over  15  years. 


48.31 
49.60 
48.04 
10.30 
34.57 
11.40 
26.02 
14.81 
11.20 
20,92 
29.94 
45.44 
41.69 
54.31 
34.22 


45.53 
42.07 
50.37 
88.33 
49.14 
85.60 
61.  SO 
80.06 
86.37 
52.32 
68.52 
32.90 
51.52 
33.95 
50.38 


Per  cent,  of 

children 
and  youth. 


6.16 
8.33 
1.59 
1.37 

16.29 
3.00 

12.68 
5.13 
2.43 

17.76 
1.54 

21.66 
6.70 

11.74 

15.40 


*  Oddly  enough,  -ivomen  are  not  employed  in  anything  like  an  equal  proportion  in  the  manufacture  of  cig.ars.    The  respective  numbers  are:  Males  abOTe  18 
yeaia,  40,099;  females  above  15  years,  9, 108;  children,  4,090. 


CERTAIN  INDUSTRIES  EMPLOYING  A  SMALL  PROPORTION  OF  WOMEN  AND  CHILDREN. 


Industry. 


Agricultural  implements 

Bread  and  other  bakei  y  jiroducts 

Brick  and  tile 

Carriagtvs  and  wagons 

Drugs  and  chemicals 

Dyeing  and  hnisbing  textiles 

Flour-  .and  grist-mills 

Furniture 

Glass  

Jewelry 

Distilled  liquors 

Malt  liquors 

Musical  instrument.s  

Printing  and  publishing 

Sewing-machines  and  attachments 

Tinware,  copperware,  and  sheetriron  ware 


Total         i  Per  cent,  of 
persons  em-      males  over 
ployed.  16  yeais. 


30,  580 
22,  488 
66,  355 
45,  304 

9,  545 
16,  608 
58,  407 
48,  729 
24,  177 
12,  607 

6,502 
26,  220 
11,  350 
58,  478 

9,  553 
26,  248 


00.80 
84.15 
88.97 
00.11 
85.32 
70.58 
90.71 
02.73 
73.53 
79.15 
00.  23 
99.16 
96.20 
78.46 
90.36 
91.07 
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Per  cent,  of 

females 
over  15  years. 


0.18 

_  9.83 

0.40 

0.60 

11.  92 

I'l.  21 

0.07 

1.88 

3.07 

15.74 

0.15 

0.11 

1.54 

11.56 

■2.60 


Per  cent,  of 

children 
.and  youth. 


3.02 
6.02 

10.63 
3.29 
2.76 

11.21 
0.22 
5.39 

23.40 
5.11 
0.63 
0.73 
2.20 
9.98 
7.04 
6.68 
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This  widely  diii'erent  tendency  of  the  various  manufacturing  industries  as  to  calling  into  service  women  and 
young  children  naturally  results  in  producing  very  different  proportions  in  the  same  respects  between  the  several 
states  and  the  several  cities,  according  as  those  industries  which  employ  many  women  and  children  or  those  which 
employ  few  prevail. 

The  following  table  shows,  for  each  state  which  produces  to  the  value  of  $20,000,000,  the  proportions  in 
which  the  several  classes  contribute  to  the  aggregate  body  of  persons  employed  in  manufactures: 


state. 


Califoi-iiia 

Connecticut  — 

Delaware 

Georgia 

nUnoia 

Indiana 

Iowa  

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts . 

Michigan 

Minnesota 


Total 
persons  em- 
ployed.* 


43,  ODD 
112,  915 
12,  638 
24,  875 
144,  727 
69,  608 
28,  372 
12,  062 
37,  391 
12, 167 
62,  954 
74,  945 
352,  255 
77,  591 
21,247 


Per  cent,  of 

males  over 

10  years. 


87.68 
66.97 
81.11 
76.13 
83.30 
89.30 
89.40 
92.35 
82.77 
83.60 
66.91 
62.31 
64.96 
88.21 
89.13 


Per  cent,  of 

females 
over  16  years. 


25.55 

11.28 

14.55 

10.63 

5.20 

5.04 

3.25 

9.44 

10.97 

26.02 

28.95 

30.09 

6.17 

7.70 


Per  cent,  of 

children 
and  youth. 


3.34 
7.48 
7.61 
9.32 
6.17 
6.60 
5.50 
4.40 
7.79 
6.43 
7.07 
8.74 
4.96 
5.62 
3.17 


State. 


Missouri 

New  Hampshire 
New  Jersey  . . . . 

New  York 

North  Carolina. . 

Ohio   

Pennsylvania .  - . 
Khode  Island  . . . 

Tennessee 

Texas 

Vermont 

Virginia 

West  Virginia . , 
Wisconsin 


Total 
persona  em- 
ployed.* 


63,  995 

48,  831 

128,  038 

531,  533 

18,109 

183,  609 

387,  072 

62,  878 

22,  445 

12,  159 

17,  640 

40,  184 

14,  311 

57, 109 


Per  cent,  of 

males  over 

16  years. 


84.69 
60.13 
68.86 
68.58 
70.78 
82.90 
73.46 
68.94 
87.21 
96.77 
82.31 
71.62 
90.14 
84.50 


Per  cent,  of  j  Per  cent,  of 

females      I      children 
over  15 years.  I    and  youth. 


8.66 
33.14 
21.50 
25.  86 
16.23 
10.11 
18.87 
29.00 

5.33 

0.96 
12.95 
15.29 

2.42 
10.93 


6. 

75 

6 

74 

9 

64 

6 

66 

12 

99 

6 

99 

7 

67 

12 

00 

7.46 

3 

27 

4 

74 

13 

09 

7.44 

4 

57 

*  As  by  the  tables  of  Manufactures. 

The  tendency  to  variation  in  the  respects  nnder  consideration  is  shown  even  more  strikingly  in  the  case  of 
single  cities.  Thus,  in  giving  the  statistics  of  Pennsylvania  as  a  whole,  we  merge  Pittsburgh,  a  city  which  has  a 
very  low  proportion  of  women  and  children  employed  in  manufactures,  with  Philadelphia,  a  city  which  has  a  high 
proportion. 

We  therefore  give  in  the  table  following  the  proportions  in  which  the  several  classes,  according  to  age  and  sex, 
contribute  to  the  aggregate  number  of  persons  employed  in  manufactures  in  the  lifty  principal  cities. 


No. 


rifty  cities. 


New  York,  N.  Y  . . 
Philadelphia,  Pa . . 

Chicago,  Ul 

Brooklyn, N.Y  ... 

Boston,  Mass 

Saint  Louis,  Mo... 
Cincinnati,  Ohio.. 
Baltimore,  Md  .  -  -  - 
San  Francisco,  Cal 
Pittsburgh,  Pa  ... 

Newark,  N.  J 

Jersey  City,  N.  J  . 

Cleveland,  Ohio 

Milwaukee,  Wis  . . 

Buifalo,  N.  Y 

Providence,  R.  I .  . 

Louisville,  Ky 

Lowell,  Mass 

Detroit,  Mich 

Minneapolis,  Minn 
Indianapolis,  Ind . 
Worcester,  Mass . , 

Lynn,  Mass 

Cambridge,  Mass  . 
Paterson,  N.  J 


Total 
persons  em- 
ployed.* 


227,  352 
185,  527 
79,  414 
47,  587 
69,  213 
41,  825 
54,  517 
66,  338 
28,  442 
36,  930 
30,  046 

11,  138 

21,  724 
20,  880 

18,  021 

22.  891 
17,  448 
20,  039 
16,  110 

6,344 
10,  000 
16,  559 

12,  420 
7,543 

19,  799 


Per  cent, 
of  males 

over 
10  years. 


64.30 
60.  95 
78.62 
77.97 
67.23 
81.24 
71.  S2 
60.60 
83.19 
86.68 
73.72 
71.49 
82.94 
70.68 
83.42 
70.11 
77.26 
46.00 
77.45 
87.99 
86.71 
82.04 
71.61 
82.20 
51.87 


Per  cent, 
of  females 

over 
15  years. 


31.58 
30.62 
15.34 
14.75 
30.65 
11.38 
19.23 
32.19 
12.62 

4.55 
17.46 
21.78 
10.52 
18.78 

9.90 
22.39 
10.21 
47.42 
15.08 

8.66 

8.30 
14.98 
28.09 
15.54 
33.21 


Per  cent, 
of  children 
and  youth. 


4.12 
8.43 
6.04 
7.28 
2.12 
7.38 
9.25 
7.31 
4.19 
8.77 
8.82 
6.73 
0.64 
4.54 
6.62 
7.50 
6.  53 
6.58 
7.47 
3.46 
4.99 
2.38 
0.30 
2.20 
14.92 


li'ifty  cities. 


Total 

persons  em. 

ployed.* 


26 

27 

28 

29 

30 

31  i 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

46 

46 

47 

48 

49 

50 


Troy,  N.Y 

Eochester,  N.  Y 

Lawrence,  Mass 

New  Haven.  Conn  .  - . 

Albany,  N.  Y 

Hichraond,  Va 

Fall  River,  Mass 

New  Oileans,  La 

Syracuse,  N.  Y 

Peoria,  HI 

Manchester,  N.  H  — 

Allegheny,  Pa 

Holyoke,  Mass 

Peading,  Pa 

Wilmington,  Del 

f?pringfield.  Mass  . . . 

Trenton,  N.  J 

Dayton,  O 

Washington,  D.C... 

Hartford,  Conn 

Toledo,  Ohio 

Bridgeport,  Conn  — 

Saint  Paul,  Minn 

Salem,  Mass 

New  Bedford,  Mass. 


22,  434 

14,  607 
16,  719 

15,  156 
11,  785 
14.  047 
17. 085 

9,  5C4 
10,  966 
4,007 
10,  838 
6,471 
9,011 
6,695 
7,852 
7,360 
8.902 
6,025 
7,146 
6,300 
6,738 
7,508 
5,230 
4,181 
5,812 


Per  cent, 
of  males 

over 
10  years. 


46.08 
03.01 
46.77 
06.97 
83.40 
05.02 
48.18 


42.74 
85.75 
49.19 
80.86 
87.51 
66.32 
76.16 
84.17 
76.91 
72.  50 
74.02 
72.  93 
75.  14 
62.95 
67.30 


Per  cent, 
of  females 

over 
15  years. 


49.54 
27.74 
47.30 
31.64 
1)2.97 
20.45 
39.35 
13.63 
26.18 

7.70 
63.  a3 

9.49 
42.86 
10.81 

5.84 
29.05 
12.18 

8.61 
19.44 
21.79 
15.14 
24.07 
20.88 
31.31 
20.46 


Per  cent. 
of  children 
and  youth. 


4.38 
8.65 
5.93 
2.49 
3.  S3 

13.93 

12.47 
5.81 
5.31 
3.32 
4.23 
4.76 
7.96 
8.34 
6.05 
4.63 

12.66 
7.32 
3.65 
5.02 

10.24 
3.00 
3.98 
5.74 
6.18 


As  by  the  tables  of  Manufactures. 
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REMARKS  ON  THE  STATISTICS  OF  MANUFACTURES. 


NATIOlsTALITY  IN  MANUFACTUEING  INDUSTEY. 

The  comparative  aptitude  of  our  foreign  population  as  a  whole  for  the  several  grand  classes  of  occupations 
may  be  seen  by  looking  at  the  following  table,  derived  from  the  statistics  of  Occupations : 


Grand  class  of  occupations. 


All  occupations 

Agriculture ■ 

Professional  and  personal  services 

Trade  and  transportation 

Manufacturing,  mechanical,  and  mining 


Total. 


100 
100 
100 
100 
100 


Per  cent,  of  per-  Per  cent,  ot  per- 
sona engaged   I   sons  engaged 

wlio  are  natives  who  are  natives 
of  the  United      of  all  foreign 
States.  countries. 


79.91 
89.40 
75.52 
74.67 
68.05 


20.09 
10.60 
24.48 
25.33 
31.95 


Prom  this  it  appears  that  persons  of  foreign  birth  constitute  a  larger  part  of  the  total  number  of  persoas 
employed  in  manufacturing,  mechanical,  and  mining  pursuits  than  is  the  case  in  any  other  of  the  grand  classes 
of  gainful  occupations. 

As  between  the  different  industries  embraced  in  this  great  class,  the  foreign  element  shows  very  different 
aptit;udes. 

The  following  table  shows  for  each  recognized  occupation  within  this  class,  which  employs  as  many  as  20,000 
persons,  first,  the  proportion  in  which  the  total  number  of  operatives  engaged  is  made  up  of  persons  of  native  and 
persons  of  foreign  birth,  and,  secondly,  the  proportions  in  which-  the  total  number  of  persons  of  foreign  birth 
engaged  is  made  up  fiom  the  different  foreign  countries  on  the  list: 


Industry. 


Apprentices  to  trades 

Bakers 

Blacksmiths 

Boot  and  shoe  makers 

Brick  and  tile  makers 

Butchers 

Cabinet  makers 

Cai-penters  and  joiners 

Carriage  and  wagon  makers 

Cigar  makers 

Coopers  

Cotton-mill  oper,ative8* 

Employes  in  manufactaring  establishments  (not  specified)  . 

Engineers  and  firemen 

Fisher-men  and  oysterraen 

Gold  and  silver  workers  and  jewelers 

Harness  and  saddle  makers 

Iron  and  steel  workers  and  shop  operatives 

Leather  curriers,  dresseis,  finishers,  and  tanners 

Lumbermen  and  raftsmen 

Machinists 

Manufacturers 

Marble  and  stone  cutters 

Masons,  brick  and  stone 

Mill  and  factory  operatives 

Millers  

Milliners,  dressmakers,  and  seamstresses 

Miners 

Painters  and  vai-nishers 

Paper-mill  opeiatives 

Plasterers — 

Printers,  lithographers,  and  stereotypera 

Saw- and  planing- nwU  operatives 

Tailors  and  tailoresses 

Tinners  and  tinware  makers 

Tobacco-factory  operatives ■ 

Woolen-mill  operatives 


Ol'BKATIVF.S. 


100 
100 

100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


Per 
cen  t.  of 
native. 


90.76 
43.84 
72  71 
64.24 
68.17 
61.66 
58.23 
77.04 
7.5.  45 
55.  43 
67.09 
55.37 
71.60 
72.  82 
73.33 
72.91 
74.50 
63.  67 
64.26 
65.82 
69.88 
73.73 
55.41 
64.63 
74.21 
84.  63 
83.95 
48.11 
76.05 
66.80 
72.44 
83.00 
73.29 
46.48 
75.86 
91.  31 
60.72 


Per 
cent,  of 
foieign. 


9.24 
56.10 
27.29 
35.76 
31.83 
38.34 
41.77 
22.90 
24.55 
44.57 
32.91 
44.63 
28.44 
27.  18 
26.67 
27.09 
25.50 
36.33 
45.74 
34.18 
30.12 
26.27 
44.59 
35.37 
25.79 
15.37 
16.05 
53.89 
23.95 
33.  20 
27.56 
17.00 
26.71 
53.52 
24.14 

8.69 
39.28 


FOEEIGN  PER  CENT.   OF  EACH   CLASS. 


Total. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


Ireland. 

Germany. 

14.55 

32.09 

11.53 

65.68 

27.04 

32.10 

25.13 

40.09 

20.28 

27.21 

11.92 

62.15 

5.35 

63.00 

16.65 

35.46 

1L36 

50.57 

3.38 

47.48 

20.25 

54.79 

20.04 

2.64 

26.97 

33.65 

32.26 

19.94 

9.30 

6.94 

12.01 

42.  27 

19.20 

43.11 

40.21 

22.37 

44.16 

30.13 

8.42 

9.36 

20.70 

26.94 

12.51 

43.86 

42.15 

1-9.76 

34.79 

32.71 

26.74 

21.20 

10.94 

41.07 

35.36 

20.30 

20.17 

7.94 

20.06 

33.33 

52.75 

9.83 

43.17 

20.05 

22.96 

27.00 

8.33 

24.13 

14.38 

52.65 

17.73 

44.59 

22.03 

37.33 

36.85 

10.88 

Great 
Britain. 


18.03 

7.85 

15.93 

9.66 

7.74 

10.67 

6.91 

15.41 

1L68 

5.61 

.5.03 

21.43 

16.80 

30.27 

5.27 

20.17 

n.  08 

24.45 

6.92 

7.13 

32.26 

23.20 

21.91 

15.83 

23.  52 

23.  72 

15.51 

37.58 

20.57 

^.95 

20.08 

25.39 

5.43 

7.01 

15.42 

7.94 

30.36 


Scandi- 
navia. 

British 
America. 

4.00 

13.45 

1.23 

4.18 

4.78 

12.93 

3.62 

10.92 

4.04 

30.04 

0.99 

3.84 

5.99 

6.71 

6.20 

17.55 

4.44 

12.99 

0.82 

2.08 

2.34 

8.18 

0.37 

48.03 

2.00 

8.85 

2.41 

9.15 

8.28 

25.53 

3.24 

5.73 

2.38 

11.91 

2.51 

5.33 

3.19 

8.53 

12.56 

53.78 

3.20 

9.04 

L33 

6.07 

1.75 

7.43 

3.65 

6.15 

3.05 

10.11 

4.41 

10.93 

3.62 

15.39 

3.82 

4.50 

6.71 

10.19 

1.13 

15.19 

2.68 

8.00 

2.99 

13.41 

14.36 

33.69 

5.67 

3.23 

3.03 

8.99 

L69 

4.62 

1.36 

17.63 

other 
countries. 


17.88 

9.53 

7.22 

10.58 

10.69 

10.43 

12.04 

8.73 

9.06 

40.63 

9.41 

1.49 

1L67 

5.95 

44.69 

16.58 

12.23 

5.13 

7.06 

8.75 

7.87 

13.03 

7.01 

6.87 

9.38 

8.93 

9.82 

25.  99 

10.14 

5.19 

6.02 

8.25 

14.06 

17.00 

10.34 

25.79 

2.81 
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Pages  might  be  written  of  appropriate  comment  upon  the  foregoing  table.  Thus,  bearing  in  mind  that  the 
number  of  Germans  engaged  in  all  branches  of  productive  industry  is  to  the  number  of  Irish  as  1.3  to  10,  we  find 
members  of  the  two  nationalities  engaged  almost  in  that  proportiou  as  blacksmiths,  while  as  butchers  there  are 


more  than  .5  Germans  to  1  Irishman 


as  cabinet  makers,  12 


to  1 :  as  cigar  makers  14  to  1.     On  the  other  hand 


there  are  10  Irish  in  cotton-mills  to  1  German. 

Although  British  Americans  are  only  about  one-half  the  Irish  iMjgagXMl  in  manufacturing  and  mechanical 
pursuits,  and  are  considerably  less  than  one-half  the  Germans,  tliere  are  more  of  British  Americans  in  saw-  and 
planing-mills  and  in  cofctou-mills  than  of  Germans  and  Irish  combined,  while  British  Americans  as  lumbermen  and 
raftsmen  exceed  the  men  of  all  other  nationalities  from  whatever  quarter  of  the  globe. 

These  various  industrial  aptitudes  of  the  men  of  the  several  nationalities  appearing  in  our  tables  naturally 
cause  those  nationalities  to  be  represented  in  very  different  proportions  in  the  several  cities,  states,  and  sections. 

The  following  table  gives  the  proportions  in  which  the  industrial  classes  of  each  state  producing  to  the  value 
of  $20,000,000  (manufactures)  are  divided  (1)  between  ijersons  of  native  and  persons  of  foreign  birth,  and  (2)  the 
proportions  in  which  the  aggregate  foreign-born  class  is  divided  among  the  several  nationalities  recognized  in  the 
tables  of  Occupations : 


states. 


The  ITnited  States . 

CaliforDia 

Connocticut 

Delaware 

Georgia 

Illinois 

lodiana 

Iowa 

Kansas 

KeDtucky 

Louisiana 

Maine 

Maryland 

Massachusetta 

Michigan 

Minnesota 

Missouri 

Nebraska 

New  Hampshire 

NewJersey 

New  York 

North  Carolina 

Ohio 

Pennsylvania , 

Hhode  Island 

Tennessee 

Texas 

Vermont 

Virginia 

West  Virginia 

Wisconsin 


Population. 


50, 155,  783 


864,  C94 

622,  700 

146,  608 

1,  543,  180 

3,  077,  871 

1,  978,  301 
1,624,615 

996,  096 
1,  648,  690 

939,  946 

648,  936 

934,  943 

1,  733,  085 

1,  636,  937 

780,  773 

2, 168,  380 

452,  402 

346,  991 

1, 131,  116 

5,  082,  871 

1,  399,  750 
3,198,062 

4,  282,  891 
276,  531 

1,  542,  359 

1,  591.  749 
332,  286 

1,  512,  565 
618,  457 

1,  315, 497 


AT,L  PERSON.?  ENOAGEll  IN  M/JiU- 
FACTUltlNG,  MECHANICAL,  AND 
MINING   INDUSTllIES. 


Total  per 
cent. 


100 


100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 


Per  cent, 
native. 


68.05 


40.  65 
67.59 
87.13 
96.  52 
56.67 

81.70 
71.75 
78.64 
81.72 
74.40 

82.19 
79.38 
64.35 
56.  57 
52.44 

68.00 
69.64 
72.71 
68.32 
61.23 

98.02 
71.03 
73.60 
60.88 
92.97 

74.01 
75.30 
97.04 
86.96 
61.88 


Per  cent, 
foreign. 


TEllSONS   OF   FOUEIGX  BlUXn   ENGAGED   IN  MANUFACTURING,    MECHANICAL,    AND 
MINING    INDU&WIIES. 


59.35 
32.41 
12.87 
3.48 
4:i.  33 

18.  30 
28.  25 
21.36 
18.28 
25.60 

17.81 
20.62 
35.65 
43.43 
47.56 

31.94 
30.36 
27.29 
31.68 
38.77 

1.98 
28.97 
26.40 
39.12 

7.03 

25.99 
24.70 
2.96 
13.04 
48.88 


Total  per 
cent. 


Per  cent,  bom  in- 


Ireland.     i  Germany. 


100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 


13.77 
42.  36 
47.12 
31.90 
13.80 

12.00 
10.46 
12.80 
18.72 
15.85 

15.58 

15.27 

39.60 

9.19 

7.18 

10.77 
10.01 
20.72 
28.57 
28.87 

14.02 
11.69 
31.02 
35.19 
25.32 

12.06 
23.66 
23.45 
25.39 
5.90 


13.30 
13.55 
18.78 
29.  00 
40.85 

57.79 
41.34 
30.16 
59  32 
40.74 

1.59 
65.  05 

4.65 
23.85 


55.25 
35.4- 
1.78 
36.04 
38.14 

14.74 
50.82 
30.55 
2.65 
28.75 

36.69 
1.74 
33.78 
42.52 
49.33 


Great 
Britain. 


Scandina- 
via. 


12.63 
19.85 
25.  97 
21.  72 
17.  35 


16.  SS 
8.39 

12.00 

17.  35 
10.96 
23.76 
13.93 

22.  54 
22.29 
29.14 
27.28 
26.26 

13.52 
13.96 
27.09 
25.79 
9.97 


16. 

37 

19 

27 

26. 

77 

12 

38 

6. 

95 

18 

57 

12 

44 

18 

67  i 

British 
America. 


2.05 
1.04 
2.47 
11.76 

1.94 

11.  32 

10.34 

0.23 

0.  8.j 

1.23 
0.28 
1.48 
5.71 
28.99 

1.66 
11.71 
0.42 
1.00 
1.41 

1.59 
0.54 
1.61 
1.09 
3.15 

2.47 
0.39 
1.07 
0.20 
11.43 


other 
countries. 


7.41 

60.67 

18.71 

3.48 

1.87 

5.22 

3.03 

11.88 

5.63 

10.61 

0.37 
2.11 
1.83 

00.  48 

1.31 

32.72 

34.62 

17.  93 

3.71 
9.^7 
65.22 
1.70 
6.48 

3.32 
4.4.3 
1.83 
31.83 
3.00 

3.94 
58.74 
3.05 
2.22 
10.64 

*37 


8.65 
10.04 
10.56 

7.24 
33.78 


5.65 
2.  f2 
9.  7j 


10.01 

15.  7,9 

0.90 

8.87 

11.17 

43.  79 

10.18 

6.  85 

1.96 

13.  53 

31.42 
1.61 

11.  .56 
3.  88 

12.83 
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The  following  table  gives  the  proportions  in  which  the  industrial  classes  of  the  fifty  principal  cities  of 
the  United  States  are  divided,  (1)  between  persons  of  native  and  persons  of  foreign  birth,  (2)  the  proportions  in 
which  the  aggregate  foreign-born  class  is  divided  among  the  several  nationalities  recognized  in  the  table  of 
occupations : 


'So. 


11 

12 
\3 
U 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 


37 


Cities. 


Total . 


Albany,  N.  T  . . 
AUegheny,  Pa  . 

Atlanta,  G-a 

Baltimore,  Md  . 
Boston,  Mass  . . 


Brooklyn,  N.Y... 

Buffalo,  N.  Y 

CamLridge,  Mass  . 

Camden.K.  J 

Charleston,  S.  C  . . . 


Chicago,  ni 

Cincinnati,  OMo  . 
Cleveland,  OMo  . . 
Columbus,  Ohio. . 
Dayton,  Ohio 


Denver,  Colo 

Detroit,  Mich 

Fall  River,  Mass . 
Hartford,  Conn  .. 
Indianapolis,  Ind. 

Jersey  City,  N.  J. 
Kansas  City,  Mo . . 
Lawrence,  Mass  ., 

Louisville,  Ky 

Lowell,  Mass 


Lynn,  Mass 

Milwaukee,  Wis  . . . 
Minneapolis,  Minn. 

KashviUe,  Tenn 

Newark,  K.J 


New  Haven,  Conn 
New  Orleans,  La  . . . 
NewTork,  N.Y... 

Paterson,  N.J 

Philadelphia,  Pa... 


Pittsburgh,  Pa. . 
Providence,  K.  I  . 
Keading,  Pa 

39  I  Richmond,  Ya  ... 

40  i  Eoohester,  N.  Y. . 


Saint  Louis,  Mo 

Saiut  Paul,  Minn  ,,- 
1  San  Francisco,  Cal  - 

Scranton,  Pa 

Syracuse,  N.  Y 


46  <  Toledo,  Ohio 

47  Troy,  N.Y 

48  I  W^a.shington,D.  C. 

49  Wilmington,  Del.. 

50  I  Worcester,  ^l:iss-. 


ALL  PEKSONS  ENG.iGED  IN  MANU- 
FACTUEIXR,  MECHANICAL,  AND 
MIXING  XNDUBTBIES. 


Total  per 
cent. 


100 


100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 

100 

100 
100 
100 


Per  cent, 
native. 


64.99 
6.5.  51 
94.76 
74.22 
60.63 

55.67 
55,51 
57.  26 
85.77 
90.49 

40.60 
62.43 
44.52 
72.07 
73.17 

63.16 
43.58 
34.26 

68.25 
74.  68 

63.91 
73.75 
44.17 
70.01 
51.24 

81.08 
43.22 
55.85 
88.09 
60.41 


68.91 

69.48 

46.61 

57.98 

09.42 

60.22 

67.02 

89.21 

92.19 

62.66 

55.64 

49.08 

39.16 

48.23 

66.52 

57.75 

63.53 

83.97 

84.79 

64.42 

Per  cent, 
foreign. 


35.01 
34.49 
5.24 
25.78 
39.37 

44.33 
44.49 
42.74 
14.23 
9.51 

59.40 
37.57 
55.48 
27.33 
26.83 

36.84 
56.42 
65.74 
31.75 
25.32 

46.09 
26.25 
55.83 
29.99 
48.76 

18.92 
56.78 
44.15 
11.91 
39.59  i 

31.09 
30.52 
53.39 
42.02 
30.  58 

39.78 
32.  98 
10.79 
7.81 
37.34 

44.36 
60.92 
00.84 
51.77 
33.48 

42.25 
36.47 
16.03 
15.21 
35.58 


PEESONS   OE  FOBEIGN  BIRTH   ENGAGED   IN  MANUFACTURING,   MECHANICAL,  AND 
MISING  INDUSTRIES. 


Total  per 
cent. 


100 


100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

106 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 


Per  cent,  born  in- 


Ireland. 


40.21 
18.53 
25.00 
13.48 
41.74 

30.11 
11.08 
36.82 
17.17 
35.86 

14.12 
12.66 
14.80 
15.87 
9.8-1 

16.53 

8.75 
25.47 
46.90 
18.65 

34.23 
26.22 
41.77 
17.19 
42.03 

45.66 
4.86 
8.81 

29.46 

24.75 

49.27 
18.25 
28.36 
26.78 
35.58 

29.55 
47.34 
12.04 
23.48 
15.56 

17.09 
13.26 
20.67 
35.23 
21.16 

12.92 
52.20 
30.37 
45.74 
48.63 


Germany. 


38.75 


34.64 
55.87 
34.65 
73.96 
9.78 

42.02 
58.70 
6.91 
36.75 
40.16 

41.12 
7L25 
44.69 
55.63 
73.85 

26.58 
44.70 
1.05 
20.93 
55.23 

36.62 
30.97 

6.93 
65.23 

0.44 

0.77 
72.60 
19.90 
3L46 
51.37 

23.71 
45.69 
43.01 
13.56 
34.96 

40.21 
5.00 
66.59 
39.70 
4.5.  04 

59.87 
38.68 
19.31 
18.14 
47.54 

54.27 
10.99 
44.66 
20.87 
2.43 


Great 
Britain. 


TiS 


13.13 
14.14 
19.09 
4.97 
15.12 

16.41 
12.99 
15.29 
38.05 
9.02 

10.47 
6.13 
19.02 
17.89 
7.50 

26.12 
14.49 
39.95 
20.43 
13.69 

18.90 
18.19 
SO.  36 
6.77 
15.69 

11.07 

5.86 

8.48 

19.27 

15.27 

15.66 

6.26 

8.72 

39.49 

22.11 

22.89 
34.41 
14.17 
19.39 
13.93 

8.42 

7.55 

10.49 

42.70 

12.80 

8.61 
19.20 
14.15 
25.63 
13.08 


Scandina- 
via. 


British 
America. 


1.21 
L13 
3.64 
0.29 
2.45 

2.44 
0.54 
2.32 
0.20 
0.62 

14.16 
0.18 
0.64 
0.71 


6.26 
0.34 
0.27 
1.55 
0.85 

0.91 
7.26 
0.12 
0.20 
0.48 

0.77 
2.71 
34.10 
3.45 
0.29 

0.77 
0.72 
0.90 
0.57 
0.46 

0.32 
1.01 
0.33 
0.76 
0.33 

0.86 
15.12 
2.32 
0.28 
0.  09 

0.61 
1.21 
0.85 
1.23 
7.96 


6.75 

6.92 
0.68 
4.54 
0.95 
25.15 

2.62 

10.J19 

33.63 

2.71 

0.61 

6.46 

1.78 
6.86 
2.52 
2.09 

12.17 

22.07 

32.64 

6.63 

2.77 

2.20 
10.15 
19.78 

2.13 
40.33 

40.10 
1.77 

23.33 
2.36 
0.80 

5.50 
1.35 
1.50 
1.18 
0.98 

L46 

8.62 

0.71 

2.73 

16.54 

2.32 

12.58 

3.89 

0.78 

10.93 

11.69 

13.14 

1.74 

1.46 

26.09 


Other 
countries. 


11.50 


REMAEKS  ON  THE  STATISTICS  OF  MANUFACTURES.  xxxix 

THE  STATISTICS  OF  CAPITAL  INVESTED  m  MxVNUFACTUEES. 

The  statistics  of  capital  invested  in  manufactures,  as  obtained  by  a  popular  cauvass,  in  which  the  statements 
of  individual  proprietors  are  necessarily  accepted,  and,  indeed,  are  by  the  law  intended  to  be  accepted,  are  always 
likely  to  be  partial  and  defective,  far  beyond  the  limit  of  error  which  pertains  to  other  classes  of  statistics  derived 
from  the  manufacturing  schedule.  The  liability  to  error  in  this  respect  inheres  in  the  very  nature  of  the  subject, 
and  is  probably  ineradicable. 

When  the  committee  of  Congress  was,  in  1869,  engaged  in  preparing  a  bill  providing  for  the  taking  of  the 
Ninth  Census,  the  present  writer  addressed  to  that  committee  a  recommendation  that  the  inquiry  regarding  the 
amount  of  capital  invested  be  omitted  from  the  manufacturing  schedule ;  and  that  bill  having  failed  to  become  law, 
and  the  census  of  1870  having  been  taken  under  the  act  of  May  23,  1850,  the  same  person,  m  commenting  upon  the 
industrial  statistics  of  that  enumeration  (see  volume  on  Industry  and  Wealth,  Ninth  Census,  pages  381,  38-!),  used 
the  following  language : 

The  census  returns  of  capital  invested  in  manufactures  are  entirely  untrnstwortliy  and  delusive.  The  inquiry  is  one  of  which  it  is 
not  too  much  to  say  that  it  ought  never  to  he  embraced  in  the  schedules  of  the  census,  not  merely  for  the  reason  that  the  results  are,  and 
must  remain,  ■wholly  worthless,  the  inquiry  occupying  upon  the  schedules  the  place  of  some  technical  question  which  might  be  made  to 
yield  information  of  great  value,  but  also  because  the  inquiry  in  respect  to  capital  ereates  more  prejudice  and  arouses  more  opposition  to 
the  progress  of  the  enumeration  than  all  the  other  inquiries  of  the  manufacturing  schedule  united.  It  is,  in  fact,  the  one  question  which 
manufacturers  resent  as  needlessly  obtrusive,  while  at  the  same  time  it  is  perhaps  the  one  question  in  respect  to  their  business  which 
manufacturers,  certainly  the  majority  of  them,  could  not  answer  to  their  own  satisfaction,  even  if  disposed.  No  man  in  business  Jiuows 
what  he  is  worth — far  less  can  say  what  portion  of  his  estate  is  to  be  treated  as  capital.  With  respect,  indeed,  to  corporations  having  a 
determinate  capital  stock,  the  difflculty  of  making  a  correct  return  in  this  particular  becomes  very  much  reduced ;  yet,  eveu  hare,  the 
difference  caused  by  returning  such  capital  stock  at  its  nominal  value  on  the  one  hand,  or  at  its  aetaal  sellin  g  price  on  the  other,  whether  above 
or  below  par,  might  easily  make  a  diiference  of  50  or  75  per  cent,  in  the  aggregate  amount  of  capital  stated  for  any  branch  of  industry. 

Where,  however,  business  is  carried  on  outside  of  incorporated  comi>anies,  the  difficulty  of  obtaining  even  an  approximate  return  of 
capital,  resulting  from  the  nature  of  the  inquiry  itself,  irrespective  of  the  reluctance  of  manufacturers,  becomes  such  as  to  render  success 
hopeless.  So  numerous  are  the  constructions,  possible  and  even  reasonaljle,  in  respect  to  what  constitutes  manufacturing  capital,  that 
anything  like  harmony  or  consistency  of  treatment  is  not  to  be  expected  of  a  large  body  of  officials  pursuing  their  work  independently  of 
each  other.  The  Superintendent  is  free  to  confess  that  he  would  be  puzzled  to  furnish  a  definition  (tit  for  practical  use  by  enumerators) 
of  manufacturing  capital,  or,  even  in  a  single  case,  with  complete  access  to  the  books  of  a  manufacturing  establishment  conducted  by  two 
or  more  partners,  and  with  the  frankest  exhibit  of  the  assets,  both  of  the  firm  and  of  the  individuals  thereof,  to  make  up  a  statement  of 
the  capital  of  the  concern  in  respect  to  which  he  would  feel  any  assurance.  When  to  such  difficulties  in  the  nature  of  the  subject  is 
added  the  reluctance  of  manufacturers  to  answer  an  inquiry  of  this  character,  it  may  fairly  he  assumed,  in  advance  of  any  enumerations, 
that  the  results  will  be  of  the  slightest  possible  value. 

It  is  greatly  to  be  regretted  that  the  census  should  be  incumbered  by  an  inquiry  yielding  so  little,  yet  provoking  so  much  opposition 
to  the  progress  of  the  general  work. 

A  host  of  illustrations  might  be  offered  showing  the  hopelessness  of  securing  anything  like  complete  and 
accurate  returns  of  capital  invested.  Take  a  single  class  of  difficulties :  Here  are  two  shoe  factories  in  the  same  town, 
each  employing  two  hundred  workmen.  In  one  case  the  manufacturer  owns  the  building  in  which  his  operations 
are  carried  on,  and  reports  his  capital  at  $75,000,  being  the  value  of  his  stock  and  machmery  i^lus  the  value  of  the 
building ;  the  other  reports  his  capital  at  $25,000,  being  the  value  of  stock  and  machinery  only.  The  latter  would 
not,  and  could  not  rightfully,  report  the  value  of  the  building  as  a  part  of  his  capital,  for  it  does  not  belong  to  him. 
Yet  that  building  is  devoted  to  manufacturing  uses,  and  any  summary  of  the  manufacturing  capital  of  the  country 
which  omits  consideration  of  it  is,  in  so  far,  defective. 

Let  it  not  be  thought  that  this  element  is  a  slight  one.  A  very  large  part  of  the  manufacturing  establishments 
of  a  great  city  like  New  York  or  Philadelphia  are  located  in  leased  buildings.  In  a  single  block  may  be  found  twenty 
clothing  manufacturers,  corset  manufacturers,  hat  and  cap  makers,  printers  and  publishers,  engravers  and  die- 
sinkers,  not  one  of  these  concerns  having  a  dollar's  interest  in  the  building,  of  which  the  upper  three  or  five  stories 
may  be  wholly  devoted  to  manufacturing  uses. 

In  the  same  way  the  value  of  the  utilized  water-powers  of  the  United  States  must  amount  to  a  vast  sum ;  yet 
a  very  large  part  of  this  will  not  be,  indeed  cannot  properly  be,  included  in  the  returns  of  manufacturers,  being  the 
property  of  water-power  companies  or  of  the  individual  owners  of  adjacent  lands. 

Take  stdl  another  large  class  of  cases.  A  manufacturer  has  habitually  $50,000  worth  of  his  paper  discounted 
by  one,  two,  or  three  banks  with  which  he  keeps  accounts,  or  by  bill  brokers.  He  cannot  return  this  as  a  part  of 
his  manufacturing  capital.  It  is  not  his  manufacturing  capital,  for  the  best  reason  in  the  world,  viz,  that  it  is  not 
his  property  at  all ;  it  is  the  capital  of  the  banks  or  of  his  individual  creditors.  That  particular  portion  of  wealth 
is  not  even  capital  invested  permanently  in  manufactures.  The  notes  might  conceivably  be  paid  off  in  the  course 
of  three  months,  and  the  same  parties  might  thereafter  loan  their  capital,  not  to  that  manufacturer,  not  to  any 
manufacturer,  but  to  some  person  engaged  in  trade  or  transjportation ;  yet  many  htmdreds  of  millions  of  dollars  of 
borrowed  capital  are  habitually  employed  in  larosecuting  the  manufacturing  enterprises  of  the  coirntry. 

A  variety  of  additional  illustrations  might  be  offered,  were  it  needed,  to  show  that,  altogether  in  addition  to  the 
strong  inclination  of  manufacturers  to  misrepresent  the  facts  regarding  the  amount  of  their  invested  property,  there 
is  found,  in  the  very  natitre  of  industrial  operations,  a  liability  to  the  serious  understatement  of  the  capital  invested. 
No  corresponding  difficulty  is  experienced  in  obtaining  a  fair  and  just  statement  of  the  annual  value  of  the  product, 
or  of  the  kind  and  quantities  thereof.  ,3g 


xl  RE}*^\RKS  ON  THE  STATISTICS  OF  MANUFACTURES. 

ATTACK  UPOX  THE  INDUSTEIAL  CENSUS  OF  PHILADELPHIA. 

i:ver  since  the  first  comi)leti6u  of  the  canvass  the  industrial  census  of  Philadelphia  has  been  made  the  object 
of  the  most  virulent  attacks  by  a  local  statistician,  ^'ot  content  with  alleging  gross  carelessness  and  negligence 
on  the  part  of  the  resident  officers  concerned  in  the  enumeration,  this  person  at  last  proceeded  to  the  a.stouishing 
length  of  charging  that  the  Su])erintendent  of  Census  at  Washington  had  deliberately  suppressed  the  returns 
relating  to  several  hundreds  of  establishments,  for  the  purpose  of  disparaging  Philadelphia  as  a  manufacturing  city 
in  comparison  with  New  York. 

It  is  not  necessary  to  comment  upon  an  attack  like  this,  made  not  only  without  a  particle  of  evidence,  but  directly 
against  the  reason  of  the  case,  upon  the  character  of  a  public  official.  It  was  deemed  best  to  allow  the  accuser  to 
proceed,  as  it  was  evident  he  was  bent  on  doing,  to  the  point  where  he  would  become,  by  hia  own  extravagance  and 
inconsistency,  the  object  of  public  ridicule,  rather  than  of  public  indignation  or  of  criminal  animadversion.  This 
came  to  pass,  with  poetical  justice,  when  the  assailant  of  the  Census  Office  himself,  in  1S82,  took  and  published 
a  so-called  census  of  the  industries  of  Philadelphia.  Having  committed  himself  thus  irrevocably  to  definite 
statements,  he  was  easily  dealt  with.  Mr.  Prank  R.  Williams,  the  indefatigable  and  clear-sighted  head  of  the 
manufacturing  division  of  the  census,  proceeded  to  Philadelphia,  under  instructions  from  the  Census  Office,  and 
there,  on  the  ground,  began  the  systematic,  critical  scrutiny  of  this  work.  Under  such  a  test  that  plausible  tissue 
of  manufactured  statistics  disappeared  like  frost  before  the  rising  sun.  Establishments  were  found  upon  these  lists 
"which  were  not  only  situated  in  other  counties  (Montgomery,  Dauphin,  and  Lancaster)  of  Pennsylvania,  but  even 
in  another  state,  New  Jersey,  establishments  in  the  city  of  Camden,  employing  many  hundreds  of  hands,  being  put 
down  to  the  credit  of  Philadelphia,  while  selling  agents  or  commission  houses  ha,ndling  goods  made  in  New  York 
and  other  cities  were  freely  included.  The  instances  where  establishments  were  twice  reported  were  so  numerous  that 
it  became  first  ludicrous  and  then  tedious  to  recount  them.  In  some  cases  establishments  were  thrice  reported,  and 
in  one  case  not  less  than  nine  times.  Hundreds  of  small  newspaper  and  periodical  offices  and  publishing  houses 
were  reported  as  "establishments  of  productive  industry"  where  not  a  dollar's  worth  of  printing  was  done  in  a 
year,  the  edition  being  set  up  and  printed  in  job  establishments,  whose  product  was  already  once  fully  returned. 
In  one  case  the  whole  body  of  carriers  attached  to  a  daily  newspajjer  office  were  reported  as  manufacturing 
operatives.  Corner  drug-stores  where  prescriptions  are  cojnpounded,  custom  tailors,  mantua  makers,  milliners, 
civil  engineers,  and  even  retail  butchers,  were  included  to  swell  the  total.  As  the  culmination  of  this  statistical 
monstrosity,  the  compiler  of  the  Philadelphia  Directory  was  brought  in  as  a  manufacturer. 

OTHEE  ATTACKS  ON  THE  CENSUS  OF  MANUFACTUEES. 

No  other  attack  has  been  made  on  the  census  of  manufactures  comparing  in  persistency  or  virulence  with 
that  above  named;  but  a  host  of  criticisms,  more  or  less  offensive,  have  been  launched  against  the  tables  of 
manufacturing  industry  as  published  in  bulletins  from  the  Census  Office.  Not  one  of  these,  so  far  as  the  writer 
is  aware,  has  been  fairly  substantiated  upon  examination.  In  most  cases  they  have  proved  to  be  founded  upon  a 
simple  misapprehension  of  the  tables  themselves;  in  some  instances  even  in  spite  of  express  cautions  appended  to 
the  figures.  Thus,  one  assault  upon  the  census,  and  that  from  a  very  respectable  source,  was  due  to  the  failure  of  the 
writer  in  question  to  add  the  farm  product  of  butter  and  cheese  to  tiie  factory  product  of  the  same  articles.  The 
two  reported  amounts,  when  duly  put  together,  exceeded  by  a  httle  over  one  per  cent,  the  total  which  this  writer 
had  indignantly  claimed  for  the  region  to  which  the  statistics  referred.  Another  attack,  which  went  to  the  extent 
of  declaring  the  whole  census  of  manufactures  a  sham,  was  due  to  the  failure  of  its  author  to  note  that  the  statistics 
relating  to  the  boot  and  shoe  industry,  upon  which  he  was  commenting,  covered,  and  professed  to  cover  only  the 
products  of  the  boot  and  shoe  factories,  1,959  in  number,  and  made  no  account  of  the  16,013  small  custom  shops  or 
cobblers'  shops  (elsewhere  duly  reported  under  the  ajipropriate  title),  which  fell  outside  the  range  of  the  individual 
table  whose  statements  were  disputed.  The  character  of  a  number  of  other  heedless  criticisms  from  various  sources 
will  be  seen  by  reference  to  the  letter  which  is  reprinted  upon  pages  424  and  425.  Still  another  sweepino-  attack  from 
a  highly  res])ectable  quarter,  was  based  upon  a  comparison  of  the  statistics  of  paper-milis  in  1870  and  in  1880  the 
person  making  the  comparison  having  omitted  certain  classes  of  mills  at  the  one  date  which  he  had  included  under 
precisely  the  same  title,  at  the  other.  •  ' 

No  one  who  has  had  as  much  experience  in  statistical  work  as  the  present  writer  will  be  disposed  to  claim  for 
an  industrial  census  of  a  vast  country  like  the  United  States,  conducted  by  a  large  number  of  agents  many  of 
whom,  at  the  best,  have  had  little  training  for  the  serx  ice,  and  all  of  whom  are  called  to  worJc  nuder'  palpable 
disadvantages,  anything  like  absolute  and  ultimate  accuracy.  But  it  does  not  seem  too  much  to  demand  that  before 
men  undertake  the  demolition  of  a  great  public  work  upon  which  untold  labor  has  been  expended  the  'iss'ailants 
shall  at  least  read  the  headings  and  titles  of  the  tables  they  attack;  and  it  would  not  seem  to'  be  askin-'-  an 
extravagant  degree  of  caution  on  the  part  of  the  public  that  they  should  not  condemn  a  body  of  official  statistics 
u]ion  the  strength  of  a  criticism  by  a  writer  whole  omu  work  shows  that  he  cannot  correctly  add  a  short  column  of 
figures.  \ 


APPENDIX. 


MANUFACTUEES,  BY  STATES,  IK  1810,  GIVING  THE  INDUSTEIES,  AS  TABULATED  BY  COUNTIES, 
WITH  PARTICULARS  OF  INFORMATION  FURNISHED  ACCORDING  TO  THE  THIRD  CENSUS 
OP  THE  UNITED  STATES. 


MAINE. 


Cotton  goods  in  families :  Yards,  V.iluo  in  dollars,  etc. 

Blended  and  unnamed  cloths  and  stuffs :  Yards,  Value  in  dollars. 

Woolen  goods  in  families:  Yards,  Value  in  dollars,  otc. 

Cotton  manufacturing  establishments :  Number  of. 

Woolen  manufacturing  estahlishments :   Number  of.  Yards,  Value  in 

dollars. 
Number  of  looms  for  cloths  of  cotton,  xoool,  etc. 
Carding  machines :  Number  of  macliiues,  Quantity  carded,  Pounds, 

Value  in  dollars. 
FulUng-mills :  Number,  Yards,  Value  in  dollars. 
Number  of  spindles. 

Batteries :  Fur  hats.  Value  in  dollars. 
Number  of  air-furnaces. 


Number  of  trip-hammers. 

Naileries:  Number,  Pounds  made.  Value  in  dollars. 

Augers  and  bits:  Number,  Value  in  dollars. 

Soap:  Pounds,  Value  in  dollars. 

Tanneries:  Kuiul>er,  Hides,  Calfskins,  Value  in  dollars. 

Shoes,  boots,  and  slippers:  Number,  Value  in  dollars. 

Saddlery :  Value  in  dollars. 

Flaxseed  oil:  Mills,  Gallons  m.ide.  Value  in  dollars. 

Liquor  distilled  from  fruit  and  grain:  Distilleries,  Gallons,  Value  in 

dollars. 
Carriages  made:  Value  in  dollars. 
Paper-mills :  Value  in  dollars. 
JRope-^oalis :  Number  of  tons.  Value  in  doUars. 


MASSACHUSETTS. 


Cotton  manufacturing  establishments :  Number,  Yards,  Value  in  dol- 
lars. 

Cotton  duck:  Pieces,  Value  in  dollars. 

Hempen  manufacturing  establishments :   Pieces  sail  duck,  Value  in 
dollars. 

Blended  and  unnamed  cloths  and  stuffs:  Yards,  Value  in  dollars. 

Tow  cloth  :  Yards,  Value  in  dollars. 

Woolen  manufacturing  establishments :  Establishments,  Yards,  Value 
in  dollars. 

Cotton  and  wool  spun  in  mills  :  Pounds  spun.  Value  in  dollars. 

Web,  lace,  and  fringe:  Value  in  doUars. 

Stockings :  Pairs,  Value  in  dollars. 

Looms  for  cloths,  cotton,  wool,  etc.:  Number. 

Carding  machines  :  Number,  Pounds  carded.  Value  in  dollars. 

Fulling-mills :  Number,  Yards,  Value  in  dollars. 

dewing  silk  and  raw  silk:  Pounds,  Value  in  dollars. 

Jennies. 

Spindles. 

Wire-card   manufactories :  Numbi^r,  Dozen  of  hand-cards,  Value  in 
dollars.  Feet  of  cards,  Value  in  dollars. 

Spinning  wheels :  Number,  Value  in  dollars. 

Batteries  :  Fur  bats.  Value  in  dollars. 

Furnaces  :  Tons,  Value  in  dollars. 

Bar  iron,  etc. :  I^rges,  Tons,  Value  in  dollars. 

Trip-hammers. 

Soiling  and  slitting  mills:  Number,  Tons,  Value  in  dollars. 

Naileries:  Number,  Value  in  dollars. 

Wire-drawing :  Value  in  dollars. 

Gunsmiths:  Number  of  muskets,  Value  in  dollars. 

Blacksmiths'  work  :  Value  m  dollars. 

Steel  furnaces  :  Number,  Tons,  ^'alue  in  dollars. 

BydrauUe  engine  makers:  Number,  Amount  in  dollars. 


Tacks :  Number,  Value  in  dollars. 

Clocks  and  watcltes:  Value  in  dollars. 

Gold  and  silvei-  wm-k:  Value  in  dollars. 

Tin-plate  work  :  Value  in  doUiirs. 

Manufactures  of  mixed  metals :  Pounds  made.  Value  in  dollars. 

Copper  and  brass  manufactures :  Pounds  made.  Value  in  dollars. 

Bells:  Pounds,  Value  in  dollars. 

Buttons  :  Value  in  dollars. 

Lead:  Value  in  dollars. 

Tallow  candles :  Pounds,  Value  in  dollars. 

Soap:  Barrels,  Pounds,  Value  in  dollars. 

Spermaceli  candles:  Pounds,  Value  in  dollars. 

Spermaceti  oil :  Gallons. 

Whale  oil:  Gallons. 

Spermaceti  and  whale  oil:  Value  in  dollars. 

Tanneries:  Number,  Hides,  Calfskins,  Hogskius,  Sheepskins,  Value 

in  dollars. 
Boots,  shoes,  and  slippi  rs  :  Number,  Value  in  dollars. 
Saddlery  :  Value  in  dollars. 
Morocco  skins:  Number,  Value  in  dollars. 
Leatlicr  gloves  :  Dozeii,  Value  in  dollars. 
Catgut:  Value  in  dollars. 

Flaxseed  oil :  Number  of  mills.  Gallons,  Value  in  dollars. 
Spirits  di.'ililled  from  grain:  Gallons. 
Spirits  distilled  from  molasses:  Gallons. 
All  kinds  of  spirits  distilled:  Value  in  dollars. 
Beer:  Gallons,  Value  in  dollars 
Shipping:  Number  of  tons,  Value  in  dollars. 
Cabinet  work  :  Value  in  dollars. 
Cliairs :  Dozen,  Value  in  dollars. 

Carriage  ma'kers  :  Number  of  carriages.  Value  in  dollars. 
Wagons:     Number,  Value  in  dollars. 
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MASSACHUSETTS— Continued. 


Ealies :  Manufactures,  Number  of  rakes,  Value  in  dollars. 

Wooden  ware  unnamed :  Value  in  dollars. 

Essence  of  spruce :  Pounds,  Value  in  dollars. 

Oil  or  essence  of  turpentine :  Gallons,  Value  in  dollars. 

Sugar,  refined  :  Pounds,  Value  in  dollars. 

Paper :  Mills.  Reams,  Rolls,  Value  in  dollars. 

Playing  cards:  Value  in  dollars. 

Marble  saiv-milh :  Savr-mills,  Feet,  Value  in  dollars. 

Manufactures  of  soapstone  :  Value  in  dollars. 

Manufactures  of  glass :  Value  in  dollars. 

Tobacco  and  snuff:  Pounds,  Value  in  dollars. 

Potteries  :  Value  in  dollars. 

Glauber  salts :  Pounds,  Value  in  dollars. 

Laboratories  :  Value  in  dollars. 

Printei-s'  itilc :  Pounds,  Value  in  dollars. 

Rope-walTcs  :  Tons  made.  Value  in  dollars. 

Brushes  :  Dozen,  Value  in  dollars. 

Chocolate  :  Pounds,  Value  in  dollars. 


Corn  brooms  :  Number,  Value  in  dollars. 

Gunpowder  :  Mills,  Pounds,  Value  in  dollars. 

Horn  combs :  Dozen,  Value  in  dollars. 

Musical  instruments  :  Value  in  dollars. 

Salt:  Feet  of  roofs  of  works.  Bushels  made.  Value  in  dollars. 

Straw  bonnets  :  Value  iu  dollars. 

Spectacles  :  Value  in  dollars. 

Steel  thimbles  :  Dozens,  Value  in  dollars. 

Whips:  Dozens,  Value  in  dollars. 

Coopers'  shops  :  Casks,  Value  in  dollars. 

CLASSED  AS  "ARTICLES  OF  A  DOUBTFUL  NATURK". 

Grist-mills:  Mills,  Bushels  ground.  Value  in  dollars. 

Saw-mills:  Mills,  Quantity  iu  feet,  Value  in  dollars. 

Ashes  :  Tons,  Value  in  dollars. 

Fisheries :  Barrels  of  mackeral.  Value  in  dollars. 

Brides  :  Number,  Value  in  dollars. 

Saltpeter:  Pounds,  Value  in  dollars. 


NEW  HAMPSHIRE. 


Cotton  goods  in  families,  etc. :  Yards. 

Cotton  manufacturing  establishments. 

Mixed  goods  in  families,  etc.:  Yards. 

Flaxen  goods  in  families,  etc. :  Yards. 

Blended  and  unnamed  eloths  and  stuffs  :  Yards. 

Tow  cloths :  Yards. 

Woolen  goods  iti  families,  etc. :  Yards. 

Value  of  all  kinds  of  cloths  and  stuffs :  Dollars. 

Looms :  Number. 

Carding  machines :  Number,  Pounds  carded,  Value  in  dollars. 

Fulling-mills :  Number,  Yards  fulled.  Value  in  dollars. 


Spindles :  Number. 

Satterie" :  Wool  and  mixed  hats,  Fur  hats.  Value  in  dollars. 

Forges  :  Number,  Tons  of  iron,  Value  in  dollars. 

Number  of  trip-hammers. 

Naileries  :  Number,  Tons  of  nails.  Value  in  dollars. 

Tanneries:  Number,  Pounds  of  leather  tanned.  Value  in  dollars. 

Flaxseed  oil :  Mills,  Gallons,  Value  in  dollars. 

Spirits  distilled:  Distilleries,  Gallons,  Value  in  dollars. 

Paper :  Mills,  Value  of  paper  in  dollars. 

Eope-wallcs  :  Number,  Value  of  work  in  dollars. 


VERMONT. 


Cotton  goods  in  families,  etc. :  Yards,  Value  in  dollars. 

Cotton  manufacturing  establishments :  Number,  Yards,  Value  in  dol- 
lars. 

Flaxen  goods  in  families,  etc. :  Yards,  Value  in  dollars. 

Mixed  cloth  and  hempen  chiefty  mixed:  Yards,  Value  in  dollars. 

Blended  and  unnamed  cloths  and  stuffs,  and  values :  Yards,  Value  in 
dollars. 

Woolen  goods  in  families,  etc.:  Yards,  Value  in  dollars. 

Woolen  manufacturing  establishments:   Establishments,  Yards,  Value 
in  dollars. 

Weh,  lace,  and  fringe :  Yards,  Value  in  dollars. 

Cotton  and  wool  spun  in  mills  :  Mills,  Pounds  spun,  Value  in  dollars. 

Stockings :  Pairs,  Value  in  dollars. 

Spinning  wheels  for  cotton,  flax,  and  wool:  Number. 

Looms  for  cloths  of  cotton,  wool,  etc. .  Number. 

Reeds  made :  Number,  Value  in  dollars. 

Carding  machines:  Number,  Pounds  carded.  Value  in  dollars. 

Lahor-saring  machinery :   Billies,  Jennies,  Looms  with  fly  shuttles. 
Spindles. 

Fulling-mills  :  Mills,  Yards  fulled,  Value  in  dollars. 

Hatteries :  Hatteries,  Wool,  mixed  and  all  kinds  of  hats.  Number, 
Value  in  dollars. 

Blast  and  air  furnaces :   Blast-furnaces,  Total  number.  Value  in  dol- 
lars. - 

Bloorneries  :  Tons  made,  Value  in  dollars. 

Forges :  Number,  Tons  of  bar-iron.  Value  in  dollars. 

Trip-hammers:  Trip-hammers,  Tons  made.  Value  in  dollars. 

Naileries :  Naileries,  Peunds  of  nails  made.  Value  in  dollars. 

Blacksmiths'  sh»p)s:  Number  of  shops,  Dozens  of  iron  shovels,  Value 
in  dollars. 

Brass  clocks:  Number  of  clocks.  Value  iu  dollars. 

Tin  and  copper  ware  :  Number  of  shops.  Value  in  dollars. 
M2 


Buttons:  Value  in  dollars. 

Tanneries :  Number  of  tanneries.  Hides  and  skins.  Number,  Value  ia 

dollars. 
Saddlery :  Value  in  dollars. 

Shoes,  boots,  and  slippei-s :  Pairs,  Value  in  dollars. 
Leather  gloves:  Dozen,  Value  in  dollars. 
Flaxseed  oil:  Mills,  Gallons,  Value  in  dollars. 
Spirits  distilled  from  fruit,  potatoes,  and  grain:  Distilleries,  Gallons, 

Value  in  dollars. 
Breiveries :  Number. 
Cabinetmaker's  work:  Value  in  dollars. 
Wooden  clocks:  Number,  Value  in  dollars. 
Paper:  Mills,  Reams,  Value  in  dollars. 
Marble  saw-mills :  Mills,  Feet  sawed,  Value  in  dollars. 
Potteries  :  Number,  Value  in  dollars. 
Sieves  :  Number,  Value  in  dollars. 
Gunpowder :  Mills,  Pounds,  Value  in  dollars. 
Born  combs :  Dozen,  Value  in  dollars. 
Books  printed:  Printing  offices.  Number  of  volumes  printed,  Value 

iu  dollars. 
Straw  bonnets:  Number,  Value  in  dollars. 

ARTICLES  01?  A  DOUBTFUL   NATURE  AS   RETUROT;D   BY  THE   DEPCTT 
MARSHALS. 

Pot  and  pearl  ashes:  Potash,  Value  in  dollars,  Pearl  ashes,  Barrels, 
Value  in  dollars.  Pot  and  pearl  ashes  not  distinguished,  Value 
in  dollars. 

Maijle  sugar :  Pounds,  Value  in  dollars. 

Lime:  Bushels,  Value  in  dollars. 

Copperas :  Tons,  Value  in  dollars. 

Malt:  Malt-houses,  Bushels  made.  Value  in  dollars. 
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RHODE  ISLAND. 


Cotton  goods  in  families,  etc. :  Yards,  Value  iu  dollars. 

Cotton  manufacturing  estahlisltmcntu :  Number,  Yards,  Value  in  dollars. 

Flaxen  goods  in  families,  etc. .  Yards,  Value  in  dollars. 

Blended  and  unnamed  cloths  and  stuffs:  Yards,  Value  in  dollars. 

Woolen  goods  in  families,  etc. .-  Yards,  Value  in  dollars. 

Woolen    manufacturing    establishments:    Number,    Yards,   Value   in 

dollars. 
Weh,  lace  and  fringe  :  Yards,  Value  in  dollars. 
Cotton  and  wool  spun  in  mills:  Pounds,  Value  in  dollars. 
Stockings  :  Pairs,  Value  in  dollars. 
Thread:  Runs  and  skeiirs,  Value  in  dollars. 
Number  of  looms  for  cloth  of  cotton,  wool,  etc. 
Carding  machines :  Number,  Pounds  carded.  Value  in  dollars. 
Fulling-mills :  Number,  Yards  fulled,  Value  in  dollars. 
Mules:  Number. 
Throssels:  Number. 
Spinning  frames :  Number. 
Spindles :  Number. 
Mills  for  making  macMnei-y  for  manufacturing  cotton  and  wool:  Mills, 

Value  in  dollars. 
Hatteries :    Hatteries,  Wool   and  mixed  liats,  Fur  hats.  Value  in 

dollars. 
Furnaees  :  Number,  Tons  of  iron.  Value  in  dollars. 
Bloomeries :  Number. 

Forges  :  Number,  Tons  of  iron.  Value  in  dollars. 
Trip-hammers :  Number,  Value  of  "work  in  dollars. 
Boiling  and  slitting  mills  :  Mills,  Tons,  Value  in  dollars. 
Naileries  :  Number,  Pounds  made,  Value  in  dollars. 
Gunsmiths :  Establishments,  Guns  made. 


Steel  furnaces  :  Number,  Tons  of  steel.  Value  in  dollars. 
Wood-screws   mannfaotorg :     Manufactures,    Gross   made,    Value    in 

dollars. 
Brass  founderies  :  Number,  Pounds  of  brass.  Value  iu  dollars. 
Tanneries :  Tanneries,  Hides,  Calfskins,  Sole  leather.  Pounds,  Hog- 
skins,  Sheepskins,  Total  value  in  dollars. 
Shoes  and  ulippers  :  Pairs,  Value  in  dollars. 
Saddles  and  bridles,  etc..  Number,  Value  in  dollars. 
Trunks  :  Number,  Value  in  dollars. 
Morocco  :  Number  of  skins.  Value  in  dollars. 
Leather  gloves  :  Pairs,  Value  in  dollars. 
Mills  for  dressing  leather. 

Flaxseed  oil:  Number  of  mills.  Gallons,  Value  in  dollars. 
Spirits  distilled:  Distilleries,  Gallons,  Value  in  dollars. 
Currant  wine  :  Gallons,  Value  in  dollars. 
Bark-mills :  Number. 
Sugar  refineries :  Number. 
Faxjer :  Mills,  Rciams,  Tons,  Value  in  dollars. 
Paperhanging :  Pieces,  Value  in  dollars. 
Bope-iealks :  Number,  Tons  made.  Value  in  dollars. 
Salt :  Number  of  works.  Bushels,  Value  in  dollars. 
Straw  bonnets  :  Number,  Value  iu  dollars. 
Candles  :  Pounds  made.  Value  in  dollars. 
Snuff-mills :  Number. 

CLASSED  AS    "ARTICLES   OF   A  DOUBTFUL  NATURK". 

Grist-mills :  Number. 
Sato-mills :  Number. 
Lime :  Number  of  kilns,  Bushels,  Value  iu  dollars. 


CONNECTICUT. 


Cotton  manufacturing  establishments. 

Flaxen  goods  in  families,  etc. :  Yards,  Value  in  dollars. 

Hempen  manufacturing  estailishmen  ts :  Valire  in  dollars  of  goods  made. 

Blended  and  unnamed  cloths  and  stuffs:  Yards,  Value  in  dollars. 

Woolen  goods  in  families,  etc. .  Yards,  Value  in  dollars. 

Woolen  manufacturing  establishments. 

Stockings  and  web  suspenders :  Value  in  dollars. 

Senoing  silk  and  ratv  silk:  Value  in  dollars. 

Looms  for  cloths  of  cotton,  wool,  etc.  .  Number. 

Carding  machines :  Number,  Pounds. 

Fulling-mills :  Number. 

Spindles:  Number. 

Hats :  Value  in  dollars. 

Blast  and  air  furnaces:  Number,  Value  in  dollars. 

Forges :  Forges,  Tons  of  bar  iron,  Value  in  dollars. 

Trip-hammers :  Number,  Value  in  dollars  of  "work. 

Moiling  and  slitting  mills. 

Nails:  Naileries,  Value  in  dollars  of  nails. 

Gunsmiths :  Guns,  Value  in  dollars. 

Tin-plate  work :  Value  in  dollars. 

Type  founderies. 

Brass,  jewelry,  and  plated  ware:  Value  in  dollars. 


Brass  founderies. 

Buttons :  Gross,  Value  in  dollars. 

Tanneries :  Number,  Value  of  leather  in  dollars. 

Saddlery,  shoes,  and  shoe  binding  of  leather :  Value  in  dollars. 

Flaxseed  oil :  Mills,  Value  in  dollars. 

Spirits  distilled:  Distilleries,  Gallons  distilled  from  fruit  and  grain, 

Value  in  dollars. 
Carriages :  Value  in  dollars. 
Wooden  clocks :  Number,  Value  in  dollars. 
Paper :  Mills,  Value  in  dollars. 
Marble  work:  Value  in  dollars. 
Glass  :  Works,  Value  in  dollars. 
Potteries :  Number,  Value  in  dollars  of  wares. 
Eope-walks :  Walks,  Value  iu  dollars  of  cordage. 
Gunpowder :  Mills,  Value  in  dollars. 
Combs:  Value  in  dollars. 
Straw  bonnets:  Value  in  dollars. 
Miscellaneous  goods:  Value  in  dollars. 

CLASSED   AS    "articles   OF   A  DOUBTFUL  NATURE". 

Bricks :  Value  in  dollars. 


NEW  YORK. 


Cotton  goods  made  in  families,  etc. .  Yards,  Value  in  dollars. 

Cotton  manufacturing  establishments. 

Flaxen  goods  in  families,  etc..  Yards,  Value  in  dollars. 

Blended  and  unnamed  cloths  and  stuffs  :   Yards,  Value  in  dollars. 

Toto  cloth  :  Yards,  Value  in  dollars. 

Woolen  goods  in  families,  etc.  :  Yards,  Value  in  dollars. 

Thread  :  Runs,  Value  in  dollars. 

Looms. 

Carding  machines  :  Number,  Pouxds  carded.  Value  in  dollars. 

Fulling-mills  :  Number,  Yards  fulled.  Value  in  dollars. 

Spindles. 

Batteries  :  Number,  Hats,  Value  in  dollars. 

Furnaces  :  Blast  furnaees.  Air  furnaces.  Tons  of  iron, Value  in  dollars. 

Bloomeries:  Number,  Tons  of  ii'on.  Value  in  dollars. 

Forges  :  Number,  Tons  of  iron,  Value  in  dollars. 

Trip-hammers. 


Boiling  and  slitting  mills  :  Number,  Tons,  Value  in  dollars. 

Naileries:  Number,  Pounds  of  Nails,  Value  in  dollars. 

Tanneries  :  Number,  Hides  tanned.  Calfskins  tanned,  Sheepskin« 

tanned.  Value  in  dollars. 
Morocco  :  Skins,  dozen,  Value  in  dollars. 
Flaxseed  oil :  Nuinber,  Gallons,  Value  in  dollars. 
Spirits  distilled:  Number  of  distilleries.  Gallons,  Value  in  dollars. 
Breweries:  Number,  Gallons  brewed.  Value  in  dollars. 
Be  lined  sugar  :  Refineries,  Pounds  refined,  Value  in  dollars. 
Paper  :  Mills,  Reams  made,  Vabae  in  dollars. 
Glass  :  Works,  Square  feet  of  glass,  Value  in  dollars. 
Tobacco  and  Snuff:    Mills,  Pounds   of  tobacco.    Pounds   of  snoff, 

Value  in  dollars. 

Pope-walks :  Walks,  Tons  of  cordage,  Value  in  dollars. 

Chocolate  :  Mills,  Pounds,  Value  in  dollars. 

Gunpowder:  Mills,  Pounds,  Value  in  dollars. 
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NEW  JERSEY. 


Cotton  manufacitiring  estdblishmeirts :    Establishments,  Yards  made, 

Value  in  dollars. 
Mued  cloth  and  cotton  establishments,  chiefly  mixed :  Yards  made,  Value 

in  dollars. 
Flaxen  goods  in  families,  etc.  :  Yards  made,  Value  in  dollars. 
Blended  and  iinvamed  cloths  and  stuffs:  Yards  made.  Value  in  dollars. 
Woolni  goods  in  families,  etc. :  Yards  made,  Value  in  dollars. 
Blankets  of  wool :  Number,  Value  in  dollars. 
Carpeting  a>id  coverlets  :  Yards  made.  Value  i]i  dollars. 
Yarn  :  Pounds,  Value  in  dollars. 

Cotton  and  wool  spun  in  mills:  Pounds,  Value  in  dollars. 
Silk  manufactories  :  Number,  Yards  made,  Value  in  dollars. 
Stockings :  Pairs,  Value  in  dollars. 
Looms. 

Heed  manufactories  :  Number,  Value  in  dollars. 

Carding  machines:  Number,  Pouuds,  Value  in  dollars. 

Fnlling-mills:  Number,  Yards  fulled,  Value  in  dollars. 

Lahor-saving   machinery:     DraTring   and   roving   macbines.    Mules' 
Billies,  Jennies,  Throssels,  Twisters,  Spring  frames.  Spindles. 

Haittries  :  Fur  bats.  Value  in  dollars. 

Blast  and  air  furnaces :  Number,  Tons,  Value  in  dollars. 

Bloomiries  :  Number,  Tous  of  iron.  Value  in  dollars. 

Forges  :  Number,  Tons  of  bar  iron,  etc..  Value  in  dollars. 

Trip-hammtrs :  Number,  Tons  of  T\'rongbt-iron,  Value  in  dollars. 

Boiling  and  slitting  mills:    Number,  Tons  rolled  and  slit.  Value  in 
dollars. 

Naileries:  Number,  Pounds,  Value  in  dollars. 

Wire-dra^ving  manufactories. 

Guns  :  Establishments,  Number  made.  Value  in  dollars. 

Steel  furnaces :  Number,  Tons,  A'alue  in  dollars. 


Door  locks  :  Number,  Value  in  dollars. 

Large  scre^M,  steel  springs,  etc.:  Value  in  dollars. 

Tin-plate  work:  Value  in  dollars. 

Plating  manufactories:  Number,  Value  in  dollars. 

Hydrostatic  machines. 

Tallow  candles  :  Value  in  dollars. 

Soap  :  Value  in  dollars. 

Tanneries:  Number,  Hides,  Calfskins,  Sheepskins,  Leather  un- 
named. Leather  by  weight  reduced  to  pounds,  Value  in  dollars. 

Shoes,  boots,  and  slippers  :  Pairs,  Value  in  dollars. 

Flaxseed-oil  mills  :  Number,  Gallons,  Value  in  dollars. 

Distilleries  :  Number,  Gallons,  Value  in  dollars. 

Breweries  :  Number,  Gallons  brewed.  Value  in  dollars. 

Carriages  made:  Value  in  dollars. 

Bark,  ground:  Value  in  dollars. 

Paper:  Mills,  Reams,  Value  in  dollars. 

Playing  cards  :  Dozen  of  packs,  Value  in  dollars. 

Glass  manufactories  :  Glass  works.  Square  feet  of  glass,  Bottles, 
Value  in  dollars. 

Potteries  :  Number,  Value  in  dollars. 

Drugs  :  Value  in  dollars. 

Paints:  Manufactories,  Tons,  Value  in  dollars. 

Chocolate  :  Mills,  Pounds,  Value  in  dollars. 

Gunpowder:  Mills,  Pounds,  Value  in  dollars. 

Straio  bonnets:  Number,  Value  in  dollars. 

Bookbinders. 

CLASSED  AS    "ARTICLES   OF  A  DOUBTFUL  NATURE". 

Mahogany,  sawed :  Value  in  dollars. 
Bricks  :  Value  in  dollars. 


PENNSYLVANIA. 


Cotton  goods  in  families,  etc.  .  Yards  made. 

Cotton  manufacturing  establishments  :  Number,  Yards  made. 
Flaxen  cloth  in  families,  etc.  .  Yards  made. 
Mixed  cloth  and  hempen  ditto,  chiefly  mix<d :  Yards  made. 
Hempen  cloth  mannfacluring  establishments :  Yards  made. 

Woolen  cloth  in  families,  etc. :  Yards  made. 

Woolen  cloth  mannfactnring  establishments:  Yards  made. 

Total  value  in  dollars  of  all  hinds  of  cloths  and  sivffs. 

Carpeting  and  covei-lets:  Yaids  made.  Value  in  dollars. 

Hempen  and  flaxen  yarn  :  Mills,  Tons,  Value  in  dollars. 

Stockings:  Pairs,  Value  in  dollars. 

Shirt  buttons:  Dozens,  Value  in  dollars. 

Cotton  and  wool  spun  in  mills:  Pounds,  Value  in  dollars. 

Web,  lace,  and  fringe :  Yards,  Value  in  dollars. 

Hand-cards:  Number. 

Spinning-wheels :  Number. 

L^ooms  :  Number. 

Seeds  manufactured:  Value  in  dollars. 

Carding  macldnes :  Number,  Pounds  carded.  Value  in  dollars. 

Fulling-mills :     Number,  Yards  fulkil,  Value  in  dollars. 

Labor-saving  machinery :  Drawing  and  roving  macbines.  Mules,  Bil- 
lies, Jeuuies,  Throssels,  Twisters,  Spooliug-macbines,  Stretch- 
ers, Looms  with  fly-shuttles.  Water  frames,  Eei'ds,  Patent 
shearing  machines,  Wool-pickers,  Spin-frames,  Spindles,  Man- 
ufactories for  cotton  rollcs-s,  Machines  for  cutting  and  setting 
card  teeth.  Wheel-iron  manufactories.  Quantity,  Value  in 
dollars. 

Hand  cards:  Establishments,  Value  in  dollars. 

Floor-cloth  stamping :  Number,  Yards,  Value  in  dollars. 

Machine  makers:  Number,  Value  in  dollars. 

Patent  hat-looms:  Number,  Quantity  woven  of  cotton  and  straw. 
Value  in  dollars. 

Hats:  Nnmbrr  of  batteries,  AVoal  and  mixed  hats.  Fur  hats,  Value 
in  dollars. 

Furnaces:  Blast  furnaces.  Air-furnaces,  Total  number,  Tous,  A'alue 
in  dollars. 

Bloomeries :  Number,  Value  in  dollars. 
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Forges  :  Number,  Tons  made.  Value  in  dollars. 

Trip-hammers :  Number,  Value  iu  dollars. 

Rolling  and  slitting  mills:  Number,  Tons  of  rolled  iron.  Tons  of  slit 

iron.  Value  iu  dollars. 
Nails:  Naileries,  Poands  of  nails.  Value  iu  dollars. 

Boring-mills:  Number,   Guns  bored.  Cannon  bored.  Value  in  dol- 
lars. 

Wire-drawing :  Establishments,  Value  in  dollars. 

Gun  manujactories :  Number,  Guns.  Rifles,  Other,  Value  in  dollars. 

Blacksmiths  :  Number  of  shops.  Value  in  dollars. 

Steel  furnaces  :  Tons,  Value  in  dollars. 

Said  manufactories  :  Number,  Value  iia  dollars. 

Wire  loorkers:  Number,  Vahie  iu  dollars. 

Planes :  Establishments,  Number  of  planes,  Value  in  dollars. 

Cutlers:  Number  of  shops,  Value  in  dollars. 

Currycombs :  Dozen,  Value  in  dollars. 

Mills  for  grinding  flatirons  :  Number,  Value  in  dollars. 

File  factories:  Number,  Value  iu  dollars. 

Hydraulic-engine  makers:  Number,  Value  iu  dollars. 

Gold  and  silver  work  and  jeioelry :  Value  in  dollars. 

Tin-plate  work:  Quantity,  Value  included  iu  Copper,  etc. 

Type  fonnderies :  Pounds. 

Coffee-mills :  Number  made.  Value  in  dollars. 

Copper,    brass,  and   tin :  Number   of   manufactories.    Pieces   made, 
Value  in  dollars,  which  includes  value  of  tin-plate  work. 

Bell  fonnderies:  Number,  Value  in  dollars. 

Buttons  :  Manufactories,  Gross,  Value  in  dollars. 

Black  lead  :  Establishments,  Value  in  dollars. 

Bed  and  white  lead  :  Tons  made. 

Leaden  shot:  Mauul'actories,  Tous  made. 

Bed  and  white  lend,  leaden  shot  and  types:  Value  in  dollars. 

Plumbers:  Establishments,  Value  in  dollars. 

Soap  and  candles:  MauufaotBries,  Pounds  of  soap.  Pounds  of  can- 
dles. Value  of  soap  and  candles  in  dollars. 

White  wax  candles:  Mauufactories,  Value  in  dollars. 

Spring  oil:  Gallons,  Value  iu  dollars. 

Tanneries:  Tanneries,  Value  in  dollars. 


REMARKS  ON  THE  STATISTICS  OF  MANUFACTURES. 
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PENNSYLVANIA— Continued. 


Shoes,  hoots,  slippers,  trunlcs,  and  saddlery :  Pairs  of  shoes,  boots,  and 
slippers,  trunks,  saddles,  and  bridles,  Value  of  shoes,  hoots,  and 
slippers,  trunks,  and  saddlery. 

Harness:  Value  iu  dollars. 

Moroeco :  Factories,  Dozen  of  skins,  Value  in  dollars. 

Moccasins :  Pairs,  Value  in  dollars. 

Buckskin  overalls :  Pairs. 

Leather  r/loves :  Paiis. 

Gloves  and  overalls:  Value  in  dollars. 

Glue:  Quantity  in  pounds.  Value  in  dollars. 

Razor  strop:  Manufactories,  Value  in  dollars. 

Furriers:  Number,  Value  in  dollars. 

Mustard  makers:  Manufactories,  Pounds,  Value  in  dollars. 

Flaxseed  oil:  Mills,  Callous  made.  Value  in  dollars. 

Distilleries:  Number,  Gallons,  Value  iu  dollars. 

Breweries:  Number,  Barrels,  Value  iu  dollars. 

Wine  :  Barrels  grape  wine,  Barrels  curia nt  wine.  Value  in  dollars. 

Starch  and  hair  powdei' :  Manufactories,  Pounds,  Value  in  dollars. 

Wafers :  Manufactories,  Value  iu  dollars. 

Shipping :  Tons,  Value  in  dollars. 

Boats:  Tons,  value  iu  dollars. 

Cabinet  makers:  Makers,  Value  of  work  in  dollars. 

Wagons:  Number,  Value  in  dollars. 

Carriages  :  Number  of  shops,  A''alne  in  dollars, 

Coopers'  shops  :  Number,  A'alue  in  dollars. 

Wattr  turning  machines:  Number,  Value  in  dollars. 

Saddle-trees  :  Makers,  Value  in  dollars. 

Last  and  hoot  trees  :  Makers,  Value  in  dollars. 

Prill <  cutting  :  Establishments,  Value  in  dollars. 

Printing  presses  :  Manufactories,  Value  in  dollars. 

Bark:  Mills. 

Baskets  :  Number,  Value  in  dollars. 

Cork-cutting  :  Establishments,  Value  iu  dollars. 

Chip  hats :  ^Jumber. 

Spirits  of  turpeiilint  and  varnish  :  Gallons,  Value  in  dollars. 

Sugar:  Refineries,  Pounds,  Value  iu  dollars. 

Paper:  Mills,  Eeams,  Tons,  Value  iu  dollars. 

Paperhanging  :  Manufactories,  Pieces  stamped,  Value  in  dollars. 

Playing  cards  :  Manufactories,  Value  in  dollars. 

Marble  yards  :  Number,  Value  iu  dollars. 

Marhle  saw-7nills  :  Nuuiber,  Value  in  dollars. 

Stonecutters  :  Number,  Value  in  dollars. 

Glass  :  Works,  Value  in  dollars. 

Glass  cutting  :  Establishnieiits,  Value  in  dollars. 

American  cigars:  Manufactories,  Number  made,  Value  in  dollars. 

Spanish  cigars  :  Manufactories,  Nuuiber  made,  Value  in  dollars. 

Snujf  and  tobacco  :  Mills,  Value  in  dollars. 

Potteries  :  Number,  Pieces  made,  Value  iu  dollars. 


Drugs  :  Manufactories,  Value  in  dollars. 

Laboratories :   Number,  Tons  of  nitre,  borax,  brimstone,  etc..  Value 

in  dollars. 
Prussian  blue:  Pounds,  Value  in  dollars. 
Lampblack:  Manufactories,  Value  in  dollars. 
Dyers:  Number,  Value  in  dollars. 
Hope-walks :   Number,  Tons  made,  Value  in  dollars. 
Tobacco  and  snuff:  Pounds. 
Brushes  :  Manufactories,  Value  in  dollars. 
Horse-hair  cloth:  Manufactories,  Value  in  dollars. 
Hand-helloivs  :  Manufactories,  A'^alue  in  dollars. 
Chocolate  :  Pounds,  Value  iu  dollars. 
Composition  ornaments  :  Makers,  Value  in  dollars. 
Drums:  Manufactories,  Value  in  dollars. 
Engravings :  Establishments,  Value  in  dollars. 
Bookbinders  :  Number,  Value  ill  dollars. 
Ariijioial  flowers  :  Manufactories,  Value  in  dollars. 
Gunpowder :  Mills,  Pounds  made,  Value  in  dollars. 
Ginger:  Manufactories,  Pounds,  Value  in  dollars. 
Conihs  :  Dozen,  Value  iu  dollars. 
Looking-glasses:  Prami^rs,  Value  in  dollars. 
Muslin  and  linen  printers  :  Establishments,  Hands  employed.  Yards 

of  gown  stuff,  shawls,  hanilkerchiefs,  etc.,  Value  in  dollars. 
Printing:  Offices,  Value  iu  dollars. 
Salt:  Works,  Bushels,  Value  iu  doll.ars. 
Suspenders  :  Manufaclories,  Dozens,  Value  in  dollars. 
Umbrellas:  Manufactories,  Value  iu  dollars. 
Upholsterers  :  Number,  Value  iu  dollars. 
Whips:  Manufactories,  Value  iii  dollars. 
Hemp  :  Pounds,  Value  in  dollars. 

Wheat  mills:  Nunil.er,  Bushels,  Barrels,  Value  in  dollars. 
Malt:  Bushels,  Value  in  dollars. 
Hulling-mills :  Number,  Value  in  dollars. 

CLASSED   AS    "ARTICLES   OF   A   DOUBTFUL   NATURE "- 

Barley:  Mills,  Pounds,  Value  in  dollars. 

Clorer:  Mills,  Bushels,  Value  iu  dollars. 

Windmills :  Value  in  dollars. 

Maliogany :  Saw-mills,  Feet,  Value  in  dollars. 

Saw-mills:  Nuuiber,  Feet,  Value  iu  dollars. 

Potash:  Value  iu  dollars. 

Maple  sugar :  Pounds,  Value  iu  dollars. 

Bosin  and  pilch:  Barrels. 

Slate:  Quarries,  Value  in  dollars. 

Bricks:  Number  of  kilns.  Number  of  bricks,  Value  in  dollars. 

Hemp-mitts  :  Pounds,  Value  in  dollars. 

Lime:  Kilus,  Bushels,  A^alue  in  dollars. 

Plaster  of  paris :  Tons  ground.  Value  in  dollars. 


DELAWARE. 


Cotton  in  families,  etc.  .  Yards,  Value  in  dollars. 

Cotton  manufacturing  establishments :  Number. 

Flaxen  goods  in  families,  etc. :  Yards  made.  Value  in  dollars. 

Mixed  cloth,  and  hempen,  chiefly  mixed  :  Yards  made,  Value  in  dollars. 

Woolen  goods  in  families,  etc. :  Yards  made.  Value  in  dollars. 

H'oolen  manufacturing  establishments  :  Number,  Yards  made,  Value  iu 

dollars. 
Cotton  and  v:ool  spun  in  mills:  Pounds,  Value  in  dollars. 
Stockings  :  Pieces,  Value  in  dollars. 
Looms  :  Nuuiber. 
Carding-machines  :  Number. 
Fulling-mills :  Number. 
Sjjindles :  Number. 

Hatteries  :  Fur  hats,  Wool  and  mixed  hats,  Value  in  dollars. 
Forges :  Number,  Tons,  Value  in  dollars. 
Boiling  and  slitting  mills  :  Number,  Tons,  Value  in  dollais. 


Nails:  Naileries,  Pounds,  Value  in  dollars. 

Tanneries:  Number,  Hides  and  skins  tanned,  Pounds  tanned,  Valua 

in  dollars. 
Shoes  and  boots  :  Pairs,  Value  in  dollars. 
Distilleries :  Number,  Gallons,  Value  iu  dollars. 
Breweries  :  Number,  Barrels,  Value  in  dollars. 
Paper-mills  :  Number,  Value  in  dollars. 
Snuff-mills:  Numb'  r.  Pounds,  Value  in  dollars. 
Bojje-walks  :  Number,  Tous,  Value  in  dollars. 
Gunpowdei- :  Mills,  Pounds,  Value  in  dollars. 
Salt:  W^orks,  Barrels,  Value  in  dollars. 

CLASSED  AS    "ARTICLES   OF   A   DOUBTFUL  NATURE". 

Grist-mills :   Number,  Barrels  of  iiour,  Barrels  of  cornmeal,  Va]n« 

in  dollars. 
Barley-mills:  Number,  Pounds,  Value  in  dollars. 
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REMARKS  ON  THE  STATISTICS  OF  MANUFACTURES. 


MARYLAND. 


Cotton  manufacturing  establishments. 

Btcnded  and  unnamed  cloths  and  stuffs:  Yards  made,  "Value in  dollars. 

Woolen  manufacturiny  estahlishments. 

Carpetinfj  and  coverlets:  Yards  made,  Value  in  dollars. 

Cotton  and  u-ool  spun  in  mills:  Pounds,  Value  in  dollars. 

Stoclings :  Pairs,  Value  in  dollars. 

Looyns. 

Stocldng  looms. 

Carding-machines :  Number,  Pounds,  Value  iu  dollars. 

FuUing-mills :  Mills,  Yards  fulled,  Value  in  dollars. 

Labor-saving  machinery :  Drawing  and  various  machines,  Mules,  Jen- 
nies, Looms  -with  flying  shuttles.  Reeds,  Spinuing  frames.  Spin- 
dles. 

Weaving  machines  by  ivater. 

Batteries :  Number,  Wool  and  mixed  bats.  Value  in  dollars. 

Furnaces:  Blast-furnaces,  Air-fumaces,  Total  number.  Tons  made, 
Value  iu  dollars. 

Forges  :  Number,  Tons,  Value  iu  dollars. 

Trip-hammers :  Number,  Value  in  dollars. 

Rolling  and  slitting  mills:  Number,  Tons,  Value  in  dollars. 

Naileries:  Number,  Pounds  of  made.  Value  in  dollars. 

Gunsmiths :  Number,  Rifles,  Other,  Value  in  dollars. 

Blacksmiths :  Number,  Value  iu  dollars. 

Clocks  and  watches :  Makers,  Value  in  dollars. 

Silversmiths. 

Tin-plate:  Workers,  Value  in  dollars. 

Type  founderies. 

Still  manufactories :  Number,  Stills,  Value  in  dollars. 

Brass :  Founderies,  Value  in  dollars. 

Tanneries :  Number,  Hides  and  skins.  Value  in  dollars. 

Shoes,  boots,  and  slippers:  Manufactories,  Pairs,  Value  in  dollars. 

Saddlers:  Number,  Saddles  and  bridles.  Value  in  dollars. 

Harness :  Sets. 

Morocco  dressers. 


Glue:  Value  in  dollars. 

Flaxseed  oil :  Mills,  Gallons,  Value  in  dollars. 

Distilleries :  Number,  Gallons  from  fruit  and  grain,  Value  in  dollars. 

Breim-ies :  Number,  Barrels,  Value  in  dollars. 

Starch  and  hair  poxuder :  Manufactories,  Pounds,  Value  in  dollars. 

Cabinet  makers:  Number,  Value  in  dollars. 

Candles :  Manufactories,  Value  in  dollars. 

Carriages:  Manufactories,  Value  in  dollars. 

Saddle-trees :  Makers,  Number  of  saddle-trees,  Value  in  dollars. 

Sugar,  refined :  Refiners,  Pounds,  Value  iu  dollars. 

Paper :  Mills,  Reams,  Value  is  dollars. 

Marble  yards :  Number,  Value  iu  dollars. 

Soapstone:  Value  in  dollars. 

Millstone  manufactories :  Number,  Value  in  dollars. 

Glass:  Works,  Square  feet,  Bottles,  Value  in  dollars. 

Tobacco  :  Manufactories,  Value  in  dollars. 

Potteries:  Number,  Value  iu  dollars. 

Drugs  and  dyestuffs :  Gallons,  Castor  oil.  Value  iu  dollars.     Jallop, 

Pounds,  Value  iu  dollars.     Turmerick,  Pounds,  Value  iu  dollars. 

Peruvian  bark.  Value  in  dollars. 
Bope-walks  :  Number,  Tons,  Value  in  dollars.  , 

Brush  malcers :  Number,  Value  in  dollars. 
Curled  hair:  Manufactories,  Value  in  dollars. 
Chocolate :  Manufactories,  Pounds. 
Gunpowder:  Mills,  Pounds,  Value  iu  dollars. 
Tortoise,  ivory,  and  horn  manufactories :  Value  in  dollars- 
Salt:  Works,  Bushels,  Value  in  dollars. 

CLASSED   AS    "ARTICLES   OP   A   DOUBTFUL  NATURB"- 

Flour-mills  :  Mills,  Barrels,  Value  in  dollars. 

Saia-mills. 

Windmills. 

Tobacco  :  Hogsheads,  Value  in  dollars. 


VIRGINIA. 


Cotton  goods  in  families,  etc.:  Yards  made. 
Mixed  goods  and  cotton  goods  in  families :  Y'ards  made. 
Flaxen  goods  in  families :  Yards  made. 
Woolen  goods  in  families:  Yards  made. 
The  total  value  of  all  kinds  of  eloihs  and  stuffs. 
Stockings  :  Pairs,  Value  iu  dollars. 
Looms :  Number. 
Stocking  manufactories. 
Carding-machines. 
Fulling-mills. 
Spindles. 

Hats :  Wool  and  mixed  hats.  Value  in  dollars. 
Furnaces:  Blast-furnaces,  Air-furnaces,  Total  number,  Tons,  Value 

in  dollars. 
Bloomeries. 

Forges :  Number,  Tons,  Value  iu  dollars. 
Trip-hammers :  Number,  Value  in  dollars. 
Boiling  and  slitting  mills:  Value  in  dollars. 
Naileries:  Pounds,  Value  iu  dollars. 
Fulling-mills :  Yards,  Value  iu  dollars. 
Spinnin  g  fram  es . 
Spinning-wheels  :  Number. 
Cannon  :  Number,  Value  in  dollars. 
Guns:  Rifles,  Other,  Value  in  dollars. 
Swords  :  Number,  Value  in  dollars. 
Blacksmiths'  work:  Value  in  dollars. 
Steel  furnaces  :  Number,  Tons,  Value  in  dollars. 
Door  loiks :  Number,  Value  in  dollars. 
Augers:  Number,  Value  in  dollars. 
Clocks  and  watches  :  Value  in  dollars. 
Gold  and  silver  work  and  jewelry :  Value  in  dollars. 
n.i  and  copper  ware:  Value  in  dollars. 
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Stills :  Number,  Value  in  dollars. 

Copper,  brass,  and  tin:  Pounds,  Value  iu  dollars. 

Buttons:  Value  in  dollars. 

Bead :  Tons,  Value  in  dollars. 

Leaden  shot:  Value  iu  dollars. 

Soap  and  candles :  Pounds  of  candles.  Pounds  of  soap.  Value  "f  candleB, 

Value  of  soap. 
Tanneries:  Number,  Hidos,  Value  in  dollars. 
Shoes,  boots,  and  slippers  :  Pairs,  Value  in  dollars. 
Harness:  Sets,  Value  in  dollars. 
Value  of  saddlery  in  dollars. 
Flaxseed  oil :  Mills,  Gallons,  Value  in  dollars. 
Distilleries:  Number,  Gallons,  Value  in  dollars. 
Breweries :  Number,  Gallons,  Value  in  dollars. 
Windsor  chairs:  Dozens,  Value  in  dollars. 
Cabinet  ware  :  Value  in  dollars. 
Carriages  :  Number,  Value  in  dollars. 
Paper :  Mills,  Reams,  Value  iu  dollars. 
Coopers:  Barrels  made,  Value  in  dollars. 
Snuff  and  tobacco:  Pounds,  Value  iu  dollars. 
Potteries:  Number,  Value  in  dollars. 
Eope-walks :  Number,  Value  in  dollars. 
Curled  hair:  Pounds,  Value  in  dollars. 
Gunpowder:  Mills,  pounds.  Value  in  dollars. 
Salt:  Bushels,  Value  in  dollars. 

CLASSED   AS    "ARTICLES    OF    A   DOUHTFUL  NATURE". 

Wheat :  Mills,  Barrels  of  flour  made,  Value  iu  dollars. 

Number  of  saw-mills. 

Saltpeter:  Pounds  made.  Value  in  dollars. 

Maple  sugar :  Pounds,  Value  in  dollars. 
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OHIO. 


■Cotton  goods  in  families,  etc. :  Yards,  Value  iu  dollars. 

•Cotton  manufacturing  establishments. 

Flaxen  goods  in  families,  etc. ;  Yards  made,  Value  in  dollars. 

Blended  and  unnamed  cloths  and  stuffs :  Yards  made,  Value  in  dollars. 

Woolen  goods  in  families,  etc. ;  Yards  made,  Value  in  dollars. 

Cotton  and  leool  spun  in  mills:  Pounds,  Value  in  dollars. 

Looms :  Number. 

Car  ding-machines ;  Number,  Pounds  carded,  Value  in  dollars. 

Spindles. 

Fulling-mills :  Number,  Value  in  Dollars. 

Furnaces :  Number,  Tons,  Value  in  Dollars. 

Bloomeries:'  Number,  Tons,  Value  in  dollars. 


Naileries:  Number,  Pounds,  Value  in  dollars. 
Tanneries:  Number,  Hides,  Value  in  dollars. 
Flaxseed  oil  mills :  Number,  Gallons,  Value  in  dollars. 
Distilleries:  Number,  Gallons,  Value  in  dollars. 
Breweries :  Number,  Gallons,  Value  in  dollars. 
Paper :  Mills,  Value  in  dollars. 
Gunpowder:  Mills,  Pounds,  Value  iu  dollars. 
Salt:  BusLels,  Value  in  dollars. 

CLASSED   AS  "ARTICLES   OF   A  DOUBTFUL  NATURE". 

Maple  sugar  :  Pounds,  Value  in  dollars. 


KENTUCKY. 


Cotton  manufacturing  establishments. 

Blended  and  unnamed  cloths  and  stuffs :  Yards  made.  Value  in  dollars. 

Bagging,  for  cotton,  made  of  hemp :  Manufactories,  Value  in  dollars. 

Zooms:  Number. 

Carding-machines :  Number,  Pounds  carded. 

Fulling-mills :  Number,  Yards  fulled.  Value  in  dollars. 

Spindles. ' 

Furnaces:  Number,  Tons,  Value  iu  dollars. 

Forges :  Number,  Tons,  Value  in  dollars. 

Naileries :  Numljer,  Tons,  Value  in  dollars. 

Tanne)-ies :  Number,  Hides  and  skins.  Value  in  dollars. 


Flaxseed  oil:  Mills,  Gallous,  Value  in  dollars. 
Distilleries:  Number,  Gallons,  Value  in  dollars. 
Paper-mills  :  Number,  Reams,  Value  in  dollars. 
Eope-ivallis :  Number,  Tons,  Value  in  dollars. 
GunxMwder  mills:  Number,  Pounds,  Value  iu  dollars. 
Salt:  Works,  Busbels,  Value  in  dollars. 

CLASSED   AS  "ARTICLES   OF   A   DOUBTFUL  NATURE'' 

Hemp :  Tons  prejiared.  Value  in  dollars. 
Maple  sugar :  Pounds,  Value  in  dollars. 
Saltpeter :  Pounds,  Value  in  dollars. 


NORTH  CAROLINA. 


Blended  and  unnamed  cloths  and  stuffs:  Yards  made.  Value  in  dollars. 

Spinning-wheels :  Number. 

Looms :  Number. 

Fulling-mills :  Number,  Yards  fiilled.  Value  in  dollars. 

Labor-saving  machinerg :  Spinning  frames.  Spindles. 

Fur  hats :  Number,  Value  in  dollars. 

Iron  works :  Bloomeries,  Trip-hammers,  Rolling  and  slitting  mills. 

Naileries. 
Iron  manufactures  not  marlced :  Value  in  dollars. 
Gunsmiths :  Rifles,  Value  in  dollars. 
Blacksmiths :  Shops,  Value  in  dollars. 
Stills  made :  Value  in  dollars. 


Candles  :  Manufactories,  Pounds,  Value  in  dollars. 

Tanneries :  Hides,  Value  in  dellars. 

Shoes,  tools,  and  slippers:  Value  in  dollars. 

Flaxseed  oil :  Mills,  Gallons,  Value  in  dollars. 

Distilltries :  Stills,  Gallons,  Value  iu  dollars. 

Essence  of  turpentine:  Stills,  Gallons,  Value  iu  dollars. 

Paper :  Mills,  Reams,  Value  in  dollars. 

Snuff:  Mills,  Value  in  dollars. 

Bope-icalks :  Number,  Value  in  dollars. 

Gunpoxoder :  Mills,  Pounds,  Value  in  dollars. 

Salt:  Works,  Bushels,  Value  in  dollars. 


EASTERN  DISTRICT  OF  TENNESSEE. 


Blended  and  unnamed  cloths  and  stuffs:  Value  in  dollars. 

Zooms :  Number. 

Fulling-mills :  Mills,  Value  in  dollars. 

Hats  made :  Value  in  dollars. 

Furnaces:  Number,  Value  in  dollars. 

Bloomeries :  Number,  Value  in  dollars. 

Forges:  Number,  Value  in  dollars. 

Naileries :  Number,  Value  in  dollars. 

Guns  made:  Value  in  dollars. 

leather  tanned:  Value  in  dollars. 

Shoes,  boots,  and  slippers :  Value  in  dollars. 


Saddlery :  Value  in  dollars. 
Flaxseed  oil :  Value  in  dollars. 
Distilled  liquors:  Value  iu  dollars. 
Paper:  Mills,  Value  iu  dollars. 
Cordage:  Value  in  dollars. 
Gunpoxoder :  Value  in  dollars. 

CLASSED   AS  "ARTICLES   OF   A  DOUBTFUL  NATCKB'' 

Maple  sugar:  Value  in  dollars. 
Saltpeter  •  Value  in  dollars. 


WESTERN  DISTRICT  OF  TENNESSEE. 


Cotton  cloth  in  families,  etc. :  Yards  made. 

Cotton  manufacturing  establishments. 

Blended  and  unnamed  cloths  and  stuffs  :  Yards  made. 

Woolen  cloths  in  families,  etc.  :  Yards  made. 

Total:  Value  in  dollars. 

Cotton  and  wool  sjj«h  in  mills:  Pounds,  Value  in  dollars. 

Looms :  Numbi'r. 

Fxilliug-mills :  Nuiuber,  Yards  fulled.  Value  iu  dollars. 

Spindles. 

Fux-naees  :  Number,  Tons,  Value  in  dollars. 

Forges:  Number,  Tons,  Value  iu  dollars. 


Naileries :  Number,  Pounds,  Value  in  dollars. 
Tanneries:  Number,  Hides,  ^'alue  iu  dollars. 
Distilleries :  Number,  Gallous,  Value  iu  dollars. 
Glauber  salts  :  Pounds,  \'alue  iu  dollars. 
Copperas:  Pounds,  Value  iu  dollars. 
Rope-xealks  :  Number,  Tons,  Value  in  dollars. 
Gunpoieder  mills  :  Xuuiber,  Pounds,  Value  iu  dollars. 

CLASSE1>   AS  "ARTICLES    dF   A   DOUllTIUL   XATURE"- 

Saltpeter  eax-en :  Ni.-'uber,  Pounds.  Value  iu  dollars. 

Picd  ochre:  Pounds   Value  in  dollars. 

*4/ 


xlviii 


EEMARKS  ON  THE  STATISTICS  OF  MANUFACTURES. 


SOUTH  CAKOLINA. 


Cotton  goods  in  families,  etc. :  Yards  made,  Value  in  dollars. 

Mixed  goods  and  cotton  goods:  Yards  made,  Value  in  dollars. 

Flaxen  goods  :  Yards  made,  Value  in  dollars. 

Woolen  goods  in  families,  etc. .-  Yards  made,  Value  in  dollars. 

Flaxen  and  mixed  goods :  Yards  made.  Value  ia  dollars. 

Spinning-wheels :  Number. 

Looms ;  Number. 

Carding-machines :  Number,  Value  in  dollars. 

Labor-saving  machines  :  Spinning-jennies,  Spindles. 

Batteries :  Number,  Fur  hats.  Value  in  dollars. 

Bloomeries. 

Naileries :  Number,  Value  in  dollars. 

Guns:  Smiths,  Guns,  Value  in  dollars. 

Blacksmiths :  Number,  Value  in  dollars. 


Steel  furnaces  :  Tons,  Value  in  dollars. 

Tanneries :  Number,  Hides,  Value  in  dollars. 

Shoemakers :  Number,  Pairs  of  shoes,  boots,  and  slippers,  Value  in 

dollars. 
Saddle)-]/:  Valae  in  dollars. 
Flaxseed  oil:  Mills,  Gallons,  Value  in  dollars. 
Distilleries :  Stills,  Gallons,  Value  in  dollars. 
Paper:  Mills. 

CLASSED  AS    "  ARTICLES   OF   A  DOUBTFUL  NATUKB  ". 

Wheat-  and  grist-mills:  Wheat-mills,   Grist-mills,   Barrels   of  flour 

made.  Value  in  dollars. 
Saw-mills :  Number. 


GEORGIA. 


Cotton  goods  in  families,  etc.  :  Yards  made.  Value  in  dollars. 

Cotton  manufacturing  establishments  :  Number,  Yards  made.  Value  in 

dollars. 
Flaxen  goods  in  families,  etc.  :  Yards  made.  Value  in  dollars. 
Mixed  goods  and  hempen,  chiefiij  mixed:  Yards  made,  V.iliie  in  dollars. 
Blended  and  unnamed  cloths  and  stuffs:  Yards  made.  Value  in  dollars. 
Woolen  goods  in  families,  ttc.  :  Yards  made.  Value  in  dollars. 
Bagging  for  cotton  or  hemp  :  Yards  made,  Value  in  dollars. 
Flaxen  and  mixed  goods  :  Yards  made,  Value  in  dollars. 
Stoekings  :  Pairs  made.  Value  in  dollars. 
Carding-machines. 
S])inning-wheels  :  Number. 
Looms :  Nuniber. 
Labor-saving  machinery :  Drawing  and  roving  machines.  Mules,  Billies, 

Jennies,  Looms  with  fly-shuttles,  Spinning  frames.  Spindles. 


Bloomeries  :  Number,  Tons,  Value  in  dollars. 
Forges:  Number,  Value  in  dollars. 
Naileries  :  Number,  Value  in  dollars. 

Soap  and  candles  :  Manufactories,  Pounds  of  candles,  Value  in  dol- 
lars. Pounds  of  soap.  Value  in  dollars. 
Tanneries :  Number,  Hides,  Calfskins,  Value  in  dollars. 
Deerskins  :  Number,  Value  in  dollars. 
Dislilleries  :  ^' umber.  Gallons,  Value  in  dollars. 
Breweries  :  Number,  B.arrels,  Value  iu  dollars. 
Gunpotvder :  Mills,  Pounds,  Value  in  dollars. 

CLASSED   AS    "ARTICLES  OF  A  DOUBTFUL  NATURIC". 

Saw-mills:  Number,  Feet,  Value  in  dollars. 


TERRITORY  OF  ORLEANS. 


Cotton  goods  i7i  families,  etc. :  Yards  made.  Value  in  dollars. 

Stockings :  Pairs,  Value  iu  dollars. 

Spinning-wheels. 

Looms. 

Hals:  Hatteries,  Fur  hats.  Value  in  dollars. 

Gunsmiths. 

Blacksmiths :  Shops,  Value  in  dollars. 

Clock  and  watch  makers. 

Gold  and  silver  work  and  jewelry :  Shops. 

Tin  and  copper :  Shops. 

Soap  and  candles :  Manufactories,  Pounds  of  soap,  Pounds  of  candles. 

Value  of  soap.  Value  of  candles. 
Tanneries:  Number,  Hides,  Calfskins,  V.alue  in  dollars. 
Shoemakers:  Naaiber,  Pairs  of  shoes,  boots,  and  slippers,  Value  in 

dollars. 
Distilleries:  Number,  Hogsheads,  50  gallons   each  from  molasses. 

Value  in  dollars. 
Cabinet  makers. 
Carriages  made. 


Block  and  pnmp  makers. 

Sugar:  Refineries,  Potmds,  Value  in  dollars. 

American  cigar  makers. 

Tobacco:  Pounds,  Value  in  dollars. 

Potteries:  Nuniber,  Pieces. 

Drug  manufactories. 

Pope-walks:  Number,  Tons,  Value  in  dollars. 

Gunpowder:  Mills,  Pounds,  V.alue  in  dollars. 

Salt:  Works,  Bushels,  Value  in  dollars. 

CLASSED  AS    "ARTICLES   OP    A   DOUBTFUL  NATURE". 

Saio-mills:  Number,  Feet,  Value  in  dollars. 

Sugar-planters  works:  Number,  Hogsheads  of  sugar,  Value  in  dollars. 

Bricks:  Kilns,  Number,  Value  in  dollars. 

Tiles:  Number,  Value  in  dollars. 

Indigo:  Works,  Pounds,  Value  iu  dollars. 

Molasses:  Hogsheads,  V.aluo  in  dollars. 

Cotton,  pressed :  Presses,  Value  in  dollars. 


TERRITORY  OF  MISSISSIPPI. 


Cotton  goods  in  families,  etc.  .-  Yards  made,  Value  in  dollars. 
Cotton  manufacturing  establishments. 

Flaxen  goods  in  families,  etc.  :  Yards  made,  Value  in  dollars. 
Woolen  goods  in  families,  etc.  :  Yards  made,  Value  in  dollars. 
Looms :  Number. 
*48 


Carding-machines. 

Spindles:  Nuniber. 

Tin  :  Manufactories,  Value  in  dollars. 

Tanneries  :  Number,  yalue  in  dollars. 

Distilleries. 
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TERRITORY  OF  LOUISIANA. 


Spinning-wheels :  Number. 

Looms. 

Spinning-icheel  makers. 

Matteries. 

Gruusmilhs. 

Blacksmiths. 

Gold  and  silver  work  and  jewelry  shops. 

Tin-plate  workers. 

Copper  and  irass  manvfactories. 

Leaden  shot  manufaetories. 

Soap  and  candle  manufaetories. 

Tanneries. 

Shoemakers. 

Saddlers. 

Distilleries. 


Breweries. 
Boat-iuilders. 
Cabinet  makers. 
Chair  makers. 
Wagon  makers. 
American  cigar  makers. 
Potteries. 

Manufactories  of  drugs. 
Salt  works. 
Printing  offices. 

CLASSED   AS    "ARTICLES   OF   A  DOUBTFUL   NATURE". 

Wheat-mills. 

Horse-mills. 

Sato-mills. 


TEEEITORY  OP  INDIANA. 


Cotton  goods  in  families,  etc.  :  Yards  made,  Value  in  dollars! 

Mixed  goods  and  cotton  :  Yards  made.  Value  in  dollars. 

Cotton  manufaoturing  establishments. 

Flaxen  goods  in  families,  etc. :  Yards  made,  Value  in  dollars. 

Blended  and  unnamed  cloths  and  stuffs :  Yards  made.  Value  in  dollars. 

Woolen  goods  in  families,  etc. .  Yards  made,  Value  in  dollars. 

Cotton  and  wool  spun  in  mills  :  Value  in  dollars. 

Spinning-wheels :    Number. 

Looms. 

Naileries :  Number,  Pounds,  Value  in  dollars. 

Tanneries :  Number,  Hides,  Value  in  dollars. 


Distilleries:  Number,  Gallons,  Value  in  dollars. 
Wine:  Gallons,  Value  in  dollars. 
Gunpowder :  Mills,  Pounds,  Value  in  dollars. 

CLASSED  AS    "ARTICLES   OF  A  DOUBTFUL  NATURE' 

Wheat-mills :  Number,  Barrels,  Value  in  dollars. 
Maple  sugar:  Pounds,  Valiie  in  dollars. 
Horse-mills :  Number,  Bushels. 
Grist-mills :  Number,  Bushels,  Value  in  dollars. 
Saiv-mills :  Number,  Feet,  Value  in  dollars. 


TERRITORY  OF  ILLINOIS. 


Blended  and  unnamed  cloths  and  stuffs:  Yards  made.  Value  in  dollars. 

Spinning-wheels. 

Looms. 

Blacksmiths. 

Tanneries :  Number,  Hides,  Value  in  dollars. 

Shoemakers. 

Saddlers. 

Disiilleries :  Number,  Gallons,  Value  in  dollars. 


Boats :  Bushels,  Value  in  dollars. 
Cabinet  makers. 
Cooper  shops. 

CLASSED   AS    "ARTICLES   OF    A  DOUBTFUL  NATURE". 

Wlieat-mills :  Number,  Barrels,  Value  in  dollars. 
Saw-mills :  Mills,  Feet,  Value  in  dollars. 
Maple  sugar:  Camps,  Pounds,  Value  in  dollars. 


TERRITORY  OF  MICHIGAN. 


Flaxen  and  hempen  goods :  Yards  made.  Value  in  dollars. 

Woolen  goods  in,  families,  etc. 

Looms. 

Spinning-wheels. 

Hats :  Number,  Hats,  Value  in  dollars. 

Soap   and  candles:   Manufactories,  Pounds  of  candles,   Pounds  of 

aoap,  Value  of  candles.  Value  of  soap. 
Tanneries:  Number,  Hides,  Value  in  dollars. 
Saddlery :  Number,  Saddles  and  bridles.  Value  in  dollars. 


Distilleries:  Number,  Gallons,  Value  in  dollars. 

CLASSED   AS   "ARTICLES   OF   A  DOUBTFUL  NATURE". 

Grist-mills. 
Horse-mills. 
Windmills. 
Merino  sheep. 


DISTRICT  OF  COLUMBIA. 


Cotton  goods  in  families,  etc. :  Yards  made,  Value  in  dollars. 

Cotton  manufacturing  establishments  :  Number,  Yards  made,  Value  in 

dollars. 
Blendid  and  unnamed  cloths  and  stuffs:  Yards  made,  Value  in  dollars. 
Spinning-wheels. 
Looms. 

Curdipg-m,achines :  Number,  Pounds,  Value  in  dollai'S. 
Labor-saHiig  machinei-y :  Drawing  and  roving  machines,  Looms  with 

fly  shuttles,  Reels,  Spinning  frames,  Spindles. 
Hatleriis :  Number,  Fur  hats.  Value  in  dollars. 
Tannerits. 
Distil  I  cri'". 
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Breweries :  Number,  Barrels,  Value  in  dollars. 

Sugar  refineries ;  Number,  Pounds,  Value  in  dollars. 

Paper-mills. 

Glass  works  :  Works,  Square  feet.  Value  in  dollars. 

Potteries :  Number,  Value  in  dollars. 

Bope-walks  :  Number,  Tons,  Value  in  dollars. 

Suspender  manufactories:  Number,  Dozen,  Value  in  dollars. 

CLASSED  AS    "ARTICLES   OF   A   DOUBTFUL  NATURE". 

Grist-mills:   Number,  Bushels  of  meal.  Barrels  of  flour,  Value  In 
doUars.  '49 


REPORT 


UPON    THE 


STATISTICS   OF    MANUFACTURES; 


COMPILED  FEOM  RETURNS  RECEIVED  AT  THE 


TENTH   CENSXJS. 


TABLE  OF  CONTENTS. 


Pnge. 

Li  it  of  special  agents v-viii 

Notes  on  the  statistics  of  manufactures 1-3 

Table       I. — Manufactures,  by  totals,  of  states  and  territories,  for  the  censuses  of  1880,  1870,  1860,  and  1850 5-8 

Table     II.— The  United  States,  by  specified,  industries:  1880 9-14 

Table  III. — General  statistics  of  manufactures  for  each  specitied  industry,  by  states  and  territories :  1880 15-87 

Table   IV.— Manufactures  in  each  state  and  territory :  1880 88-192 

Table     V. — Selected  statistics  of  manufactures,  by  counties,  xh  each  state  and  territory  :  1880 193-378 

Table   VI.— Manufactures  of  100  principal  cities,  by  totals  :  1880 379-445 

Table  VII. — Special  statistics  of  manufactures  for  principal  industries :  1880 446-465 

Index 467-476 

3 


STATISTICS  OF  MANUFACTURES. 


LIST   OF    SPECIAL   AGENTS   AND   ASSISTANTS   APPOINTED    TO    COLLECT 

STATISTICS  IN  THE  CITIES  AND  TOWNS  SPECIFIED. 


MANUFACTURING 


City. 


Total  (a). 


Adrian,  Mi«li 

Alcron,  Okio 

Albany,  Cohoea,  Troy,  and 
"West  Troy,  N.  Y. 


Albany . 

Cohoes  . 
Troy  ... 


Name  of  special  agent. 


■Length  of  Corapen- 
service  sation  in 
in  days,     dollars. 


Troy  and  West  Troy  . . . 

Alexandria,  "Va 

AUegheny,  Pa.     [See  Pitts- 
burgh.) 

Allentown,  Pa 

Alton,  111 

Altoona,  Pa...-. 

Ann  Arbor,  Mich 

Atchison,  Kans 

Atlanta,  Ga 

Attleborough,  Mass 

Auburn,  N.T 

Augusta,  Ga 

Augusta,  Me 

Aurora,  111 

Baltimore,  Md ~ 


Bangor,  Me 

Bellevillo,  111 

Boloit,  "W'is 

Bethlehem,  Pa 

Biddefoid,  Me 

Binghamton,  N.  Y  . 
Bloomington,  IH  . . 
Boston,  Mass 


Bradford,  Pa 

Bridgeport,  Conn 

Bridgeton,  N.  J.      (See  Canv 
den,  N.  J.) 

Brockton,  Mass 

Brooklyn,  N.  Y 


Bradley,  W.  P 

Atterholt,  Frank  M 

"Wadhams,  F.  E.,  Chief  fecial 

Agent. 
Assistants : 

Bedell,  Edwin  A 

Pyan,  Jtihn  K 

Zander,  John  A.,  jr 

Ahern,  John 

Evers,  Thomas 

Lansing,  John  P 

Garwood,  Samuel  N.  (&) 


Fry,  George 

Son  tag,  "William 

Davis,  John  N 

Clark,  "William  A 

Pierce,  Thomas  M 

Simmons,  Moses  T 

Porter,  Burrill,  jr 

M<^onald,  Minard 

Doscher,  Ernest  E 

Badger,  Josepli  E 

Gates,  Roswell  "W 

Creager,  Koble  H.,  Chirf  Spe^ 

cial  Agent, 
Assistants : 

Knodlo,  Charles  S 

"Williamson,  "William 

Hause,  "William  E 

Addison,  George  Mead 

Askew,  Jehu  B 

Plum  in er,  Nathan 

Duren,  E.  F 

Thoma,  J.  C 

Carr,"W.  H 

Pomeroy,  A.  Slemmer 

Andrews,  George  R 

Bates,  Charles  A 

Ladd,  "WUliamP 

Swais,  Eobert  T.,  Chief  Special 

Agent. 
Assistants : 

Lord,  Charles  "V" 

Bru^e,  Charles  E 

Magee,  James  K 

Crane,  E."W 

Janes,  H.B ■ 

Mechan,  Arthur 

Graham,  J.  K 

Disbrow,  "William  E 


16, 138i 


Lawa^Alfred 

Frothingham,  Jas.  H.,   Cttief 

Special  Agent.  ' 

Assistants :  i 

Ste.phenson,  Edward  H 

Gessner,  George  W 

a  These  totals  do  not  include  clerk  hire,  ti'aveling 
b  Paid  a«  a  clerk  in  the  Census  Office. 


10 

224 

60 


60 
41 
18 
60 
47 


12 
18 
10 
12 
30 
9 
30 
20 
15 
16 
65 


65 
65 
65 
66 
65 
65 
20 
12 
10 
20 
15 
30 
20 
85 


82 
80 
79 
113 
15  « 
25 


20 
361 


257i 
60 


08,  825 


40 

90 

250 


233 
200 
1-64 

72 
200 
188 


City. 


Brooklyn,  N.  Y. 


Buffalo,  N.T. 


72 
40 
48 
80 
86 

120 
80 
60 
60 

390 


260 
260 
260 
260 
260 
260 

80 

48 

40 

88  ! 

60  I 
120 

80 
510 


324 
316 
328  i 
320 
316 
452 
00 
100 


2,106 


1,000 
240 


Burlington,  Iowa 

Burlington,  "V"t 

j  Cambridge,  Mass 

Camden,  Bridgeton,  and  Vine- 
land,  N.J. 

Canton,  Ohio 

Cedar  Rapids,  Iowa 

Charleston,  S.  C 

Chattanooga,  Tenn 

Chelsea,  Mass 

Chester,  Pa 

Chicago,  111 


Chicopee,  Mass  . . 
Chillicothe,  Ohio. 
Cincinnati    and 
Ohio. 


Hamilton, 


Name  of  special  agent. 


Length  ofiCompen- 
service  sal  Ion  in 
in  days,     dollars. 


Hamilton  — 
Cleveland,  Ohio. 


Assistants — Continued. 

Pollock,  James 

Green,  Wilkins  Updike 

AUaben,  Charles  S 

Hill,  "William 

Taylor,  "William  H 

Josue,  Max 

Douglas,  Silas  J.,  Ohitf  Special 

Agent. 
Assi.'jtants : 

Pierce,  E.P 

Beam,  L.  M 

Sunderland,  N.  P 

Kinsley,C.S 

Snow,  Simeon 

Fox,  Joseph  B 


Stadden,  Isaac 

Lawrence,  Alexander 

Stuart,  B.K 

Simms,  Martin 

Sale,  John 

Lyons,  Samuel 

Randolph,  Charles,  Chief  Spe- 
cial Agent. 


McChesney,  Robert 

Richards,  John  J 

Randolph,  Frederick  "W  -  -  - 

Newell,  HaiTuon  S 

Conner,  Freeman 

"Waterman,  "William  E 

Braun,  Charles  H 

Carter,  Edwin  O 

Nye,  A.  Spencer 

Colo,    Henry,     Chiof    Special 

Agent. 
Assistants : 

Pearo3,  John  J 

Brooks, E.B 

Haughton,  S.  M 

Warren, E.B 

Thorpe,  CM 

Stephen3,B.F 

Hey,  James  H 

Hobart,  M.  M.,  Chief  Special 

Agent. 
Assistants  .- 

App,  Michael 

"Westbro(f k,  J.  A 


Lamotte,  J.  "W 

Beall,  L.  A 

Tucker,  Isaac  "W.. 
Secomb,  Daniel  F  . 


Cohoes,  N.  Y.     {See  Albany.) 

Columbia,  S.  C 

Colirmbus,  Ga 

Columbus,  Ohio 

Concord,  N.  H 

Council  Bluffs,  Iowa |  Flickinger,  A.  T  . . 

Covington,  Ky I  Blackban.-,  J.  M  .- 

Cumberland,  Md |  Turner,  James  M  . 

Dallas,  Texas |  Harris,  J..  F 

Danbury,Conn Flint,  Harrison  ... 

Danvi)le,Ill ;  Elliott,  Jesse  "W  .. 

Dauvdle,  Pa ,  Chalfant,  Charles  . 


43 
25oi 
163 

23i 
279 
253 

60 


65 

50 
25 
20 
39 
47 

15 
16 
25 
10 

!:■ 

25 
SO 


00 
58- 
76 
73 
66i 
60 
15 
15 
237 


9 

no 

104 
108 
112 
60 
30 
108 


74 
10 


172 

1,  032 

652 

94 

1,  lie 

900' 
300 


200 
200 
100 
80 
156 
188 

60 
64 
100 
40 
100 
100 
480 


310 

240 

232 

300 

288 

265 

200 

60 

60 

1,  422 


36- 
440 
416 
432 
448 
240 
120 
640 


11 

44 

15 

00 

55 

220 

16 

60 

23 

92 

30 

120 

1-34 

54 

16 

60 

12 

48 

12 

48 

13 

48 

expenses  and  other  items  embraced  by  the  figures  published  in  the  Coinpeniiixivi. 
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STATISTICS  OF  MANUFACTURES. 


LIST  OF  SPECIAL  AGENTS  AND  ASSISTANTS,  ETC.— Continued. 


City. 


Danville,  Ya 

Davenport,  Iowa. 

Dayton,  Ohio 

Decatur,  111 

Denver,  Colo 

Dea  Moines,  Iowa 
Detroit,  Mich 


toover,  N.  H 

Buhuque,  Iowa 

East»n,  Pa 

East  Saginaw,  Mich , 

East  Saint  Louis,  111 

Elgin,  111 

Elizabeth,  N.  J 

Elmira,H".T 

3Lri6,  Pa 

-l5Tansville,  Ind 

TaUPdver,  Mass 

Titchburg.  Mass 

Fond  duLac,  Wia 

Tiort  Wayne,  Ind 

JTredericli,  Md 

Freeport,  Hi 

Galena,  III 

Galcsburgh,  111 

Galveston,  Tex 

Gloucester,  Mass 

Grand  Eapids,  Mich 

Hagerstown,  Md 

Hai.ailton,  Ohio.  {See  Cin- 
cinnati.)" 

Hannibal,  Mo 

Hartford,  Conn 

Harrisburg,  Pa 

Haverhill,  Mass 

Hohoken,  K.  J.  {See  Jeraey 
City.) 

Holyoke,  Maas 

Houston,  Tex 

Hudson,  N.T 

HuntsviUe,  Ala 

Indianapolis,  Ind 


Kame  of  special  agent. 


Iowa  City,  Iowa 

Ithaca,  N.  T 

Jackson,  Mich 

Jacksonville,  Fla 

Jacksonville,  HI 

Jamestown,  N.  Y 

Janesville,  Wis 

JefFersonville  and  New  Al- 
bany, Ind. 

Jersey  City  and  Hoboken, 
S".  J. 


Johnatow-n  township,  N.  Y 

Joliot,  lU 

Joplin,  Mo. .  - 

Kalamasoo,  Mich 

6 


Bowen,  E.  P 

G-raham,  James  E 

Thomas,  J.  H 

Paine,  Jno.  W.,  jr 

Odenheimer,  "William 

Buahnell,  J.  P 

Tryon,  James  E.,  Chief  Special 

Agent. 
Asfristants : 

Mothersill,  "W"m 

Latham,  Jamea  C 

Twombhv,  Ezra  H 

Bunting,  Abram  S 

Smith,  r.'amuel  S 

Wyckofr,  Fayette 

Eekete,  Thomas  L    

Davidson,  O 

"\Viley,  J.  T 

Pickering,  E.  B 

Stervett,  Joseph  H 

JlcCarer,  Charles  H 

Burt,  "William  J 

Mason,  Charles 

Simmons,  M.  "W" 

IToU,  Martin  A 

Holbruner,  Thomas  M 

Mayer,  Hriaa  M 

Lorraiu,  Jno 

Thain,  Alexander  R 

Byrne,  Edward  J 

Sanford,  H.JPrauk 

Gage,  George  \Y 

Garlinger,  Beigamin  A 

Jones,  George  H 

Bates,  George  D 

Boyle,JohnT  

Gay,  Mosea  S 

Higgenbottom,  Allen 

Taylor,B.  W 

"Waterman,  Henry,  2d 

Elair,  W.A 

Eidenour,  J.  M.,  Chief  Special 

Arient. 
Assistant: 

Sullivan,  B.  W 

Eyffo,  H.  W 

Beers,  Samuel  B 

Penny,  Charles  W 

Babcock,  William  H 

Barr,  William  P 

Stearna,  Cbarlea 

Balch,  J.H 

Bailey,  Leon  O 

"S^an  Winkle,  Daniel,  jr.,  Ohisf 

Special  Agent. 
A.^sisfanfs : 

Waite,  Edmond  T 

Earle,  E.  D 

Garrison,  Samuel  W , 

"Mabon,  John  S i 

Lownabery,  Willard  G /. 

MUlar,  Johns I 

Trorkizer,  G  J.  G 

Bush,  Henry  W 


Length  ot  Compen 
service  sstion  in 
in  days,      dollar 


14 
30 
75 
20 
20 
25 
107 


00 
50 
12 
40 
20 
28 
12 
10 
25 
30 
25 
45 
47 
15 
2& 
44 
15 
13 
12 
15 
25 
20 
44 
13 


60 
10 
15 
20 
12 
15 
12 
12 
35 


50 
50 
50 
33 
15 


66 
120 
300 
"80 
100 
100 
535 


200 

200 

48 

160 

80 

112 

48 

40 

100 

120 

100 

180 

188 

00 

100 

176 

60 

52 

48 

60 

100 

80 

176 

52 


216 
80 
80 


60 

60 

40 

360 


240 
49 
00 
80 
48 
60 
48 
48 

140 

325 


200 
200 
200 
200 
132 
CO 
32 


City. 


Kansas  City,  Mo 

Kenoaha,  Wis 

Keoloik,  Iowa 

Key  West,  Fla 

Kingston,  N.  Y 

Knoxville,  Tenn 

La  Fayette,  Ind 

Laner  ^ter,  Pa 

La  Salle,  HI  

Lawrence,  Kana 

Lawrence,  Maaa 

Leavenworth,  Kana 

Lewiston,  Me 

Lexington,  Ky 

Lincoln,  E.  I 

Little  Eock,  Ark 

Lockport,  N".  Y - . 

Logansport,  Ind 

Long  Island  City,  N.  Y 
Louisville,  Ky 


Name  of  special  agent. 


Lowell,  Mass 

Lynchburg,  Va 

Lynn,  Mass 

Macon,  Ga 

Madi3on,  Ind 

Madison,  Wis 

Maiden,  Mass 

Manchester,  N.  H  . . 

Mansfield,  Ohio 

Marblehead,  Mass  . 
Slarlborough,  Maas 

Memphis,  Tenn 

Meriden,  Conn 

Middletown,  Conn  . 

Milford.  Maaa 

Milwaukee,  Wis  . . . 


Minneapolis,  Minn 

Mobile,  Ala 

Moline,  111 

Montgomery,  Ala 

Muscatine,  Iowa 

Muskegon,  Mich 

Nashville,  Tenn 

Nashua,  N.  H  

N.atchez,  Miss 

Nov/  Albany,  Ind.     (SeeJef- 

fersonville.) 
Newark,  N.  J , . 


New  Bedford,  Maaa 

New  Berne,  N.  C 

New  Britain,  Conn 

New  Brunaw.'xk,  N.  J.,  and 
Milltown,  adjoining. 

Newb^urg,  N.  Y 

Newburyport,  Mass 


Nickorson,  E.J 

Mygatt,  Wallace 

Fulton,  Harry 

Jones,  James  G 

Lefever,  Silas 

McLemore,  P.  B 

Davis,  A.  F 

Lebkicher,  William  H 

Annable,  Edward 

Nicholson,  William 

Harman,  Eobert  A 

Tomb,  John  W 

Douglas,  Oacar  G 

StoU,  C.H 

Newell,  Frank  A 

Farquhar,  George  K 

McDonough,  Mark 

Powell,  JohnT 

Manning,  Charles  L 

Caron,   C.  K.,    Chief  Special 

Agent. 
Assistants : 

Smith,  Stephen  D 

Pilson,  Benjamin  F 

Morningatar,  C.  E 

Milward,  John  H 

Helton,  Frederick 

Dabney,  D.  M 

Merritt,  C.  M 

Freeman,  Jam^  S ■- . . 

Davis,  Lyman  S 

Mayers,  Charles  G 

Atwood,  George  M  .■ 

Luce,  Charles  A 

Emminger,  George  L 

Cloutman,  John  Merrill 

Morse,  Henry 

Hill,  William  A 

Hull,  Hobert  C 

Hall,  Jamea  D 

Thayer,  Henry  B 

Leper,  A.  A.,    Chief  Special 

Agent. 
Assistants : 

Parsona,  William  G 

Martin,  John 

Johnaon,  Charlea  W 

Ledyard,  Erwin 

Starr,  J.  C 

L.-ak,  W.W 

Jack,  O.G 

Parker,  Edmund  C 

Paul,  Franc  M 

Buxton,  Mark  E 

G  reene,  Theodore  H 


Length  of 

service 
in  days. 


Quinn,  P.  T.,    Chief  Special 
Agent. 


Lozier,  De  Forest  P 
Colburn,  J.  F 

Chapman,  C.  W 

Winfi.eld,''Jamcs  L 

Williams,  W.  C 

Hatfield,  Auguatus  .  - . 

Shafer,  Joaoph  D 

Wood  well,  D.  T  


BO 
10 
18 
12 
25 
10 
30 
25 
8 
10 
35 
25 
18 
25 
10 
20 
15 
18 
15 
40 


40 
40 
40 
44 
65 
20 
50 
15 
11 
15 
15 
20 
15 
10 
12 
25 
15 
12 
10 
44 


44 

44 

60 

25 

10 

12 

Wi 

12 

40 

15 

15 


75 
76 
30 
10 
12 
2S 

25 
18 


Compen- 
sation in 
dollars. 


STATISTICS  OF  MANUFACTURES. 
LIST  OF  SPECIAL  AGENTS  AND  ASSISTANTS,  ETC.— Contmued. 


VU 


City. 


New  Haven,  Conn. . 
New  London,  Conn 
Kew  Orleans,  La... 


Newport,  Ky  . . . 
Newport,  11.1... 
Newton,  Mass  . . 
New  York,  N.  Y 


Norfolk  and  Portsmouth,  Ya 

Norristown,  Pa 

Nortli  Adams,  Mass 

Northampton,  Mass 

Norwalk,  Conn 

Norwich,  Conn 

Oakland,  Cal 

Ogdensburg,  N.  Y 

Omaha,  Nehr 

Orange,  N.  J 

Oshkosh,  Wis 

Oswego,  N.  Y 

Ottawa,  HI 

Ottnmwa,  Iowa 

Owensboro',  Ky 

Paducah,  Ky 

Paterson,  N.  J 

Pawtncket,  E.  I 

Peabody,  Mass 

Peoria,  HI 

Petersburg,  Va 

Philadelphia,  Pa 


Pittsburgh,  Pa. 


PittsSeld.  M,«Be , 


Name  of  special  agent. 


Length  of 
service 
in  days. 


Barnes,  T.  Attwater 

Adams,  Horace  A 

Deslonde,  Edward  A.,  Chief 

Special  Agent, 
Assistants : 

Zacharie,  James  S 

Darrington,  John 

Hyams,  Isaac  S 

"Walker,  Norman  C 

Bodley,  John  H 

Bray  ton,  James  B 

Bndges,  G-eorge  E 

Hill,  Charles  E.,  Chief  Special 

Agent. 
Assistants: 

Okershausen,  H.  J 

Olmsted,  Ingersoll 

Homer,  Charles  H 

PoUoeli,  James 

Howiand,  Isaac  

Smith,  J.  Bryant 

Tichenor,  Edmund  J 

Carrington,  Zd^ulon  E 

Parkin,  Henry  H 

G.ate8,P.T 

Jackson,  Kobert 

Morris,  X>.  P 

Schal'l,  George 

Miller,  George  E 

Munyan,  A.  J 

Ells,  Joseph  B 

Bill,  Palmer 

Ayers,  William  H 

Ameta,  Loverett  E 

Andres,  Philip 

Lighthipe,  Charles  F 

Web.ster,W.N 

Buell,  Adelbert  E 

Hitt.K.C 

Bounds,  Charles  B , 

Osboi-ne,  William  D 

Exall,  George  G 

Yan  Gieson,  Henry 

Carpenter,  E.  J 

Winchester,  Charles  T 

Bestor,  Harry  C  

Northington,  S.  S 

Arrott,  William,  Chief  Special 

Agent. 
Assistants : 

Matlock,  Joseph  B 

Getty,  Frank 

Eichards,  George 

Jones,  Lucian 

Zebley,  John 

Harrison,  Wolcott  E 

Dittie,  James 

Mclntyre,  William 

Heath,  William  McK 

Getty,  Archibald 

SiddaU,H.W 

Mills,   A.    B.,    Chief  Special 

Agent. 
AssisiaTits : 

Rho.ades,  William  B 

McKinley,D.E 

Oornik'y,  William  M 

BrackOB,  Kv^bert  C 

Whiting,  W.H 


75 
13 
99 


75 
60 
48 
60 
15 
15 
20 
282 


75 

55 

00 

143 

129i 

77i 

153 

164 

230i 

1,62 

143 

20 

18 

18 

18 

15 

16 

20 

22J 

25 

15 

'  20 

26 

10 

12 

16 

19 

36 

40 

10 

35 

36 

166 


70 
49 
89 


70 
70 
70 
89 
70 
60 


66 
66 
66 
66 
10 


Compen- 
sation in 
dollars. 


300 

62 

694 


300 

200 

0192 

200 

60 


1,692 


308 
220 
240 
572 
518 
310 
6K 
656 
922 


72 

72 

72 

60 

60 

100 

90 

100 

60 

80 

100 

40 

48 

60 

76 

140 

160 

40 

140 

140 

996 


196 
356 

366 
356 
356 
280 
280 
280 
356 
280 
280 


224 
224 
224 
224 
40 


City. 


Portland,  Me 

Portland,  Greg 

Portsmouth,  N.  H 

Port.smouth,  Ohio 

Portsmouth,  Ya.     {See  Nor 
folk.) 

PottsviUo,  Pa 

Poughkeepsie,  N.  Y 

Providence,  E.  I 


Queensbury,  N.  Y 

Quiney,  HI 

Quincy,  Mass 

Eacine,  Wis 

Ealeigh,  N,  C  . . . . 

Eeading,  Pa 

Eichmond,  Ind. . . 
Eichmond,  Ya  . .  - 
Eochester,  N.  Y-. 

Eo«kford,  lU 

Eock  Island,  HI.. 

Eome,N.Y 

Eondout,  N.  Y  . . . 

Eutland,  Vt 

Sacramento,  Cal  . 
Saint  Joseph,  Mo 
Saint  Louis,  Mo  . 


Saint  Paul  and    Stillwater, 

Minn. 
Salem,  Mass 

Salt  Lake  City,  Utah 

San  Antonio,  Tex 

Sandusky,  Ohio '. . 

San  Francisco  and  San  J036 
Cal. 


Name  of  special  agent. 


Length  of  Compen- 
se.'vice  8.iton  iu 
in  days,     dollar.s. 


Rich,  Marshall  N  . . 

Clay,  Oscar  J 

Bailey,  Charles  W  . 
Hall,  Henry 


Beard,  Samuel 

Famum,  Samuel  J ,  .. 

Monroe,  J.  Albert,  Chief  Spe- 
cial Agent. 
Assistants: 

Patten,  Nathaniel  F 

Turner,  William  H 

Mott,  Edward  P 

Langdon,  A.  L 

Fellows,  Ensign  S 

Whiteley,  Simeon 

Page,  Eufus  H 

Snjder,  John  B 

Lippincott,  Samuel  E 

Cabell,  James  Alston 

Graham,  Jaines  S.,  Chief  Spe- 
cial Agent. 
Assistant  .■ 

Kane,  John 

Clark,  Orlando   

Stoddard,  Charles  H 

Davidson.  H.  Whitfield 

Colvillo,  Walter  

Swinnington,  Fred.  G 

Eeid,  F.  W 

Sherwood,  Willis  M 

Gould,  David  B.,  Chief  Special 

Agent. 
Assistants ; 

Cahill,  J.F 

Jones,  L.  H 

Wright,G.L 

Hawley,  J.  H 

Allen.M.V    

Throckmorton,  W 

Solberg.C.F... 

Fernald,  George  W 

Yalenlino,  Elmer 

Leonard,  A.  A 

Newendorf,  Max 

Hunt,  WUliam  B.  H 

Langley,  Henry  G.,  Chi.cf  Spe- 
cial Agent. 
A.^sistants: 

Disturnell,  WUliam  C 

l;ear,C.N 

Milton,  Thomas  S 

Wade,  Edward  G 

Bailey,  Frank  L  


San  Jos6,  Cal.   {See  San  Fran 
Cisco.) 

Saratoga  Springs,  N.  Y 

Savannah,  Ga 

Schenectady,  N.  Y 

Scranton,  Pa  

Selma,  Ala 

Sheboygan,  Wis 

Som  erviUo,  Mass  . .  .•. 

South  Bend,  Ind 

Springfield,  HI 

Springfield,  Mass 

Springfield,  Ohio 

Stamford,  Conn 


MoDon.ald,  Frank  H  . 

Gray,  B.Frank 

Dorn,  Henry  A 

Bolaud,  C.  G 

Hooper,  William  E  . . 

Wilgus,  M.  H 

Ashley,  John  E 

WithorUl,  O.  S 

Humphrey,  J.  0 

Burt,  Eoderick 

Benson,  J.  Milton  . . . 
Morgan,  0.  B 


36i 
16 
10 
20 


23 
20 
60 


60 
11 
60 
12 
30 
12 
40 
23 
75 
40 


40 
15 
30 
20 
12 
15 
35 
45 
99 


30 
70 
45 
76 
86 
90 
100 
32 
36 


70 
CO 


10 
30 
18 
40 
6 
10 
12 
22 
36 
45 
45 
14 
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STATISTICS  OF  MANUFACTURES. 


LIST  OF  SPECIAL  AGENTS  AND  ASSISTANTS,  ETC.— Continued. 


City. 


■Steubenville,  Ohio 

Stillwater,  Minn.     {See  Saint 
Paul.) 

Stockton,  Cal 

Syracuse,  N.  Y 


Taunton,  Mass  

Tcrre  Haute,  Ind 

Titus-sdlle,  Pa 

Toledo,  Ohio 

Topeka,  Kans 

Trenton,    N.    J.,    including 

the  borough  of  Chamlaers- 

hnvg. 
Troy,  ISr.  T.     (See  Albany.) 

TJtica,  N.  T 

Yicksburg,  Miss 

Vincennes,  Ind  , 

Vinelaud,  isr.  J.  (Sec  Camden.) 

Virginia  City,  Nev 

"Walthara,  Maes 

Warwick,  R.  I 


Kame  of  special  agent. 


Length  of 
service 
in  days. 


Hanvey,  Alexander. 


Orr,N.M 

Temald,  George  W..  Chief  Spe- 
cial Agent. 

Assistants : 

Brown,  Aloysius  P 

Hobinson,  Thomas 

Mitchell,  Daniel  L 

Gradd6s,  Joseph  B 

Smith,  "Wilson 

Hlett,  .John  W , 

Hebbard,J.C , 

Fitzgerald,  Thomas  F 


Northup,  A.  B  

McMichael,  Eugene  H . 
"Willonghby,  B.  M 


Gray,W.C 

Brown,  Laroy 

Thornton,  Stephen  W. 


20 


15 
50 


30 
30 
35 
30 
12 
60 
18 
41 


50 
15 
10 

12 
12 


Compen- 
sation in 
dollars. 


75 
260 


120 
120 
140 
120 

48 
240 

72 
164 


200 
60 
40 

60 
48 
32 


City. 


"Washington,  D.  C . 


llfame  of  special  agent. 


Waterbui'y,  Conn 

"Waterloo,  Iowa 

"W^tertown,  I^.  T 

"Westfield,  Mass 

West  Troy,  N.  T.     (See  Al- 
bany.) 

Wdymouth,  Mass 

Wheeling,  W.  Va 

Wilkesbarre,  Pa 

Williamsport,  Pa 

Wilmington,  Del 

Wilmington,  N.  C 

Woburn,  Mass 

Woonsocket,  R.  I 

Worcester,  Mass 

Youkers,  N.  Y 

York,  Pa 

Yeiingstown,  Ohio 

Zanesyille,  Ohio 


Boyd,  William  H.,  Ohief  Spe- 
cial Agent. 

Assistants : 

Boudinot,  George  S 

Powell,  John  T 

Wall,JohnC 

Lum,  Edwin  A 

Kuhns,  Joseph  H 

Graves,  T.S 

Yam  Deusea,  Merrltt 


Cook,  L.  A 

Hubbard,  Dana  L . . 

AUen,D.G 

Otto,  JohnB 

Henry,  James  B. 

Myers,  C.  B 

Dow,  James  N 

Kelly,  Francis  E 

Marshall,  A.  E 

Keyes,  Malcolm'  S . . . 

Spangler,  F.  L  

Hughes,  William  T  . 
Josselyn,  Amos  P... 


Length  of 
service 
in  days. 


50 


50 
50 
50 
25 
10 
IS 
13 


14 
35 
20 
19 
60 
18 
14 
2E 
66 
18 
20 
18 
18 


Compen. 
sation  in 
doUaps. 


250 


2eo 
200 
200 
100 
40 


56 
140 
no 
76 
2J0 
72 
06 
100 
264 
72 
80 


STATISTICS  OF  MANUFACTURES 


TABULAR   STATEMENTS. 


NOTES    ON    THE    STATISTICS    OF    MANUFACTURES. 


The  scope  of  these  tables.— These  tables  include  every  establishment  of  mechanical  or  manufacturing 
industry  which  was  returned  at  the  Tenth  Census  as  having  had  during  the  census  year  a  product  of  five  hundred 
dollars  or  mere  in  value,  except  those  engaged  in  the  manufacture  of  fishery  products,  quartz  milling,  petroleum 
refining,  the  printing  and  publishing  of  newspapers,  the  manufacture  (?f  gas,  and  the  manufacture  and  repair 
by  steam  railroad  companies  of  their  rolling  stock  and  supplies,  the  statistics  of  which  will  form  the  subjects  of 
separate  reports. 

Establishments,  wherever  practicable,  have  been  referred  to  the  locality  where  the  icorTcs  were  situated. 

The  statistics  of  cotton  goods  include :  (1)  specific  mills,  i.  e.,  mills  which  manufacture  cotton  into  a  fabric 
known  and  sold  under  that  name;  and  (2)  special  mills,  working  raw,  cotton,  waste,  or  cotton  yarn  into  hose, 
webbing,  tapes,  fancy  fabrics,  or  mixed  goods,  or  other  fabrics  which  are  net  sold  as  specific  manufactures  of  either 
'  cotton  or  wool. 

Dyeing  and  finishing  textiles  do  not  include  the  statistics  of  establishments  connected  with  cotton,  woolen, 
•or  silk  factories,  but  only  the  operations  of  independent  dye-works,  bleacheries,  and  print-works,  the  values  of  the 
■products  reported  being  merely  the  values  added  to  the  fabrics  by  the  processes  of  these  establishments. 

The  statistics  of  manufacture  of  iron  and  steel  embrace  blast  furnaces,  bloomaries  and  forges,  rolling-mills,  and 
steel  werks  of  all  kinds. 

Shipbuilding  includes  the  building  and  repairing  of  iron  and  wooden  vessels  of  all  classes,  boats  and  canal- 
boats,  and  the  manufacture  of  blocks  and  spars,  marine  engines,  oakum,  oars,  and  sails.  The  operations  of  the 
■various  navy-yards  of  the  United  States  are  not  included. 

Comparisons  between  1S70  and  1880.— In  all  comparisons  between  values  reported  in  1870  and  in  1880  it 
should  be  borne  in  mind  that  tJw  values  of  1870  ivere  expressed  in  a  currency  icliich  teas  at  a  (jreat  discount  in  gold. 
The  average  premium  on  gold  during  the  twelve  months  (June  1,  1869,  to  May  31,  1870)  which  constituted  the 
census  year  was  almost  exactly  one-fourth  (35.3)  per  cent.  A  premium  on  gold  of  one-fourth  is  equal  to  a  discount 
on  currency  of  one-fifth.    For  purposes  of  comparison,  therefore,  the  values  of  1870  should  be  reduced  in  that  ratio. 

The  fact  that,  in  the  face  of  a  large  increase  in  the  number  of  hands  em])loyed  in  manufactures,  of  the  amount 
of  material  consumed,  and  of  the  values  of  the  products,  the  number  of  establishments  shows  hardly  an 
appreciable  gain  from  1870  to  1880^  notwithstanding  an  increase  of  30  per  cent,  in  population,  is  amply  accounted 
for  by  the  wdl-known  tendency  to  the  concentration  of  labor  and  capital  in  large  shops  and  factories.  The 
■establishments  of  1870  showed  8  as  the  average  number  of  hands  and  $8,400  as  the  average  amount  of  capital; 
those  of  1880  showed  10.7  as  the  average  number  of  hands  and  $10,992  as  the  average  amount  of  capital.  A  very 
good  example  of  the  effect  of  this  cause  is  found  in  the  coopers'  trade,  where,  with  a  reduction  in  the  number  of 
establishments  from  4,961  to  3,898  (or  22  per  cent,  nearly),  the  hands  employed  have  increased  11  per  cent.  This 
cause  has  not,  however,  operated  equally  to  produce  a  proportional  reduction  in  all  branches  of  industry.  Thus, 
in  the  orpenters'  trade  (a)  we  have  the  average  number  of  hands  employed  5.9  in  1880,  against  3.9  in  1870.  But 
this  increase  in  the  average  number  of  hands  does  not  alone  explain  the  decrease  in  the  number  of  establishments 
We  have  also  to  take  into  account  the  effect  of  the  growth  of  the  sash,  door,  and  blind  factories,  doing  on  a  large 
scale  and  by  the  aid  of  machinery  what  was  formerly  done  slowly  on  the  spot  by  the  individual  carpenter.  We 
have,  then,  to  take  into  account  the  growth  of  the  wheelwright  trade.  In  1870  there  were  3,613  establishments, 
employing  an  aggregate  of  6,989  hands;  in  1880  there  were  10,701  establishments,  employing  16,108  hands.  We  have 
next  to  take  into  account  the  introduction  of  machinery  into  the  furniture  and  cabinet-making  industry,  replacing 
much  of  the  former  Avork  of  the  local  carpenter  in  rural  districts  and  small  towns.     We  have  then  to  consider  the 

a  Thu  statistics  of  manufactures  in  a  ceuans  of  the  United  States  have  never  embraced  the  full  production  of  the  hand-trades  of 
mason,  carpenter,  blacksmith,  cooper,  painter,  plumber,  and  perhajts  seme  others  of  k-ss  importance.  The  reason  for  this  is  stated  in  the 
remarks  which  preface  the  tables  of  occupations.     (See  Population  volume,  p.  709.) 

In  tho  text  above  ■(ve  assume  that  the  te,ndency  to  omit  the  productions  of  artisans  working  singly  at  these  trades,  having  perhaps  no 
distinct  shops,  and  working  perhaps  (in  rural  districts)  but  a  part  of  the  year,  Operated  with  approximately  equal  force  in  1870  and  18S0. 
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immense  extension  of  the  contract  system  of  erecting  buildings,  the  effect  of  which  is  to  disconnect  an  increasing 
proportion  of  the  working  carpenters  of  every  city  or  large  town  from  actual  shops  and  constitute  them  a  movable, 
readily  disposable  force,  to  be  hired  now  by  this  contractor  and  now  by  that,  according  as  jobs  arise.  We  have, 
last,  to  consider  the  rapid  substitution  of  brick  and  stone  for  wood  in  building,  evidenced  by  the  fact  that  the 
number  of  persons  employed  in  the  manufacture  of  brick  in  the  United  States  has  increased  more  than  50  per 
cent,  in  ten  years.  In  the  same  way,  while  the  cross-roads  blacksmith-shop  is  still  a  necessity  of  tens  of  thousauds 
of  localities,  very  much  of  the  work  formerly  done  by  blacksmiths  is  now  done  on  a  larger  scale  by  wheelwrights, 
locksmiths,  or  machinists,  or  in  hardware  factories  or  establishments  producing  numerous  specialties  in  iron  and 
steel. 

Relation  of  wages  and  materials  to  pkoducts. — It  is  evident  that  in  any  comparison  of  state  with  state 
or  of  city  with  city  as  regards  their  respective  manufacturing  importance,  or  of  industry  with  industry  as  regards 
their  respective  contributions  to  the  wealth  of  the  country,  the  value  of  the  materials  consumed  should  be  deducted 
from  the  reported  aggregate  value  of  the  products  before  such  comparisons  are  made. 

The  neglect  of  this  simple  and  natural  rule  has  led  to  grave  misunderstanding  of  the  proper  effect  of  the- 
census  statistics  of  manufactures,  and  to  many  bitter  complaints  on  the  part  of  cities  and  of  states  deeming 
themselves  injured,  (a) 

It  is  also  evident  that,  in  estimating  the  contributions  made  by  the  manufacturing  industries,  as  a  whole,  to- 
the  annual  revenue  of  the  country,  a  similar  deduction  should  be  made.  Thus,  while  the  aggregate  value  of  the 
manufactures  of  the  United  States  is  reported  at  $5,369,579,191,  the  value  of  the  materials  consumed  therein  is 
given  at  not  less  than  $3,396,823,549.  It  is  the  difference  between  these  two  sums,  $1,972,755,642,  which  measures 
the  net  product  of  our  manufacturing  industries.  This  deduction  would  require  to  be  made  were  all  the  materials- 
of  manufacture  drawn  in  every  case  directly  from  agriculture ;  but,  as  a  matter  of  fact,  the  products  of  one  industry 
often  become  the  materials  of  another,  and  the  products  of  this,  perhaps,  in  turn,  the  materials  of  a  third  industry;, 
and  so  the  values  of  manufactured  products  are  swollen  by  the  repeated  inclusion  of  the  same  original  subject- 
matter.  Thus,  certain  amounts  of  coal,  iron-ore,  limestone,  and  labor — not  to  speak  of  other  elements — enter  to 
make  ui)  the  value  of  a  certain  quantity  of  pig-iron.  All  the  latter  may,  a  few  months  later,  become  the  material 
for  the  manufacture  of  a  certain  quantity  of  bar-iron,  the  reported  value  of  which,  of  course,  includes  the  value  of 
the  pigiron  as  well  as  of  the  labor  and  other  elements  in  the  production  of  the  bar.  The  bar-iron,  again,  may 
become  the  material  for  the  manufacture  of  a  certain  body  of  machinery,  the  value  of  the  latter  including  the  value 
of  the  bar-iron  as  well  as  of  labor  and  other  elements  in  its  own  production.  In  this  way  the  value  of  the  coal^ 
iron-ore,  and  limestone  reappears  again  and  again  through  successive  processes  of  manufacture.  And  this  is 
statistically  right.  Only  in  this  way  can  the  facts  of  each  industry  by  turns  be  exhibited.  To  omit  these  elements 
at  auy  stage  of  production  would  be  to  misstate  the  facts  of  the  particular  industry  concerned.  But  it  is  evident 
that  this  statistical  condition  renders  it  imperative  not  to  consider  the  aggregated  values  of  all  products  of 
manufacture  as  an  addition  to  the  wealth  of  the  country;  but,  on  the  contrary,  in  all  comparisons  of  the  nature- 
referred  to  the  value  of  materials  should  uniformly  be  deducted. 

The  relation  of  materials  to  product,  in  the  statistics  of  industry,  needs  to  be  carefully  borne  in  mind;, 
otherwise  the  most  mistaken  views  of  the  importance  of  the  several  branches  of  industry  will  result. 

The  manufacturing  and  mechanical  industries  may  be  grouped  in  respect  of  the  value  of  materials  into  four 
classes : 

First.  Those  industries  in  which  the  subject-matter  is  of  a  distinct  and  immediate  commercial  value,  but  the 
property  does  not  reside  in  the  person  who  treats  it.  In  these  cases,  still,  the  value  of  the  subject-matter  treated 
is  not  embraced  in  the  return  of  materials.  A  familiar  illustration  is  thtit  of  horse-shoeing.  It  would  be  the 
height  of  absurdity  for  the  smith,  for  example,  to  return  the  value  of  unshod  horses  among  his  "  materials"  and 
the  value  of  the  same,  when  shod,  in  his  product..  The  census  assigns  as  the  materials  of  his  industry  merely 
the  coal,  iron,  steel,  etc.,  used,  and,  as  the  value  of  his  product,  merely  the  price  of  the  personal  service  he  renders, 
plus  the  cost  of  those  materials.  In  the  same  category  are  mauy  of  the  trades.  The  returns  in  respect  to  tha 
industries  of  painting,  plastering,  and  plumbing,  for  example,  do  not  take  into  account  the  value  of  the  houses,. 
stores,  factories,  etc.,  before  and  after  these  operations,  but  regard  only  the  added  value  given  as  the  product  and 
in  the  same  way,  only  the  paints,  the  plaster  and  lime,  the  tubing,  iron,  and  brass-ware,  etc.,  used,  as  the 
"  materials  "  of  these  industries. 

Second.  Those  industries  in  which  the  entire  value  of  the  subject-matter  is  carried  into  the  value  of  "  materials" 
and  appears  again  in  the  product,  enhanced  by  the  value  of  labor,  by  the  charges  for  the  use  of  capital  for  rentj^ 
freight,  etc.,  but  in  which  the  value  of  such  subject-matter  is  small,  compared  to  the  cost  of  labor.  The  cabinet- 
maker takes  a  few  dollars'  worth  of  woods,  coarse  or  flue,  and  works  up  this  material  into  articles  bearing  ten 
times  the  value.  The  cutler  takes  a  few  pounds  of  steel,  and  produces  edged  or  pointed  instruments  of  higb  cost 
because  of  the  time  and  skill  required  in  their  fabrication.  In  all  these  cases  the  value  of  the  product  is  not 
greatly  enhanced  by  the  fact  that  the  entire  subject-matter  of  the  industry  is  included. 


a  See  letter  of  the  late  Superintendent  of  Census  ^ylt]l  reference  to  the  Manufacturins  Statistics  of  Philadelphia,  reprinted  on  the 
papos  immediately  following  the  table  for  that  citv. 
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Third.  Industries  which  are  otherwise  under  the  same  conditions  as  those  of  the  second  class,  but  in  which 
the  value  of  the  materials  approaches,  or  even  moderately  exceeds,  the  value  of  the  labor  employed,  and  becomes 
thus  an  important  element  in  the  final  value  of  the  product  as  reported,  enhancing  the  apparent  production  of  the 
industry  in  a  high  degree.  Here  come  in  the  great  body  of  the  industries  known  technically  as  the  "  manufactures  " 
of  the  country,  the  mill  and  factory  industries,  whose  productions  appear  oftentimes  enormous  as  compared  with 
those  of  bodies  of  craftsmen  more  skilled  and  receiving  higher  wages,  and  do  so  merely  because  of  the  high  cost 
of  the  materials  consumed  in  the  former  case. 

Fourth.  Industries  in  which  the  value  of  the  materials  far  exceeds  all  the  other  elements  in  the  cost  of  production 
combined,  and  thus  carries  up  the  apparent  product  of  these  industrios  to  a  very  high  point,  although,  in  fact^ 
comparatively  little  value  has  been  added  by  these  operations,  and  only  a  small  number  of  artisans  or  laborers 
supported. 

The  reduction  of  gold  and  silver,  calico-piinting,  bleaching  and  dyeing,  the  currying  of  leather,  the  packing 
of  meat,  the  refining  of  sugar  and  molasses,  and  the  production  of  flour  and  meal,  are  among  the  most  important 
industries  of  this  class. 

The  distribution  of  the  industries  embraced  in  Table  II,  as  nearly  as  possible,  according  to  the  classification 
just  indicated,  yields  the  following  instructive  results: 

RELATION  OF  WAGES  AND  MATERIALS  TO  PRODUCTS  IN  MANUFACTURING  AND  MECHANICAL  INDUSTRIES.* 

1§§0. 


Class. 

Number 
of  hands 
employed. 

Amount  paid 
ia  -wages. 

Value  of  ma- 
terials. 

Value  of  prod- 
ucts. 

Excess  of 

products  over 

materials. 

Excess  of 

products  over 

wa^es  and 

materials. 

Wages  iu 

$100  of 
products. 

Materials 
in  $100  of 
products. 

Wages  and 
materials 
iu  $100  of 
products. 

Product, 

per  capita, 
gross. 

Product, 
per  capita, 
deducting 
materials. 

I     

123,  787 

240,  365 

2,  254, 204 

114,  239 

$46,  972,  802 
91,  618,  876 

768,  628,  877 
40,  733,  240 

$64,  875,  494 

86,  007,  672 

2,  227,  225,  636 

1,  018,  714,  747 

$164,  523,  518 

252, 180, 128 

a,  796,  006,  063 

1, 156,  869,  482 

$99,  648,  024 

166, 172,  456 

1,  568,  780,  427 

138, 154,  735 

$52,  675,  223 
74,  553,  660 

800, 151,  550 
97,  421, 495 

$28  55 

36  33 

20  25 

3  52 

$39  43 
34  10 
58  67 

88  05 

$67  98 
70  43 
78  92 
91  57 

$1, 329  08 
1,  049  15 
1,  683  96 

10, 126  74 

$804  99 

II 

691  33 

ni 

IV 

695  93 
1,  209  34 

Total.... 

2,  732,  595 

947,  953,  795 

3,  396,  823,  549 

5,  369,  579, 191 

1,972,755,642 

1,  024,  801,  847 

17  65 

63  26 

80  91 

1,  965  01 

721  93 

isro.t 

I 

110, 504 

380, 112 

1,  420,  3-45 

98,  778 

35,  689,  883 
160,  543,  329 
S35,  293,  094 

30,  769,  841 

07,850,482 

172,  617,  561 

1,  483,  951,  729 

693,  676,  576 

154,  692, 177 

503,  281,  690 

2,  636,  790,  545 

822,  792, 139 

86,  841,  695 

330,  664, 129 

1, 152,  838,  816 

130, 115,  503 

51, 151,  812 
170, 120,  800 
617,  545, 122 

99,  345,  722 

23  07 

31  89 

20  30 

3  74 

43  86 
34  30 
56  28 
84  18 

66  93 
66  19 
76  58 
87  92 

1,400  00 
1,324  G3 
1, 856  44 
8,  329  71 

785  87 

II    . 

869  91 

ni 

IV 

811  66 
1,  317  25 

Total .... 

2,  009,  739 

702,  296,  747 

2,  417,  096,  348 

4, 117,  550,  551 

1,  700,  460,  203 

938, 163,  456 

18  51 

58  70 

77  21 

2,  048  80 

846  11 

*  All  the  industries  in  Table  II  were  assigned  entire  to  one  class  or  another,  according  to  the  principles  indicated  in  the  text.  The  lines  of  division  talien  for 
the  second,  third,  and  fourth  classes  were :  1,  where  the  value  of  the  materials  is  less  than  two-iifihs  of  that  of  the  ultimate  product;  2,  where  the  value  of  the 
mateiials  ia  from  two-iifths  to  four.fiftks  of  that  of  the  ultimate  product;  and,  3,  where  the  value  of  the  materials  is  over  four.lifths  of  that  the  ultimate  product. 

*  t  In  this  table  the  same  groups  of  industries  in  1870  are  compared  with  each  other.  The  table  differs  from  that  contained  in  the  volume  on  Manufactures  of 
the  Ninth  Census  and  in  the  Compendium  of  that  census  in  this,  that  the  mining  and  tishing  interests,  and  the  statistics  of  a  few  industries  which  form  the  subject 
of  special  reports  in  the  census  of  1880,  are,  for  purposes  of  comparison,  excluded  herefrom. 

The  calculations  which  have  been  added  to  show  the  number  of  dollars'  worth  of  wages  and  of  materials, 
separately  and  combined,  in  each  hundred  dollars  of  product,  and  also  the  average  value  of  production,  gross  and 
net,  to  each  hand  employed,  are  well  worth  studying. 

It  appears  that  the  value  of  the  materials  consumed  in  the  several  groups  of  industries  range  from  $34  10  to 
$S8  05  in  each  $100  of  product;  that  the  amount  of  wages  ranges  (going,  so  to  speak,  in  the  opposite  direction) 
from  $36  33  to  $3  52  in  each  $100  of  product,  while  the  gross  product  per  capita  ranges  from  $1,049  15 1»  $10,126  74, 
and  the  net  product  ranges  from  $691  33  to  $1,209  34.  The  reason  for  these  astonishing  differences  is  not  found 
chieiy  in  any  difference  in  the  quality  of  labor,  or  in  the  more  extensive  application  of  machinery  in  one  class 
than  in  another,  but  almost  wholly  in  the  treatment  of  this  subject  of  the  materials  consumed  in  the  successive 
industries  and  classes  of  industries. 

The  pekiod  covered  by  the  returns. — It  needs  to  be  borne  carefully  iu  mind  in  the  use  of  the  above 
tables  that  the  period  covered  by  the  returns  is  the  twelve  months  from  June  1,  1879,  to  May  31,  1880,  inclusive. 
The  fluctuations  of  productive  industry  are  so  incessant  and  so  extensive  that  it  is  necessary  to  fix  precisely 
the  period  covered  by  any  statement  before  tests  can  be  supplied  to  ascertain  its  completeness  and  accuracy. 
Especially  ia  the  United  States,  where  these  fluctuations  are  far  greater  than  in  older  manufacturing  countries,  is 
it  essential  to  observe  this  caution.  It  often  happens  that  the  comparison  of  two  twelve-months'  periods,  having 
so  many  as  ten  or  eleven  months  in  common,  will  exhibit  important  diflferences  caused  by  the  eleventh  or  twelfth 
month,  or  both. 

This  caution  is  of  especial  importance  in  connection  with  the  Tenth  Census,  inasmuch  as  the  first  portion  of 
the  census  year  was  embraced  within  the  long  period  of  industrial  inactivity  which  had  succeeded  the  panic  ot 
1873,  while  the  later  months  of  the  year  witnessed  an  almost  fierce  resumption  of  manufacturing  industry. 
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STATISTICS  OF  MANUFACTURES.  5 

Table  I.— MANUFACTURES,  BY  TOTALS  OP  STATES  AND  TERRITOEIES,  FOR  THE  CENSUSES  OP 

1880,  1870,  1860,  AND  1850. 

1§S0. 


states  and  Territoriee. 


The  United  States  . 


Alabama . . . 
Arizona. . . 
Arkansas . . 
CaSfornia. 
Colorado . . 


Connecticut 

Dakota 

Delaware 

District  of  Columbia. 
Florida 


Georgia . 
Idaho . -  - 
Illinois  . 
Indiana . 
Iowa  — 


Kansas  . . . 
Kentucky 
Louisiana . 

Maine 

Maryland . 


Massachusetts  . 

Michigan 

Minnesota 

Mississippi 

Missouri 


Montana 

Nebraska 

Nevada 

New  Uampshire  . 
New  Jersey 


New  Mexico  .  - . 

New  York 

North  Carolina 

Ohio 

Oregon 


Pennsylvania  .  - 
Khode  Island  . . . 
South  Carolina. 

lienneesce 

Texas 


Utah 

Vermont 

Virginia 

Washington    .. 
West  Virginia  - 


No.  of 
establish- 
ments. 


253, 852 


2,070 

66 

1,202 

6,885 

599 

4,488 
251 
746 
971 
426 

3,593 

162 

14,  549 

11, 198 

6,921 


Capital. 


$2,  790,  272,  6e6 


"Wisconsin  . 
Wyoming . . 


9,  668,  008 
272,  600 

2,  953, 130 
61,  243,  784 

4,  311,  714 

IDO,  480,  275 

771,  428 

15,  655,  822 

5,  552,  526 

3,  210,  680 

20,  672,  410 

677,  215 

140,  652,  060 

C5,  742,  962 

33,  987,  880 


2,803 

11, 192,  315 

5,328 

45,  813,  039 

1,553 

11,  462,  468 

4,481 

49,  988, 171 

6,787 

58,  742,  384 

14,  352 

303,  800, 185 

8,S73 

92,  930,  959 

3,493 

31,  004,  811 

1,479 

4,  727,  600 

8,592 

72,  507,  844 

196 

899,  390 

1,403 

4,  881, 150 

184 

1,  323,  300 

3,181 

51, 112,  263 

7,128 

106,  226,  693 

144 

463,  275 

42,  739 

514,  246,  575 

3,802 

13,  045,  639 

20,  699 

188,  939,  614 

1,080 

6,  312,  050 

31,232 

474,  510,  993 

2,205 

75,  575,  943 

2,078 

11,  205,  694 

4,326 

20,  092,  845 

2,996 

9,  245,  561 

640 

2,  656,  657 

2,874 

23,265,224 

5,710 

26,  968,  990 

261 

3,  203,  497 

2,375 

13, 883. -390 

7,674 

73,  821,  802 

57 

364,673 

AVERAGE    NUJIBEK   OF    HANDS 


Males  above 
16  years. 


2, 019, 035 


8,368 

216 

4,307 

38,  311 

4,652 

75,  619 
854 

10,  250 
5,  496 
4,  S64 

18,  937 

374 

120,  558 

62,  072 

25,  382 

11, 139 
30,  949 
10, 171 
35,431 
46,  698 

228,  834 
68,  445 

18,  937 
4,887 

54,  200 

574 
4,464 

556 
29,  356 
86,  787 

553 
364,  549 

12,  818 
152,  217 

3,280 

284,  359 
37,  060 

13.  687 

19,  575 
11,645 

2,042 
14,4*8 
28,  779 

1,110 
12,  909 

48,255 
380 


Females 

above 

15  years. 


531,609 


842 

2 

90 

3,922 

266 


1,426 

1,389 

558 

3,619 

•    8 

15,  233 

3,  615 

1,431 

392 
3,  5!9 
1,335 

13,  777 
21,700 

105,  976 

4,784 

1,630 

413 

5,474 

3 
120 

5 
16, 184 
27,  099 


Children 

and 
youths. 


181,  921 


137,  455 

2,939 

18,  563 

96 

73,  046 

18,270 

1,083 

1,195 

116 

221 

2,271 

6,144 

25 

346 

6,241 


809 

2 

160 

1,460 

150 

8,445 

6 

962 

201 


2,319 
6 
8,936 
3,821 
1,559 

531 
2,913 

661 
3,746 
6,547 

17,  445 

4,362 

674 

527 

4,321 

1 

209 

16 

3,291 

12, 152 

4 

29,  529 

2,362 

12,  823 

97 

29,  667 
7,548 
1,118 
1,674 


232 
831 

5,261 
12 

1,965 

2,613 
11 


Total  amo>int 

paid  in 

wages  during 

the  year. 


$947,  953,  795 


2,  580,  504 
111,180 
925,  358 

21,  005,  905 

2,314,427 

43,501,518 
339,  375 

4,  207,  349 

3,  924,  612 
1,  270,  875 

5,  260, 152 
130,  326 

57,  429,  085 

21,  960,  888 

9,  725,  962 

3,  995,  010 
11,  657,  844 

4,  360,  371 

13,  623,  318 
18,  984,  965 

128,  315,  362 

25,  313,  683 

8,  613,  094 

1,193,645 

24,  309,  716 

318,  759 

1,  742,  311 
461,  807 

14,  814,  703 
46,  0S3,  045 

218,731 
198,  034,  029 

2,  740,  768 
62, 183,  800 

1,  607,  046 

134,  055,  904 
21,  35-5,  019 

2,  S36,  289 
5,  254, 775 

3,  343,  087 

858,  863 
5, 164,  479 
7,  425,  261 

532,  226 

4,  313,  965 

18,  814,  917 
187,  798 


Value  of 
materials. 


$3,  396,  823,  549 


8,  545,  520 
380,  023 

4,  393,  080 
72,  007,  709 

8,  806,  762 

102, 183,  341 

1.  523,  761 

12,  828,  461 

5,  365,  400 
3,040,119 

24,  143,  939 

844,  874 

289,  843,  907 

100,  262,  917 

48,  704,  311 

21,  453, 141 
47,  461,  890 
14,  442,  506 
51, 120,  708 
66,  937,  846 

386,  972,  655 

92,  900,  269 

55,  660,  081 

4,  667, 183 

110,798,392 

1,  006,  442 

8,  208,  478 

1,  049,  794 
43,  552,  462 

165,  285,  779 

8?1,  352 
G79,  612,  545 

13,  090,  937 
215,  334,  258 

6,  954,  436 

465,  020,  563 
58, 103,  443 

9,  885,  538 
23,  834,  262 
12,  956,  269 

2,  561,  737 
18,  330,  677 
32,.883,  933 

1,  967,  469 

14,  027,  388 

86,  796, 178 
601,  214 


Value  of 
products. 


.,  369,  579, 191 


13,  505,  594 
618,  365 

6,  756,  159 
110,  218,  973 

14,  260,  159 

185,  697,  211 

2,  373,  970 

20,  514,  438 

11,  882,  310 
5,  546,  448 

30,  440,  948 

1,  271,  317 

414,  864,  073 

148,000,411 

71,  045,  926 

3»,S43,  777 

75,  483,  377 
24,  20.j,  183 
70,  829,  793 

106,760,  503 

631,  135,  284 
150,  715,  025 

76,  065, 198 
7,  518,  302 

165,  380,  205 

1,  835,  807 

12,  627,  336 

2,  179,  626 
73,  978,  028 

254,  380,  236 

1,  284,  840 

1,  080,  090,  590 

20,  095,  037 

348,  298,  390 

10,931,232 

744,  818,  445 

104, 103,  021 

10,738,008 

37,  074,  880 

28,  719,  928 

4,  324,  902 
31,  351,  360 
51,  780,  993 

3,  250, 134 
22,  867,  rX 

128,  255,  480 
898,  4D4 
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STATISTICS  OF  MANUFACTURES. 


Table  I.— MANUFACTURES,  BY  TOTALS  OF  STATES  AND  TEEEITORIES— CoQtimiecl. 

1§70. 


States  and  Territories. 


The  United  States 

Alal>ama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Dakota 

Delaware 

District  of  ColumT*ia 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Miunesota 

Mississippi 

Missouri 

Montana 

!N"ebraska 

Nevada 

New  Hampshire 

Kew  Jersey 

New  Mexico 

New  York 

North  Carolina 

Ohio 

Oregon  

Pennsylvania 

Ehode  Island 

South  CaroUna 

Tennessee 

Texas  

Utah 

Termont 

Virginia 

"Washington 

"West  Virginia 

"WiseoDsin 

"Wyoming 

16 


No.  of 

establish- 
ments. 


252, 148 


2,188 

18 

1,079 

3,984 

256 

5,128 

17 

800 

952 

659 

3,836 

101 

12,  597 

11,  847 


1,477 
5,390 
2,557 
5,550 
5,812 

13,  212 
9,455 
2,270 
1,731 

11,  871 

201 

C70 

330 

3,342 

6,636 

182 

36,  206 

3,642 

22,  773 


37,  200 
1,850 
1,584 
5,317 
2,399 

533 
3,270 
5,933 

269 
2,444 

7,013 
32 


Capital. 


$2, 118,  208,  769 


6,  714,  032 

150,  700 

1,782,913 

39,  728,  282 

2,  835,  605 

95,  281,  278 
79,  200 

10,  839,  093 
5,  021,  925 
1,  679,  930 

13,930,125 
742,  300 
94,  368,  057 
52,  052,  425 
22,  420, 183 

4,  319,  080 
29,  277,  809 
18,  313,  974 
39,  796, 190 
36,  438,  729 

231,  677,  862 
71,  712,  283 

11,  993,  729 
4,  501,  714 

80,  257,  244 

1,  794,  300 

2, 169,  963 

5, 127,  790 

36,  023,  743 

79,  606,  719 

1,  450,  695 
366,  994,  320 

8, 140,  473 
141,  923,  964 

4,  376,  849 

406,  821,  845 

66,  S57,  322 

5, 400,  418 

15,  595,  295 

5,  284, 110 

1,391,898 
20,  329,  637 
18,  455,  400 

1,  893,  674 
11,  084,  520 

41,  981,  872 
889,  400 


AVERAGE  NUMBER  OF  HANDS 
EMPLOYED. 


Males  above 
16  years. 


1,  615, 598 


7,196 

84 

3,077 

24,  040 
874 

61,  684 

89 

7,705 

4,333 

2,670 

15,  078 
264 

73,  045 

54,  412 
23,  395 

6,599 

27,  687 
23,  637 
34,  310 
34,  061 

179,  032 
58,  347 

10,  892 
5,500 

55,  904 

697 
2,558 
2,856 

25,  829 
53, 115 

423 
267,  378 

11,  339 
119,  686 

2,753 

256,  543 

28,  804 
7,099 

17,  663 
7,450 

1,465 

16,  301 
22, 175 

1,025 
10,  728 

40,  296 
500 


Females 

above 
15  years. 


323,  776 


664 


47 

873 

2 

20,  810 


1,199 
216 
20 


6,717 

2,272 

951 

118 

1,159 

4,210 

13, 448 

8,278 

86,  229 

2,941 

289 

191 

3,884 

2 
81 

3 
12,  775 
11, 198 

1 

63,  795 

1,422 

11,  575 

67 

43,  712 
14,  762 

578 
1,089 

157 

43 

1,872 

2,269 

1 

287 

2,114 
1 


Children 

and 
youths. 


114, 628 


388 


82 
479 


7,029 

2 

806 

136 


1,295 

1 

3,217 

2,168 

686 

127 
1,790 
2,224 
1,422 
2,  521 

14, 119 

2,406 

139 

250 

6,566 


2 
26 


2,179 
6,239 

3 

29,  627 

861 

5,941 

64 

19,  232 

5,861 

464 

660 

320 

26 

513 

2,540 


657 


1,500 
1 


Total  amount 

paid  in 

wages  during 

the  year. 


$775,  584.  343 


2,  227,  968 

45,  580 

673,  963 
13, 136,  722 

528,  221 

38,  987, 187 
21, 106 

3,  692, 195 
2,  007,  600 

989,  592 

4,  844,  508 
112,  372 

31, 100,  244 

18,  366,  7S0 
6,  893,  292 

2,  377,  511 

9,  444,  624 

4,  693,  470 

14,  28-2,  205 

12,  682,  817 

118,  061,  886 
21,  205,  355 

4,  052,  837 
1,  547,  428 

31,  056,  445 

370,  843 
1,  429,  913 
2, 498,  473 

13,  823,  091 

32,  648,  409 

167,  281 

142,  466,  758 

2, 195,  711 

49,  066,488 

1, 120, 173 

127,  976,  594 

19,  354,  256 
1,  543,  715 

5,  390,  630 
1,  787,  835 

395,  366 

6,  264,  581 
5,  343,  099 

674,  936 
4,  322, 164 

13,  575,  642 
347,  578 


Value  of 
materials. 


12, 488,  427,  242 


7,  592,  837 

110,  090 

2,  536,  998 

35,  351, 193 

1,  593,  280 

86,  419,  679 

105, 997 

10,  206,  397 

4,  764,  883 

2,  330,  873 

18,  583,  731 
691,  785 

127,  600,  077 
63, 135,  492 
27,  682,  096 

6, 112, 163 
29,  497,  535 

12,  412,  023 
49,  379,  757 
46,  897,  032 

334,  413,  982 
68, 142,  515 

13,  842,  902 

4,  364,  206 
115,  533,  569 

1,  316,  331 

2,  902,  074 
10,  315,  984 

44,  577,  967 
103,  415,  245 

880,  957 

452,  005,  452 

12,  824,  693 

157, 131,  697 

3,  419,  756 

421, 197,  673 
73, 154, 109 

5,  856,  736 

19,  667,  027 

6,  273, 193 

1,  238,  252 
17,  007,  769 
23,  832,  384 

1,  435, 128 

14,  503,  701 

45,  851,  266 
288, 156 


Value  of 
products. 


.$4,  232,  326,  442 


13,  040,  644 
186,  410 

4,  629,  234 
66,  694,  556 

2,  852,  820 

161,  065,  474 

178,  570 

16,  791, 382 

9,  292, 173 

4,  685, 403 

31, 190, 115 
1,  047, 624 

205,  620, 672 
108,  617,  278 

46,  534,  322 

11,  775,  833 
54,  625,  809 

24. 101,  905 
79, 497,  621 

76,  593,  613 

533,  912,  568 

118,394,676 

23, 110,  700 

8, 154,  758 

206,  213,  429 

2, 494,  511 

5,  738,  512 
15,  870,  539 
71,  038,  249 

169,  237, 732 

1,  489,  868 
785, 194, 651 

19,  021, 327 
269,  713,  610  . 

6,  877,  387 

711,  894,  344 

111,  418,  3,54 

9,  868,  981 

34,  362,  630 

11,  517,  302 

2,  3)3,  019 
32, 184,  606 
38,  364,  322 

2,  851,  062 

24. 102,  201 

77,  214,  326 
765, 424 


STATISTICS  OF  MANUFACTURES. 

Table  I.— MANUFACTUEES,  BY  TOTALS  OF  STATES  AND  TEREITOEIES— Continued. 

1S60. 


States  and  Territories. 


The  United  States . 


Alabama 

Arkansas  — 
CalifoTnia. . . 
Connecticut  . 
Delaware  — 


District  of  Colombia  . 

Horida 

Georgia 

Illinois 

Indiana 


Iowa 

Kansas  — 
Kentucky 
Louisiana . . 
Maine  .  .- 


Maryland 

Massachusetts . 

Michigan 

Minnesota 

Mississippi 


Missouri 

Nebraska 

New  Hampshire  . 

New  Jersey 

New  Mexico 


New  Tork 

North  Carolina  . 

Ohio 

Oregon 

Pennsylvania  . . . 


Ehode Island  ... 
South  Carolina. 

Tennessee 

Texas 

Utah 


Vermont 

Virginia 

"Washington  . 
Wisconsin . .  - 


No.  of 
establish- 
ments. 


1,459 

518 

8,468 

3,019 

015 

429 

185 

1,890 

4,268 

5,323 

1,939 
344 
3,450 
1,744 
3,810 

3,083 

8,176 

3,448 

562 

976 

3,157 

107 

2,592 

4,173 

82 

22,  624 

3,689 

11, 123 

309 

22,  363 

1,191 

1,230 

2,572 

983 

148 

1,883 

5,383 

52 

3,064 


Capital, 


$1,  009,  855,  715 


9,  098, 181 

1,  316,  610 
22,  043,  096 
45,  590,  430 

5,  453,  887 

2,  905,  865 
1,  874, 125 

10,  890,  875 
27,  548,  563 
18,451,121 

7,  247, 130 

1,  084,  935 
20,  256,  579 

7, 151, 172 

22,  044,  020 

23,  230,  608 
132,  792,  327 

23,  808,  226 

2,  388,  310 
4,  384,  492 

20,  034,  220 
266,  575 

23,  274,  094 
40,  521,  048 

2,  008,  350 

172,  895,  652 

9,  693,  703 

67,  295,  303 

1,337,238 

190,  065,  904 

24,  278,  295 

6,  931,  756 

14,  426,  261 

3,  272,  450 
443,356 

9,  498,  617 

26,  935,  660 

1,  296,  200 

15,  831,  581 


AVERAGE    NUmjEH    OF 
HAiJBS   ElU'LOYED. 


Males  above 
16  years. 


1,  040,  349 


6,792 

1,831 

49, 171 

44,002 

5,465 

2,653 

2,297 

9,492 

22,  489 

20,  503 

6,142 
1,700 

19,  687 
7,873 

24,827 

21,  630 
146,  268 

22, 144 
2,104 
4,672 

18,  628 

334 

18,  379 

43, 198 

1,044 

176,  885 

12, 102 

65,  749 

968 

182,  693 

20,  795 
6,096 

11,  682 

3,338 

380 

8,563 

32,  606 

866 

14,641 


Females 

above 

15  years. 


270,  897 


1,097 

46 

55 

20,  467 

956 

495 
157 
2,083 
479 
732 

165 

35 

1,671 

916 
9,792 

6,773 

71,153 

1,046 

19 

203 

1,  053 

2 

13,  961 

12,  829 

30 

53,227 

2,116 

9,863 

10 

39,  539 

11,  695 

898 

946 

111 

9 

1,934 

3,668 

4 

773 


Total  amount 

paid  in 

wages  during 

the  year. 


$378,  878,  966 


2, 132,  940 

554,  240 

28,  402,  287 

19,  026, 196 

1,  905,  754 

1, 139, 154 
619,  840 

2,  925,  148 

7,  637,  921 
6,  318,  335 

1,922,417 

880,  346 

6,  020,  082 

3,  683,  679 

8,  368,  091 

7, 190,  672 

50,  960,  913 

6,  735,  047 

712,  214 

1,  618,  320 

6,  069,  916 

105,  332 

8,  110,  561 

16,  277,  337 

341,  306 

65,  446,  759 

2,  689,  441 
22,  302,  989 

635,  256 
60,  369, 165 

8,  760, 125 
1,  380,  027 

3,  370,- 687 
1, 162,  756 

231,  701 

3,  004,  986 
8,  544, 117 

453,  601 

4,  268,  708 


Value  of 
materials. 


,  031,  605,  092 


5,  489,  963 

1,  280,  503 
27,  051,  074 

40,  909,  090 

6,  028,  918 

2,  884, 183 
874,  506 

9,  986,  532 
36,  558,  782 
27, 142,  597 

8,  612,  259 
1,  444,  975 

22,  296,  769 

6,  738,  486 
21,  553,  066 

25,  494,  007 

135,  053,  721 

17,  635,  611 

1,  904,  070 

3,  146,  636 

23,  849,  941 
237,  215 

20,  339,  857 

41,  429, 100 
307,  892 

214,  813,  061 

10,  203,  228 

69,  800,  270 

1,  431,  952 

153,  477,  698 

19,  8.58,  515 
5, 198,  881 

9,  416,  514 
3,  367,  372 

439,  512 

7,  608,  868 
30,  840,  531 

602,  021 
17, 137,  334 


Value  ef 
products. 


,  885,  861,  676 


2mm 


10,  588,  566 

2,  880,  578 

08,  253,  228 

81,  924,  556 

9,  892,  902 

5,  412,  102 

2,  447,  969 
16,  925,  564 
57,  580,  886 
42,  803,  469 

I,'!,  971,  325 
4,  357!  408 
37,  931,  240 
15,587,473 
38, 193,  264 

41,  735, 167 

266,  545,  922 

32,  658,  356 

3,  373, 172 
,  6,  590,  687 

41,  782,  731 

607,  328 

37,  586,  453 

76,  300,  104 

1,  249,  123 

378,  870,  939 

16,  678,  698 
121,691,148 

2,  976,  761 
290, 121,  188 

40,  711,  296 
8,  616, 195 

17,  987,  225 

6,  677,  202 
900,153 

14,  637,  807 

50,  652,  124 

1,  400,  921 

27,  849,  467 

17 
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STATISTICS  OF  MANUFACTURES. 


Table  I.— MANUFACTUEES,  BY  TOTALS  OF  STATES  AKD  TEBBITOEIES— Continued. 

1850. 


States  and  Territorios. 


The  United  States  . 


Alabama 

Arkansas  ... 

California 

Connecticut. 
Delaware  . . . 


District  of  Colambia . 

Florida 

Georgia 

Illinois 

Indiana 


Iowa 

Kentucky. 
Louisiana . 

Maine 

Maryland . 


Massachusetts . 

Michigan 

Minnesota 

Mississippi 

Missouri 


l^ew  Hampshire  . 

5^'ew  Jersey 

New  Mexico 

Kew  York 

North  Carolina  . . 


Ohio 

Oregon 

Pennsylvania  - 
Khode  Island  . . 
South  Carolina. 


ToEnessee  . 


"Wisconsin  . 


No.  of 
establish- 
ments. 


1,  «26 

261 

1,003 

3,737 

531 

403 

103 

1,522 

3,162 

4,392 

522 
3,609 
1,008 
3,974 
3,725 

8,852 

2,033 

5 

947 

2,923 

3,211 

4,207 

23 

23,  553 

2,663 

10,  622 

62 

21,  605 

864 

1,430 

2,887 

309 

14 

1,849 

4,740 


Capital. 


$533,  245,  351 


3,  450,  606 
305,  015 

1,  006,  197 
25,  876,  648 

2,  978,  945 

1,  001,  575 
547,  000 

5,  450,  483 

6,  217,  765 

7,  750,  402 

1,  292,  875 

11,  810,  462 

5,  032,  424 
14,  699, 152 
14,  934,  450 

88,  940,  292 

6,  563,  660 

94,  000 
1,  815,  820 

8,  576,  607 

18,  242, 114 

22,  293,' 258 

68,  300 

99,  904,  465 

7,  456,  860 

29.  019,  638 

843,  600 

94,  473,  810 

12,  935,  676 
6,  053,  265 

6,  527,  729 

539,  299 

44,  400 

5,  001,  377 

18, 109, 143 

3,  382, 148 


AVERAGE  NUMBER  OF 
HAKDS  EMPLOYED. 


Males  above 
16  years. 


4,397 

812 

3,964 

34,  248 

3,237 

2,034 

876 

6,650 

11,  066 

13,  748 

1,087 
19,  676 
5,458 

21,  853 

22,  729 

107,  784 

8,990 

63 

3,  046 

14,  880 

14, 103 

29,  068 

81 

147,  737 

12, 473 

47,054 

285 

124,  688 

12,  923 

5,992 

11,  080 

1,042 

51 

6,894 

26,790 

6,798 


Eemales 

above 
15  years. 


Total  amount 

paid  iu 

wages  during 

tne  year. 


225,  922 


639 
30 


16,483 
651 

636 
115 
1,718 
493 
692 

20 

1,900 

769 

6,167 

7,483 

69,  677 
364 


108 
928 

12,  989 
8,702 


51,  612 
2,128 

4,437 


22,  078 
8,044 
1,074 

959 
24 


1,551 
3,320 


6,  755,  464 


1, 105,  824 

159,  876 

3,  717, 180 

12,  436,  984 

936,  924 

757,  584 
199,  462 

1,  709,  664 
3,  204,  336 

3,  728,  844 

473,  016 

6,  lOG,  048 

2,  033,  928 
7, 485,  588 

7,  403,  832 

41,  954,  736 

2,  717, 124 

18,540 

771,  528 

4,  692,  648 

6, 123,  876 

9,  364,  740 

20,  772 

49, 131,  000 

2,  383,  456 

13,  467, 156 
388,  620 

37,  163,  232 
6,  047,  080 
1, 127,  713 

2,  247, 492 

322,  368 

9,984 

2,  202,  848 

5,  434,  476 

1,  712,  496 


Value  of 
materials. 


$556, 123,  822 


2,  224,  960 
215,  789 

1,  201, 154 
23,  608,  971 

2,  864,  607 

1,  406,  871 
220,  611 

3,  404,  917 
8,  059,  327 

10,  369,  700 

2,  366,  881 
12, 165,  075 

2,  469,  508 
13,  553, 144 
17,  690,  836 

85,  856,  771 

6, 136,  328 

24,  300 

1,  276,  771 
12,  798,  361 

12,  745,  466 

22,  Oil,  871 

110,  220 

134,  655,  674 

4,  602,  501 

34,  678,  019 

80ft,  560 

87,  206,  377 

13, 186,  703 

2,  787,  534 

5, 166,  886 

394,  642 

337,  381 

4, 172,  552 

18,101,131 

5,  414,  931 


Value  of 
products. 


$1,  019, 106, 616 


4,  528, 87G 

537,  908 

12,  862,  522 

47, 114,  585 

4,  649,  296 

2,  090,  258 
668,  335 

7,  082,  075 
16,  634,  272 
18.725,423 

3,  551,  783 
21,  710, 212 

6,  779, 417 
24,  661,  057 
33,  043, 892 

157,  743,  994 

11, 169,  002 

68,  300 

2,  912,  068 

24,  324, 418 

23, 164,  503 

39,  851,  256 

249,  010 

237,  597,  249 

9,  111,  05O 

62,  692, 279 

2, 236,  640 

155,  044, 910 

22, 117,  688 

7,  045, 477 

9,  725,  608 

1, 108,  538 

291, 220 

8,  570, 920 
29,  602,  507 

9,  293,  068 


Norn— The  above  table  is  an  exact  reproduction  of  Table  4  of  the  Abstract  of  Manufactures  at  the  Seventh  Census.  [Senate  Bx.  Doc.  No.  89  2d  session  36th 
Congress.]  The  table  is  arithmetically  imperfect,  and  it  is  not  known  whether  the  errors  are  in  the  items  or  total  of  the  table,  or  in  both.  The  true  total  line  of  the 
items  as  printed  is:  Establishments,  123,029;  capital,  $533,245,351;  hands  employed,  male,  732,157;  female,  225,922;  wa-^es'  $236  759  454.  mat«rials  $556  174  320 
products,  $1,019,109,616.  '  •       '       •  .  •p      .       .       ; 
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STATISTICS  OF  MANUFACTURES. 
Table  H.— THE  UNITED  STATES,  BY  SPEOIEIED  INDUSTRIES:  1880. 


9 


Heclianical  and  manuiacturmg  Indn-stries. 


No.  of 

establish- 

Eaents. 


All  industries. 


Agricultural  implements  (see  also  Table  VII,  and  Keport 

by  Special  Agent  C.  H.  Fitch,  poaf). 
Amoiunition  (see  also  Keport  by  Special  Agent  C.  H.  Fitch, 

post). 
Artificial  feathers  and  flowers  (see  also  Millinery  and  lace 

goode). 

Artificial  limbs  (see  also  Surgical  appliances) 

Awnings  and  tents 

Axle- grease 

Babbitt  metal  and  selder  

Bagging,  flax,  hemp,  and  jute 

Bags,  other  than  paper 

Bags,  paper 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals). 

Baskets,  rattan  and  willow  ware t 

BeUows 

BeBs 

Belting  and  hose,  leather , 

Belting  and  hose,  linen 

Belting  and  hose,  rubber 

Billiard  tables  and  materials 

Blacking 

Blacksmithing  (see  also  Wheelwrighting) 

Bluing 

Bone-,  ivory-,  and  lamp-black 

Bookbinding  and  blank-book  making 

Boot  and  shoe  cut  stock 

Boot  and  shoe  findings 

Boot  and  shoe  uppers 

Boots  and  shoes,  including  custom  work  and  repairing  (see 
also  Table  VU). 

Boots  and  shoes,  rubber 

Boxes,  cigar 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  and  copper,  rolled 

Brass  castings  (see  also  Bronze  castings) 

Brass  ware 

Bread  and  other  bakery  products 

Brick  and  tile  (see  also  Drain  and  sewer  pipe ;  Terra-cotta 
ware;  also  Table  Til). 

Bridges 

Bronze  castings  (see  also  Brass  castings) 

Brooms  and  brushes ■ 

Buttons 

Calcium  lights 

Cardobard 

Card  cutting  and  designing 

Carpentering 

Carpets,  rag 

Carpets,  other  than  rag  (see  also  Woolen  goods ;  also  Eeport 
by  Special  Agent  (J.  "W.  Bond,  post). 

Carpets,  wood 

Carriage  and  wagon  materials ■ 

Carriages  and  sleds,  children's ■ 

Carriages  and  wagons  (see  also  Wheelwrighting) 

Cars,  railroad,  street,  ami  repairs,  not  including  establish- 
ments operated  by  steam  railroad  companies. 

CeUnloid  and  celluloid  goods 

Charcoal 

Cheesoandbutter,  factory  (seealso  Table  YD) ■ 

Chocolate 


33 
151 


27 
37 
80 

110 

304 

3 

20 

96 

1 

2 

46 

48 

28, 101 

23 
18 
588 
172 
135 

81 
17,  972 

9 

221 
369 

602 
26 


20 


75 

7 

980 

124 


9,184 
396 

195 

5 

412 

67 

3,841 

130 

6 

175 
3,932 


Capital. 


$2,  790,  272,  606 


62, 109,  668 
824,  009 

1,  253,  050 

82,  600 

522,  700 

372,  600 

73, 100 

2,491,500 

2,  425,  900 
1,  304,  700 

1,  350,  600 

1,  852,  917 

8,750 
793, 120 

2,  748,  799 

10,  000 

265,  000 

1,  078, 169 

494,  625 

19,  618,  852 

178,  650 

627,  360 

5,  798,  671 

1,  210,  300 
770,  800 

209,  264 
54,  358,  301 

2,  423,  000 

1,  023,  777 

2,  496, 496 

5,  304,  212 

9,  057,  600 

5,  740,  237 

694,  582 

19, 155,  286 

27,  673,  616 

4,  058,  649 

186,  500 

4, 186,  897 

2,  013,  350 

19,  500 
443,  800 

13,793  ; 
19,  541,  358 
252,  604 

21, 4«S,  587 

41,600 

7,  034,  718 

770,  000 

37,  973,  493 

9,  272,  680 

1,  214,  000 
457,  484 

9,  604,  803 
530,  500 


AVERAGE  KUMBEK  OF  HANDS 
EMPLOYED. 


Males 

above  16 

years. 


2,  019,  035 


550 

71 
526 

67 

44 

1,330 

1,175 

546 

660 

1,976 

15 

570 
1,138 

ID 

342 

849 

251 

33,  992 

88 

198 

5,127 

1,235 

758 

245 
104,  021 

2,514 
1,274 
2,194 

6,611 
4,105 
5,573 
662 
18,  925 

59,  032 

4,153 

140 

5,798 

2,128 

20 
166 

42 

53,547 

573 

10, 104 

108 

7,237 

1,152 

43,  630 

13,885 

452 
1,393 
6,419 

110 


Females 

above 

15  years. 


531, 639 


73 

553 

3,577 


699 
2 


1,226 
903 


326 

552 


174 

18 

53 

2 

4,831 

1,422 

652 

174 
25,  946 

1,984 

718 

6,836 

405 
673 
263 
336 
2,210 

268 


6 

1,715 
3,052 


120 
12 

74 
88 


35 

70 

273 

13 

175 

1,330 
113 


Children 

and 
youths. 


181, 921 


15 
215 


653 
164 
140 

56 
591 


189 
50 


11 
516 

5 

24 

654 

228 
88 

18 

3,852 

164 
373 
648 

706 
304 
401 
144 
1,353 

7,055 

140 

7 

1,260 

645 


53 
10 

517 
63 


11 
230 

88 
1,491 

334 

100 
6 

154 


Total 

amount  itaid 

in  wages 

during  the 

year. 


$947,  953,  795 


361, 

1,  081, 

43, 
334, 

41, 
18, 
82' 
770, 
439 

466, 
657, 
6. 
280, 
606, 

4, 

131 

400, 

168, 

11, 126, 

50, 

80, 

3,  927, 

735, 

451 

170, 
50,  995, 

1,  469, 

748, 

2,  373 

2,  769, 
2,524, 
2,  729, 
411: 
9,  411, 

13,  443, 

1,  882, 

64, 

2,  424, 
1,645, 

10, 

116: 

"18: 

24,  582: 

190: 

6,  835, 

23: 

2,  733, 

402, 

18,  088, 

5,  507, 

242 

390, 

1,  540, 

82, 


Value  of 
materials. 


$3,  396,  823,  549 


31,  531, 


31: 

1,  230, 

209, 
214: 

2,  058, 

8,  027, 

3,  037, 

3,  333: 

867: 

13, 

521 

5,  019, 

12, 

863, 

1,  080, 

710, 

U,  572, 

197, 

440, 

5, 195, 

5,  939, 
1,  188, 

448, 
114,  966, 

6,  023, 
1,  389 

3,  578, 

7,  674, 

9,  523, 
5,  894, 

948, 
42,  612, 

9,  774, 


-,o94, 
1,  792, 

25, 
037, 

35, 

51,  621, 

424, 

18,  984 

23, 

4,  781, 

868, 

30,  597, 

19,  780, 


320, 

18,  363, 

812, 


262 
735 
579  ! 
403  ■ 


Value  of 
products. 


$5,  36S,  579, 191 


68,  640,  488 

1,  904.  966 

4,  879,  324 

137,024 
1,968,942 

365,  048 

262,  950 

3,511,653 

9,  726,  600 

4, 112,  666 

4,  760,  598 

1,  992,  861 

26,  900 

1,  065,  824 

6,  525,  737 

23,  000 
1,085,000 

2,  289,  758 

1,  491,  474 
43,774,271 

344,  S24 
661,376 

11,  976,  764 

7,  531,  635 

2,  1-44,  945 

790,  842 
190,  920,  481 

9,  705,  724 
2,  903,  465 

7,  665,  553 

12,  687,  068 
14,  329,  731 
10,  808,  742 

1,  523,  098 
65,  824,  896 

32,  833,  587 

8,  978, 122 
670,  912 

10,  ,560,  855 
4,  449,  542 

51,443 

959, 145 

51,  670 

94, 162, 139 

861,  710 

31,  792,  802 

102, 170 

10,  114,  352 

1,  677,  776 

64,  951,  617 

27,  997,  591 

1,261,548 

975,  540 

25. 742,  510 

1,302,153 
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10  STATISTICS  OF  MANUFACTURES. 

Table  II.— THE  ITOTTBD  STATES,  BY  SPECIFIED  IISTDUSTEIES :  1880— Continued. 


Mechanical  and  manufactaring  indnstries. 


Cigar-molds 

Cleansing  and  polishing  preparations , 

'Clock  cases  and  materials  (see  also  "Watch  and  clock  ma- 
terials). 
Clocks  (see  also  Report  by  Special  Agent  C.  H.  Pitch,  post)  . . 
Cloth  finishing 

Clothing,  horse 

Clothing,  men's 

Clothing,  -women's 

Coal-tar ; 

Coffee  and  spices,  roasted  and  ground , 

Cofiins,  burial  cases,  and  undertakers'  goods 

Coke  (see  also  Eeport  by  Special  Agent  J.  D.  "Weeks,  posi) .. 

Collars  and  cuffs,  paper 

'Combs , 

■Confectionery 

Cooperage , , 

Coppersmithing  (see  also  Tinware,  copperware,  and  sheet- 
iron  ware). 

Cordage  and  twine 

Cordials  and  sirups 

Cork  cutting 

Corsets 

Cotton  compressing 

•Cotton  goods  (see  also  Hosiery  and  knit  goods;  Mixed 
textiles ;  also  Introdaotory  note  and  Report  by  Special 
Agent  E.  Atkinson,  post) . 

Cotton-ties , 

Cracibles 


Cutlery  and  edge  tools  (see  also  Hardware ;  Tools) 

Dentistry,  mechanical 

l>entists'  materials , 

Drain  and  sewer  pipe  (see  also  Brick  and  tUe :  Terra-ootta 

ware). 
Drugs  and  chemicals  (see  also  Baking  and  yeast  powders  ; 

Patent  medicines  and  compounds ;  also  Report  by  Spe- 

<jial  Agent  "W.  L.  Rowland,  post). 

Dyeing  and  cleaning 

Dyeing  and  ffnishing  textiles  (see  Introductory  note  and 
Table  Til). 

Dyestuffs  and  extracts 

Electric  lights , 

-Electrical  apparatus  and  supplies  (see  also  Telegraph  and 
•telephone  apparatus). 

-"[Electroplating 

Emery  wheels 

Enameled  goods 

-Enameling 

-  Engravers'  materials 


Ko.  of 
establish- 
ments. 


Engraving  and  die-sinking 

-  Engraving,  steel 

-"'Engraving,  wood , 

J  Envelopes 

i  Explosives  and  fireworks 

IFancy  articles 

IFelt  goods  (see  also  "Woolen  goods  ;  also  Report  by  Special 
-Agent  Gr.  "W.  Bond,  post). 

fertilizers 

Files  (see  also  Saws) - 

.Fire-arms  (see  also  Report  by  Special  Agent  C.  H.  Fitch,  post). 

iFire  extinguishers,  chemical 

!Flags  and  banners 

'Flavoring  extracts  (see  also  page  39)  

S?lax,  dressed 

QFlouring-  and  grist-mill  products  (see  also  Table  "711) 

20 


3 

21 
2 

22 
20 

3 

6,166 

562 

3 
3O0 

769 

149 

13 


165 
16 
46 

113 

29 

1,005 


6 

11 

429 

753 

20 

51 


303 
191 

41 

3 

36 

221 
11 
3 
19 
11 

246 
56 

167 
12 
39 

151 
26 

364 
179 
39 

3 
11 

58 

70 

24,338 


Capital. 


$69, 800 

412, 325 

6,000 

2,  474,  900 
137,  350 

410,  000 
79,861,696 
8,  207,  273 

385,  000 
6,  366,  392 

5,  735,  392 

5,  545,  058 

901,  233 

53.3,  390 

8,  486,  874 

12, 178,  726 
915, 102 

7, 140,  475 
128,  400 
872,  384 

1,  611,  695 

3,  243,  800 
219,  504,  794 


70,  500 
1,  450,  250 

9,  859,  885 
773,  670 
840,  800 
489, 163 

28,  598, 458 


851, 110 
26,  223,  981 

2,  363,  700 
425,  000 
873,  300 

865,  898 
397,  900 
150,  000 
145,  200 
54,  500 

416,  840 
2,  387,  050 
183,  733 
923,  800 
579,  750 

1,  359,  450 
1,  958,  254 

17,  913,  660 
1,686,550 
8, 115,  489 

400,  000 

54,300 

404,615  I 

620,  455- 

177,  361,  878  | 


AVERAGE  NUMBEH  OF  HANDS 
EMPLOYED. 


Males 

above  16 

years. 


64 

181 
44 

2,807 
135 

73 

77,  255 

2,594 

174 

2,125 

3,762 

3,068 

151 

743 

6,157 

24,  435 

852 

2,926 

81 

382 

776 

1,008 

64,107 


100 
691 

9,458 


405 
270 

8,144 


12,788 

976 
214 
335 

1,257 

111 

211 

113 

66 

698 
1,118 
468 
233 
313 

1,676 
1,203 

8,377 
2,191 

4,578 

117 

15 

238 

786 

58,  239 


Females 

above 
15  years. 


Children 

and 
youths. 


18 


492 

80, 994 
22,  253 


438 

481 

3 

284 

250 

2,827 

42 
2 

1,480 


270 
7,487 


91,148 


1,138 


499 


54 
3 

62 

661 

■    20 

948 

217 

654 
233 

75 
49 
87 


50 
104 
57 
42 


Total 

amount  paid 

in  "wages 

during  the 

year. 


503 
23 


2,564 

345 

5 

153 

172 
71 


33 

817 

1,496 
14 


140 
539 


30,  217 

31 
3 

681 

37 

15 

5 

263 


73- 
1,872 


92 

137 

21 

23 

205 

463 


146 

268 
197 

2 

3 

32 

176 

126 


$32,  020 
91,  455 
15,000 

1,  622,  693 
62,  790 

137,  400 

45,  940,  353 

6,  661,  005 

05,  500 

1,.570,  699 

1,  895,  805 

1, 198,  654 

151,  576 

374,  785 

3,  242,  852 

8,  992,  603 
520,  302 

1,  558,  676 
42,928 
232,  846 

1,  745,  969 

573,  005 

45,  614,  419 


284, 169 

4,  447,  349 
269,  044 
237,  729 
114,542 

4, 157, 163 


511,  886 
6,  474,  364 

512,  097 
117,  500 
224,758 

620,  848 
58,253 
41,  926 
66,  836 
39,  840 

419,  646 
1,  951,  745 
333,  590 
344, 143 
216,  069 

1,  036,  672 
439,  760 

2,  648,  422 
957,  412 

2,  700,  281 

84,  750 

27,  375 

129,  343 

268,420 

17,  422,  316 


Yalue  of 
materials. 


$55,  210 

237,  070 

19,000 

1,  908,  411 

71,  960 

453,  700 

131,  363,  282 

19,559,227 

285,  200 

18,  201,  302 

3,  776,  222 

2,  995,  441 
1, 166,  000 

341,  719 
17, 125,  775 

18,  441,  064 
1,  227,  947 

9,  330,  261 
210,  506 
976,  274 

3,  686,  821 
326,  808 

113,  765,  537 


170, 198 
955,  841 

4,  682,  222 
455,  037 
247,824 
176, 143 

24,  380,  566 


581,  886 
13,  664,  295 

3,  918,  741 
160,  650 
360,  579 

663,  588 
109,  952 
236,  817 
69,  562 
26,  464 

262,  828 

648,  994 

68,  605 

2,  346,  500 

840,  877 

1,  065,  335 

2,  530,  710 

15,  595,  078 
'iJr87,  560 
1,  859,  026 

81,  840 

48,  200 

796,  049 

818,  243 

441,  545,  225 


Value  of 
products. 


$111, 820 
500, 280 
50,500 
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Mechanical  and  manufactaring  industries. 


No.  of 
establish- 
ments. 


Food  preparations  (see  also  page  39) 

Foundery  and  machine-shop  product.s  (see  .ilso  Iron  "work, 
architectural  and  ornamental ;  Steam  fittings  and  heat- 
ing apparatus. 

Foundery  supplies 

Fruit-jar  trimmings 

Fruits  and  vegetables,  canned  and  preserved 

Fuel,  artificial 

Furliishing  goods,  men's 

Fumitnre  (see  also  Mattresses  and  spring  beds ;  Upholster- 
ing). 

Furniture,  chairs 

Fnrs,  dressed 

Galvanizing 

G-as  and  lamp  fixtures 

Gas  machines  and  meters , 

Glass  (see  also  Iteport  by  Special  Agent  J.  D.  Wee^i.9, post)  . 
Glass,  cut,  stained,  and  ornamented 

Gloves  and  mittens  (see  also  Hosiery  and  knit  goods ;  "Woolen 
goods). 

Glucose 

Glue 

Gold  and  silver  leaf  and  foil 

Gold  and  silver,  reduced  and  refined  (not  from  the  ore) 

Graphite 

Grease  and  tallow 

Grindstones 

Gunpowder  (see  also  High  explosives) 

Hairwork 

Hammocks 

Hand-knit  goods 

Hand-stamps 

Handles,  wooden 

Hardware  (see  also  Cutlery  and  edge  tools ;  Tools ;  also  Re- 
port by  C.  H.  Fitch,  post). 

Hardware,  saddlery 

Hat  and  cap  materials 

Hats  and  caps,  not  including  wool  hats 

High  explosives  (see  also  Gunpowder) 

Hones  and  "whetstones 

Hooks  and  eyes 

Hosiery  and  knit  goods  (see  also  Cotton  goods;  Gloves 
and  mittens;  Woolen  goods;  also  Report  by  Special 
Agent  G.  W.  Bond, post). 

Housef urnishing  goods 

Ice,  artificial 

Ink 

Instruments,  professional  and  scientific 

Iron  and  steel  (see  Introductory  note,  and  Report  by  Spe- 
cial Agent  J.  M.  Swank,  post). 

Iron  bolts,  nuts,  washers,  and  rivets 

Iron  doors  and  shutters 

Iron  forgings 

Iron  nails  and  .spikes,  cut  and  wrought 

Iron  pipe,  wrought 

Iron  railing,  wrought 

Iron  work,  architectural  and  ornamental  (see  also  Foundery 
and  machine-shop  products). 

Ivory  and  bone  work 

Japanning 

Jewelry 

Jewelry  and  in.strnment  cases 

Jute  and  jute  goods 

Kaolin  and  ground  earths 


109 
4,958 


15 

1 

411 

1 

161 

4,843 

384 
192 

21 
35 
34 
211 
170 


82 
60 
28 

4 

156 

14 

33 

299 

5 

39 

46 

206 

492 

64 
64 


48 
35 
63 

171 
1,005 

100 


62 
35 
131 
89 


30 
739 
17 
^4 
63 


Capital. 


$1,  293,  905 
154,  519,  484 


126,  500 

150,000 

8,  247,  488  i 

100,  000  j 
3,724,664  ' 
38,  669,  764 

6,  276,  364 
3,  598,  887 

671,  450 

3,  248,  400 

1, 147,  000 

19,  844,  699 

946, 180 

3,  379,  648 

2,  255,  000 

3,  916,  750 
498,  500 
817, 100 

113,  000 

2,  566,  779 

125,  261 

4,  983,  560 
613,  040 

22,  300 

152,  700 

103, 150 

1,  032,  090 

15,  363,  551 

1,  655,  550 
746,  828 

5,  455,  468 
1,  601,  625 

132,  525 

420, 188 
15,  579,  691 


456,  806 
1,  251,  200 
1,  251,  050 

1,  342, 196 
230,  971,  884 

4,  933,  019 

79,  376 

3,  598,  241 

3,  877,  805 

6, 129,  566 

662, 197 

738,  000 

775,  564 

78,  710 

11,  431,  104 

62,  000 

415,  000 

1,  291,  527 


AVERAGE  NUMBER   OF  HANDS 
E5IPL0TED. 


Males 

above  16 

years. 


Females 

above 
15  years. 


863 

140,  459 

72 

230 

10,  638 

70 

1,274 

45, 186 

7,832 

1,463 

501 

2,660 

807 

17,  778 

1,281 

2,102 

1,167 

1,486 

542 

299 

69 

1,075 

231 

988 

205 

28 

50 

151 

1,504 

14,  481 

2,167 

819 

11,  373 

328 

136 

139 

7,517 

405 

389 

339 

1,011 

133,  203 

4,264 

211 

2,977 

2,011 

4,909 

728 

1,152 

843 

135 

10,  050 

103 

205 
866 

312 
675 


Children 

and 
youths. 


93 
15,  463 


9,565 
917 


1,301 
2,604 


243 

12 

741 

139 


5 
186 
383 


20 
937 

49 

1,378 

8 

11 

814 

321 

355 

5,337 

1 

83 

63 

17,  707 


137 
50 
79 

37 
45 

182 


95 

519 
13 


137 

24 

1,998 

31 

302 

3 


158 
4,217 


2 

25 

5,804 


335 
2,626 

1,442 

77 

17 
166 

34 

5,658 

166 

346 

20 

129 

30 

5 

3 
13 


4 

60 

1,506 

327 
41 
530 


26 
3,661 


61 
7,730 

618 
12 
138 

380 

288 

38 

16 


24 

649 

5 

18 

29 


Total 

amount  paid 

in  wages 

during  the 

year. 


$318,  253 
65,  982, 133 


27,  303 

104,  501 

2,  679,  960 

10,000 

2,  644,  155 
20,  383,  794 

3,  311,  286 
1,  389,  284 

244,  799 
1,  469,  287 

397,  108 
9, 144, 100 

706,  768 

1,  655,  695 

605,  802 
600,018 
410,  647 
178,  696 

35,  225 
556,  015 

67,  040 
510,  550 
323,  315 

17,  576 
137,  720 

82,  895 

436,  664 

6,  846,  913 

960,432 

463,  854 

6,  63.5,  522 

164,  864 

52,  961 

88,  321 
6,  701,  475 


216,  890 

140,  885 
2C0,  284 

588,  751 
55,  476,  785 

1,  981,  300 

103,  269 

1,329,151 

1,  255,  171 
1,  788,  258 

309,  903 
474,711 

414,  701 

65,  562 

6,  441,  688 

51,  000 

141,  970 

310,  909 


Value  of 
materials. 

Value  of 
products. 

$1,  604,  660 

,$2,  493,  224 

103,  345,  083 

214,  378,  46S 

132,  220 

215,  05O 

318,708 

485,  50S 

12,051,293 

17,599,576 

55,  000 

102,  000^ 

0,  603, 164 

11,  506,  857: 

31,  416,  768 

68,  037,  902; 

4,  443,  438 

9;  807,  823 

6,  338,  242 

8,238,712 

1,103,180 

1,  884,  695 

1,  675,  875 

4,  329,  656 

636,  676 

1,334,091 

8,  028,  621 

21, 154,  571 

1, 156,  866 

2,  535,.009 

4,  351,  469 

7,  379,  eO& 

3,  044,  450 

4,  651,  2ia 

2,  780,  342 

4,  324,  072r 

1,  Oil,  792 

1,  614,  040. 

9, 128,  811 

9,  548,  18& 

144, 100 

210,  COO. 

11,  779,  482 

13,  730,  OlEf 

85,  368 

184,555 

2,  053,  488 

3,  348,  943; 

667, 132 

1,  467,  72a 

61,  830 

110,  352- 

239,  040 

446,  354- 

103,  048 

318,  618 

697,  320 

1,  056,  698, 

10,  097,  577 

22,  053,  693 

1,  861,  436 

3,  651,  021 

1,  325,  231 

2,  217,  250' 

9,  341,  353 

21,  303, 107 

1,  218,  061 

2,  463,  088 

92,  461 

224, 130 

214,  986 

370,  078 

15,  210,  951 

29,  167,  227 

812,  361 

1,  332, 188 

158,  112 

544,76a 

864,  765 

1,  029,  413 

444,  425 

1,639,094 

91,  271, 150 

296,  557,  685 

6,  097,  Oil 

10,  073,  330 

296,  600 

495,  060 

3,  960,  780 

6,  492, '028 

3,  312,  602 

5,  629,  240 

9,  480,  049 

13,  292,  162 

616,  648 

1,  300,  549 

1,  083,  817 

2, 109,  537 

754,  034 

1,  4.:4,  901 

63,  743 

190,  080. 

10,  324,  990 

22,  201,  621 

48,  550 

131,  670 

447,  094 

696,  982 

697,  006 

1,  455,  757. 
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Mechanical  and  manufacturing  kiduetries. 


Kindling  wood 

Labels  and  tags 

Lamps  and  reflectors  . 

Lapidary  work 

Lard,  refined 


Lasts 

Lead,  bar,  pipe,  sheet,  and  shot 

Leather  hoard  (see  also  Paper) 

Leather  curried  (see  Introductory  note  and  Table  YTE) 
Leather,  dressed  skins 


No  of 

establish 

ments. 


Leather  goods 

Leather,  morocco  (see  Leather,  dressed  skins) 

Leather,  patent  and  enameled 

Leather,  tanned  (see  Introductory  note  and  Table  YJl) 

Lightning  rods 

Lime  and  cement 

Linen  goods 

Li(jaors,  distilled 

Liquors,  malt 

Liquors,  Tinous  (see  also  Liquors,  distilled)  

Lithographing  (see  also  Printing  and  publishing) 

Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds ;  "Wood, 
turned  and  carved). 

Lumber,  sawed  (see  also  Table  VTI) 

Malt 


Mantels,  slate,  marble,  and  marbleized  . 

Marble  and  stone  work 

Masonry^,  brick  and  stone 

Matches 


Mats  and  matting 

Mattresses  and  spring  beds  (see  also  Furniture) 

Millinery  and  lace  goods  (see  also  Artificial  feathers  and 
flowers). 

Millstones 

Mineral  and  soda  waters 


Mirrors 

Mixed  textiles  (see  also  Cotton  goods;  Silk  and  silk  goods 
"Woolen goods;  also  Table  VLE). 

Models  and  patterns 

Mucilage  and  past© 

Musical  instruments  and  materials  (not  specified) 

Musical  instruments,  organs  and  materials 

Musical  instruments,  pianos  and  materials , 

Keedles  and  pins 

Nets  and  seines , 

Oil,  castor 

Oil,  cottonseed  and  cake , 

Oil,  essential 

Oil,  illuminating,  not  including  petroleum  refining 

Oil,  lard 

OH,  linseed 


Oil,  lubricating 

Oil,  neat'e-foot 

Oil,  i-esin 

Oilcloth,  enameled  . 
Oilcloth,  floor 


Oleomargarine 

Painting  and  paperhanging 

Paints  (see  also  Yamish) 

Paper,    (see  also   Collars   and  cuffs,  paper;   Envelopes; 

Leather  board;  "Wood  pulp;  also  Table  "VII). 
Paperhanglngs 

22 


213 
19 
74 
55 
26 

62 

32 

24 

2,319 

202 

57 


Capital. 


$1,  018,  490 
451,  500 

1,  873,  625 
176,  875 

2,  513,  066 

477,  692 

2,  466,  375 

856,  200 

16,  878,  520 

6,  266,  237 

561,  900 


3,105 
20 

615 

5 

844 

2,191 

117 

167 

607 

645 

1,203 

25,  708 

216 

46 

2,846 

1,591 

37 

12 
357 

247 

16 
512 

7 
470 

230 
4 
84 

171 
174 
40 
13 

8 

45 

124 

7 

28 

81 

51 

15 

3 

4 

25 

15 

3,968 

244 

692 

23 


17, 100 

50,  222,  054 

431,  750 

6,  332,  338 

406,  800 

24,  247,  595 

91,  208,  224 

2,  581,  910 

4,  501,  825 

705,  815 

4,  437,  666 

17,  612,  963 

181, 186, 122 

14,  390,  441 

750,  300 

16,  498,  221 

3,  990,  706 
2, 114,  850 

212,  000 

1,  749,  750 

2,  678,  880 

178,  900 

2,  569,  561  I 

155,  800 
37,  996,  057 

377,  551 

3,100 

654,  850 

3,  922,  338 
9,  869,  677 
1, 144,  550 

140,  650 
474,  000 

3,  862,  300 

67,  755 

128,  600 

1, 127,  500 

5,  872,  750 

1,  370,  225 

433,  050 

82,  523 

315,000 

3,  429,  550 

1,  680,  300 

5,  645,  950 

13,  555,  292 

46,  241,  202 

3,  560,  5O0 


AVERAGE  NUMBEH  OF  HANDS 
EMPLOYED. 


Males 

above  16 

years. 


1,187 
191 

1,478 
207 

1,030 

497 

551 

342 

10, 808 

4,966 

864 


Females 

above 
15  years. 


20 

23, 287 
168 

5,493 

211 

6,452 

26,001 

781 

3,641 

818 

5,224 

14,  614 

141,  564 

2,320 

690 

21, 112 

15,  877 
868 

199 

1,770 

971 

170 
2,480 

74 
17,  471 


528 

3,948 
6,449 

604 
79 

107 

3,114 

273 

50 

424 

1,378 

309 
50 
23 

215 
1,690 

561 
17,  271 
4,192 
16, 133 


14 
81 
81 
17 
46 

18 

5 

27 

77 

208 

131 


Children 

and 
youths. 


Total 

amotmt  paid 

in  wages 

during  the 

year. 


2 
188 


242 
56 

171 
28 

105 

22 

15 

10 

168 

221 

41 


337 


200 
10 
29 

57 

308 

6 

316 

23 


1 
1,120 

12 

466 

5,248 

1 

27 


20,  520 
21 

29 

89 

67 

380 

114 


2 
6 

18 

131 

188 

7,640 

150 


169 

73 

40 

190 

129 

373 

63 

643 

652 

5,967 

4 

35 

336 

142 

231 

74 
158 
336 

3 

219 

3 

5,382 

19 

1 
16 

165 
69 
93 

17 

1 

172 
4 


$526,  861 
149,268 
742,  423 
142,  075 
546,  258 

308,  975 

316,  363 

121,  015 

4,  845,  413 

2,  441,  372 

459,  318 


Valae  of 
materials. 


41 
40 

20 
309 
103 
649 

671 


12,  800 

9,  204,  243 

73,  718 

1,  579,  313 
124,  046 

2,  663,  967 
12, 198,  053 

216,  559 

2,  307,  302 

368,  967 

2,  471, 105 

5,  890,  724 

31,  845,  974 

1,  004,  548 

313,  009 

10,  238,  885 

6,  880,  868 
535,  911 

125, 129 

868,  325 

1,  661,  044 

96,534 
1,  005,  633 

42,900 
13,  316,  753 

389,837 

3,090 

293,  002 

2, 142,  539 

4,  663, 193 

392,  214 

54, 112 

44,  714 

880,  836 

24,  030 

20,950 

161,672 

081,  677 

208, 145 

16,  55-t 

W,500 

116,  627 

733,  235 

212,  952 

7,  920,  866 
2, 132,  255 

8,  525,  355 

874,  921 


$1,  403,  010 

492,  655 

1,  &52,  906 

226,  277 

21,  948,  826 

221,  905 

4,  363,  200 

400,  975 

69,  366,  509 

11,  063,  265 

1,  097,  373 


65, 136 

85,  949,  207 

626,  691 

2,  649, 189 

381,  875 

27,  744,  245 

56,  836,  600 

1,  340,  629 

2,  735,  264 
398,  642 

4,  831,  248 
24,  477,  543 

■146, 155,  383 

14,  321,  423 

476,  431 

12,  743,  345 

10, 123,  478 

3,  298,  562 

233,  707 
3,116,471 
6, 142,  091 

172,  725 
2,  M7,  764 

212,  500 
37,  227,  741 

168,  690 

8,770 

385,  776 

2,  692,  332 
5,283,139 

591,  013 
180,215 
384,  890 

5,  091,  251 
125, 107 
414,  600 

4, 184,  450 
12,  874,  294 

2, 129,  589 
210,  524 
189, 622 
864,  200 

3, 118,  708 

5,  486, 141 

8,  762,  780 

17,  063,  552 

33,  961,  297 

3,  629,  222 


Value  of 
prodnota. 


$2, 480, 953 

865, 825 

3,  357,  829 

544,089 

23, 195,  702 

765, 286 

5,  600,  671 

689,309 

71,  351, 297 

15,  399,  311 

2,  020,  343 


166,000 

113,348,336 

801, 192 

5,  772,  318 
602,451 

41,  063, 663 

101,  053, 385 

2, 169, 193 

6,  912,  338 
1,  317,  810 
9,  596, 219 

36, 803,  356 

233,  268, 729 

,18,  273, 102 

1,  030,  668 

31,  415, 150 

20,  586, 553 

4,  668,  440 

439, 370 

5,  288, 234 
9,  577,  840 

355,519 
4, 741, 709 

304, 000 
60,  221,  703 

908,830 
16,700 
853,746 

6, 136, 472 
12,  204,  531 

1,  378, 023 
291, 765 
653,900 

7,  690,  921 
248,858 
510,  000 

4,  721,  066 
15,  393,  813 

2,  925,  501 
259,  086 
238.  471 

1,062,000 
4, 752,  587 

6,  892,  839 
23,457,560 
23, 390, 767 
65, 109, 914 

6,  267, 303 
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Ilechanical  and  mannfaoturiiig  induatiiea. 


Paper  patterns 

Patent  medicinea  and  compounds  (see   also  Drags  and 
chemicals). 

PaTing  materials 

Pencils,  lead 

Pens,  gold 


No.  of 

eBtablish' 

ments. 


Pons,  steel 

Perfumery  an#cosmetlc8 

Photograpliic  apparatus 

Photographing 

Photographing  materials .* 

Pickles,  preserves,  and  sauces 

Pipes,  tobacco 

Plated  and  hritannia  ware  (see  also  Silverware) . 

Plumbing  and  gasfitting 

Pocltet-books 


Postal  cards 

Printing  and  puhlishing  (see  also  Lithographing ;  also  In- 
troductory  note). 

Printing  materials 

Pumps,  not  including  steam  pumps 

Hacking -hose 


Refrigerators 

Eegalia  and  society  banners  and  emblems 

Eegiaters,  car- fare 

nice  cleaning andpolishing 

Eooiing  and  roofing  materials 

Kubber  and  elastic  gooda 

Rubber,  vulcanized 

Rules,  ivory  and  wood 

Saddlery  and  hameas ., 

Safes,  doora,  and  vaulta,  fire-proof 

Salt  (aee  also  Table  vri) 

6alt,  ground  (see  also  Table  VII) 

Sand  and  emery  paper  and  cloth 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  "Wood, 

turned  and  carved) . 
Saws  


Scales  and  balances 

Screws 

Sewing-machine  cases 

Sewing  machines  and  attachments  (see  also  R^ort  by 

Special  Agent  C.  H.  Fitch,  post). 
Shingles,  split 

Shipbuilding  (see  Introductory  note) 

Shirts 


Shoddy  (see  also  Mixed  textiles) 

Show-cases 

Silk  and  silk  goods  (aee  also  Mtxed  textiles;  also  Report 
by  Special  Agent  W.  C.  TVyokoff,  postr). 

Silversmithing 

Silverware  (see  also  Plated  and  britannia  ware) 

Slaughteiing  and  meat-packing,  not  including  retail  butch- 
ering establiahmenta  (see  also  Table  VJU). 
Smelting  and  refining  (base  scrap  metal,  not  from  the  ore) . 
Soap  and  candles 


Soda-water  apparatus ■ 

Spectacles  and  eyeglaaaea 

Sporting  gooda 

Springs,  steel,  car,  and  carriage 

Stamped  ware  (see  also  Tinware,  copperware,  and  sheet- iron 
ware). 


4 

563 

46 
4 
16 

3 

67 

10 

1,287 

5 

109 

37 

55 

2,161 

53 

1 
3,467 

27 

411 

1 

71 

47 

1 

22 

493 

90 

3 

6 

7,999 

40 

268 

8 

6 

1,288 

89 

64 

20 

18 

106 

45 

2, 188 

549 

73 

93 

382 


39 

872 


4 
629 


Capital. 


$105, 100 
10,  620,  880 

745,  750 
341,  597 
370, 150 

182,  500 
813,  827 

90,  800 
3, 131,  895 

63,000 

841,  023 

233,  800 

5,  862,  025 

5,  950,  512 
598,  350 

20,  000 
62,  983,  704 

199,  900 

2, 383,  482 

500 

727,  220 
452,  590 
300,  000 
562,200 
2,  329,  277 

6,  057,  987 
226,  200 

54,200 
16,  508,  019 

2,  201,  600 

8,  225,  740 

322,  900 

121,500 

20,  457,  670 

3,  281, 135 

3,  814,  981 

4,  265,  000 
741,  300 

12,  501,  830 

17,  770 

20,  979,  874 

6,  841,  773 

1, 165, 100 

341,  970 

19, 125,  300 

257, 198 

1,  040,  900 

49,  419,  213 

162, 100 
14,  541,  294 

413,  000 

643,  825 

1,  444,  750 

1,  769,  293 

2, 175,  940 


AVEKAGB  NUMBER  OF  HANDS 
EMPLOYED. 


Males 

above  16 

years. 


13 
2,504 

755 
116 

226 

34 

352 

89 

2,860 

31 

502 

500 

3,742 

9,217 

890 

10 
45,  880 

164 

1,692 

2 

975 

175 

7 

376 

3,019 

3,693 

335 

52 

20,  024 
2,173 

4,125 

149 

52 

20,544 

2,288 

1,527 

943 

1,536 

8,632 

162 

21,  338 
2,878 

695 

640 

9,375 

123 

882 

26, 113 

309 
4,368 

308 

872 

565 

1,487 

1,831 


Females 

above 

15  yeara. 


84 
1,186 


144 
19 

230 

357 

9 


230 
05 

831 
15 

416 

18 
0,759 


11 
376 


94 

22 

2,281 

150 

1 

561 


1 
378 


248 
11 


22, 186 


4 
16,  396 


Children 

and 
youths. 


17 

113 

734 

1 

331 


335 

2 

139 

19 

16 
32 

6 
131 

2 

108 
SO 
102 
452 
107 


5,839 

20 
36 


46 
41 

294 

10 

3 

861 


9 
1,275 


26 
264 
286 
673 

20 

7 

623 

91 

48 

5,566 


113 

1,184 

2 
533 

7 

103 

102 

42 

220 


Total 
amount  paid 

in  wages 

during  the 

year. 


$40,  538 
1,  051,  596 

244,  339 
102,  233 

172,  207 

88,500 

238,  259 

41,  314 

1,  751, 118 

25,  310 

259,454 
226,  308 

2,  453,  361 
4,  770,  389 

484,947 

10,  000 
30,  631,  657 

98,  878 

652,  749 

1,200 

423, 6ae 

174,  097 

4,876 

110,  4«7 

1,  411, 133 

2,  295,  972 
154,  700 

19,  974 

7,  997,  752 
1,  096,  504 

1,  260,  023 
44,997 
30,  970 

8,  540,  930 

1,  226,  370 

783,  019 
456,  542 
683,  338 

4,  636,  099 

11,394 

12,  713,  813 

5,  403,  696 
400,  326 
329,  230 

9, 146,  705 

76,640 

675,  943 

10,  508,  530 

158,  300 

2,  219,  513 

169,  235 
450,897 
411,854 
699,  412 
868,  043 


"Value  of 
materials. 


$44,  000 
6,  704,  729 

570,  301 

07,  344 

190,  906 

38,  050 
1,  201,  409 

40,  058 
1,671,455 

89,  900 

1,  472,  639 
209,  518 

4, 100,  110 

9,  095,  308 

930,  033 

200,  000 
32,  400,  395 

190,  353 

2,  038,  634 

1,350 

881,842 

429,  227 

870 

2,  666,  497 

3,  382,  354 

9,  249,  967 

391,  200 

16,  075 

19,  %8,  716 

1,  431,  083 

2,  074,  049 
280,  693 
148,  477 

20,  790,  919 

1,  744,  083 

654,711 

935,  800 

1,  239.  400 

4,  829,  100 

20,  470 

19,  736,  358 
11,  306,  444 

3,  366,  650 
519,  585 

22,  467,  701 

102,  058 

1,  028,  502 
267,  738,  902 

8, 171,  900 
19,  907,  444 

505,  538 
417,472 
692,  610 

2,  346,  818 
2, 104, 141 
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Mechanical  and  manufactuiing  industries. 


Starch 

Stationery  goods 

Steam  fittings  and  heating  apparatus  (see  also  Foandery 

and  machine-shop  products). 
Stencils  and  brands 

Stereotyping  and  electrotyping  (see  also  Type  founding)  .- 

Stone-  and  earthen-ware 

Straw  goods 

Sugar  and  molasses,  beet 

Sugar  and  molasses,  refined 

Surgical  appliances  (see  also  Artificial  limbs) 

Tar  and  turpentine,  not  including  farm  products 

Taxidermy 

Telegraph  and  teleplione  apparatus  (see  also  Electrical 

apparatus  and  supplies). 
Terra-cotta  ware  (see  also  Brick  and  tile  ;  Drain  and  sewer 

pipe). 
Thread,  linen 


Tinware,  copperware,  and  sheet-iron  ware  (see  also  Copper- 
smithing;  Stamped  ware). 

Tinfoil 

Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco, 
cigars  and  cigarettes). 

Tobacco,  cigars  and  cigarettes  (*ee  also  Tobacco,  chewing, 
smoking,  and  snufF). 

Tobaeco  stemming , 

Tools  (see  also  Cutlery  and  edge  tools ;  Hardware) 

Toys  and  games 

Trunks  and  valises 

Type  founding  (see  also  Stereotyping  and  electrotyping)  - . 
Umbrellas  and  canes , 


Upholstering  (see  also  Furniture)  . 

Upholstering  materials 

Varnish  (see  also  Paints) 

Vault  lights  and  ventilators 

Veneering 


No.  of 
establish- 
ments. 


Vinegar  

Washing-machines  and  clothes- wringers 

"Watch  and  clock  materials  (see  also  Clock  cases  and  ma- 
terials). 

Watch  and  clock  repairing 

Watch  cases 


Watches  (see also  Keport  by  Special  Agent  C .  H.  Fitch,  post) 

Whalebone  and  rattan 

Wheelbarrows 

Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and 

wagons). 
Whips 


Windmills 

Window  blinds  and  shades. 
Wire / 


Wirework 

Wood-preserving 

Wood  pulp 

Wood,  turned  and  carved  (see  also  Lumber,  planed ;  Sash, 

doors,  and  blinds). 

Wooden  ware 

Wool  hats  (see  also  Woolen  goods ;  also  Eeport  by  Special 

Agent  G.  W.  Bond,  post). 
Woolen  goods  (soealaoCarpets,  other  than  rag;  Felt  goods; 

Gloves  and  mittens ;  Mixed  textiles ;  Wool  hats ;  Worsted 

goods;  also  Report  by  Special  Agent  G.  W.  Bond,  post). 

Worsted  goods  (see  also  Woolen  goods ;  also  Report  by 

Special  Agent  G.  W.  Bond,  post). 
Zinc 


139 

159 

95 

104 

45 

686 

77 

4 

49 

71 

508 
16 
40 


1 

7,595 


477 


7,145 


145 
106 
205 
43 
172 

781 
79 
81 
12 
5 

306 
61 
20 

1,202 

27 

11 

12 

22 

10,  701 


69 
131 

40 

305 

2 

50 
710 

287 
43 


Capital. 


$5,  328,  256 
3,  286,  325 
3,  075,  751 

224,  525 
536,  000 

6,  380,  010 

3,  333,  560 
365,  000 

27,  432,  500 
843, 142 

1,  866,  390 
25,  750 
636,  458 

496,  550 

500,  000 
22,  252,  290 

686,  000 
17,  207,  401 

21,  698,  549 

1,  089,  342 

4,  384, 109 
915, 575 

2,  702,  256 
2,  772,  690 

2,  658,  725 

2,885,401 
1,690,200 

3,  778, 100 
138,  450 
261,  500 

2, 161,  766 
652,  549  . 
117,  550  [ 

1,  704,  571 
1,  584,  740 

4, 144,  327 

186,  450 

266,  200 

10,  641,  080 

1,  078,  070 

097, 100 
1,  385,  515 

4,  230,  071 
3,  681,  893 

120,  000 

1,  898,  450 
3,  450,  710 

3,  606,  794 
3,  615,  830 

96,  095,  564 


20,  374,  043 
2,  022,  600 


AyEKAGE  NUMBEK  OF  HAKD8 
EMPLOYED. 


Males 

above  16 

years. 


2,710 
1,871 
2,425 

261 
562 

7,205 
3,278 

350 
5,832 

308 

9,955 

27 
797 


200 
23,  903 


101 
14,  886 


567 

3,042 
1,153 
3,805 
1,327 
1,504 

2,456 
961 
550 
115 
105 

1,160 
398 
184 

1,547 
1,418 

2,127 

123 

220 

15,  821 

742 

585 
1,015 
5,544 
3,595 

•  36 

1,184 
4,933 

4,268 
3,222 

46,  978 


6,435 
1,286 


Females 

above 
15  years. 


24 


301 
1,028 


Children 

and 
youths. 


11 
44 

948 

7,501 


338 

102 

37 


730 
853 

70 
10,  776 

9,108 

596 

29 

618 

254 

406 

1,859 

690 


44 
18 
45 

32 
139 

1,219 
42 


266 

3 
143 
172 
300 


«     131 


144 
1,459 


29,  372 


9,473 


108 

218 

49 

33 
36 

1,341 
169 


25 
15 

242 
21 
59 

45 


Total 

amount  paid 

in  wages 

during  the 

year. 


15 
7,094 


4,090 


80 
425 
475 
253 
245 

212 
210 


23 


10 
19 

270 

48 

8 
121 
453 
564 


17 
601 

621 
780 

10,154 


2,895 
12 


$919, 197 
1, 159,  893 

1,  305,  739 

139,  639 
312,  208 

3,  279,  535 

2,  556, 197 

62,  271 

2,  875,  032 

265,  372 

1,  623,  061 

22,  000 

458,  406 


260,  000 
10,  722,  974 

100,  673 
6,  419,  024 

18,  464,  562 

170,  871 

1,  489,  531 

512,  786 

■1,786,586 

958,  693 

1, 158,  682 

1,  353,  334 

523,  417 

366,  716 

66,204 

35,  730 

413,  451 
176,  287 
86,  050 

866,  996 
970,  Oil 

1,  712,  276 
75,  003 
72,  489 

5,  074,  799 

415,  007 

244, 197 

479, 133 

1,  982,  731 

1,  708, 165 

14,  717 

444,  778 
'  2,148,914 

1,  539,  571 
1,  893,  215 

25,  836,  392 


5,  683,  027 
666,  970 


Value  of 
materials. 


$4, 911,  060 
3,  501, 426 
2,  857,  000 

144,554 
200,  491 

2,  564,  359 
5,  455,  55j^ 

186, 128 
144,  698,  499 

286,  720 

2,  324,  637 

21,  850 

755,  891 

168,  561 

750,  000 
25,  232,  281 

198,  942 
34,  397,  072 

29,  577,  833 

1,  409,  502 

1,  532,  556 
595,  833 

3,  910, 133 
660,  748 

4,  502,  777 

4, 150,  884 
1,  023, 154 

3,  699,  684 
108,  981 
137,  082 

1,  888, 173 
587,  643 
130,  315 

763,  249 

2,  812,  922 

982,  224 

371,  450 

101,  853 

0,  703,  677 

701,  225 

523,  594 
1,635,  TOO 
7,  034,  065 

5,  410,  084 

62,  700 

910,  835 
2,  940,  630 

2,  635,  720 

4,  785,  774 

100,  845,  611 


22,  013,  628 
1,  771,  055 


Valqe  of 
products. 


$7,477,742 
5, 898, 322 
5, 127, 842 

472,  514 
724, 689 

7,  942,  729 

9,  345, 759 

282, 572 

155, 484,  915 

906,  303 

5,  876,  983 

82,500 

1,  580,  648 

554,343 

1,  200,  000 
48,  096, 038 

416, 849 
.52,  793,  056 

63,  979,  575 

1,  897, 535 

4,  236, 568 

1,  562, 513 
7,  252, 470 

2,  330, 298 
6,917,463 

7, 158,  893 

1,  837, 705 

5,  721, 174 
273,  395 
292,  205 

3,  418,  038 
1, 182,  714 

300, 195 

2,  712,  819 

4,  589,  314 

3,  271, 244 
526, 777 
227,  392 

18,  892, 858 

1,698,633 

1,  010, 542 

2,  826,  518 
10,  836,  605 

9, 127,  818 
101, 110 

2,  256,  940 

0, 770,  no 

5,  235,  474 
8,516,569 

160,  606,  721 


33,  549,  942 
2, 725, 165 
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Table  III.— GENERAL  STATISTICS  OF  MANUPACTUEES  FOE  EACH  SPECIFIED  INDUSTEY,  BY 

STATES  AND  TEEEITOEIBS:  1880. 

Note. — All  industries  specified  in  Table  II  for  1880  -will  be  found  in  the  following  table  or  by  the  reference  notes  appended  thereto.  Industries  which  appear 
in  less  than  eight  states  and  territories  are  omitted  from  the  present  table.  Eeferenco  notes  have  been  made  indicating  the  stafr.s  in  which  these  industries  obtain, 
and  giving  the  number  of  the  table  where  the  figures  relating  to  them  may  be  found.  Industries  published  in  exienso  in  the  Special  Statistics  of  Manufactures  are 
also  omitted  from  this  table.    Keference  notes  have  been  inserted,  indicating  the  number  of  the  table  where  each  such  industry  will  be  found. 

AGRICULTURAL  IMPLEMENTS. 
(See  Table  VII ;  also  Report  by  Special  Agent  C.  H.  Fitch,  poet.) 

AMMUNITION. 

(See  Table  IV  (B)  for  Connecticut  and  Massachusetts  ;  also  Eeport  by  Special  Agent  C.  H.  Fitch,  post) 

1.— ARTIFICIAL  FEATHERS  AND  FLOWERS. 
(See  also  Millinery  and  lace  goods.) 


States  and  Territories. 


The  United  States 

California 

Massachusetts 

Missouri 

New  Hampshire 

New  Jersey 

New  York 

Pennsylvania 

Wisconsin 


No.  of 
establish- 
ments. 


150 
6 

1 


Capital. 


$1,  253,  050 


2,550 

20,  000 

86,  000 

50 

5,300 

1, 101,  650 

81,  500 

6,000 


AVERAGE  NnMBER  OF  HAMDS 
EUPLOTED. 


Males 

above  16 

years. 


550 


2 

16 

9 

1 

32 

455 

34 

1 


Females 

above  15 

years. 


3,577 


1 

162 

50 

2 


3,047 

264 

49 


Children 

and 
youths. 


215 


109 

84 


Total 

amount  paid 

in  wages 

during  the 

year. 


$1,  081,  040 


25,  540 

25,  450 

1,000 

7,500 

950,  938 
65,330 
4,  320 


Value  of 
materials. 


2,700 

21,360 

66,  000 

100 

575 

,  257,  623 

91,070 

5,000 


Value  of 
products. 


$4,  879,  324 


5,850 
124,  000 
147,  250 

1,300 
14, 100 

,  343,  924 

229,  500 

12,  500 


2.— ARTIFICIAL  LIMBS. 

(See  also  Surgical  appliances.) 


The  United  States 

Connecticut 

District  of  Columbia 

Indiana 

Kansas 

Kentuchy 

Maryland 

Massachusetts 

Michigan 

Missouri 

New  York 

Ohio 

Pennsylvania 

"Wisconsin 


$82,  600 


250 
1,600 
2,000 

500 
2,500 

10 

100 

14,  000 

6,000 

2,000 

30,  500 

4 
6 
1 

3,850 
16,  300 
3,000 

$43,  S33 


930 
800 
900 


472 
5,766 
3,500 
2,000 
15,  037 

4,904 
7,724 
1,800 


$31,  370 


100 
600 
500 
600 
1,000 

200 
3,224 

560 
2,000 
9,556 

3,655 
6,875 
2,500 


$137,  024 


850 
1,725 
3,000 
2,000 
2,800 

1,200 
14,  056 
6,500 
6,000 
57,  120 

14,225 
20,  548 
7,000 


3.— AWNINGS  AND  TENTS. 


The  United  States 

California 

Colorado 

Connecticut 

District  of  Columbia 

Illinois 

Indiana 

Iowa 

Kentucky ." 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missoui  i 

New  Jersey 

New  York 

Ohio 

Oregon 

Pennsylvania 

Utah 

"Wyoming 


$522,  700 


34,  300 
19,  500 
4,200 
2,050 
13,  300 

3,700 

2,150 

15,  400 

800 

4,600 

22,  700 
500 

11,  950 

129,  400 

600 

178,  000 

23,260 

10,  000 

45,  250 

900 

150 


182 
44 

7 
84 


7 

i 

109 

3 

30 


20 
167 

4 
5 

101 
55 

11 

51 
4 

11 

$S34,  403 


8,175 

15,  000 
3,»50 
3,561 

16,  4^5 

3,250 

950 

10,  500 

2,750 

7,900 

24,  350 
300 

8,060 
57,  200 

1,700 

106,  275 
29,  004 

5,000 
26,  714 

3,437 

642 


$1,  230,  558 


19,750 

95,  000 
9,700 
4,643 

51,  947 

6,500 
4,250 

37,800 
5,  5C0 

10,  800 

52,  240 
1,000 

96,  700 
250,  88S 

2,900 

364,  794 

73,910 

30,  000 

89,239 

7,000 

1,000 


,  908,  942 


37,  242 
135,  OOO 
17,  000 
13,  924 
82,  251 

12,  000 
6,700 

59,  650 

9,500 

36, 100 

92,750 

1,700 

131,  400 

403,  740 

6,  100 

569,  339 
134,  662 
38,000 
160,  0S4 

13,  800 

2,000 


AXLE-GREASE. 
(See  Table  IV  (B)  for  California,  Ulinois,  Kentucky,  New  York,  Ohio,  Pennsylvania,  and  South  Carolina.) 
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Table  III.— GENERAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTRY,  ETC. :  1880. 

BABBITT  METAL  AND  SOLDEE. 
(See  Table  IV  (B)  for  California,  Maine,  Maryland,  Missouri,  and  New  York.) 

4.— BAGGING,  FLAX,  HEMP,  AND  JUTE. 


States  and  Territories. 


The  United  States 

Georgia 

Illinois 

Indiana 

Kentucky 

Masaachnaetts  

Missouri 

New  Jersey 

Ohio , 

South  Carolina 

Virginia 

"Washinf^n 

"West  Virginia 


No.  of 

establish 

ments. 


27 


Capital. 


$2, 491, 500 


40,  000 
175,  000 

97,  000 
150,  000 
960,  000 

370,  000 
380,  000 
167,  500 
100,  000 
40,  000 

5,000 
7,000 


AVEBAGE  NUMBEK  OF  HANDS 
EMPLOYED. 


Males 

above  16 

years. 


1,330 


17 
95 
88 
35 
483 

149 
281 
128 
35 
15 


Females 

above  15 

years. 


20 

40 

72 

105 

390 

161 

272 

96 

66 

2 


Children 

and 
youths. 


13 
40 
61 
10 
253 

76 
139 

48 
8 


Total 

amount  paid 

in  wages 

during  the 

year. 


$827,  759 


10,400 
47,  531 
69,  000 
28,  500 
246,682 

1 
150,216  [ 
195,  007 
49,000 
23,  473 
6,500 

450 
1,000 


Value  of 
materials. 


$2,  058,  017 


50,  000 
109,  000 

69,  500 
150,  000 
531,  531 

545,  900 
335,  560 
1.52,  600 
96,736 
25,  000 

1,200 
1,000 


Value  of 
products. 


$3,  511,  653 


65,000 
215, 110 
189,000 
218,  500 
963, 213 

867,  395 
574, 835 
237,  600 
148, 000 
32,500 

2,000 
3,500 


5.— BAGS,  OTHER  THAN  PAPER. 


The  United  States 

California 

Illinois 

Indiana 

Kansas 

Ijouisiana 

Maryland 

Massachusetts 

Minnesota 

Missouri 

New  York 

Ohio 

Pennsylvania 

South  Carolina 

Texas 

Virginia 


37 


$2,  425,  900 


600,  §00 

25,  OOO 

5,000 

18,  000 

900 

185,  000 

10,  000 

2,000 

575,  000 

755,  500 

25,  000 

202,  000 

7,500 

3,000 

12,  000 


672 
13 

1 
10 

5 

26 
7 
4 

90 
271 

13 

54 

1 

4 

4 


6.— BAGS,  PAPER. 


The  United  States 

California 

Connecticut 

Delaware 

District  of  Oolumbia 

Georgia 

Illinois 

Indiana 

Iowa 

Maryland 

Massachusetts 

Missouri 

New  Jersey 

New  York 

Ohio   

Pennsylvania 

Tennessee 

Texas 

Virginia 

"Wisconsin 


80 


$1,304,700 


27,  500 

92,500 

500 

800 

75,000 

101,  20* 

3,000 

13,  500 

78,  50O 

9,200 

88,  750 

14,550 

213, 100 

157,  000 

368,  600 

50,000 
4,000 

13,  000 
0,000 


I! 


14 
15 

158 
67 

123 

10 

10 

1 

5 


110 

13 

1 

110 
454 


117 
10 


883 


1 
22 

14  '■ 

30 

27 

144 

167 

277 


7.— BAKING  AND  YEAST  POW*)ERS. 
(See  also  Drugs  and  chemicals.) 


The  United  States 

Arkansas 

California 

Colorado   

Connecticut 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

26 


110 


$1,  350,  600 


4,500 

48,  000 

200 

5,000 

5,0(M) 

161,  700 
6,300 
7,500 
5,000 
11,  000 


82 


56 


$776,  026 


233,  585 

12,  000 

700 

5,  000 

1,124 

33,056 
7,000 
1,200 

83,  000 
338,  850 

9,000 
43,  215 
1,  100 
2,200 
6,000 


«,  027,  770 


1,  715,  000 

130,  000 

55,000 

82,  500 

1,850 

770,  000 

60,  000 

20,000 

1,  466,  000 

3, 119,  600 

65,  000 

482,  820 

35,000 

7,000 

18,000 


$9,  726, 600 


$439,  620 


5,524 

33,594 

600 

234 

30,  000 

24,375 
1,000 
2,150 

17,  704 
4,240 

30,  450 
8,429 
98,  319 
60,445 
107,  376 

6,480 
1,000 
5,200 
2,600 


$3,  037,  319 


60,300 

141,  500 

800 

1,310 

100,  000 

532,  300 
6,000 

45,  000 
152,  270 

17,100 

177,  800 
2«,  650 
462,  890 
573,  872 
618,  027 

71,  300 
4,000 
14,  309 
40,  000 


$406,  252 


2,450 

16,  676 

636 

375 

1,100 

51,  069 

■    6,815 

7,600 

1,104 

4,604 


$3,  333,  868 


5,000 

97,  490 

500 

400 

10,  000 

519,  750 

37,  000 

38,  200 
5,000 

22,000 


2, 102, 500 

150,  OOO 

60,000 

100,  000 

4,800 

850,000 

75,000 

24,000 

1,  730, 000 

3,  884, 300 

99,000 
560,500 
40,  000 
11,500 
.35,000 


$4, 112,  566 


83,528 

208,800 

1,800 

3,000 

140,  000 

608,800 
8,000 

55,000 
236, 700 

28,200 

238, 100 
50,275 
691, 072 
739,  808 
852, 478 

88,005 

6,000 

23,000 

50,  000 


15,500 

142,345 

1,200 

1,000 

15,000 

686,000 

59,000 

54,  500 

8,000 

38.000 
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Table  III.— GENEEAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTEY,  ETC.:  1880. 

7.— BAKING  AND  YEAST  POWDERS— Continued. 


8.— BASKETS,  RATTAN  AND  WILLOW  WARE. 


No.  of 

establish- 

mentB. 

Capital. 

AVERAGE 

NUMBEK  OF   HANDS 
EJIPLOTED. 

Total 

amount  paid 

in  wages 

during  the 

year. 

Value  of 
materials. 

Value  of 
products. 

States  and  Torritoriea. 

Males 

above  16 

years. 

Females 

above  15 

years. 

Children 

and 
youths. 

MarylaTid   .     , 

4 
7 
8 
1 
1 

12 

28 

10 

6 

1 

1 

1 
2 

$70,  600 

281,  750 

44,  000 

500 

2,000 

176,  900 

434,  200 

51, 160 

27,  000 

13,  000 

500 
3,000 
1,800 

12 
45 
39 

14 
44 
12 

$16,  000 

31,  980 

20,  896 

150 

200 

56,  914 

215,585 

16,  SIO 

11,324 

2,000 

$111,040 

234,  830 

;             109, 300 

j                    600 

i                    500 

288,  400 

1,  644,  714 

131,197 

S3,  747 

3,000 

300 
15,  000 
6,000 

$167,  808 
393,  070 

Mn*ftfl.f.hii«fltt.'» 

8 
3 
1 
1 

18 
16 
4 
2 

Micneaot^ 

1  800 

3 

74 

249 

43 

15 

7 

28 
155 

468,  500 

2, 142,  730 

241   125 

New  Tork  

■Ohio 

Pennsylvania 

13 

inr;  fion 

Texaa 

6  500 

Trtah 

500 

West  Virginia 

1 
6 

i 

2 

600 
2,355 

Wisconsin 

11  720 

The  "United  States 

"California 

'Connecticut 

Delaware 

District  of  Columbia 

Jllinois 

Indiana 

Iowa 

JKentacky 

Louisiana 

Maine 

Maryland 

Massachasetts 

Michigan 

Minnesota 

Missouri 

New  Hampshire 

New  Jersey  

New  York 

Ohio   

■Oregon 

Pennsylvania 

South  Carolina 

Tennessee 

Utah 

Vermont 

Virginia 

West  Virginia 

Wisconsin 


$1,  852,  917 


9,325 

32, 150 

60,  725 

100 

108,  222 

1,390 

575 

3,600 

2,200 

SOO 

19,  610 
1, 148,  925 

24,  600 

300 

9,015 

2,750 

13,  825 

162,  000 

75,  775 

500 

34,  680 

500 

500 

1,300 

20,  000 

150 

2,200 

117,  700 


1,976 


20 
26 

106 
1 

121 

6 
1 
6 

7 
4 

28 
636 
37 
2 
13 

7 

42 

520 

119 

1 

51 

1 


552 


54 

1 

3 

161 


591 


5 

3 

6 

29 

18 

1 

14 

2 

3 

1 

3 

139 

261 

51 

12 

22 

28' 

is" 

172 

86 

6 

27 

1 

27 

1 

1 

20 

3 

6,560 
7,  868 

26,  950 
218 

49,  550 

830 

350 

2,046 

3,384 

700 

17,  094 

269,  494 

24,100 

500 

6,140 

3,260 

16,  135 

83,806 

43,975 

560 

16,409 
620 
250 
776 


400 

1,680 

65,960 


$867,  031 


4,865 
6,810 

42,  700 
150 

54,810 

1,350 
1,076 
2,365 
2,900 
250 

17,  736 

405,  645 

17,295 

200 

3,960 

1,675 

17,  036 

124,  210 

66,110 

100 

31,  751 

760 

325 

750 

5,450 

100 

1,100 

50,  675 


21,200 
23,  975 

110,  725 
750 

124,  785 

5,920 
2,  275 
9,520 
10,  200 
2,000 

48,  826 

791,687 

68,000 

2,000 

18,  020 

6,576 
46,099 
309,  98i 
139,560 

1,200 

63,031 
1,961 
1,800 
3,420 

25,  259 

600 

4,700 

158,  800 


BELLOWS. 
(See  Table  IV  (B)  for  low*  and  Pennsylvania.) 

9.— BELLS. 


TTift  TTTiitpiil  Rtftt^fl                                                         

20 

$793, 120 

570 

14 

189 

$280, 169 

$525, 175 

$1,  086,  824 

1 
6 

2 
2 
2 

1 
3 
1 
2 

2,000 

115,  870 

26,000 

480,  000 

1,350 

500 

110,  000 

17,  000 

40,  400 

2 

137 

15 

1,800 

55,  615 

5,460 

189,  640 

1,025 

500 
9,729 
6,000 
10,500 

2,000 

91,  765 

12,  800 

295,  000 

2,760 

400 

95,  860 

9,000 

15,  600 

6,500 

14 

9 

251,  024 

34,300 

355 

2 

2 

180 

580,000 

6,100 

1,600 

22 

133,  800 

20 
15 

21,  000 

31,500 

The  United  Stetea. 

California 

■Connecticut 

Delaware 

Illinois 

Indiana 

Kentucky 

Maine 

Maryland 

M^assachneetts 

Michigan 


10.— BELTING  AND  HOSE,  LEATHER. 

96 

$2,  748,  799 

1,138 

39 

50  i          $606,087 

$6,  019,  863 

$6,  525,  737 

4 
6 
1 
2 
2 

2 
4 
1 
16 
2 

85,  000 
548,  500 

30,  000 
192,  796 

25,000 

19,  000 

20,  200 
2,600 

293,  100 
10,  600 

31 

178 

10 

68 

9 

18,  565 
84,  200 

3,600 
20,  710 

3,600 

3,300 
10, 120 

2,000 
69,  626 

5,640 

73,  ICO 
778,  000 

38,  000 
225,  000 

40,  693 

17,000 
44,  600 
2«,  000 
676,  863 
49,000 

117,  780 

15 



944,  OOO 

... 

44,  676 

302,  275 

47,  759 

6 

30,  000 

19 

7 

130 

11 

61,  !04 

30,000 

2 



836,766 

5 

74,000 

27 
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Table  III.— GENEEAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTEY,  ETC.:  1880. 

10.— BELTING  AND  HOSE,  LEATHER— Continued. 


States  and  Territories. 


Missouri 

New  Hampshire 

New  .Tfrsey 

New  York 

Oliio 

Pennsylvania  ... 
Kliode  Island  - . . 


No.  of 

establish 

ments. 


Capital. 


$140,  000 
286,  094 

42,  700 
674,  209 

64,700 

280,  500 
74,  000 


AVEEAGE  KUMBEK  OP  HANDS 
EMPLOYED. 


Males 

above  16 

years. 


60 
127 

37 
318 

35 

76 
27 


Females 

above  15 

Shears. 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$31,  000 
60,  974 
17, 134 

196,  674 
18,  329 

42,  465 
12,  250 


Value  of 
materials. 


$91,  000 
433, 185 

78,  296 
,  904,  513 

96, 107 

367,  571 
83,925 


Value  of 
products. 


$210,  GOO 

606, 944 

112, 145 

2,  365, 139 

136,  554 

476,  545 
130, 150 


BELTING  AND  HOSE,  LINEN. 
(See  Table  IV  (B)  for  Masssvchusetts.) 

BELTING  AND  HOSE,  RUBBER. 

(See  Table  IV  (B)  for  Connecticut  and  Ohio.) 

11.— BILLIARD  TABLES  AND  MATERIALS. 


The  United  States 

California 

Connecticut 

Illinois 

Maryland 

Massachusetts 

Michigan 

Missouri 

Nebraska 

New  Jersey 

New  YoTfk. 

Oliio 

Pennsylvania 

Vermont 


46 


$1,  078, 169 


102,  000 

100,  000 

263,  200 

8,000 

58,  200 

18,  000 

48,  000 

400 

1,000 

370,  069 

83,  300 

25,  000 

1,000 


849 


39 

200 

300 

28 

56 

17 
7 
1 
2 
135 

46 
16 


$400,  779 


24,  632 
62,  266 

137,  225 

10,  000 

25,  800 

11,  500 
2,840 

200 

1,250 

82,  216 

30,  550 

10,  300 

2,000 


,468 


12.— BLACKING. 


The  United  States 

California 

Connecticut 

niinois 

Maine 

Maryland 

Massachusetts 

Michigan 

New  Jersey 

New  York 

Ohio 

Pennsylvania 


$494,  625 


3,500 
2,000 
10,  000 
8,000 


91,  550 

7,650 

8,000 

133,  600 

5,400 

225,  000 


251 


102 


13.— BLACKSMITHING. 

(See  also  Wheelwrighting.) 


The  United  States 

Alabama 

Arizona 

Ailiansaa 

California 

Colorado — 

Connecticut 

Dakota 

Delaware 

District  of  Columbia   . .  - 
Florida 

G  eorgia , 

Idaho 

Illinois 

Indiana 

Iowa » 

Kansas -- 

Kentucky 

Louisiana 

Maine  

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

28 


28, 101 


210 
16 
181 
632 
47 

381 
37 
67 
77 
26 

435 

28 

1,866 

1,384 

1,073 

567 
884 
191 
562 
651 

1,030 
965 
437 
166 

1,249 


i9,  618,  852 


72,  760 
21,  500 
76,  621 
742,  853 
92,  805 

284,  375 
26,  395 
91,  690 
31,  Its 
23,800 

159,  700 
39,  750 
,  366,  074 
821,  051 
758,  812 

293,  857 
424,  324 
94,  035 
334, 110 
417, 135 

,  074,  486 

602,108 

371, 100 

02,  925 

827, 105 


33,  992 


274 

38 

216 

1,066 

155 

528 

53 

157 

113 

57 

596 

39 

2,082 

1,443 

1,079 

607 
924 
271 
673 

847 

1,874 

1,113 

499 

204 

1,436 


18 


$168, 183 


1,809 

450 

2,400 

5,000 


43,  346 
3,130 

500 
62,  300 

600 

48,  648 


45,618 

100,  000 

283,  900 

18,  000 

48,  700 

24,  000 

25,  800 
1,800 

650 
368,  618 

135,  080 

26,  300 
2,000 


$2,  289,  758 


616 


$11, 126,  001 


62, 152 
28,400 
49,  3S0 
519,  082 
99,  805 

223,  674 
23,745 
53, 125 
45,  408 
16,641 

123, 198 
24,  791 
753,  289 
414,713 
342,  066 

194,  266 
243,  604 
103,  233 
130, 103 
247,  290 

820,  999 
358,  604 
182, 100 
43, 173 
510,  890 


$710,  629 


2,250 
1,500 
6,000 

10,  000 
800 

254,  905 

11,  000 
1,200 

200,  300 
1,613 

221,  061 


400,  000 
665,  400 
33, 000 
106,  30O 

42, 000 
51,500 
2.400 
3,600 
583,  518 

249, 080 

49, 700 

5,000 


,491,474 


7,400 
3,000 
20, COO 
36,  000 
1,500 

419,  926 
23, 060 

3,000 
488, 160 

3,722 

465,  70S 


$14,  572,  363 

$43,  774,  271 

63, 118 
19,  650 
67,  067 
632, 138 
79,  725 

224,  Oil 
72,  30O 
210, 195 
1,  908,  969 
287,085- 

219,  063 
30,  830 
49,  600 
39,  474 
21,  675 

730, 114 

89,  988 

148,  66S 

140,  219 

50,  085 

146,  269 
36,  203 
990,  046 
668,  855 
524,  583 

472,  945 

97,  250 

3,  020,  521 

1,  940, 302 

1,  551, 837 

263, 183 
355,  244 
100,  099 
237,  826 
300, 171 

816, 156 
1, 104, 537 
334,888 
065,  237 
942,  077 

79G,  399 
503,  784 
265,  767 
53,  650 
727,  585 

2,501,006 

1,  539, 195 

706,  807 

160,  201 

2, 122,  06S 
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Table  III.— GBNBEAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 

13.— BLACKSMITHING— Continued. 


States  and  Territories. 


Montana 

Ifebraska 

Nevada , 

Kew  Hampshire 
New  Jersey 

New  Mexico  — 

New  TTjrk 

Nortti  Carolina  . 

OMo 

Oregon 

Pennsylvania- -. 
Kliode  Aland . . . 
Soutli  Carolina  . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

"Washington 

"West  Virginia.. 

"Wisconsin 

"Wyoming 


No.  of 
establish- 
ments. 


34 
245 

36 
324 
744 

11 
3,769 

186 
2,176 

146 

3,246 
164 
175 
722 
467 

60 
426 
688 

47 

278 

1,007 
9 


Capital. 


$43,  015 
159,  595 
57,  300 
262,  458 
482,  961 

4,950 

3,  213,  002 

61,  070 

1,  844,  233 
120,  225 

2,  236,  418 
170,  650 

70,  745 
226,  067 
299,  645 

30,  775 

317,  930 

213,  657 

55,  226 

99,  475 

928,  021 
21,  100 


AVERAGE  NUMBEH  OF  HANDS 
EltPLOTEU. 


Males 

above  16 

years. 


Females 

above  15 

years. 


309 

77 

336 

923 

17 
4,715 

242 
2,527 

157 

3,591 
271 
290 
758 

688 

78 
399 
830 

62 
235 

1,145 
33 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$47,  402 

98,  867 

71,  227 

107,  655 

332,  229 

5,944 

1,751,612 

45, 139 

736,  553 

63,  198 

1,014,454 

135,610 

50, 146 

134,970 

180,  502 

33,  582  ! 

106,531  ; 

134,  465 
37,  029  ( 
47,455  : 

366,  663 
21,015 


Value  of 
materials. 


$56,  950 
121,  740 
83,418 
157,  340 
409,  608 

6,675 
2,  034,  407 

65,  983 
974,  710 
102,118 

1,  542,  876 
132,  410 

66,  289 
219,  686 
247,  464 

29.  084 

187,  847 

188,  706 
63,  220 
83,  806 

694,  742 
12,  400 


Value  of 
products. 


$145,  500 

393,  509 

200,  595 

474,  123 

1,207,931 

20,  550 

6,  253,  634 

192,  607 

3,  038,  310 
311,  450 

4,  324,  460 
405,  727 
192,  371 
698,  409 
727,  079 

99,651 
5J2,  575 
602,  627 
160,  175 
257,  005 

1,681,417 
60,  700 


14.— BLUING. 


23 

$178,  660 

88 

53 

5 

$50,245 

$197,  463 

$344,  824 

] 
1 
1 
4 
3 

8 
4 

1 

550 

2,000 

1,000 

47,  400 

7,700 

69,  700 

50,  200 

100 

1 
4 
3 
15 

8 

40 
17 

220 

1,500 

1,000 

13,  050 

2,  950 

18,  775 

13,  500 

250 

300 

4,000 

3,000 

81, 125 

9,400 

73,  850 

25,  438 

360 

850 

I 

7 

1 

7,500 

8,000 

109, 174 

3 

18, 100 



19 
19 

1 

134,  700 

1 

7.5,  300 

Utah                                                           

1,200 

BONE-,  IVOEY-,  AND  LAMP-BLACK. 
(See  Table  IV  (B)  for  Connecticut,  Illinois,  Massachusetts,  Missoui-i,  New  York,  Pennsylvania,  and  "West  Virginia.) 

15.— BOOKBINDING  AND  BLA^fK-BOOK  MAKING. 


588 

$5,  798,  671 

6,127 

4,831 

654 

$3,  927,  349 

$5, 195,  771 

$11,  976,  764 

2 
1 

15 
15 
2 

4 

2 

45 

10 

19 

2 
4 
6 
9 

18 

75 
8 
6 

16 

1 

6 

6 

166 

1 

61 

74 
8 
1 
5 
2 

1 
1 
1 
1 
1 

15 

2,300 

5,000 

111,000 

115,  500 

4,000 

4,200 
2,500 

253,  476 
15,  757 

102,  600 

10,  270 
50,900 

11,  000 
47,  400 
93,  266 

626,  278 

158,  300 

60,  000 

145,  600 

600 

14,  000 

21,  200 

2,  536,  000 

1,500 

361,  610 

890,  775 
52,  900 

1,000 
56,  000 

1,250 

3,000 

6,000 

10,  000 

1,000 

30(^. 

34,000 

2 

3 

122 

119 

4 

9 

3 

284 

23 

73 

12 
33 
16 
44 
99 

581 
65 
44 

159 

1,100 

2,500 

112,  678 

69,  440 

2,050 

4,332 

3,000 

214,  024 

14,  848 

47,  438 

7,027 
21,  040 
10,  211 
24,996 
61,  993 

524,  947 
36,  253 
35,  241 
87,  800 

2,000 
3,500 
173,  730 
87,  762 
3,800 

2,280 
2,000 
241,  060 
13,  644 
54,927 

10,  338 
54,150 

6,520 
53,833 
59,  904 

539,  481 
54,  315 
33,  269 

114, 100 
100 

11,  525 
36,  6,50 

2,  445,  294 

1,000 

333,  107 

737, 166 

29, 100 

500 

47,  125 

1,700 

1,800 

5,000 

4,500 

600 

330 

40,  751 

5,000 

6 
55 
49 

3 

1 

7 

196 

18 

26 

4 
23 

7,000 

California                                  

33 
4 

386,  140 

209,  322 

7,000 

2 
4 

63 
7 

10 

10,  731 

9,600 

507,  077 

39,  215 

135,  016 

31,  440 

08,  800 

3 

24,  369 

TWoiTin 

30 
94 

763 
67 

27 
58 

97,284 

28 

33 
9 
8 
9 

166,  988 

1,  360,  577 

128,  788 

98,941 

283,  087 

900 

11 

35 

2,019 

4 

314 

867 
45 

.1 
9 

1 

12 

8 

11 

3,178 

4 

267 

829 

27 

2 

21 

205 

8,250 

26,  904 

1,  680,  629 

2,000 

238,  305 

585,  786 
29,  040 

1,000 
13,  850 

2,350 

1,300 

3,000 

8,  580 

300 

530 

44,  482 

25,  100 

09,  350 

5,296,691 

4,  500 

QTaio                                                        

46 

148 

1 

851,  206 

1,  703,  206 

88,  000 

2,600 

21 
1 

1 
4 

7 
1 

5 
\ 



92,  200 

Texas                                                    

6,000 

5,  TOO 

!. 

9,500 

18,  000 

1,500 

2 
79 

1,100 

58 

21 

11.5,  336 
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Table  III.— GENEEAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTEY,  ETC. :  1880. 

BOOT  AND  SHOE  CUT  STOCK. 

(See  Table  IV  (B)  for  Califomia,  Delaware,  Maine,  Massachusetts,  Kew  Hampshire,  and  New  York.) 

16.— BOOT  AND  SHOE  FINDINGS. 


No.  of 
establish- 
ments. 

Capital. 

•  •  "^ 

ATEBAGE  KDMBEB 
EMPLOYED. 

DF  HAKDB 

Total 

amount  paid 

in  wages 

durinfr  the 

year. 

Value  of 
materials. 

Valao  »f 
products. 

States  and  Tei-ritories. 

Males 

above  16 

years. 

Females 

above  15 

years. 

Children 

and 
youths. 

The  United  States 

135 

$770,  800 

758 

652 

88 

$451,  075 

$1, 188,  817 

$2, 144,  945. 

4 
1 
9 
4 
64 

1 
5 
3 
15 
5 

20 
2 
2 

10,  700 

1,000 

57,200 

21,  500 

318,  600 

600 
67,  000 
12,  600 
88,  850 
28,  000 

121,  950 
20,  000 
23,000 

11 

1 

40 

34 

338 

2 

74 

7 

101 

9 

94 

22 
25 

1 

8,080 

50 

20,  270 

10,  597 

234,  728 

945 
37,600 

2,457 
50,  312 

4,366 

62,088 

7,324 

12,258 

30,800 

500 

98,  9S2 

15,  870 

«52,  865 

1,200 
32.  450 
13,  271 
94,  257 
63,  200 

140,  072 

37,  250 

8,150 

44, 750 

1,20(). 

2 

15 

398 

2 
60 

4 
43 

2 

107 

n 

17 

6 
3 
33 

1 

4 

1 

21 

171,  080 

Maine 

31, 174 

Maaaachnsetits 

1, 155,  923 

6,000 

New  Hampshire 

88,  500 

19,  530 

New  Xorli 

204,120 
91,  000 

Ohio 

Pennsylvania 

6 
12 

1 

253,  668 
54,60(1 
24,500 

Rhode  Island 

17.— BOOT  AND  SHOE  UPPEES. 


The  United  Stat«s 

Califomia 

Connecticut 

Delawaie 

Kentuclcy 

Maryland 

Massachusetts 

ilichigan 

Minnesota 

Missouri 

New  Jersey 

New  York 

Ohio 

Oregon 

Pennsylvania 

Virginia 

Wisconsin 


6,700 
1,000 
6,000 
14,  060 
7,700 

9,380 

7,300 

10,  000 

12,  000 

18, 100 

49,  934 
24,400 
10,  600 
26,  050 
650 

5,000 


246 


174 


18 


$170,  425 


5,536 

620 

2,000 

18,  857 

11,  755 

7,350 

12,  150 
2,650 
7,063 

10,  072 

37,244 
17,488 
10,  250 
23,830 
650 

3,021 


18.— BOOTS  AND  SHOES,  INCLUDING  CUSTOM  WORK  AND  EEPAIKING. 

(See  also  Table  VII.) 


$443, 104 


16,  030 
850 

10,  000 
CO,  600 

17,  375 

15,800 
20,  500 
26,000 
17,  400 
30,940 

109,  346 
42,  350 

6,600 
53,  513 

3,800 

10, 100 


$799,  842 


31,  980 

2,560 

18,  000 

102,  980 

37,675 

27,600 
42,  200 
40, 600 
29,  200 
61,000 

198, 797 

72,820 

20,  0'» 

90,  975 

7,00» 

18,115 


The  United  States 

Alabama 

Arizona 

Arkansas 

Califomia 

Colorado 

Connecticut 

Dakota 

Delaware 

District  of  Columbia  ... 
Plorida 

Georgia 

Idaho 

Dlinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Douisiana 

Maine 

Maryland 

Massachusetts 

Michigan , 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire 

New  Jersey 

30 


17,972   $64,368,301    104,021    25,946     3,852   $50,995,144 


30 
535 
44 

128 
21 
23 
73 

2 

153 

11 

1,117 

949 

503 

212 
342 
85 
203 
862 

1,311 

646 

271 

86 

560 

17 
102 

24 
261 
398 


43,  445 
0,100 

15,  735 

1,  296,  685 

84,  825 

689,  390 
31,750 
29,  958 

49,  220 
0.50 

157,  165 

16,  975 

2,  463,  831 
766,  218 
499,  207 

122,  236 
466,  152 

50,  700 
1,  485,  400 

977,  912 

21,  275,  923 

'820,  567 

681,  046 

61,795 

1,  063,  615 

12,  925 

92, 195 

16,840 

1,  758,  290 

1, 153,  390 


118 

4 

32 

2,704 

156 

1,130 
48 
41 
66 


300 

23 

2,938 

1,  415 

760 

295 

801 

281 

2,872 

2,334 

47,  548 

1,530 

081 

167 

1,474 

24 
134 

22 
3,648 
2,795 


189 


390 


1 

364 

40 

9 

2 
139 


1,197 
510 

13,  406 

74 

37 

4 

227 


101 
2 


20 


6 
1 

141 
19 

7 


38 

0 

105 


1,297 

32 

23 

1 

206 


70 
128 


37,  323 

3,100 

11,  790 

,  303,  420 

61,  796 

674,  250 
27,  600 
13,  870 
31,  111 


84,  450 

13,214 

1,  223, 162 

494,  435 

261,  483 

104,  085 
341, 129 
120,  052 
1,  400, 959 
984,  630 

25,204,331 
646, 104 
334,  637 
49,  245 
678,  324 

17,  336 

48,  895 

'17,670 

1,  882,  951 

1,  422,  681 


$114,  966,  576 

$196,  920,  481 

55,  327 

10,  000 

18,  304 

2,  351,  470 

123,  925 

142,  856 

IS,  OOO 

60,  057 

4,  581,  099 

262,  518 

1,  394.  828 

36,  205 

15,  210 

42,  225 

075 

2,  372,  293 

84,490 

45,  714 

127, 107 

1,650 

202,  522 

17,  025 

2,  623,  354 

975,  089 

555,  768 

406,  536 

46,  026 

5, 103, 147 

2, 143,  774 

1,212,570 

161,  314 

582,  377 

184,  659 

4,  031,  200 

1,  748,  920 

403,  670 
1,  240,  044 

392,  732 
6, 120,  342 
3,  683,  626 

60,  207, 153 

1,  235,  946 

768, 117 

86,  643 

1,  586,  222 

96,  686, 110 
2,  437,  556 

1,  422,  053 
192,  312 

2,  038,  867 

19, 141 

77,  077 

22,  410 

4,  992,  400 

3,  069,  894 

54,048 
188,  332 

61,  677 
7,  619,  931 
5,  263,  671 
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Table  III.— GENERAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 
18.— BOOTS  AND  SHOES,  INCLUDING  CUSTOM  WOKK  AND  EEPAIEING— Continued. 


States  and  Territoriee. 


New  Mexico  . . . 

Now  York 

North  Carolina 

Ohio 

Oregon  

rennsylvania . . 
Rhode  Island  . . 
Son th  Carolina. 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington  -.. 
"West  Virginia  . 

Wisconsin 

WyoMTing 


No.  of 
establish- 
ments. 


6 
2,831 

95 
1,729 

86 

2,157 
116 
43 
197 
163 

59 
411 
289 

20 
146 

802 
12 


Capital. 


$5,  300 
8,  283,  244 

71,  915 
2,  286,  927 

75,  406 

5,  399,  228 

67,  425 

24,  495 

113,  826 

100, 152 

104,  860 

190,  675 

153,  839 

16,810 

94,  345 

1,191,464 
7,370 


AVERAGE  NUMBER  OF   HANDS 
EMrLOYED. 


Males 

above  16 

years. 


6 
12,  957 

227 

4,635 

88 

7,930 

88 

75 

308 

233 

235 
335 
532 
29 
169 

1,923 
14 


Females 

above  16 

years. 


3,847 

6 

731 


2,604 
10 


3 
144 


Children 

and 
youths. 


704 
21 
308 


362 
1 
2 
5 


Total 

amount  paid 

in  wages 

during  the 

year. 


$3,  650 
6,591,833 

51,  262 
1,  826,  524 

49,  717 

3,  757,  957 
39, 164 
20,  112 
88,835 
87,  223 

114,149 

107,  562 

117,  809 

19,343 

41,  608 

674,  758 
9,580 


Value  of 
materials. 


$3,500 

13,  800,  951 

114,  377 

3,  0E4,  621 

111,991 

7,  016,  204 

80,  311 

31,609 

150,  845 

140,  043 

173,  366 

364,  590 

260,491 

28,  600 

89,540 

1,  704,  728 
15,  450 


Value  of 
prodncts. 


$11,430 

24,  991,  983 

237,  849 

7,  055,  003 

338,  887 

13,  240,  250 

187,  559 

74,  762 

369,  952 

372,  810 

356,  547 
565,  415 
575,  180 
67,  210 
202,  488 

3,  025,  0G2 
41,  316 


BOOTS  AND  SHOES,  RUBBER. 
(See  Table  IV  (B)  for  Connecticut,  Massachusetts,  New  Jersey,  and  Rhode  Island.) 

19.— BOXES,  CIGAR. 


The  United  States 

221 

$1,  023,  777 

1,274 

718 

373 

$748,  657 

$1,  389,  700 

$2,  903,  465 

California ,     . 

6 

7 

9 
4 

2 
1 
3 
13 
9 

9 
3 
6 

4 
54 

20 

61 

1 

4 

3 

130,  635 

10,  700 
1,100 

65,  300 
7,000 

8,000 

7,000 

5,500 

19,  325 

23,  600 

48,200 
4,600 

67,  650 

3,660 

441,  045 

39, 150 

134,  622 

1,600 

6,600 

11,  000 

149 

16 

2 

49 

16 

5 

8 

7 

23 

39 

47 
6 

51 

8 

599 

71 

135 

2 

16 
26 

35 
4 
2 

60 
6 

6 

10 

1 

3 

26 

72,  940 
5,475 
1,450 

39,  658 
6,331 

3,302 

4,000 

5,500 

15,  163 

19,  802 

30,  945 
2,602 

34, 100 

4,140 

373,  278 

47,  260 

63,  743 

1,800 

6,108 

11,000 

76, 105 
14,  260 

2,476 
122,  290 

7,175 

7,680 
12,000 
14,040 
28,883 
33, 136 

72,  772 
4,750 

47,700 

9,  200 

603,  337 

103, 130 

172,  916 

3,000 

22,  600 

34,  400 

206,  200 

33,  020 

9,164 

Illinois                               -  -             .       ...          ... 

196,311 

20,  600 

14,  000 

25,  000 

7 
19 
23 

39 
3 

22 

7 

296 

66 
93 
1 
14 
26 

3 
9 

8 

35 

23,  600 

68,  832 

78,  515 

134,  555 

9,600 

11 

8 

166 

41 

45 

105,  600 

18, 166 

1,  339,  668 

Ohio                                                               

197,  620 

332,  124 

6,000 

5 
2 

37,  lOO 

58,000 

20.— BOXES,  FANCY  AND  PAPER. 


The  United  States 

California 

Conneeticnt 

District  of  Columbia  . . . 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentncky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missouri 

New  Hampshire 

New  Jersey 

New  York 

Ohio 

Pennsylvania 

Rhode  Island 

Texas  

Vermont 

Virginia 

West  Virginia 

Wisconsin 


369 


60 
5 
4 

6 
10 
16 
113 
13 


$2,  490,  496 


24,  500 

224,  600 

100 

26,  500 

68,  700 

4,000 

1,100 

600 

6,000 

14,  600 

54,400 
34,  020 
296, 176 
12,  900 
2,600 

21,  600 

50,  680 

135,  200 

969,  010 

44,  711 

438,  450 

44, 100 

260 

2,000 

18,  000 

6,000 
6,000 


2,194 

6,  S30 

648 

18 

42 

9 

206 

734 

33 

30 

8 

71 

180 

32 

18 
4 

6 

1 

40 

41 

12 

46 

93 

227 

17 

1             28 

169 

10 

220 

961 

27 

15 

41 

5 

•         3 

4 

7 

27 

44 

19 

84 

30 

1 

104 

422 

69 

886 

2,354 

173 

44 

53 

14 

227 

1,  228 

66 

33 

128 

2 

7 

1 

4 

5 

52 

87 

102 

1 

10 

14 

12 

9 

$2,  373,  948 


20, 166 

265,  737 

78 

5,900 

83,  560 

6,250 
1,140 
1,872 
5,500 
29,  483 

51,185 

32,  617 

302,  856 

15,  410 

2,485 

23,  300 

27,  800 

147,754 

916,  049 

37,  081 

281,445 

60,  290 

1,250 

2,155 

48,  596 

2,000 
3,000 


$3,  578,  827 


180 
12,  600 
119, 100 

7,050 
1,363 
1,600 
5,600 
59,  400 

30, 150 
82,  883 
459,  575 
39,  750 
2,600 

45,  800 

57,  000 

184,  650 

1,  508,  391 

47,743 

401,  378 

67,  151 

1,450 

4,325 

26,  210 

8,950 
9,000 


$7,  665,  653 


50,  550 

840,045 

520 

24,  20O 
262,  292 

16,  000 
3,518 
4,000 

20,  000 
125,  92S 

122,  600 
140,  025 
967,218 
73,  000 
8,800 

91,  200 

117,  000 

477,  600 

3,  033,  777 

105,  087 

894,  605 

136,  305 

4,500 

8,813 

107,  410 

8,000 

21,  600 


31 


22 
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TABLE  III.— GENERAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 

21.— BOXES,  WOODEN,  PACKING. 


No.  of 

establisli- 

ments. 

Capital. 

AVE SAGE 

NUHBEB  OF  HANDS 
EMPLOYED. 

Total 

amount  paid 

in  wages 

during  the 

year. 

Value  of 
materials. 

Value  of 
products. 

States  and  Temtories. 

Males 

above  16 

years. 

Females 

above  15 

years. 

Children 
and 

youths. 

The  United  States 

602 

$5, 304, 212 

6,611 

406 

706 

$2,  769, 135 

$7,  674,  921 

$12, 687, 068 



14 

15 

4 

2 

22 

4 
4 
8 
4 
16 

15 

109 

23 

1 

16 

1 

29 

16 

156 

2 

35 
1 

61 
6 
3 

4 
15 

1 
15 

206, 250 

63,  400 

4,600 

9,000 

675,  300 

43,  300 
43,  600 
61,  022 
16,  200 
98, 150 

142,  712 
698,  780 
221,  880 
1,000 
66, 100 

9,000 

98,  700 

232,  300 

1,  742,  225 

1,200 

138,  758 
10,  000 

486,  270 
69,  860 
23,  500 

51,  700 

134,  300 

10,  000 

46,  265 

291 

72 

10 

8 

1,010 

61 
55 
65 
15 
143 

320 
909 
444 
6 
128 

1 

212 

135 

1,487 

4 

257 
12 

602 
76 
32 

81 

180 

10 

85 

30 
4 

42 

137, 100 
28,242 
2,400 
2.300 

459,  777 

23,020 
18,  400 
30,  772 
7,572 
41,  320 

147,  302 

367, 118 

141,  259 

2,500 

58,  426 

1,500 

64,760 

73,  324 

684,  519 

400 

76,  434 

7,000 

220,  560 

30,  034 

12,  995 

27,  700 

66,  570 

3,500 

32,  341 

315,  300 

126, 150 

1,600 

6,600 

1,  328,  832 

50,  350 
28,  900 
62,  572 
10,  220 
59,  025 

302,  273 

1,  068,  006 

301,  592 

3,000 

141,  730 

4,000 

100,  600 

214,  577 

2,309,185 

800 

129,  785 
12,  000 

605,  455 
89,  396 
24,481 

164,  880 

165,  235 
3,000 

65,  477 

600,  700 

174,  216 

6,700 

16,  300 

18 

117 

2,008,159 

130,700 

3 

17 
5 
6 

26 

44 

31 

99 

2 

5 

64,000 

121,  350 

12 

7 

25,200 

141, 125 

633, 150 

38 
43 

1,  768,  308 

544,045 

6,000 

251, 400 

3 
11 

15 
121 

12,000 

.20 

22 

117 

219, 70O 

376,990 

3,610,472 

1,700 

24 

23 

265,262 

22,000 

28 

75 

1 

14 

15 

18 

977,725 

151,000 

46, 000 

196,800 

284,  966 
10,000 
121, 100 

48 

7 

BEASS  AND  COPPER,  ROLLED. 

(See  Table  IV  (B)  for  Connecticut,  MaryT.and,  Maaeachusetts,  New  Jersey,  New  York,  and  Pennsylvania.) 

22.— BEASS  CASTINGS. 
(See  also  Bronze  castings.) 


The  United  States 

Arkansas 

California 

Colorado 

(Connecticut 

District  of  Columbia 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

IjOuisiana 

Maine 

Maryland 

Massachusot  ts 

Michigan 

Minnesota 

Missouri 

Nebraska 

Nevada 

New  Hampshire 

New  Jersey 

New  York 

Ohio 

Oregon 

Pennsylvania 

Ehode  Island 

Utah 

Virginia 

"West  Virginia 

Wisconsin 


10 
49 

3 
3 
14 
1 
1 

4 

21 

102 

28 

1 

03 
10 
1 
2 
1 


,  740,  237 


2,500 

156,  200 

500 

337,  600 

132,  038 

6,000 

401,  500 

24,  700 

4,400 

3,000 

69,  600 

3,200 

96,  000 

19,  600 

361,  300 

19,  500 

17,  000 

186,  100 

2,000 

160 

23,  500 

501,  350 

1,  219,  721 

289,  777 

3,000 

1,  578,  901 

105,  900 

500 

4,500 

1,500 

110,  800 


5,673 


1 

191 

3 

484 
61 

4 

550 

29 

9 

6 

52 
11 
29 
32 
404 

60 

15 

149 


26 

660 

1,309 


1,009 

63 

1 

7 


263 


2 
172' 


19 


401 


10 

204 
35 


1,  729,  794 


160 

121,  400 

2,700 

289,446 

22,  087 

1,560 
249, 118 

17. 149 
4,700 
2,000 

20,  020 

2,400 

15, 102 

16,  279 

191,  300 

22. 150 
8,506 

70,  087 
2,600 


12,  285 

261,  309 

683,  243 

164,  919 

3,750 

456,  748 

33,  080 

85 

2,620 

1,400 

51,  592 


$5,  894,  452 


650 

235,  520 

3,000 

572,  722 

67, 152 

1,000 

385,  086 

63,  000 

5,900 

2,000 

80,  020 

660 

50,  906 

33,  741 

411,  863 

19,  271 

32, 178 

395,  275 

3,500 

300 

24,  325 

222,  249 

1,301,247 

430, 162 

5,000 

1,  344,  931 

119,930 

250 

11,  COD 

3,300 

78,436 


$10,  808, 742 


1,200 

384, 860 

7,500 

1,077,700 


4,000 

784,  005 

85,  410 

16, 971 

5,000 

114,270 
5,000 
89,  850 
71, 101 

756, 424 

50, 101 

47,250 

670, 450 

7,300 

500 

44,  69" 

641,  596 

2,  458,  445 

806,  736 

11,  000 

2,  294, 684 

182, 103 

550 

18,000 

5,  200 

170, 114 


32 


BRASS  WARE. 
(See  Tabic  IV  (B)  for  Connecticut,  Iowa,  Massachusetts,  and  New  York.) 
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Table  III.— GENERAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTEY,  ETC.:  1880. 

23.— BREAD  AND  OTHEE  BAKERY  PRODUCTS. 


Statea  and  Territories. 


The  United  States 

Alabama 

Arizona 

Arkansas  

California 

Colorado 

Connecticnt 

Dakota 

Delaware 

District  of  Columbia 

Florida 

Oeorgia 

Idjlho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massacliusetts* 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

^Nebraska 

Nevada 

New  Hamnshire 

New  Jersey 

New  York 

North  Carolina 

Ohio 

Oregon  

Pennsylvania 

Khode  Island 

South  Carolina 

Tennessee 

Texas 

Utah 

• 

Vermont 

Virginia 

"Washington 

"West  Virginia 

"Wisconsin 


No.  of 

establish 

menta. 


6,396 


11 

2 

3 

160 

16 

91 
1 
20 
03 
2 

20 

3 

267 

155 

97 

42 
128 
101 

31 
341 

292 
113 
46 


1 

17 

4 

26 

330 

1,719 

1 

497 

14 

1,265 

51 
20 
18 
26 
10 

11 
51 
2 
5 

82 


Capital. 


?19, 156,  286 


26,  025 

1,200 

2,650 

534,  655 

97,  200 

327,  275 

1,500 

128,  000 

120,  340 

2,000 

118,  450 
5,800 
993,  810 
300,  910 
353,  633 

58,  926 
287,  325 
109,  920 
165,  200 
864,  022 

1,  226,  840 

433,  325 

133,  450 

13,400 

864,  520 

1,400 
33,400 

3,100 

49, 935 

737,  700 

5,  030,  681 

1,000 

1,  060,  131 

59, 150 

3,  919,  063 

270, 100 
69,  900 

120,  100 
56,  150 
28,  400 

113,  400 

131,  700 

10,  350 

15,  800 

223,  401 


AVEUAGE  NUMBEK  OF  HANDS 
EMPLOYED. 


Males 

above  10 

years. 


18,  925 


4 
529 
100 

626 

3 

54 

16  » 

7 

159 

4 

1,103 

448 

271 

75 
274 
319 
160 
662 

1,567 

401 

122 

37 

773 


48 

7 

76 

752 

4,943 

3 

1,225 

47 

2,923 

301 
89 

116 
60 
17 

71 

222 

3 

8 

219 


Females 

above  15 

years. 


4 

4 

16 
C 

69 

49 
11 

34 

12 

7 

15 

8 

14 

24 

221 
46 
45 


10 


305 
27 
17 
5 
90 


155 

3 

384 


Children 

and 
youths. 


1,353 


I 


Total        ' 

amount  paid  ' 

in  wages 

during  the 

year. 


121 

7 

197 

3 
16 


Value  of 
materials. 


Value  of 
products. 


9,908 

1,000 

1,690 

372,171 

82,  800 

298,  741 
2,500 


27,220  il 
73,  348  ! 
3,420 

55,  742 

2,200 

577,  065 

199,  949 

134,  662 

31,  481 
101,  088 
121,  060 

71,804 
276,  759 

844,  090 

223,  095 

58,  345 

11,  360 

405,  064 

1,000 
21,  355 

6,052 

36,  692 

384,  798 

2,  612,  982 

600 

526,  678 

30,  300 
1,  315,  677 

158,  389 
35,  946 
45,  390 

31,  415 
11,913 

30,364 
81,  661 
4,000 
3,825 
87,  040 


.{42,  012,  027 

$65,  824,  896 

42,  820 

76,  300 

1,550 

3,700 

5,  300 

8,700 

1,011,080 

2,416,898 

355,  900 

674,  562 

1,  031,  093 

1,586,987 

6,000 

10,  000 

108,  280 

175,  565 

400,  008 

606,  236 

13,  900 

20,  780 

343,  280 

464,  162 

3,  450 

2,  648,  972 

779,  775 

541,629 

89,  295 

495,  144 

542,  150 

233,  870 

1,  507,  877 

3,122,104 

1,  065,  907 
342,  260 

16,  725 

2,  159,  908 

8,000 
77,  030 
22,821 
180,  086 

1,  818,  174 

13,  022,  040 
1,600 

2,  440,  001 

98,  500 
5,  263,  591 

661, 138 
158,  382 
214,  374 
147, 046 
63,  420 

128,  530 

442, 100 

5,450 

19,  100 

471, 177 


BRICK  AND  TILE. 

{See  Table  VH;  also  Drain  and  sewer  pipe ;  Terra-cotta  ware.) 

24.— BRIDGES. 


BRONZE  CASTINGS. 
(See  Table  IV  (B)  for  New  Jersey,  Now  York,  and  Pennsylvania;  also  Brass  castings.) 


75 

$4,  058,  649 

4,153 

140 

■  $1,  882, 179 

$5,  609,  793 

$8,  978, 122 

8 
2 
1 
3 

2 

8 
2 
1 
2 
11 

1 
2 
2 
2 
4 

10 
7 
2 

3 

99,  000 

51,  500 

500 

348,  000 

11,  000 

685,  600 

26,  800 

250,  000 

202,  000 

77,  500 

300,  000 

1,440 

7,500 

185,  709 

314,  000 

700,  500 
720,  400 

50,  000 
5,600 

21,  700 

344 

46 

6 

642 
30 

136 
29 

110 
98 

225 

194 
11 
34 

175 

172,  970 

13,  900 

2,000 

311,  763 

16,  500 

87,  808 
n,  620 
70,  000 
48,  972 
100,  607 

76,  000 
4,  520 
25,  400 
52,  484 
65,  500 

364,  233 

425,  290 

12,  800 

3,400 

17,  412 

374,  000 

32,  000 

500 

1,  473,  000 

11,  000 

242,  858 
44,000 

130,  000 
79,  000 

249,  757 

209,  050 

2,940 

85,  000 

298,  448 

319,  000 

859,  748 

1,  071,  936 

1.5,  993 

15,  550 

46,  013 

694,  000 



70,  700 

5,000 

1,  974,  000 

35,  000 

2 

351,  476 

07,  065 

15 

300,  (00 

143,  OOO 

424,  870 

96 

357,  023 

12,  50C 

123,  600 

415,  291 

171 

955 
859 
28 
19 
41 

426,  000 

Qhio                                           

14 
13 

1,  660,  563 

1,  757,  932 

58,  29  < 

19,  80( 

"Wisconsin 

82, 102 

3mm 


:?;! 
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Table  m.-GENERAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTEY,  ETC.:  1880. 

25.— BKOOMS  AND  BRUSHES. 


No.  of 
establish- 
ments. 

Capital. 

AVERAGE 

NUMBER 
EMPLOYED 

OP  HANDS 

Total 

amonnt  paid 

in  wages 

daring  the 

year. 

Value  of 
materials. 

Value  of 
products. 

States  and  Territories. 

Males 

above  16 

years. 

Females 

above  15 

years. 

Children 

and 
youths. 

980 

$4, 188, 897 

5,798 

1,715 

1,260 

$2,424,040 

$5,  694, 855 

$10,560,855 

3 

2 

24 

1 
20 

3, 

2 

1 

88 

32 

40 
20 
15 
8 
11 

31 
68 
31 
10 

1 

48 

5 

13 

33 

215 

84 

2 

122 

10 

11 

7 
1 
5 
4 
3 

16 

2,500 
1,184 

78,300 
3,800 

47,  940 

780 

1,800 

500 

307,  225 

35,  925 

30,  500 
18,625 
20, 176 
14,  756 
68,100 

84,  015 

645,  500 

141,  050 

9,600 

3,500 

113,  200 

5,875 

19,  015 

52,  750 

1,  581,  271 

232,  087 
5,250 

626,  215 
23,  000 
12, 165 

3,300 
7,000 
41,  000 
18,  350 
9,100 

23,750 

14 

11 

132 

3 

59 

6 

5 

3 

436 

104 

75 
63 
60 
67 
120 

213 

535 

loe 

22 
4 

199 
16 
21 

102 
1,814 

514 
11 

725 
30 
42 

25 
6 
47 
48 
36 

78 

3,870 

765 

49, 151 

1,800 
28,  980 

840 

1,450 

1,000 

181,  578 

33,  850 

35,  527 
13,231 
25,  410 
23, 195 
38,  500 

75,  458 

290,  854 

88,  388 

10,  960 

1,000 

102, 159 

4,480 

5,005 

51,  705 

814,  349 

161,  729 
6,000 

292,  656 

15,  008 

9,475 

5,575 
2,500 
12,  281 
9,458 
4,640 

23,315 

7,885 

928 

87,  850 

15,  000 

71,  530 

1,406 

2,675 

3,000 

357,  852 

80,  239 

56,  290 

22,  871 
41,000 
90,532 

208,  025 

159,  064 
821,  342 
163,  699 

23,  372 
1,500 

IW,  515 

4,638 

15, 185 

76,  930 

2,  030,  919 

277,  021 
10,  700 

678,  753 
31,  585 
29,435 

7,620 

5,000 

41,  300 

33,  700 
22,  740 

34,  874 

15,055 

16 
1 

12 
3 
1 
6 

1,978 

173,300 

30,000 

12 

143,065 

3,610 

4,500 

6,000 

108 
25 

30 

51 
23 

15 
9 
2 
3 

14 

36 

13 

102 

686, 166 

158, 167 

112,958 

90,002 

9 

87,580 

137,270 

7 

22 

254 

87 

2 

292,950 

297,511 

1,451,660 

305,177 

46,200 

3,000 

3 

112 

350,165 

12,850 

4 

33 

799 

165 

29,311 

11 

341 

232 

176,342 

3,705,127 

583, 640 

21,800 

88 

28 

2 

3 

252 
2 

7 

1, 293, 881 

58,700 

54,925 

18, 300 

Utah                                                                            -        

1 
6 
5 

9,000 

14 

66, 90O 

57,800 
30,750 

85,125 

6 

1 

26.— BUTTONS. 


The  United  States 

Conneotioatf 

Illinoie 

Kentucky 

Maasachusetts 

Minnesota 

is'ew  Jersey 

New  York 

Pennsylvania 

Ehode  Island 

Tennessee 

Vermont 


124 


$2,  013, 350 


512,  5O0 
29,  000 

2,000 
590,  900 

1,000 

211,  600 

450,  000 

,159,  000 

350 

1,000 

56,000 


2,128 


471 

12 

1 

472 


544 
255 
324 


3,052 


661 

71 

2 

799 


261 

1,054 

168 


645 


115 
4 


171 
123 
133 


$1,  645, 130 


376,  332 

16,642 

900 

391,974 


331,130 
332,  799 
167,  613 


600 
27,140 


$1,  792,  891 


498,  451 

27,  085 

1,400 

411,  009 

200 

297,  500 

366,  372 

146,  585 

275 

2,000 

42,014 


$4, 4)9, 542 


1,110,65S 

66,700 

3,700 

1,085,864 


797,205 

916, 262 

387,554 

1,150 

5,000 

74,854 


CALCIUM  LIGHTS. 
(See  Table  IV  (B)  for  California,  New  York,  and  Ohio.) 

CARDBOAED. 
)  Table  IV  (B)  for  Massachusetts,  New  Hampshire,  Pennsylvania,  and  Khode  Island.) 

CARD  CUTTING  AND  DESIGNING. 
{See  Table  IV  (B)  for  New  Jersey  and  Pennsylvania.) 

27.— CARPENTERING. 


The  United  States 

9,184 

$19,  641,  358 

53,547 

74 

517 

$24,  582,  077 

61 

7 

34 

261 

40 

250 

9 

34 

58 

9 

56,720 

3,500 

21, 195 

497,  860 

90,  400 

655,  444 

8,750 

54,  200 

48, 145 

18,  200 

28i7 
43 
171 
1,372 
261 

1,929 

40 

179 

245 

56 

93.  770 

24,  250 

68,  456 

985,  664 

243,  920 

1 

I 

6 

1 

Dakota _ 

18,  500 

8 
1 

Florida            

$51,  621, 120 


165,  690 

56,  750 

86,  945 

1,  888,  508 

585,  800 

1,  832,  418 

79,  600 

180,  280 

247,  006 

25,  200 


$94, 152, 13»  ■ 


337,450 
93,800 

199, 625 
3,  533, 131 
1,056,400 

3,101,452 

121,200 

313, 255 

480,702 

88,400 
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Table  in,— GENEEAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTEY,  ETC.:  1880. 

27.— cIePENTEEING— Continued. 


States  and  Territories. 


Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts. . 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Xevada 

!New  Hampshire 
Kew  Jersey 

New  Mexico 

New  York 

Korth  CaroUna  . 

Ohio 

Oregon 

Pennsylvania . . . 
Khode  Island  ... 
South  Carolina  . 

Tennessee 

Texas 

TTtah 

"Vermont 

Virginia 

"Washington 

"West  Virginia . . 

"Wisconsin 

"Wyoming 


No.  of 
establish- 
ments. 


84 
17 
742 
344 
381 

246 
190 
40 
70 
183 

930 
162 
138 
41 
449 

11 

164 

6 

100 

319 

22 

1,487 

27 

633 

16 

773 
148 
32 
104 
107 

33 
26 
171 
16 
40 

186 
5 


Capital. 


$140,  045 

36,  980 

1,  220,  822 

284,  790 

322,  263 

223,  020 

342,  975 

67,  325 

137,  lOO 

1, 176,  052 

2, 243,  222 

427,  700 

234,  S75 

23, 175 

569,  050 

15,  800 
76, 105 

2,000 
223,  228 
750,  865 

40,  250 

4,  845,  550 

70,  660 

1,  053, 180 

27,  500 

2,  314,  619 
428, 123 

40, 125 
131,898 
84,  405 

26,  7,W 

54,  625 

145,  620 

16,  095 
62,  525 

322,  437 
5,600 


AVERAGE  mJMBER  OF  HANDS 
EMPLOYED. 


Males 

above  16 

years. 


684 

39 

3,650 

1,210 

1,364 

891 
796 
276 
358 
1,567 

6,398 
1,303 
1,008 
128 
2,166 

24 

463 

4 

445 

2,  615 

132 

10,  455 

293 

3,014 

123 

4,664 

1,239 

520 

459 

352 

47 
101 
717 

19 
140 

1,278 
22 


Females 

above  15 

years. 


1 

.10 


Children 

and 
youths. 


12 


42 

57 

13 

3 

15 

2 

2 

27 

1 

4 

18 

Total 

amount  paid 

in  wages 

daring  the 

year. 


$219,  594 

20,  750 

1,602,128 

425,  249 

543,  381 

389,  245 
322,  266 
141,  494 
121,  351 
769,  266 

2,  895,  930 

481,161 

436,  651 

39,  642 

1,172,409 

19,  340 

178,  605 

1,250 

182,  238 

1,  227,  686  I 

90,  075  ; 
5,563,901 

75,010 
1,  124,  499 

88,498 

2,072,580  I 

615,459  I 

115,913  I 

108,227  I 
140,  556 

18,761  i 
38,551 
227,335 
9,  600  ' 
48, 193 

498, 148 
16,  578 


Value  of 
materials. 


$421, 862 
55,300 

3,  224,  708 
1, 114,  488 
1,287,218 

1,  056,  004 
802,  962 
232,  000 
189,  940 

2, 140,  351 

6,  213,  344 

996,  904 

985,  797 

91,400 

2,  677,  721 

27,  050 

656,  467 

6,000 

439,  657 

-'.  135,  190 

205,  250 

10,  317,  052 

101,  720 

2,  543,  753 

222,  903 

4,  621,  380 
1,  332,  443  I 

168,198  I 
325,  350  ' 
331,  422 


Value  of 
products. 


30,069 ; 

79,  323 
403,315 

53,  650 
113, 188 

946,  038 
33,  500 

98, 175 
5,  908, 100 
2,  006,  094 

2,  280,  490 

1,  799,  648 

1,  525,  994 

456,  500 

400,  030 

3,  626, 189 

10,  973.  471 
1,  747,  738 

1,  722,  877 
170,  316 

5,027,011 

61,800 
968,  402 

13,  600 
855,  372 

3,  995,  361 

336,  790 

19,  410,  276 

221,  970 

4,  815,  689 
341,  339 

8, 125,  671 

2,  336,  617 
326,  690 
.642,  770 
661,  37(1 

71,868 
158,  486 
860,  444 

78,  980 
210, 450 

1,721,507 
59,000 


CAEPETS,  OTHEE  THAN  BAG. 
(See  Eeport  by  Special  Agent  G.  "W.  Bond,  poet.) 

28.— CAEPETS,  EAG. 


The  United  States 

California 

Connecticut 

District  of  Columbia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missouri 

Nebraska 

New  Jersey 

New  York 

Ohio 

Pennsylvania 

Bhode  Island 

Utah 

"Washington 

"Wisconsin 


2 
3 
1 
19 
15 

11 

5 
2 
18 
1 

7 
4 
4 
4 
45 

26 

75 

143 

1 

2 

1 

7 


$252,  604 


1,100 

3,950 

75 

4,420 

10,  525 

2,755 
1,380 

325 
23,600 

200 

2,100 

410 

400 

375 

26,  375 

n,475 

12,  947 

142,  542 

1,400 

750 

100 
5,400 


1 
4 
3 

52 

27 

56 

322 

1 

3 


63 


$190,  792 


3,499 


7,297 
6,427 

4,351 
1,310 

100 
10, 571 

500 

1,768 
450 

1,150 

900 

14,841 


18,  841 

102,  054 

250 

1,600 


CAEPETS,  WOOD. 
1  Table  IV  (B)  for  Massachusetts,  New  York,  Ohio,  and  Pennsylvania.) 

29.— CAEEIAGE  AND  WAGON  MATEEIALS. 


The  United  States 

Arkansas 

California  

0«nnectiGut 

Delaware 

Illinois 


$424,  943 


.':oo 

2,061 

200 

12,  798 

16,  200 

5,  694 

1,853 

1,500 

23,  639 

700 

3,050 

850 

1,200 

3,065 

03,  360 


1 


23 

003 

33 

486 

243,444 

800 

3, 

500 

175 

14 

875 

$861,710 


1,200 

7,660 

600 

28,  469 

31,  930 

17, 283 
5,020 
2,900 

49,  908 
1,  600 

S,  188 
•-',  6.50 
7,100 
5,500 

72,  2118 

44,361 

92,  2(12 

449,  t3.S 

1,  2(J(> 

5,  GjlJ 

800 
25,  S."0 


412 

$7,  034,  718 

7,237 

35 

230 

$2,  733,  004 

$4,781,095 

$10, 114,  r,2 

1 

3,000 

40,  000 

667,  099 

130,  500 

24,700 

13 

14 

439 

114 

1      37 

2,  000 

13,  000 

244,  714 

50,250  II 

10,370  " 

500 

59,  000 

346,  288 

65,  500 

18,100 

3,000 

85,  000 

824,  611 

161,  000 

38,  800 

32 

29 

20 
8 

7 

:ir> 
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TABLE  III.— GENBEAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTEY,  ETC.:  1880. 


29.— CAEEIAGE  AND  WAGON  MATEELALS— Continued. 


No.  of 
establish- 
ments. 

Capital. 

AVERAGE 

NUMEEE  OF  HANDS 
EMrLOYED. 

Total 

amoont  paid 

in  wages 

during  the 

year. 

Value  of 
materials. 

Value  of 
products. 

States  and  Territories. 

Males 

above  16 

years. 

Temales 

above  15 

years. 

Children 

and 
yoQths. 

44 
2 
7 
6 
4 

31 

'I 
10 
26 

62 

4 

63 

47 

3 

8 
4 
4 
IS 

$1,  249,  008 

29,  000 

128, 140 

19,400 

35,  240 

413,  650 
109,  925 
138,  000 
69,  800 
341,  775 

451,  750 

46, 100 

2,  239,  265 

485,  616 
52,  600 

27,  350 

23,  000 

25,  000 

285,  OOO 

1,761 
27 
209 
2C 
37 

360 
167 
217 
55 
292 

422 

95 

1,997 

458 
44 

30 

23 

38 

366 

44 

$614, 128 
13,  375 
69,  352 
4,950 
9,700 

164,  895 
47,  782 
97,768 
20, 185 

139,  219 

139,  063 

27,  800 

730,  665 

159,  453 

15,  000 

7,  675 

6,150 

13,  350 

132,  260 

$1,  306, 566 

22,  700 

48,  865 

9,100 

15,  800 

432, 151 
80,  976 

139,  690 
74,  480 

192,  086 

314,  636 

19,  700 

1,  039,  737 

325,  916 
33,  000 

7,250 

10,744 

10,  610 

207,  800 

$2,369,723 

40,  600 

18 
1 

163,  043 

20,  7S0 

43,  500 

737,626 

179,  031 

3 

280,  600 

136,  660 

2 

8 

498, 306 

1 

610,631 

67,800 

Ohio 

4 

72 
12 
10 

2,  652, 823 

634, 777 

77,000 

20, 400 

23, 050 

"West  Virginia 

1 
31 

36,701 

1 

418,  020 

30.— CAEEIAGES  AND  SLEDS,  CHILDEEN'S. 


The  United  States 

Connecticut 

Illinois 

Kentucky 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missouri 

New  Jersey 

New  York 

Ohio 

Pennsylvani.i 

Vermont 

"Wisconsin 


$770,  000 


16,  600 
15,  000 

25,  000 
36,  000 
15,  600 

109,  500 

13,  000 

800 

260 

26,  000 

287, 460 
46,  000 
76,  800 

102,  000 
2,000 


14 
7 
25 
45 
31 

182 

22 

3 


439 
105 
101 
168 


6 

5 

5 

2 

3 

9 

1 

10 

7 



$462,  852 


6,624 
3,900 
13,246 
15,  886 
10,  740 

69,  725 

ID,  450 

400 


5,000 

192,  228 
33, 165 
46,  051 
63,  437 
2,000 


$868,  054 


7,822 

8,000 

33,  653 

14,  000 

33,  500 

140,  684 

11,  890 

150 

250 

8,000 

358,  340 
63,  717 

111,055 

76,  083 

1,000 


,  077, 776 


20,246 
15,000 
65, 899 
35,  307 
63, 080 

245, 200 

31,  900 

1,200 

810 

17,  000 

703, 469 
143, 942 
196, 872 
161,851 
6,000 


3L— CAEEIAGES  AND  WAGONS. 

(See  also  "Wheelwrighting.) 


The  United  States 

Alabama 

Arkansas 

California 

Colorado 

Connecticut 

Dakota 

Delaware 

District  of  Columbia.. . 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

Ohio 

Oregon 

Pennsylvania 

36 


3,  841   $37,  973,  493 


22 
14 
87 
10 
124 

4 
15 
25 

2 


1 

215 

195 

208 

23 

95 
12 
46 
81 
216 

208 
51 
20 

119 
2 

5 

1 

30 

129 

1 

667 
47 
325 
9 
391 


69,  600 
56,  450 
594,  623 
281,  000 
1,  367,  900 

11,  600 

452,  270 

173,  792 

3,000 

275,  300 

2,500 

3,  466,  830 
2,7.32,417 

1,  505,  645 
247,  500 

726,  960 

46,  200 

274, 100 

355,  699 

2,  027,  250 

1,739,991 
423,  800 
129,  600 

1,  054,  050 
20,  000 

68,  000 

25,  000 

618,  867 

1,  024,  740 

20,  000 

5,  487,  158 
202,  660 

4,  234,  481 

48,  800 

3,  627,  023 


43,  630 


157 
100 
600 
133 
1,621 

15 

397 

149 

14 

515 

2 

3,017 

2,790 

1,372 

587 


118 

322 

559 

2,619 

1,934 
475 
160 

1,557 
20 

71 

13 

436 

1,298 

12 

6,218 

376 

6,387 

49 

3,875 


273 


1 

2 

1 

2 
2 

14 

13 

1 

12 
5 

1 

12 

37 
5 

177 
111 
16 

2 

24 
6 

8 

28 

2 

52 

g 

8 

66 

2 

15 

28 

37 

173 

4 

601 

92 

54 


$18,  988,  615 


61,  593 

40,  866 

379,  629 

112,  000 

853,  602 

8,200 

137,  256 

69,  496 

3,748 
184, 159 

1,800 

1,  429,  705 

1, 133,  233 

610,  017 

217,  364 

376,  422 
60,  646 
142,  044 
209,  972 

1,  273,  986 

769,  814 
218,190 

57,  812 
699,  892 

16,  000 

33,  200 

14,  850 

196,  337 

685,  752 

9,500 

2,  882,  072 
107,  731 

2,  010,  268 

30, 101) 

1,  584,  035 


0,  597,  086 


82,  347 

71,  250 

460,  095 

209,  000 

1, 191,  016 

9,500 

272,  098 

53,  277 

5,400 
246,  470 

6,000 

2,  331,  111 

1,  005, 103 

1,  042,  758 

357,  920 

716,  940 

52,  200 

201,  867 

238,  250 

1,  952,  237 

1,  272,  623 
306,  620 

75,  520 

1, 183,  478 

13,  000 

80,  200 

15,  000 

263,  275 

755,  429 

30,  000 

4,  031,  422 
139,  300 

5,  416,  650 

46,  650 

2,  059,  819 


$64,  951,  617 


200, 100 
145,  075 

1, 163, 618 
476,  000 

2,  605, 591 

25,  300 
500,  667 
183, 205 

13,  600 
582, 681 

10, 000 

5,  003, 053 

3, 998,  620 

2,  213, 197 

745, 800 

1,474,475 
166, 700 
460, 609 
595,860 

4,  048, 141 

2,  741, 143 
728,  017 
191,  500 

2,  483, 738 
42,  OOO 

134, 000 
35,  000 

559,  932 

1,  808,  593 

48,  OOO 

8,  888, 479 

334, 900 

10,  043, 404 

106,  OOO 

4.760,723 
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Table  III.— GENEEAL  STATISTICS  FOE  EACH  SPECIFED  INDUSTEY,  ETC.:  1880. 

31.— CARRIAGES  AND  WAGONS— Continued. 


States  and  Territories. 


Rhode  Island  . . 
Sonth  Carolina 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

"Washin^on  ... 
"West  Virginia 
Wisconsin 

■Wyoming 


No.  of 
establish- 
ments. 


156 
1 


Capital. 


$181, 506 

86,  200 

716,  050 

160,  700 

11,  400 

141,  800 

258,  700 

7,700 

261,  000 

2,771,212 

3,850 


AVERAGE  NUMBER  OF  HANDS 
EMPLOYED. 


Males 

above  16 

years. 


192 
131 
942 
206 
26 

167 

404 

12 

217 

2,481 


Females 

above  16 

years. 


20 


Children 

and 
youths. 


Total 

amonnt  paid 

in  wages 

daring  the 

year. 


$95,  021 
40,  570 

219,  998 
92,  014 
14,  980 

57,  040 

128,  769 

6,820 

69, 160 

1, 135,  443 

8,020 


Value  of 
materials. 


$130,  260 
59,  066 
580,  300 
139,  000 
13,  515 

62,  860 

243,  400 

7,500 

166,  486 

2,  403,  688 

6,300 


Value  of 
products. 


$301,  259 

141,  852 

1,  253,  721 

301,  800 

30,  600 

174,  886 

508,  400 

20,  500 

341,  025 

4,  350,  454 

16,800 


32.— CARS,  RAILROAD,  STREET,  AND  REPAIRS. 


The  United  States 

California 

Delaware 

District  of  Columbia 

Georgia 

Dlinois 

Indiana 

Kentucky 

Louisiana 

Maryland 

Massachusetts 

Michigan 

Missouri 

New  Hampshire 

New  York 

Ohio 

Pennsylvania 

South  Carolina 

Tennessee 

Texas 


130 


$9,  272,  680 


2,000 

689, 100 

30,  000 

10,  000 

771,  500 

460,  000 
6,000 
3,000 
5,000 

852,  260 

736,  896 

424,  200 

10,  000 

980,  522 

1,  264,  000 

2,  946,  912 

1,300 

175,  000 

15,  000 


13,886 


25 

700 

25 

12 

1,067 

2,483 

37 

15 

21 

769 

778 

926 

200 

1,221 

1,612 

3,850 

9 

190 

5 


13 


100 

"29' 
25 


48 


$5,  607,  763 


1,500 

319,  915 

17,  460 

3,200 
476,  742 

791,  267 
17,  500 
3,000 
12,  480 

332,  553 

406,  448 
411,  691 
65,  000 
566,  590 
676,  806 

1,  352,  209 

3,912 

69,  500 

2,000 


$19,  780,  271 


26,  000 

775,  900 

10,  000 

6,000 

1,  875,  291 

3,  792,  600 

14,  776 

6,000 

10,  TOO 

1,  024,  960 

906,  211 
1,  405,  460 

125,  000 
1,  470,  232 
2, 133,  288 

6,  032, 114 

3,940 

161,600 

2,000 


$27,  997,  691 


30,  000 

1,  185,  688 

29,  097 
11,000 

2,  543,  682 

4,  960,  500 
39,  500 
10,  000 
24,  728 

1,  480,  611 

1,  466,  256 
1,931,609 

201,  659 

2,  304,  C80 

3,  429,  906 

8,  082,  272 

9,813 

251,  000 

5,600 


CELLULOID  AND  CELLULOID  GOODS. 
(See  Table  IV  (B)  for  New  Jersey  and  New  York.) 

33.— CEMENT. 


The  UDited  States 

36 

$1,  827,  200 

1,040 

4 

55 

$342, 106 

$626,  420 

$1, 133,  436 

2 
1 
2 
1 
2 

1 
4 
1 
1 
4 

10 

2 
2 
1 
1 

1 

31,  000 
3,000 

340,  000 
1,000 

375,  000 

60,  000 

20,  400 

76,  000 

1,000 

215,  300 

193,600 
17,  000 

135,  000 
5,000 
16,  000 

350,000 

13 

10 

132 

9 

147 

38 
10 
20 
3 
76 

377 
22 

104 
3 
6 

70 

3,000 
1,800 

40,  000 
2,300 

25,  000 

12,  320 

6,260 

6,000 

400 

34,  046 

134,  701 

9,040 

60,  850 

400 

1,000 

16,  000 

3,700 

800 

30,  000 

2,000 

111,  000 

2,610 
22,  650 

9,000 

200 

79,  660 

164,  300 

8,500 

76,  200 

1,000 

1,810 

13,  000 

11,000 

8,000 

13 

93,  000 

5,000 

146,  000 

1 

1 

22,  328 

60,  400 

13,  000 

1,100 

140,  700 

• 
10 
4 
27 

387,  968 

Ohio                                

3 

21,  250 

147,  200 

2,000 

5,500 

70,  000 

34.— CHARCOAL. 


175 

$467,  484 

1,393 

2 

6 

$390,  697 

$320,  736 

$975,  540 

25 
15 
1 
59 
11 

7 

23 
3 
5 
2 

4 
9 
11 

17,  864 

2,805 

800 

153,  425 

2,860 

37,  300 

19,  075 

6,600 

3,900 

55 

16,  000 

145,  000 

51,  900 

75 

32 

1 

692 

66 

89 
50 

8 
14 

2 

63 

216 

95 

23,  930 

6,940 

450 

195,  207 

14,  030 

23,  625 

10,  625 

975 

27,  096 

7,885 

1,000 

123,  457 

1                3, 997 

1 

33, 100 

11,750 

4,  700 

1,600 

750 

27,  960 
23,600 
63,  940 

81,  873 

2 

23,  005 

2,000 

2 

2 

417,  264 

28,  638 

87,700 

31, 106 

7,450 

2 

2,200 
250 

9.900 

1,  600 

18,  000 
63,  400 
31,  16D 

60,  280 

121, 600 

103,  225 

The  United  States 

Colorado 

Connecticut 

Massachusetts. . . 

Michigan 

Missouri 

New  Hampshire  . 

New  Jersey 

New  Xork 

Pennsylvania 

Ithode  Island  — 

Utah 

Vermont 

"Wisconsin 


37 
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Table  in.— GENERAL  STATISTICS  FOR  BACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 

CHEESE  AND  BUTTER  (FACTORY). 
(See  Tabic  Vn.) 

CHOCOLATE. 
(See  Table  IV  (B)  for  Massachusetts  and  New  York.) 

•  CIGAR-MOLDS. 

(See  Table  IT  (B)  for  New  Jersey.  New  York,  and  Ohio.) 

CLEANSING  AND  POLISHING  PREPARATIONS. 
(See  Table  IV  (B)  for  Connecticut,  Illinois,  Maryland,  Massachusetts,  New  York,  Ohio,  and  Pennsylvania.) 

CLOCK  CASES  AND  MATERIALS. 
(See  Tabyp  IV  (B)  for  Connecticut;  also  "Watch  and  clock  materials.) 

CLOCKS. 
(See  Table  IV  (B)  for  Connecticut,  Massachusetts,  New  Hampshire,  New  Jersey,  and  New  York;  also  Report  by  Special  Agent  C.  H.  Fitoh,  pott.) 

CLOTH  FINISHING. 
(See  Table  IV  (B)  for  Connecticut,  Maine,  Maryland,  Maasachusetta,  New  York,  Ohio,  and  Pennsylrania.) 

CLOTHING,  HORSE. 
(See  Table  IV  (B)  for  Massachusetts  and  Pennsylvania.) 

35.— CLOTHING,  MEN'S. 


States  and  Territoriee. 


No.  of 
{ establish- 
ments. 


The  United  States 

A  labama 

Arkansas 

California 

Colorado  

Conne«ticat 

Bakota 

Delaware 

District  of  Columbia 

Georjria 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

Ohio 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

WashiuKton 

"West  Virginia 

Wisconsin 


AVEKAGK  NUMDBR  OF  HANDS 
EMPLOYED. 


Capital. 


8, 166  I    $79,  861,  699 


4 

7 
146 


10 
10 
35 


228 
167 
46 
69 
34 

79 
220  1 
347 
136 
115 

4 

170 

2 

28 

3 

61 

180 

1 

1, 5ai 

3 


647 


876 

58 


14 
30 
8 
23 
67 

1 

47 
212 


3,600 

7,800 

1, 177,  604 

6,900 

163,002 

14,300 

77,  150 

104,  550 

27,  550 

7. 135,  533 

810,  640 
665,363 
76,  300 
767,  700 
190,  375 

443,  475 
3,  894,  943 
5, 172,  043 
1,  407,  625 

467,  875 

2,110 

1,  450,  254 

2,300 

35,  950 

1,T900 

183,  750 

1,  096,  700 

500 

30,517,107 

1,560 

8,  651,  094 

45,  230 

10,  816,  742 

890,  277 

40,300 

49,  200 
45,  970 
12,010 
53,  650 
221,  202 

500 
110, 150 

2,  380,  403 


Males      Females  I  Childiiein 
above  16  !  above  15        and 
years,    j    years.       youths. 


13 

19 

1,155 

14 

803 


254 
5,265 
2,740  1 
058  j 
.539  i 

11 
1,  368 

78 
1 

125 

1,191 

2 

36,  635 

3 

6,026 
45 

8,791 

455 

37 

111 

103 

20 

33 

258 


218 
;,476 


80,994  I 


5 

3 

623 

16 

735 


.w 

43 

157 

68 

26 

81 

,842 

4,499 

876 

807 

.512 

377 

149 

40 

876 

825 

276 

628 

1,263 
5,970 
8,313 
1,064 
536 


1,681 
""'26 


456 
1,974 


2.^1,  822 


7,659 

13 

13,328 

586 


242 

11 

33 

103 

481 


33 
2,637 


Total        1 

amount  paid  , 

in  wages 

daring  the    | 

year.        \ 


Value  of 
materials. 


5,940,3.63  1    $131,363,282 


385 


40  ' 
30 

16 
69 
214 
4 
14 


13 
1 


74 


9,  565 
11,000 

959,534 
21,225 

546,624 

15,009 
27,549 
98,  778 
23,  890 
3,  929, ■964 

610, 114 
353,100 
82,818 
351,  616 
175,  071 


262 

112 

1 

K51 

938 

3 

832 

244 

631 

I6:^ 

400,301 

4 

200 

882 

726  ■ 

4 

500  • 

31 

731 
500 

132,081 
988,  210 

2,  Kill 
18,  324, 466 

1,016 

4,  136,  382 

29,  151 

5,  127,  682 
423,717 

12,  200 

87,  600 
42,639 
20,  750 
40.440 
147,  149 


Tl,  790 
1,  20a,  752 


Value  of 
produola. 


$209,  548, 46« 


15,400 
12,700 

2,  318,  655 
34,  850 

1,  161, 112 

21,337 

51,900 

178,  302 

34,650 

12,  809,  297  ] 

1,  398,  380  I 
830,  ,510 
134,  175  I 
820,  611 
743,907  ! 

637,  546 

6,089,052 

10,  846,  464 

1,851,037 

910.137 

4,030  ; 

2,104,997 

6,000 

85,  780  '• 

2;  100 

494,681 

2,  870,  279 

1,000 

62,  712,  947 

3,500 

12,  043,  020 

57,  900 

15,  332,  253 

1,  138,  144 

26,000 

123,  300 
70,  770 
31,  894 
89,  013 

272,  716 

500 
153,  960 

2,  847,  660 


35,000 
35,50» 

3,  992, 209 
76,350 

2,  210, 159 

53,60« 
97,900 
376,  005 
76,350 

19,  356,84« 

2,  304, 816 
1,  508,  398 

275,349 
1,606,668 
1,  079,  55» 

1,  130, 381 
9,  579,  066 
17,  902,  662 
3, 029, 478 
1,  662,  85* 

13,  3C» 

3,  822,  471 

13,000 

181,  858 

4,10« 

731,389 

4,  737,  525 

3,60« 

81, 133,  611 

7,50» 

20,  003,  398 
115,  404 

23,  821,  881 

1,  980,  33» 

4U,  209 

277,  27» 
153,831 
01,544 
161,659 
.584,  077 

709 

312,  784 

4,  883,  797 
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Table  III.— GENERAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 

36.— CLOTHING,  WOMEN'S. 


States  and  Territories. 


No.  of 

establish 

ments. 


The  Uoited  States 

Arkansas 

California 

Colorado 

Connecticut 

District  of  Colnmbia 

Illinois 

Indiana 

Xowa 

Xentncky 

Ijonisiana 

Maine 

Maryland 

Massachnsetts 

Michigan 

MinnesotA 

Missonri 

Nebraska 

New  Hampshire 

New  Jersey 

New  Tork 

Ohio 

Pennsylvania 

Khode^Island 

Tennessee 

Wisconsin 


Capit.'fcl. 


$8,  207,  273 


2  I 
27 
34 

4  : 


15 
1 

1 

5 

277 


5,000 

425,  270 

18,  300 

2,  500 

4,000 

353,  .500 

37,  000 

2,000 

45,  000 

83,000 

4,  500 

136,  250 

389, 100 

14,  800 

31,  200 

172, 111 

12,000 

1,000 

22,  200 

5, 141,  290 

249,  902 
94i,  950 
21,400 
30,  000 
64,000 


I 


AVEBAGK  KUMBEU  OF  HANDS 
EMPLOTED. 


Males 

above  16 

years. 


22 
233 


76 


11 
1,619 

52 

351 

0 

18 

34 


Temales 

above  15 

years. 


22,  253 


10 

633 

130 

15 

50 

1,488 

87 

12 

220 

273 

19 

482 

1,978 

60 

80 

514 

12 

4 

41 

11,892 

1,153 

2,878 

69 


Children 

and 
youths. 


I 


Total 

amount  paid 

in  wages 

during  the 

year. 


$6,  601,  005 


2,000 

221,  267 

60,  200 

6,960 
14,  000 

334,885 

20,500 

2,250 

53,300 

43,875 

I 

3,300 

84,998  , 

470, 19.-1  : 

13,780  t 

24,  100  I 

141, 174  ; 
3,  800  i 
250  1 
13,325 
4, 196,  913 

275,  875  i 
618,603  ! 

18,555  I 
7,000  i 

29,900  I; 


Value  of 
materials. 


$19,  559,  227 


5,000 

660,  232 

92,150 

42,240  1 

12,  000  j 

1,  017,  720  1 

05,000  i 

8,000  I 

275,  600  . 

113,353  j 

6,  000  I 
265,  192  I 
1,  165,  652 
14,300 
93,350  ! 

316,143 
30,000  ; 
1,200  i 
47,800 
12,577,958 

756,  902  I 

1,776,610 

94,825 

24,000 

109,000 


Value  of 
products 


:,  004,  794 


10,  000 

1, 152,  609 

17(),  500 

54,968 

30,000 

1,585,990 

100,  0«0 

12,500 

388,900 

189,278 

15,5e« 

469,  718 

2,  020,  0:i8 

80,  1 00 

147,  900 

580,899 

40,000 

1,800 

79,  SOU 

20,  314.  307 

1,  280,  654 
2,977,810 

137,880 
40,000 

147,  lOO 


COAL-TAR. 
(See  Table  IV  (B)  for  Georgia,  New  Jersey,  and  Pennsylvania.) 


37.— COFFEE  AND  SPICES,  ROASTED  AND  GROUND. 


The  TTnited  States 

300 

$6,  366,  392 

2,125 

438 

153 

$1, 370,  099 

$18,  201, 302 

$22,924,894 

California 

28 
1 
9 
1 
8 

1 
K 

9 

8 

2 

4 

3 

7 

13 

21 

5 

6 

7 

.    1 

1 

7 
58 
27 

2 
32 

5 
2 
2 
2 
6 

1 
1 
10 

504,  896 
30,000 

145,  000 
3,000 
17,600 

17,000 
530,  900 
174,  500 

38,000 
2,  ♦SO 

59,500 
1,300 

33,  600 
124,  750 
368,200 

72,450 
113,  500 
240,  000 
6,000 
1,000 
1 
116,000  1 
2,  006,  725 
416,  000  ■ 

17,000 
885,000 

42,000  1 

19,  000 

2,600 

5,000 

49,500 

1,500 

5,000 

258,  621 

230 

3 

45 

6 

5 

12 

10 

113,032 

4,600 

29,  800 

500 

6,358 

5,200 
159,  996 
26,608 
1,5,  428 

3, 125  - 

22,892 
1,524 
16,611 
24,  503 
85,039 

19,650 

13,  725 

44,090 

1,600 

100 

19,  079 
380,259 
136,292  [ 

1,000 
118,383 

10,  676 

2,  625 

1,240 

1,400 

14,460 

1, 123, 153 

17,500 

302,  000 

5,000 

84,680 

21,000 

2,  477,  021 

439.  460 

95,  ora 

8,169 

217,500 

9,510 

169,625 

221,  108 

1,438,971 

159,  000 

128,  450 

416,  500 

20,000 

700 

240,  060 

6,  073,  482 

1, 118,  327 

24,  000 

2,  240,  980 

121,  536 
132,  460 
6,000 
40,  000 
144,  000 

3,200 

7,835 

695,  042 

1,  424,  878 

(^onTioctir.Tit 

i 

383  500 

District  of  Columbia 

14 

8 

209 

62 

27 

6 

25 

3 

21 

46 

119 

33 
16 
95 

2 

33 
544 
208 
1 
171 

19 
6 
3 
5 

39 

100,  020 
43  000 

Georgia 

3 
44 
11 

5 

6 
51 
3 

1 

3,  008,  879 
529  10« 

Indiana 

Kansas .....^. 

13  899 

Kentucky      

8 

1 

296  953 

11,876 

"Va-ine 

9 
23 
38 

6 

I 
1 

216  50» 

299  874 

1 

1 
9 
4 

1 

1,  680,  229 

213,000 

leo,  600 

598.  009 

Nebraska ..        

30,000 

1,009 

7^ 
121 

310,888 

22 
11 

7,  65-',  672 

Ohio 

1,617,114 

31,000 

5 

2,  652,  830 

166  194 

142,476 

9,0.59 

46  500 

i 

1 

244,  800 

5,  009 

3 
127 

5 

19 

1,456 
90,550 

11.  523 

15 

935,  649 

38._COFFINS,  BURIAL  CASES,  AND  UNDERTAKERS'  GOODS. 


Tho  United  Statea 

Alabama 

Arkansas 

California 

Connecticnt 

Delaware 


$5,  735,  392 

3,762 

481 

172 

$1,  895,  805 

1 

j       $3,  776,  222 

$8,  157,  760 

8,500 
800 

4 

!              6^ 
1            150 
!             15 

1,268 

700 

45, 153 

82, 199 

6,850 

j 

1                7,900 

1                1, 550 

65,  225 
162,  627 

13,  050 

19    "^0 

101   150 

189,  560 

390,  339 

29,  500 

243,017 
22,600 

42 

3 

39 


30 
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Table  III.— GBNEEAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 
38.— COFFINS,  BURIAL  CASES,  AND  UNDERTAKERS'  GOODS— Continued. 


No.  of 
establish- 
ments. 

Capital. 

AVERAGE 

NUMBKR  OF  HANDS 
EMPLOYED. 

Total 

amount  paid 

in  wages 

during  the 

year. 

Value  of 
materials. 

Value  of 
products. 

States  and  Territories. 

• 

Males 

abOTO  16 

years. 

Females 

above  16 

years. 

Children 

and 
youths. 

14 
4 
39 
41 
16 

1? 

7 

34 

63 

36 
13 
2 

19 

1 

3 

10 

34 

115 

0 
37 

6 
105 
12 

1 
27 

3 
12 
23 

2 
7 
6 

$61,  425 

24,  500 

306,  675 

656, 100 

45,  900 

17,  300 
119,  900 

2,  900 
72,  600 
101,  975 

309,  300 

100,  600 

3,100 

3,200 

48,  600 

2,600 

8,  600  ; 
21,460 

151,  770  ; 
1,360,085  . 

7,  500 
1,043,050 

18,  425  ! 
681,425  ; 

48,  000 

1,200 

40,  485 
7,  000 

41,  200 
18,  960 

4,000 

9,  800 
69,  300  ' 

32 
46 
179 
340 
36 

6 

77 

0 

59 

81 

219 

120 

3 

5 

31 

1 

3 

14 

74 

679 

7 
738 

3 
547 
48 

2 
36 

3 
30 
24 

3 
10 
49 

$19, 631 
14, 101 
99,  477 

167,844 
13,564 

3,082 
30,  745 

2,911 
26,  460 
34,  119 

138,  981 

50,  698 

1,480 

3,400 

14,  793 

300 

3,  885 

6,016 

47,583  1 

399,  309 

t 

1,764 

376,843 

1,200 

229,036 

24,  208 

350 

10,640 

2,000 

9,800 

7,249 

500 

2,176 

15,491 

$41,440 

26, 128 

251,  295 

222,  975 

22,  500 

4,000 
46,600 

4,122 
39,  952 
79,  553 

269,  402 
72,  279 
3,000 
10,  300 

127, 140 

2,000 

2,245 

11,500 

67,  015 

953,199 

3,970 
667,  880 

7,450 

425,  267 

66,  423 

1,500 
31,600 

2,500 
43,  750 
13,485 

1,800 
3,650 
9,950 

$92, 640 

! 

50,153 

niiDois 

13 
30 

1 

8 

15 



470,985 

585,406 

60,050 

10,  300 

Kentucky 

3 

134,775 

13,  866 

101, 553 

Maryland 

MassachnBetts 

1 

4 
5 

200, 173 

33 
1 

494,435 
184,  308 

7,600 

15,  950 

Missouri 

4    

186,  017 
3,000 

17,  713 

1                    1 

1                   7 
166                 10 

25, 080 

160,  470 

New  York 

1,  942,  577 

1 
107 

9,600 

Ohio                                             -             

141 

1,489,026 

.'W                   5 
4                   1 

12,  950 

903,  074 

113, 293 

2,500 

75,900 

6,000 

Vermont 

1 

71,920 
35,750 

4,000 

8,700 

1    1                  4 

36,437 

COKE. 
(See  Report  by  Special  Agent  J.  D.  Weeks,  post,} 

COLLARS  AND  CUFFS,  PAPER. 
(See  Table  IV  (B)  for  Massachusetts,  New  York,  Pennsylvania,  and  Rhode  Island.) 

COMBS. 
(See  Table  IV  (B)  for  Connecticut,  Massachusetts,  Michigan,  New  Jersey,  New  York,  Ohio,  and  Pennsylvania.) 

39.— CONFECTIONERY. 


The  United  States 

Alabama 

Arizona 

A^kanaa^ 

California  . .  -■ 

Colorado 

Connecticut 

Dakota 

Delaware 

District  of  Colombia  — 
Florida 

Georgia 

Illinois 

Indiana 

Iowa    

KansJis 

Kent  iicky 

Lonisiana 

Maino 

Maryland 

Maswachusotts 

Michigan 

MinncHota 

MiHsisRlppi 

MirtHoiin 

Montana 

N(;l)raska 

New  Hampshire  

Now  .Jersey 

Now  York     

North  Carolina 

40 


14 
44 
29 
18 
12 

26 
21 
24 
64 
76 

21 
14 

6 
46 

2 

4 

.  8 

57 

392 

5 


$8,  486,  874 


12,  200 

300 

1,900 

241,400 

7,900 

75, 150 

600 

49,  000 

86,  576 

2,600 

130,  700 

482,  250 

132,  400 

96.  850 

26,  450 

188,  926 
132,  800 
83,  300 
390,  666 
490, 175 

308,  475 
66,  850 

3,900 
310,  260 

1,200 

2,400 

22,  300 

195,550 

;,  270,  058 

18,  7.60 


27 

1 

4 

130 

23 

81 

1 

16 

80 
2 

82 
373 
105 
49 
40 

110 
86 
71 
263 
443 

187 
46 
22 

234 
2 

4 

27 

223 

,666 

34 


2,827 


1 

1 

38 

18 

1 

4 

32 

15 

2 

24 

2 

24 
173 
29 
19 


19 
11 
38 
93 
345 

94 

0 

1 

190 


10 
44 

829 
7 


2 
2 

4 

139 

20 

10 

4 


176 


$3,  242,  852 


10,  045 

750 

1,600 

83,  723 

17,  250 

45,  737 
100  1 

5,600 

40,  131 

1,944 

28,  831 
242,  908 
52,  302 
27,  334 
20,  613 

46,  414 
3S,  754 
23,  311 

119,  728 
288,  868 


io3, 

361 

24, 

730 

8, 

2411 

174, 

.^74 

O.'iO 

1, 

200 

16 

(I7(t 

112 

2.">2 

835 

2114 

4 

602 

$17, 125,  775 


57,  650 

1,600 

6,300 

472,  876 

20,  700 

174,  345 

1,500 

18,  000 

122,  263 
1,800  i 

203. 165 

1,689,850  ] 

286,  935 

137,441 

58,300 


$25,  637, 033 


024 

750 

120,400 

U 

360 

835 

r-4a 

1 

700 

4 

300 

57 

854 

692 

942 

4,304 

823 

17,008  1 

98, 600 

3,650 

11,  800 

721,  797 

49,  550 

308,  203 
2,000 
36,  000 

221, 902 
5,700 

336,  325 
1,  208,  792 
432,  080 
325,  850 
138, 750 


181,  999  j 

318,  540 

274,  571 

393, 040 

92,  686 

166,  225 

815,692 

1,164,7.55 

1,529,340  1 

2,  281,  850 

802,  273 

170,  350 

34,  600 

1,  247,  235 

3,600 

8,800 

98,  500 

883,  325 

6,  686,  389 

29,  345 
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Table  III.— GENERAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 

,  39.— CONFECTIONERY— Continued. 


States  and  Territories. 


Ohio 

Oregon    

Pennsylvania.. 
Kliode  Island  . , 
Sonth  Carolina 

Tennessee 

Texas 

trtah 

Vermont 

Virginia 

"Wasbi^i^on  - . , 
"West  Virginia 
Wisconsin 


No.  of 
establish- 
ments. 


64 
4 

283 

12 

6 

10 
16 
4 
4 

25 


Capital. 


$377,  875 

26,  700 

1,  718,  690 

30, 100 

3,000 

89,500 
85,  300 
17,  000 
40,  000 
91,  372 

1,750 
12,  050 
149,  254 


AVERAGE  NUMBEll  OF  HAJs'DS 
EMPLOTEU. 


Malea 

above  16 

years. 


339 

13 

1,036 

33 

7 

87 

55 

9 

18 

100 

2 

19 

117 


Females 

above  15 

years. 


118 

1 

681 

12 


Children 

and 
youths. 


40 

1 

204 

4 


21 


Total 

amount  paid 

in  wages 

during  the 

year. 


$156,  449 

10,  050 

512, 141 

20,  209 

2,830 

35,  450 

31,  830 

6,476 

8,650 

35,  233 

600 

6,202 

45,  798 


Value  of 
materials. 


$882,  802 

33,  500 

2,  358,  774 

60,  288 

15,  260 

266,  500 
141,  485 
32,888 
61,700 
144,  246 

8,700 

52,  500 

386, 102 


Value  of 
products. 


$1,  248,  288 

60,  700 

3,  564,  934 

114,  450 

23,  240 

361,225 

241,  360 

51,  180 

95,  000 

221,  330 

13,  80O 

68,464 

488,  446  ■ 


40.— COOPERAGE. 


The  United  States 

3,898 

$12, 178,  726 

24,435 

42 

1,496 

$8,  992,  603 

$18,  441,  064 

$33,  714, 770 

Alabama 

5 

5 

49 

13 

2 

? 

372 
265 
112 

16 
113 
124 
118 

72 

86 
265 

72 

2 

182 

5 

32 

27 

740 

55 

412 
12 

249 
3 
12 

52 
14 
3 

73 

75 

4 
49 
198 

1,780 

8,800 

485,  375 

24,100 

19,  000 

6,700 

11,960 

865,  720 

970,  560 

184,  539 

35,  550 
410,815 
129,  395 

189,  913 
250,  090 

386,  734 
658,  569 
301,650 
150 
609.260 

23,  000 
142,  050 

190,  300 
2,  752,  727 

22,  620 

1,  371, 100 

42, 100 

1,  385,  335 

20,  732 
7,325 

36,  360 
25,  660 

675 
112,  925 

77,  761 

11,  600 

66,  876 

429, 100 

10 
27 
316 

50 
8 

28 

29 

2,297 

2,447 

515 

137 
947 
423 
435 
4.54 

696 
1,280 

680 

3 

1,227 

41 
248 
338 
4,479 
177 

2,768 
62 

1,845 
27 
26 

172 

53 

3 

177 

463 

77 

278 

1,292 

3,350 

13,  450 

213,  656 

18,  773 

2,500 

11,  300 

9,880 

877,  471 

843,  942 

207,  573 

30,  527 
394,  796 
161,  830 
105,  014 
164,  122 

231,  089 
409, 186 
322,  569 
1,250 
610,  654 

26,  500 
83,  694 
123,788 
1,  676,  719 
32,  736 

969,  610 
17,  352 

671,  464 
14,884 
6,489 

44,284 
41,  525 
541 
36,  905 
73,  430 

32,  386 
100,  767 
518,  008 

1,875 

7,600 

354, 170 

29,  951 

6,500 

10,  770 

43, 100 

1,  737,  539 

1,  943,  638 

312,  066 

77,415 
573, 496 
155,486 
193,  234 
384,  800 

430, 137 

827,  671 

529,  299 

760 

1,  017,  617 

4«,387 

92,  698 

40.5,  421 

3,  913,  631 

32,450 

1,  852,  907 
32,  200 

2, 120,  784 

27,  150 

5,400 

55,240 
94,650 
480 
47, 109 
146,  021 

13,450 
152,  806 
757,  266 

8.547 

29,  000 

20 

721,  034 

ConnectiCTit 

60,  850 

12,  000 

District  of  Columbia 

25,  770 

Georgia .        

60,  172 

UlinoiB 

1 

48 

140 

4 

3,  233,  305 

3,.M2,  662 

660,  213 

138,  560 

Kentncky 

13 
1 

1,  243,  930 

419,  074 

385,  304 

7 

11 
66 
41 

667,  424 

784,  329 

1,  684,  469 

1,  007,  643 

2,600 

97 

1,  904,  822 

78,  600 

226,  281 

is 

360 

697,  374 

New  York                                              -     -        

35 

6,  765,  719 

85,  655 

2 

341 

1 

174 

2 

3,  486,  032 

92,  712 

2 

i 

3,  256,  562 

Rbode  Island                                              .           

60,560 

15,  726 

163,  276 

1 

172,  800 

1,566 

1 

8 
16 

3 

52 
88 

134,  996 

279,  964 

66,  000 

306,  147 

1,  663,  208 

41.— COPPERSMITHING. 

(See  also  Tinware,  copperware,  .and  sheet-iron  ware.) 


The  United  States 

Delaware 

Geor^a 

Illinois 

Indiana 

Kentucky 

Maryland 

Massachusetts 

Missouri 

New  .Jersey 

New  York 

North  Carolina 

Ohio 

Oregon  

Pennsylvania 

South  Carolina 

Virginia 

Wisconsin 


$915, 102 


8,000 
500 
3,100 
5,000 
16,  650 

20,  200 

109,200 

4,500 

30,  000 

471,  202 

12,  650 
34,  000 

4,000 
148,  960 

3,000 

1,400 
42,  850 


852 


21 

145 

11 

27 
412 

18 

50 

1 

96. 


$520,  302 


2,000 
200 
4,460 
2,500 
7,200 

11,900 

87,  950 

6,800 

20,  000 

279,  392 

6,000 

25,054 

100 

51,  654 

1,000 

1,300 
12,  792 


$1,  227,  947 


9,000 
900 

4,820 
16,  000 
61,  700 

15,  600 
122,  800 

14,  000 
100,  000 
645, 268 

9,200 

67,  740 

600 

148,  849 

3,000 

1,200 
27,  370 


$2,  087,  773 


14,  800 
1,600 
14,  200 
20,  000 
74,  600 

32,  250 
262,100 

27,  500 

175,  000 

1,021,372 

22,  400 

102,  530 

900 

265,  423 

5,000 

5,200 
52,  892 

41 
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42.— CORDAGK  AND  TWINE. 


States  and  Territories. 


Total 

amonDt  paid 

in  wagea 

daring  the 

year. 


The  United  States. 


California 

Connocticut 

District  of  Columbia. 

Ulinoie 

Indiana 


Iowa 

Kansas 

Kentncky 
Loaisiana. . 
Maine 


Maryland 

Massachusetts  -  - . 

Michigan 

Miasoari 

New  Hampshire  . 


New^  Jersey. .. 

New  York 

Ohio ' 

Pennsylvania. 
Rhode  Island . 


Utah 

Vermont 

West  Virginia . 
"Wisconsin 


5 

381,400 

.37 

3,  032, 100 

10 

35,  100 

23 

1,  289,  250 

2 ; 

25,000 

300 

1,600 

6O0 

24,800 


Value  of 

"Value  of 

materials. 

1 

products. 

$9,  330,  281 

$12,  492, 171 

402, 115 

545,238 

23,488 

32,680 

'                2, 000 

5,100 

1               19, 850 

28,500 

600 
26,  604 

1,600 

42,314 

5,000 

9,000 

213,  120 

354,750 

12,  000 

24,000 

70,  030 

129,500 

22,442 

82,455 

2, 195,  311 

2,995,395 

800 

4,000 

42,250 

80,164 

7,320 

13,196 

630,943 

756,521 

4, 110, 112 

5,207,135 

j              38,950 

76,410 

1,487,026 

2,  039, 721 

48,000 

70,000 

300 

1,000 

3,000 

7,000 

400 

1,000 

18,600 

1 

36,600 

CORDIALS  AND  SIRUPS. 
(See  Table  XV  (B)  for  California,  Louisiana,  Massachusetts,  and  Missouri.} 

43.— CORK  CUTTING. 


The  United  States 

Connecticut 

Illinois 

Kentucky 

Louisiana 

Maryland 

Massacbusettfl 

Miasouri 

New  Jersey 

New  York 

Pennsylvania 


46 


$872,384 


1  i 

3 

1 ; 

1 
1 

10,  000 
45,800 
12,000 
30,000 
12,000 

5 
1 
2 
20 
11 

38,434 

18,000 

50,  200 

176.  400 

479,  550 

382  i 


270 


2  I 
24 
10 
14 

5 


140 


17  1 

7  I 

...J 

5 


44.— COESETS 


The  United  States 

Arkansas 

California .'. . 

Connecticut  

Illinois 

Iowa 

Mfrine 

Mjiryland 

Massachusetts 

Michigan 

Minnesota 

Missouri 

Nebraska    

New  Hampshire 

N>BW  Jersey 

New  York 

Ohio 

Pennsylvania 

Ehmle  Island 

Tennessee 

Wisconsin 


$1,  611, 


150 

4.300 

906.900 

15,  075 

2,000 

3,500 
18,  000 
158,400 
88.050 

5.000 


44 
2 
43 
07 
141 

3. 

1 

64 
14B 

1             776 

7,487 

j           .  --T^----- 

; 

3 

9 

$232,846 


1,200 
22,103 
3,500 
4,000 
;i,  500 

23.  249 
5,200 
15,  900 
60.  430 
97,764 


10,000 
125,  038 
18,  000 
20,000 
15,000 

68.407 
10,000 
50,400 
186,  109 
473,  260 


$1,566,56* 


14,000 
217,220 
24,000 
30,000 
30,000 

124,434 

18,000 

77,40« 

323,001 

708,500 


$1,745,969  \l       $3,686,821 


394 
10 


2 
114 
36 


3 

720 

1 

300 

1 

1,000 

9 

104,100 

27 

211, 100 

4 

12,900 

10 

62,  800 

8,000 

'J 

3,  600  ; 

1 

5,  000  . 

4 

53 
118 

3 

20 


3,844 

136 

104 

3 

12 

28 

6 

1,241 

161 

322 

10 

14 

3 

3 

8 

340 

74 

1,  236 

ne 

45 

1 

171 

2 

39 

10 

3 

3 

60 

13 

350 

3,000 

827, 400 

38,334 

1,000 

3.800 

6,640 

338,562 

80,  610 

4,425 

1,450 
700 

2,000 
115,  098 
228,551 

7,395 
44,  018 
13.500 

3,330 
25,000 


850  : 
3.  550  ; 
1.  949, 159 
100,900  ! 
2,000 

I 

8,250 

14,  000 

657.  100 

204,  700  I 

7,000 

2,410 

2,000 

2.000 

213,  880 

443,  661 

10.  800 
129.  061 
15,200 
4,600 
15,000 


$6, 494, 705 


1,600 

12,200 

3,  322,  359 

177,384 

4,000 

15,000 

28,  000 

1,  018.  025 

391,  300 

14.750 

6,460 

4,000 

5,000 

371,633 

791,039 

35,000 
206,505 
39,850 
11.000 
50,009 


4S 


COTTON  COMPRESSING. 
(Sec  Table  IV  (B)  for  Georgia,  Louisiana,  Missis8ip)ii,  South  Carolina,  Tennessee,  and  Texas.) 

COTTON  r!OnT)S. 
(S.«  Mlxi<l  textiles ;  also  Report  by  Spieiiil  Agent  E.  Atkinson,  past) 

COTTON  TIIOS.. 
(See  Table  IV  (I!|  for  GeorRla,  Massachusetts.  Kliodo  Island,  South  Carolina,  and  Tennessee.) 
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Table  III.^GENBBAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTEY,  ETC.:  1880. 


CRUCIBLES. 

(See  Table  rv  (B)  for  Massaobuaetta,  New  Jersey,  and  Pennsylvania.) 

45.— CUTLERY  AND  EDGE  TOOLS. 
(See  aliM)  Hardware ;  Tools.) 


States  and  Territories. 


The  XTnited  States 

California 

Colorado 

Connecticnt 

Illinois 

Indiana 

Iowa 

Kentucky 

Lonisiana 

Maine 

Maryland 

Massacbusetts 

Michigan 

Minnesota 

Missouri 

New  Hampshire i. 

New  Jersey 

New  York 

North  Carolina 

Ohio 

Oregon 

Pennsylvania 

Khode  Island 

Texas 

Vermont 

Wisconsin 


No.  of 

establish' 

ments. 


CapitaL 


$9,  8.59,  885 


104,  500 
200 

1,  610, 000 
133,  700 

3,850 

30,000 
54,600 
400 
68,  200 
22,  650 

2,  028,  722 

39,000 

2,000 

5,000 

255,600 

345,  311 

1,  590,  742 

1,000 

916,  900 

300 

2,  585,  610 

25,550 
1,500 
19,  950 
14,  700 


AVERAGE  NUMBER  OF  HANDS 
KMPLOTBD. 


Males 

above  16 

years. 


54 

1 

2,362 

143 

11 

21 
73 
1 
63 
23 


50 

3 

21 

257 

591 
1,443 

9 
538 

1 

2,024 

45 

5 

20 

13 


Females 

above  15 

years. 


Children 

and 
youths. 


681 


126 

27 


Total 

amount  paid 

in  wa^es 

during  the 

year. 


A,  447,  349 


179 
3 


90 
100 


23  I 

j 

106  1 


39,623 

750 

,  232,  013 

71,581 

2,456 

8,175 

31,  979 

180 

23,188 

9,200 

808,788 

23,  002 

1,800 

10, 196 

100,492 

306,  275 

614,  403 

2,000 

246,487 

300 

882,  612 
15,889 
2,560 
7,250 
6,150 


Value  of 
materials. 


$4,  682,  222 


37, 150 

500 

907, 147 

52,170 

4,850 

9,647 

28,600 

125 

33,  213 

11,156 

872,  878 

26,  710 

400 

8,850 

108,  364 

261,  038 

799,  137 

5,000 

321,  759 

185 

1, 148, 138 
16,  660 
2,500 
11,835 
14,  210 


Value  of 
products. 


46.— DENTISTRY.  MECHANICAL. 


The  United  States. 


Alabama 

Arkansas 

California 

Connecticut 

IMstrict  of  Columbia  . 


Georgia. 
Illinois . . 
Indiana . 

Iowa 

Kansas  - 


Kentucky 

Lonisiana 

Maine 

Maryland 

Massachusetts . 


$773,  670 


Michigan 

Minnesota 

Missouri 

Nebraska 

New  Hampshire  . 

New  Jersey 

New  York 

Ohio 

Oregon 

Pennsylvania  ^ . . 


Rhode  Island  . . . 
South  Carolina . 

Tennessee^ 

Texas". 

Utah.-. 


Vermont... 
Virginia  . . . 
"Wisconsin . 


2 

2 

39 
17 

6 

2 
82 
39 
24 

1 

10 

3 

5 
14 
46 

30  ! 
18  , 
15 

2  1 
10 

34i 

15«  1 

66 

3 

53  ; 

25  1 

'  i 

2 

2 


15  ' 
3 
14  ; 


2,500 

650 

19,  980 

21,400 

4,976 

1,800 

65,290 

24,980 

17,  000 

600 

32,500 

9,200 

3,900 

12,260 

43,325 

41,300 
16,  950 

9,660 
650 

8,900 

71,800 

169,  450 

66,860 

3,200 

.58,200  ) 

27,825 
2,800 
2,500 
700 
8,100 

10,  700  ! 

1,600 
12,225 


$269,  044 


3 

'3'; 


200 

400 

9,470 

8,248 

2,632 


29,163 

10,  952 

11,  647 
501 

6,075 
5,350 
180 
6,323 
18,438 

8,986 
.3,982 
5,034 


33 
97 
35 


30 
17 


18,658 
47,044 
26,556 


1 
15 


16,  345 
13,268 


240 

300 

2,260 

3,600 

180 

9,900 


47.— DENTISTS'  MATERIALS. 


$11,  661,  370 


The  Wnlted  States 

Delaware 

Illinois 

Missouri 

New  Jersey 

New  York 

Ohio 

Pennsylvania 

"West  Virginia 


0,800 


20,  000 

11,000 

200 

3,800 

85,800 

2,000 

715,  000 

3,000 


405  I 


1^ 


$237, 729 


2 
117 

1 

255 

3 


6,000 
11,300 


600 
63,304 

750 

166,175 

600 


$247,  824 


10,  000 

12,  000 

300 

950. 

60,874 

3,500 

159,  000 

1,200 


119,339 

2,000 

2,  704,  708 

185,  000 

11,  121 

28,000 
75,350 
1,350 
71,687 
30,596 

2, 133,  654 

68,212 

5,160 

26,650 

270,444 

723,640 

1,680,860 

10,  OuO 

790,000 

900 

2,  614,  239 
46,300 

12,  000 
24,300 
26,700 


$455,037 

$1,860,647 

700 

600 

14,535 

14,  525 

5,600 

4,200 
2,400 
69,725 
49,  075 
19,200 

1,800 
41,  970 
16,787 
7,630 
1,071 

6,500 

217,539 

70,198 

37,930 

2,720 

14,  700 
8,250 
1,920 
4,313 

31,  052 

49,600 
20,150 
6,210 
32,788 
125,  514 

20,  010 

9,  .360 

8,450 

600 

4,530 

65,467 
46,830 
39,  870 
1,600 
19,600 

46,234 
78,309 
40,  159 
1,000 
32,230 

155,  217 
335,  220 
179,  29i> 
4,800 
114,  919 

12,942 

3,785 

1,000 

800 

2,850 

67,050 
9,800 
4,000 
3,500 

18,  950 

6,625 

1,400 

19,  400 

21,230 
6,000 
54,630 

$860,758 


18,000 

46,000 

1,000 

2, 400 

220,  858 

5,000 

564,000 

3,500 


43 
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48.— DRAIN  AND  SEWER  PIPE. 
(See  also  Brick  and  tilej  Terracotta  ware.) 


No.  of 
establish- 
ments. 

Capital. 

AVEHAGE  NUMBER  OF  HANDS 
EMI'LOTED. 

Total 

amount  paid 

in  wages 

during  the 

year. 

Value  of 
materials. 

"Value  of 
products. 

States  and  Territories. 

Males 
above  16 

years. 

Females 

above  15 

years. 

Children 

and 
youths. 

The  United  States 

51 

$489, 163 

270 

5 

$114,  542 

$176, 143 

$480  ''61 

California 

2 
3 
8 
2 
2 

5 
2 
2 
2 
12 

5 
1 
1 
2 
1 

1 

15,  800 
47,  063 
12,  000 
26,  000 

16,  000 

59,  300 
15,000 

60,  300 
4,500 

105,  200 

89,  500 

20,  000 

6,000 

8,500 

6,000 

10,  000 

0 
22 

9 
20 

8 

20 
7 
9 

ot 

67 
16 
3 
6 
4 

14 

2,800 
8,500 
4,500 
8,500 
4,600 

8,225 
3,000 
3,350 
1,158 
25,403 

22,  230 

10,  000 

1,400 

3,600 

1,500 

5,776 

2,800 
13;  000 
4,000 

11,  700 
3,800 

17,  050 
4,300 

Ifi,  120 
3,794 

57,  908 

13,  700 

12,  000 
1,600 
4,200 
3,000 

7,171 

13,  200 
26,  500 
19,  000 
32,  500' 
10,  450 

Indiana   

2 

Maine 

38,  500. 
10  700 

Minnesota 

25,  500 

7,500 

124,  866. 

93,000. 
30,  000. 

8,000 
13, 000 

6,000 

21,54S 

New  Hampshire 

NewXork 

3 

Ohio 

Khode  Island 

Texas 

Wisconsin 

49.— DRUGS  AND  CHEMICALS. 
(See  also  Baking  and  yeast  powders ;  Patent  medicines  and  compounds.) 


The  United  States 

California 

Colorado 

Connecticut 

District  of  Columbia 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Loaisivia 

Maine 

Maryland  

Massachusetts 

Michigan 

Minnesota 

Missouri 

Nebraska 

Nevada 

New  Hampshire 

Now  Jersey 

New  York 

Ohio 

Oregon 

Pennsylvania 

Rhode  Island 

Texas  

trtah  

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 


592 


41 
112 
46 


$28,  598,  458 


399,  625 
10,800  . 

227,400  , 
54,000  ' 
10,000  I 


513,  800 

230 

84,  700 

48 

11,  700 

10 

30,  000 

8 

46,  500 

23 

10,  700 

13 

84,400 

30 

655,  300 

194 

1, 120,  330 

384 

210,  150 

192 

28,  550 
7i;l',  4.50 

30,  600 
1J4.000 

17,  200 

3,  830,  750 

6,  779,  899 

839,  500 

30,  800 

11,  080,  S12 

472,  500 

2,  000 

1,200 

135,  000 

281,  000 

800 
87, 100 
02,  972 


8,144 


12 
236 
12 
22 
13 

1,215 

1,652 

366 

5 

2,302 

239 

7 


44 
344 


1,138 


47  I. 
24 
21  > 


27 

392 

6 


263 


5  ' 
16 


$4, 157,  163 


91,639 
5,900 
53,  340 
10,  190 
37,  000 

132,700 

26,  976 

3,200 

1,200 

9,770. 

4,190 
10,  150 
80,  394 
185.  274 
'66,  609 

4,6.0 

130.  475 

0,300 

22,  230 

2,178 

598,  743 

993,  550 

119,  219 

2,800 

1,  300,  238 

142,  099 

5,662 

200 

10,  800 

63,  535 


21,  745 
14,  361 


$24,  380,  566 


296,  601 

15,  500 
219,  440 

31,  836 
50,  000 

734,  828 
63,  692 
14,850 

16,  000 
27,  250 

8,850 

37.  950 

531,483 

1,  035,  694 

115,  761 


19,  750 
680,  545 

16,  000 

33, 175 

26,  293 

.1 

3':,«,  204 

t) 

!I7«,  755 

018,145 

S,  000 

tl 

243,  297 

584,  436 

6,000 

1,000 

9,800 

280,  740 

600 

60,  210 

76,  879 

$38, 173, 65» 


623,  041 
38,  500. 

344, 164 
63,  025 

125,  000- 

1, 170,  216 
129,  273; 

27,  350 
22, 500' 
61,500 

22, 750. 

64,000- 

881, 12» 

1,  676,  630 

447,  611' 

40,  800 
1,  220,  211 
162,  200. 
207, 160 
37,  991 

4,  993,  965. 
9,  091,  2.59 
1,  082, 420 
18,000 
13,  092,  863 

847,  378- 

13,  82T 

l,80a 

28,  805 
438,  OSO- 

1,500 
180, 19» 
118,  568 


50.— DYEING  AND  CLEANING. 


The  TTnit«d  Statei 

California 

Colorado 

Cnnnecticnt 

District  of  Columbia. . . 
Georgia 

Illinois 

lodiana 

Iowa 

Kansas 

Kentucky 

LoiiiHiana 

Maine 

Maryland 

Mas.sacliuflett8 

Michigan 

44 


21 


$851, 110 

893 

32,  923 

29 

1,450 

2 

29,  100 

30 

11,000 

7 

7,860 

9 

82,  000 

81 

3,  500 

19 

1,600 

2 

400 

1 

11,  550 

4 

(1,  025 

13 

2  301) 

3 

33,  8«3 

I              47 

13!l,  (IIIU 

'             197 

10,2011 

i              10 

$511,886 


$,581,880 

$1,613,943: 

17,  719 

59,666. 

1,  025 

3,200 

11,  160 

43,  626. 

1,800 

10,350 

2,824 

11,500 

47,  768 

149,  006 

11,700 

37,  600 

1,150 

3,500 

300 

],00ft 

1,750 

9,970 

3,  890 

22,  8,50 

1,100 

0,000 

31,160 

80,  Ifi? 

IS,  069 

309,  .529 

3,  700 

22,  100' 
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50.— DYEING  AND  CLEANING— Coutinuod. 


States  and  Territories. 


"Minnesota 

Missouri 

Nebraska 

New  Hampshire 
New  Jersey 

New  Yorl£ 

Ohio 

Pennsylvania . , . 
Rhode  Island  . , . 
Vermont  

Virginia 

"Wisconsin 


No.  of 
establish- 
ments. 


Capital. 


$12, 150 

16,450 

200 

3,000 

118,  350 

131,  025 

59,  860 

66,  350 

16,  000 

700 

6,350 
9,800 


AVEEAGK  NUMBER  OF  HANDS 
EMPLOYED. 


Malos 

above  16 

years. 


4 

17 

1 

1 

131 

128 

36 

71 

18 

1 

13 

18 


ll 


"Females 

above  15 

years. 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

durinji  the 

year. 


$2,  5.50 

6,050 

350 

150 

65,  700 

74,448 

25,  022 

26,  674 
9,708 

100 

5,100 
6,785 


Value  of 

Value  «f 

materials. 

products. 

$2,  350 

$10, 450 

2,  650 

23,  900 

200 

1,000 

200 

1,200 

83,  275 

178,  200 

210,010 

385,  171 

13,6.58 

71,  507 

31,440 

89,  570 

6,738 

25,  806 

250 

900 

10,600 
3.400 


24,600 
22,  580 


DYEING  AND  FINISHING  TEXTILES. 

(See  Table  VII.) 

51.— DYESTUFFS  AND  EXTRACTS. 


The  United  States « 

41 

$2,363,700  i 

976 

10  !                6 

$512,  097 

$3,  918,  741 

$5,  253,  038 

4 

2 
2 
2 
5 

6 

10 

6 

4 

307,000  ' 
17,  000 
115,000  '1 

3,500 
293,  000 

!i 

119,000 
933,200  , 
432,000 
144,000  1 

232 

"lij 

18 

4 

178 

75 
303 
107 

40 

144,  900 

4,000 

6,386 

900 

95,  834 

26,  383 

164,  315 

50, 185 

19, 195 

1,  294, 140 

7,100 

23,  600 

6, 100 

557,  221 

200,  814 

1,  399, 176 

269,  090 

162,  500 

1,  560,  900 

Delaware 

15  400 

Maine 

99  900 

Marylanrl 

9  000 

"Watssificlmsettfl 

812  040 

New  Jersey ,». 

New  York        ...  .             

io           '  6 

249,  352 
1  831  762 

452,  979 
221,  705 

ELECTRIC  LIGHTS. 

(See  Table  lY  (B)  for  California,  New  Jersey,  and  Ohio.) 
52.— ELECTRICAL  APPARATUS  ^ND  SUPPLIES. 

(See  also  Telegraph  and  telephone  apparatus.) 


36 

$873,  300 

335 

35 

8 

$224.  758 

$360,  579 

$1,  074,  388 

3 
2 
3 
2 
1 

1 
10 
1 
1 
3 

6 
3 

82, 100 

230,  000 

271,200 

1,400 

1,500 

200 

165,  500 

3,000 

2,  000 

17,  500 

83,  900 
15,  000 

22 
28 
127 

20,  600 
18,  500 
100,  603 

17,  162 

40,  000 

143,  587 

800 

1,600 

225 
50,  506 

500 
1,000 
17, 150 

80,  900 
7,149 

52, 149 

25 

543  000 

3,  200 

2 

1 

90 

1 

5 

11 

32 
16 

760 

40 

51,  008 

150 

1,875 

8,450 

15,310 

7,472 

4  300 

700 

1 

1 

131,  289 

1  400 

New  York                                                                                        -     -  •    . 

1 
8 

38,  900 

6 
1 

174,  183 

20,  770 

53.— ELECTROPLATING. 


221 

$865,  898 

1,257 

89 

95 

$620,  848 

$663,  688 

$1,  975,  700 

11 
6 
2 

11 
3 

1 
3 
5 
33 
5 

1 
9 

2 
78 

12 

24 

10 

1 

1 

1 

21,  750 

183,  200 

650 

32,  300 

1,400 

2,000 
2,100 
17,  525 
141,  350 
2,750 

200 
17,900 

3,  aoo 

3,000 
228,  800 

38,610 

102,  463 

65,  600 

100 

1,000 

500 

11 
167 

1 
42 

3 

4 
8 

29 
135 

16 

1 

30 

3 

7 

611 

107 
120 
58 

3 
16 

1 

10 

1 

6 

6,542 

100,  400 

578 

22,  645 

1,218 

1,600 
2,550 
10,  166 
61,  166 
5,263 

60 

13,  225 

1,550 

2,800 

264, 169 

37,  037 
52,  427 
36,  162 

13, 773 

116,  900 

330 

13,  020 

1,150 

700 

6,490 

7,350 

86,  590 

5,295 

100 

9,920 

2,400 

3,500 

185,  927 

26,  805 

43, 176 

136,  372 

276 

3,000 

450 

35,  935 

320,  100 

2,  028 

Blinoia                                                             

2 

71,  000 

4,550 

4.400 

10,982 

3 

36,  600 

6 

1 

263,  600 

14,300 

800 

1 

2 

46,  200 

5,700 

11,  000 

52 

2 
5 

1 

52 

5 
11 
2 

696,  933 

102,  090 

145  094 

208,  164 

875 

2 

000 
700 



2  160 

45 
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Table  III.— GENBEAL  STATISTICS  FOE  BACH  SPBOIFIBD  INDUSTET,  ETC.:  1880. 

."H.— EMEEY  WHEEliB. 


No.  of 
establish- 
ments. 

CapitaL 

AVIEAOB  NUMBBK  OF  HAKD6 
BMPLOTED. 

Total 

amount  paid 

in  -wages 

during  the 

year. 

Value  of 
'   materials. 

Value  of 
products. 

States  and  Territories. 

Males 

above  16 

years. 

Females 

above  15 

years. 

ChUdren 

and 
youths. 

The  United  States     .  . 

11 

$397,  900 

Ill 

1 

$58,253 

$109, 952 

$322,023 

10,  000 

600 

113,  000 

20,  000 

0,400 

10,  000 

230,  000 

8,000 

4 

1 

32 

30 

3 

3 
36 
3 

1,200 

350 

15, 719 

15, 000 

1,600 

1,920 

21,928 

636 

3,600 

150 

36,644 

35,  000 

1,324 

15,  000 

16,  973 
1,361 

10,000 

1,000 

106,398 

70,000 

6,639 

JfewTork   

1 

40,000 

Pennsylvania .  -  . 

80,485 

7,500 

ENAMELED  GOODS. 
(See  Table  IV  (B)  for  Massachusetts  and  Ohio.) 

ENAMELING. 
(See  Table  rV  (B)  for  Massachusetts,  New  York,  and  Ehode  Island.) 

ENGRAVERS'  MATERLA.LS. 
(See  Table  IV  (B)  for  Massachusetts,  New  York,  and  Pennsylvania-) 

55.— ENGRAVING  AND  DIE-SINKING. 


The  United  Statei 

California 

QonnecticQt 

District  of  Ck)lumbia. . . 

minoia 

Iowa 

Maine 

Maryland .-*. 

Massachusetts 

Michigan 

Minnesota 

Missouri 

New  Jersey 

New  York 

Ohio 

Pennsylvania 

Ehode  Island 

TVisconsin 


246 


2 

7 

25 

2, 
] 

8 
15 
103 
16 
16 

24 
1 


$416,  840 


4,320 
7,300 
3,900 
18, 100 
2,500 

750 

1,925 

66,  650 

1,900 

4,000 

9,976 
80,076 
162, 180 
12,150 
41,  715 

17,900 
1,500 


6 

17 

5 

22 
2 

2 

6 

143 

1 
2 

16 
70 
263 
27 
53 

52 
12 


62 


92 


$419,  646 


3,288 
7,200 
1,965 
17,  397 
1,200 

1,150 

3,300 

87,930 

780 

1,1-00 

7,585 

49,984 

151,  808 

17,  774 

29,224 

34,941 
3,000 


$262,  828 


2,430 
4,350 
3,900 
13,  650 
1,000 

300 

1,  450 

71,  402 

700 
1,500 

11,  250 
17,  422 
99,  13t) 
7,494 
18,921 

6,423 
1,500 


$1, 180, 165 


20,340 
18, 300 
ft,  375 
49,750 
4,000 

2,700 
14,059 
235,731 
3,601) 
5,600 

31,800 
101, 928 
476, 386 
41,721 
77,746 

76, 764 
7,365 


56.— ENGRAVING, 

STEEL. 

The  United  States 

55 

$2,  387,  050 

1,118 

661 

137 

$1,  951,  745 

$648,  994 

$2,*99a,61S 

1 
2 
1 
5 
10 

1 

26 

3 

6 

2,500 

1,  217,  000 

800 

7,600 

72, 100 

500,  000 

535,  700 

1,300 

50,060 

1 

452 

2 

I) 

100 

460 

3 

42 

1 
456 

807 

696,  698 

760 

6,950 

25,050 

30,  000 

1, 158,  960 

1,600 

30,  930 

534 

135,  811 

300 

3,  040' 

02,  500 

35,  000 
385,  614 
,  1,100 

25, 196 

1,967 
879,166 

1,200 

18,700 

120,900 

70,000 

1,  808,  850 

5,600 

92,233 

4 

Maine 

3 

2 

2 
3 

50 
60 

Missouri . . ' 

New  York 

189 

Ohio 

10 

18 

57.— ENGRAVING,  WOOD. 


The  United  States 

8 

3 

1 

16 

1 
1 
2 
4 
14 

1 
3 

76 
6 

20 

6 

1 

2 

$183,  733 

995 
45,700 

100 
35,826 

825 

100 

1,000 

5,300 

1,250 

22,2.35 

200 

12,  20O 

33,228 

3,300 

17,  725 

1,750 

500 

1,500 

468 

2« 

21 

•isms,  590 

$68,  606 

$734,728 

2 
31 

1 
86 

3 

1 
2 
8 
4 
67 

425 
23,219 

1,600 
51,785 

1,860 

160 

1,960 

5,000 

1,800 

41,650 

3,340 
4,611 

300 
12,  970 

400 

150 
600 

3,100 
905 

4,725 

200 
1,370 

17,  834 
1,625 

12,965 

2,660 
200 
750 

10 

17, 100 

3,000 

8 

8 

Indiana 

116, 775 

Maine 

Maryland  

' 

6,900 

Massachuaette 

2 

Minnesota 

89,  950 
1,800 

22 
104 

15 
72; 

2 
3 
5 

2 
0 
1 
2 

li,  350 

132,  817 

7,150 

46,088 

2,146 
2,000 
2,600 

4 

21,070 

Ohio .„,. 

283,747 

Pennsylvania  

3 

l^'^S 

95,559 

U,  130 

"Wisconsin 

4,000 

5,800 

46 
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Table  III.— GENEEAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 


ENVELOPES. 
(See  Table  IV  (B)  for  Connecticnt,  Illinois,  Massachusett-s,  New  York,  and  Ohio.) 

58.— EXPLOSIVES  AND  FIREWOEKS. 


States  and  Territories. 


The  United  States 

Callfomia 

Connecticnt 

Illinois 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missouri 

New  Jersey 

ITew  York 

Ohio 

Oregon  

Pennsylvania 


No.  of 
establish- 
ments. 


Capital. 


$579, 750 


80,  000 
62,  000 
45,  000 
1,500 
17,  500 

4,000 

500 

900 

65,  000 

117,  500 

160,360 

600 

25,000 


AVEEAGE   N0MBEK  OF  HANDS 
EiirLOYED. 


Males. 

above  16 

years. 


18 


39 
103 

71 
1 
16 


Females 

above  16 

years. 


Children 

and 
youths. 


Total 

amount  paid 

in  wagefl 

during  the 

year. 


i-na,  069 


12,  280 

34,  938 

7,000 

300 

11,468 


1,400  [ 


200  : 
34,000  ' 
51,  599 

42,100 

100 

20,686 


Value  of 
materials. 


$840,  877 


45,  000 

138,100 

11,500 

1,500 

26,  313 

4,275 

2,000 

2,000 

37,  400 

101,  048 

463,  341 

500 

7,900 


Value  of 
products. 


59.— FANCY  ARTICLES. 


The  United  States 

California 

Connecticut 

Illinois 

Kansas 

Maine 

Maryland  

Massachusetts 

Michigan 

New  Hampshire 

New  Jersey 

New  York 

Ohio 

Pennsylvania 

Ehode  Island 

Vermont 


$1,  359,  450 


5,600 

27,  600 
1,500 
6,000 
9,100 

10,000 

100,  850 

500 

5,000 

191,  600 

695, 100 

28,  600 
154,  700 

21,500 
12,  000 


1,676 


5 
26 

3 
10 
10 

13 

302 

2 

7 

343 

^36 

40 

129 

26 

26 


16 

ios' 


44 

374 
49 
39 


172 


109 
14 
2 


$1,  038,  673 


2,890 
17,  309 
2,000 
6,568 
6,150 

6,000 

128, 393 

3,120 

4,000 

294,  619 

436,  041 
39, 410 
76,  305 
11,  367 
4,600 


$1,  065,  335 


3,480 
34,530 

5,000 
10,  100 

2,960 

1,250 

140,  844 

6,600 

3,400 

172,  633 

452,  384 
61,248 

130,012 

35,084 

6,000 


FELT  GOODS. 

(See  Eeport  by  Special  Agent  G.  "W".  Bond,  poet.) 

60.— FERTILIZERS. 


The  United  Sta  tea                                   

364 

$17,  913,  660 

8,377 

35 
2 

179 
270 

87 

64 
220 
168 

22 
8 

10 
64 

119 
1,000 

570 

35 
18 
64 
13 

782 

900 
100 
214 
373 
2,679 

3 

25 

76 

146 

$2,  648,  422 

$15,  695,  078 

$23,  650,  795 

California                                                                                        

3 

1 
17 
17 

3 

3 

6 

10 

2 

1 

2 
13 
48 
21 

1 

1 
2 

2 
31 

75 

1 

14 

45 

28 

2 
1 
1 
17 
3 

2 

146,  000 

500 

363,  000 

763,  000 

96,  000 

240,  000 

467,  000 

167,  000 

21,  600 

15,000 

2,500 

99,  000 

184,  625 

4,  271,  870 

1,  738, 150 

50,  000 

50,  000 

108,  000 

7,000 

1,  046,  600 

3,  328,  400 
360,  000 
693,  900 
831,  515 

3,  493,  300 

6,500 

25,  000 

1,000 

415,  400 

13,  000 

40,600 

j 

21,  588 
900 
78,  222 
91,  658 
29,600 

22,877 

110,  760 

64,099 

7,650 

500 

3,950 

25,  796 

30,410 

354, 192 

225,  813 

10,694 
8,424 

36,  720 

2,  820 

338,045 

287,  859 
40,  000 
67,630 
137,  955 
576,  580 

1,060 

10,  000 

500 

40,  970 

;i.  760 

11.600 

66,600 

600 

306,225 

442,  316 

166,250 

203,  000 

600,  957 

724,  625 

6,306 

2,000 

2,400 

89,  258 

198,  600 

3,  813,  768 

1,  384,  875 

10,136 

89,600 

210,  000 

2,600 

1,  853,  700 

2,242.611 
150,  000 
326, 120 
981,  987 

1,  297,  204 

7,160 

80,  000 

800 

424,  000 

11,800 

1               11,000 

106, 160 

1 

2,600 

1 

446,460 

667,250 

1 

207,260 

3 

246,  600 

TlHnoift                                                                                                             

729,  400 

980,  725 

21,312 

6,000 

»,  200 

14 

193,  734 

283i«5( 

-y 

13 

5,  770,  198 

2, 164,  68( 

27.  081 

100,  000 

2 
1 

21 

5 

25 

1 

3 

70 

380,  00( 

7,  00( 

40 
5 

2,  423,  805 

New  York                                                 

3, 150,  312 

'N'ort.li  Cnrolinft 

300,  000 

631,  64( 

1,  433, 245 

10 

2,  691,  053 

11,  00« 

100,006 

1,65C 

■m:i 
35 

3 

624,  301 

■West  Virginia 

••' 

17,  80C 

29,00C 

47 
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61.— FILES. 

(See  also  Saws.) 


No.  of 
establish- 
ments. 

Capital. 

AVEKAGE  NUMBEK  OF  HANDS 
EMPLOYED. 

Total 

amount  paid 

in  wages 

during  the 

year. 

Value  of 
materials. 

Value  of 
products. 

States  and  Territories. 

Males 

above  16 

years. 

Females 

above  15 

years. 

Children 

and 
youths. 

The  Uuited  States 

170 

$1,  666,  550 

2,191 

49 

268 

$957,  412 

$787, 569 

$2,486,53(! 

_ 

California 

2 
10 
2 
7 
6 

2 
1 
7 
5 
22 

7 
1 
6 
4 
9 

37 
11 
26 
9 
1 

1 
3 

6,000 

23, 150 

700 

33,  800 

3,850 

900 

6,000 

11,400 

32, 150 

98,  050 

20,  750 
1,000 

38,  900 
9,000 

72,  600 

234,  400 

33,  850 

488,  600 

540,  600 

3,800 

350 
6,800 

5 
41 

1 
66 
17 

5 

7 

37 

28 

161 

60 

5 

35 

20 

202 

397 

87 

508 

484 

8 

1 
16 

4,200 

20, 805 

624 

28,  635 

7,125 

2,400 

3,150 

13,  750 

16,  746 

61,876 

23,  278 

3,600 

17, 142 

9,660 

102,  360 

163,  563 

40,  630 

223,  593 

206,  220 

3,900 

200 
5,175 

1,550 

11,  695 

850 

17,  800 

2,250 

600 

1,800 

9,125 

9,890 

30, 195 

29,  440 

500 

7,870 

5,695 

83,  262 

103,  377 

26,  675 

210,  545 

226,  525 

800 

90 
1,135 

9,100 

6 

49, 675 

2,150 

8 
1 

68,  600 

14,  350 

4,950 

6,000 

Mn,inpi 

1 
16 
10 

14 

28,275 

33,330 

5 

162,  305 

68,  900 

4,500 

34,  300 

1 

52 

34 

18 

80 

25 

2 

%\  350 

8 
6 

214,  551 

New  York                  .... 

412,654 

Ohio 

94,700 

19 
11 

580,  413 

659, 178 

"Vermont ..         

5,800 

700 

9,816 

FIRE-AEMS. 
(See  Table  IV  (B)  for  Connecticut,  Illinois,  Massachusetts,  New  York,  Pennsylvania,  and  Rhode  Island;  also  Keport  by  Special  Agent  C.  H.  Fitch,  post.) 

FIRE  EXTINGUISHERS,  CHEMICAL. 
(See  Table  IV  (B)  for  Illinois  and  Maryland.) 

FLAGS  AND  BANNERS. 
(See  Table  IV  (B)  for  California,  Louisiana,  Maryland,  New  York,  and  Ohio.) 

(52.— FLAVORING  EXTRACTS. 


The  United  States 

California 

Colorado 

Connecticut 

Illinois 

Indiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missouri 

New  York 

Ohio 

Pennsylvania 

Texas 

Wisconsin 


$404,  615 


20,  600 
2,000 
8,500 

71,200 
600 

2,400 

8,200 

101,  765 

25,  000 

6,000 

2,000 

122,  350 

10,  800 

22,  800 

500 

100 


238 


63.— FLAX,  DRESSED. 


The  United  States 

Illinois 

Indiana 

Kansas 

Kentucky 

New  Jersey 

New  York 

Ohio 

Pennsylvania 

Wisconsin 


79 


$620,  455 


111,755 

168,  500 

1,800 

163,  000 

500 

58,  750 
86,  350 
24,000 
15,  800 


786 


189 
216 

2 
130 

2 

90 

106 

10 

41 


48 


FLOURING-  AND  GRIST-MILL  PRODUCTS. 
(See  Table  VII,) 


32 


70 


?129,  343 


8,664 
180 

1,  7,TO 

36,  730 

300 

1,300 
5,274 
33, 116 
7,000 
2,500 

1,600 

17,  905 

3,980 

8,624 

200 

420 


$796,  049 


I 


38,  100 

500 

4,500 

334,  500 

860 

6,500 

16,  360 

231,  991 

30,  000 

14,  000 

3,000 
77,  048 

9,300 

28,  080 

800 

570 


$268,  420 


61, 124 

87,  050 

1,300 

61,  700 

400 

12,  753 

21,  750 

8,379 

13,964 


$818,  243 


60, 130 
242, 110 

750 
419,  000 

950 

46,  050 
35,  907 
10,  446 
12,  900 


$1, 195, 687 


69,300 
1,300 

12,  000 

461,  600 

1,200 

10, 800 
31, 100 
359,  400 
50,  000 
20,000 

7,000 
120,  237 
17,800 
41,000 

1,300 

1,700 


$1,310,231 


138, 593 
420, 100 

3,000 
536, 700 

2,100 

67, 150 
76,834 
34,  0.)4 
31, 700 
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Table  III.— GENERAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 

64.— FOOD  PREPARATIONS. 

Seo  also  Baiting  and  yeast  powders;  Bread  and  other  bakery  products;  Cheese  and  butter  (factory);  Chocolate;  Cofl'eeandspices.roastedand  ground;  Confectionery; 
Flavoring  extracts ;  Flouring-  and  grist-mill  products ;  rniits  and  vegetables,  canned  and  preserved  ;  Glucose ;  Lard,  refined  ;  Oleomargarine ;  Pickles,  preserves, 
an.ds.auce8;  Eice  cleaning  and  polishing ;  Slaughtering  and  meat-packing;  Sugar  and  molasses,  beet;  Sugar  and  molasses,  refined.) 


States  and  Territories. 


Ko.  of 

1  establiyb- 

ments. 


The  TJnitod  States 

California 

Connecticut 

Illinois 

Louisian.T, 

Maine - 

Maryland 

Massachusetts 

Michigan 

Missouri 

New  Jersey 

New  York 

Ohio 

Pennsylvania 

Virginia 

West  Virginia , 

"Wisconsin 


109 


Capital. 


1,  293,  905 


6 
4 
1 

3! 
13 

1 

3 

31  1 

17 

10 

1 

1 


.54,  275 
28,  000 
90,  400 
16,  000 


AVERAGE 

NUMBER  OF  HANDS 

EMPLOYED 

Total         ! 

- 



amount  paid 

Value  of 

V.ilue  of 

Males 

Females 

Children 

during  the 

materials. 

products. 

above  16 

above  15 

and 

ve;ir. 

years. 

years. 
312 

youths. 
158 

4 

.$318,253  || 

863 

$1,  604,  660 

$2,  493,  224 

36 

1 

22,098 

8t,  232 

169,  875 

11 

9 
12 

10,  000 
10,160 

67,  000 

58,  700 

135,  000 

30 

8 

120,  900 

12 

1 

3 

5,  3i8 

19,  600 

47,  880 

150 

100 

50 

8,000  1 

61,  000 

75,  000 

4,650 

115,180 

3,  000 

17,100 

2,500 

4.52,  2.-)0 
7.'.,  051) 

37ri,  5iJ0 
15,  000 
4,000 

40,000 


12 
107 

8 
13 

0 

209 
143 
100 


43 

39 

83 

3 


2,415 
27,  8C8 
],800 
4,800 
1,  594 

117,  616 

27,  439 

61,127 

5,  300 

1,560 

4,550 


11 


16,  000 
205,339 
2,000 
11,375 
11,  200 

629,513 

133,  331 

226,722 

36,000 

7,088 

35,  500 


6.5.— FOUNDERY  AND  MACHINE-SHOP  PRODUCTS. 
(See  also  Iron  work,  architectural  and  ornamental ;  Steam  fittings  and  he.ating  apparatus.) 


26,000 

288,  496 

5,500 

30,  840 

15,  500 

809,  722 

190,  508 

371,  003 

52,  000 

10,  000 

55,  000 


The  United  States . 


Alabama 

Arkansas  — 
California-  -  - . 

Color.ado 

Connecticut. 


Dakota 

Delaware 

District  of  Columbia  . 

Florida 

Georgia 


Idaho  .- . 
Illinois. 
Indiana . 
Iowa  — 
Kansas 


Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts  . 


Michigan  . . . 
Minnesota  . . 
Mississippi  - 

Missouri 

Montana 


Nebraska 

Nevada 

New  Hampshire  - 

New  rlersey 

New  York 


North  Carolina. 

Ohio 

Oregon  

Pennsylvania  .. 
Ehode  Island  ... 


South  Carolina . 

Tennessee 

Texas 

Utah  

Vermont 


Virginia 

"Washington  ... 
West  Virginia  . 
"Wisconsin 


4,  958   $154,  519,  484 


18 
12 

105 
17 

146 

4 

17 

10 

1 

39 

1 

299 
120 
102 
25 

50 
31 
70 
91 
549 

220 

61 

17 

97 

5 

12 

5 

71 

188 
883 

29 

419 

16 

748 
94 

18 
50 
30 

n 

45 

,5fi 

0 

35 

129 


297,  358 
07,  650 

3,  040, 180 
242,  000 

4,  878,  826 

?3;  8C8 
788,  100 

236,  000 
2,500 

916,  510 

4,000 
7,  668,  359 

3,  993,  578 

1,  032,  550 
463,  300 

2,  2S3,  350 
010,  625 

1,  793,  720 

2,  684,  358 
16,  466,  535 

5,558,197 
927,  550 
130,  500 

4,  027,  163 

87,  000 

73,  600 

237,  225 
1,  260,  635 


140,  459 


7,431, 

421 

34,  046 

914 

189 

200 

12,  770 

619 

260 

500 

2a  982 

140 

4,823 

867 

179,850 

.551 

950 

365 

350 

95 

000 

1,137 

075 

767 

400  i 

31 

800 

388 

300 

2,502 

252 

241 
109 

2,346 
332 

4,  6i0 

22 
752 
198 


72 
578 

1,401 

33 

405 

2,542 


675 


4 

7,377 

3,798 

1,076 

663 

1,992 

9)6 

1,  652 

3,116 

16,  367 

3,023 
846 
140 

3,902 
19 

106 

109 

1,416 

7,746 

30, 186 

260 
11,  857 

173 
22,  907 
4.411 

283 

4,217 


65,982,133  ]   $103,345,083  ,  .$214,378,408 


30 

4 


38 

10 

114 


49 
9 


251 

128 


39 
31 

3? 
224 

118 
1 

7 
42 


21 

62 

102 

357 

34 

1,041 

4 

9 

8 

79 

80S 

109 

31   i 

■> 

11 

9 

6 

4 

1  ' 

SO 

1 
61 

6 

101,  869 
43,  725 

1,  .528,  523 
226,  020 

2,  313,  379 

15,  103 
266,  618 

7.5,  102 

3,  300 

343,  072 

1,  500 

3,641,339 

1,  072,  520 

471,574 

3)4,871 

76!,  392 

489,896 

081,865 

1,  609,  997 

8,  131,  740 

1,  558,  560 
422,  940 

59,  46S 

2,  093,  224 

16,  303 


I 


107,  005 

52,400 

2,  403,  229 

56-!,  330 
2,  812,  902 

11,000 

330,  732 

15.5,098 

1,100 

612,483 

6,  oeo 

7,  107,  553 

3,915,164 

747,559 

380,208 

1,690,171  ! 

777,000  I 

1,131,447  i 

2,103,112  I 

11,  230,  199 

2,  469,  754 
860,340 

70,426 

3,  147, 187 

38,  900 


293,  691 
152,500 

4,  797.  232 
1,  037,  622 
6,  330,  599 

32,800 

704,  225 

358, 166 

6,000 

1,299,491 

12,000 

13,  ,515,  791 

6,  833,  648 

1,  694,  349 
889,  294 

3,  013,  079 
1,654,485 

2,  232,  675 
4,451,317 

23,  935,  604 

5,  271,  142 
1,  606,  518 

172,200 

6,  798,  832 

65,  650 


52,  843  l! 

54,  548 

142,  000 

129,309  '. 

109,  922 

320,  955 

,567,825 

1,010,495 

2,  024.  656 

3,432,4.53 

6,138,852 

11,282,748 

14,828,342 

20,  214,  369 

44,714,915 

77  878 

10.5,340 

238,550 

5,  1 1 '5,  593 

8,  407,  972 

18,242,325 

j;;  1.022 

121,911 

352,  300 

in,  ■_;!■:.  821 

17,  6.36,  353 

35,  029,  673 

2,  072. 143  - 

2,  687,  484 

6,281,707 

:i.i,  4-:9 

137,389 

289,  502 

26  ',  27.: 

010,824 

1,191,531 

140,212 

228,  1.51 

.532,  778 

JO,  311 

50,110 

131,070 

243,  426 

326,  770 

783.  828 

396.  997 

663,  167 

1,361,231 

21. eon 

24,  5i:0< 

54,  775 

l.">8,  471 

16.K,  :.21 

466,  862 

1,  168,  2.57 

1,  910.  100 

3,  965,  652 

FOl'NDERV  SUPPLIES. 
(See  Table  IV  (B)  for  California,  Massachnsetts,  Now  Jersey,  New  York,  Ohio.  Penu3ylv;mia,  and  Ehode  Island. i 

FRUIT-JAR  TRIMMINGS. 

(See  Table  IV  (B)  for  Now  Jersey.) 


4mm 


4'.) 
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Table  III.— GENERAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTRY,  ETC. :  1886. 
66.— FEUITS  AND  VEGETABLES,  CANNED  AND  PEESEEVED. 


States  and  Territories. 


The  United  States 

California 

Colorado 

Connecticut 

Delaware 

District  of  Columbia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts  

Michigan 

Missouri 

New  J  ersey 

New  York 

North  Carolina 

Ohio 

Oregon 

Pennsylvania 

Virginia 

"Washington 

West  Virginia 


Ko.  of 
establish- 
ments. 


411 


12 
6 
5 
4 
2 

1 

18 

114 

13 

12 

4 
32 
88 

2 
20 

2 
14 
10 
1 
1 


Capital. 


,  247,  488 


1, 152,  000 

10,  000 

55.  000 

390,  379 

4,000 

161,  200 
58.  450 
66,  000 
45,  700 
1,800 

40,  000 

926,  535 

2,  412,  692 

.316,400 

61, 100 

44,  000 

767,  806 

1,102,421 

650 

302,  880 

19,1.50 

267,  925 

43,  700 

700 

1,000 


AVERAGE  NUMBEB  OF  HANDS 
EMPLOYED'. 


Males 

above  16 

years. 


10,638 


25 
428 

7. 

175 
147 
41 
22 


Females 

above  15 

years. 


4,025 
131 
113 

61 

012 

1,271 

3 

383 

25 

91 

210 


Children 

and 
youths. 


15, 463 


507 

2 

55 

643 


187 
93 
70 

106 


1,448 

8,220 

245 

138 


1,208 

1,510 

1 

631 


171 

2»7 

2 


81 

5 

15 

188 


Total 
amount  paid 

in  wages 

during  the 

year. 


335 

97 

7 

25 


30 

1,093 

2,753 

49 

34 

1 

225 

573 

1 

174 

10 
39 
69 


$2,  679,  960 


291,413 

8,000 

9,590 

99,  621 

1,120 

86,  602 
29,  080 
17,  648 
20,  600 


12,000 

216,  400 

990,  758 

98,  597 

23,377 

15,  614 

212,  678 

346,  060 

275 

102,  935 

3,000 

67,  202 

25,  700 

300 

600 


Value  of 
materials. 


$12,  051,  293 


832, 952 
60,  000 

52,  700 
463,  503 

2,132 

604,  315 
156,  325 

53,  300 
24,  500 

1,400 

70,  000 

823,  005 

4,  506,  332 

542,  600 

70,  668 

79,  902 

965,  037 

1,  619,  484 

500 

651,  662 

8,150 

469,  326 

95,  700 

100 

1,200 


Value  of 
products. 


$17,  699,  576- 


100, OOd 

72, 400 

634, 940 

6,00» 

730,  843. 
248,  660 

92, 600. 

58,  000 
6, 000' 

115,000. 

1, 402, 100. 

6,  245, 297 
762,  988 
129, 31^ 

155,  250' 

1,417,086. 

2,  379, 816. 

1,  700 

885, 106. 

12, 688 

606, 000 

145, 50O 

600 

2, 200. 


FUEL,  AETIFICIAL. 

(See  Table  IV  (B)  for  New  York.) 

67.— FUENISHING  GOODS,  MEN'S. 


The  United  States 

California 

Illinois 

Maine 

Maryland 

Massachusetts 

Minnesota 

New  Hampshire 

New  Jersey 

New  York  

Ohio 

Pennsylvania 

South  Carolina 

Tennessee 

Texas 

"Wisconsin 


$3,  724,  664 


362,  350 

686,  100 

2,000 

4,200 

90, 124 

1.50,  OOO 

50 

7,000 

2,  349,  900 

21,400 

124,  740 

8,000 

5,000 

800 

7,000 


9,565 


121 

144 

3 

48 

74 

1 

4 

780 

13 

61 

2 

12 


189 

1,119 

3 

19 

277 

436 


68 

7,045 

31 

336 
33 


$2,  644, 155 


4 

221 


126,  265 

392,  700 

1,500 

5,600 

73,  826 

138,350 

100 

7,400 

1,790,514 

9,950 

88,  260 
.5,  000 
2,500 

400  i 
1,  890  i 


■  $6,  503, 164 

$11,  506, 85?; 

509,  540 

1,  143,  275 

2,000 

17,  000 

744,  245 

1,  835,  597 

4, 000- 

32, 000. 

306,  599  I 

318,  090 

300 

17,  500 

,  770,  374 

08,  050 

318,736 

4,500 

10,  000 

200 

17,  000 


524, 165 

499,  250. 

900. 

02,  000 

',147,443. 

91, 400 

501,007 

15,  000- 

20, 000- 

1,000 

28,  850. 


68.— FUENITUEE. 

(See  also  Upholstering.) 


The  United  States 

Alabama 

Arkansas 

California 

Colorado 

Connecticut 

Dakota 

Delaware 

District  of  Colombia 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kiinsa.s 

Kentucky 

Louisiana 

M.aine    

Maryland 

Massachusetts 

50 


4,843 


19 

3 

40 

2 

335 

251 

160 

75 

50 

37 

68 

131 

243 


$38,  609,  764 


42,  850 

42,  300 
1.266,800 

71,400 
500,  075 

3,300 

43,  500 
46,  125 

1,675 
66,  805 

800 

3,  ,554, 130 

2,  243,  250 

744,  670 

282,  245 

542,  950 

39,  676 

310,  050 

863,  727 

2,  404,  675  [ 


45, 180 


90 
59 

956 
52 

486 

25 

72 

3 

190 

1 
5,206 

2,628 
723 
377 

087 
70 

367 
1,  0.58 
3,846 


917 


2,626 


410 

221 

19 

16 

38 


43 


$20,  383,  794 

$31,  416,  768 

$68,037,901 

26,460 

36,  050 

84,100. 

20,  800 

31,445 

85,  305. 

505,  089 

1,003,  5.55 

1,  657,  010 

42,  300 

48,  000 

158,  850 

219,385 

310,  604 

680, 168 

250 

800 

3,  700. 

10,  000 

13,  800 

39,800 

39,  385 

39,  005 

113,373 

6.50 

1,215 

3,200. 

4.5,  527 

.54,  304 

186,  514 

80 

300 

1,500 

2,  497,  77S 

.3,  607,  313 

7,  644, 658- 

1,044,367 

1,  997,  177 

3,  909,  601 

314,  752 

620,  453 

1,  293,  501 

1.53,432 

232,  300 

612,  080' 

261,  650 

430,  605 

949,  810 

33,  501 

37,  429 

113,418. 

142,  600 

282,  690 

672,  275- 

431,352 

836,  825 

1,603,143. 

1,781,351 

3,  017,  469 

0,  04!,61tl- 
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Table  III.— GENEEAL  STATISTICS  FOE  EACH  SPECIFIED  IXDUSTEY,  ETC. :  1889. 

CS.^FURNITURE— Continued. 


States  and  Territories. 


I    No.  of 
e8ta.blisb 
ments. 


Michigan 

Minnesota 

Mississippi 

Missonri  ..> 

Montana 

Nebraska 

Nevada 

New  Hampshire 

New  Jersey 

New  Mexico 

New  Tort 

North  Carolina  . 

Ohio   

Oregon  

Pennsylvania . . . 

Khode  Island  . .  - 
South  Carolina.. 

Tennessee 

Texas  

Utah  

Vermont 

Virginia 

Washington 

"West  Virginia . . 
"Wisconsin 


196 
74 
9 

1.57 
11 

30 

2 

36 

77 
1 

849 
39 

412 
33 

718 

27 

7 

85 

41 


56 

lis 

13 

37 

177 


Capital. 


$2,  442,  286 

408,  855 

13,160 

1, 178,  682 

23, 150 

49,  700 

9,500 

333,  235 

340,  360 

3,500 

8,  220,  978 
46,060 

4,  417,  076 
206,  050 

5,  445,  940 

283,  950 
3,625 

511,  250 
76,  480 
55,  350 

290, 150 

225,  700 

51,  500 

82,  300 

816,  424 


AVERAGE  NUMBER  OF  HANDS 
EMPLOYED. 


Males    I  Females 

ahove  10  '  ahove  15 

years.        years. 


3,615 
437 

53 
1,  387 

18 

43 

6 

573 

323 

4 

9,367 

82 

4,929 

105 

4,928 

388 
5 

643 
98 
70 

288 
317 
39 
166 
1,005 


254 
2 

176 
4 
92 


Children 

and 
youths. 


208 
7 


454 

1 

566 

10 

179 

5 
2 
149 
8 
6 

5 
14 


Tot.al 

amount  paid 

ID  wages 

during  the 

year. 


$1, 141,  050 

190,  084 

13,  250 

642,  476 

9,750 

15,  992 

2,400 

203,  064 

149,  834 

3,600 

4,  997,  041 
21,431 

2,  080,  243 
65,  910 

2,  090,  088 

208,  509 
1,  396 

231,  772 
35,  400 
32,  465 

91,617 
102,  664 
19,065 
55,  486 
409,  209 


Value  of 

Value  of 

materials. 

products. 

.$1,  541,  559 

.$3,  514, 176 

247,  585 

587,  800 

14,400 

35,  800 

1,  219, 105 

2,  381),  563 

8,660 

28,  000 

52,  508 

96,  388 

11,  350 

16,  350 

314,  650 

741,  238 

193,  660 

480,798 

7,000 

18,  000 

C,  749,  672 

15,  210,  879 

21,  365 

73,  221 

2,  694,  602 

6,  805,  027 

91,  325 

227,  303 

3,  725,  989 

7,  588,  229 

501,401 

840,  437 

2,805 

0,350 

427,  037 

954, 100 

61,  225 

152,  150 

30,  705 

94,  900 

l55,  452 

333, 522 

157,  77« 

401,282 

27,  625 

88,  780 

60,  9.57 

1.54,  0C8 

500,462 

1,  225,  933 

69.— FUENITUEE,  CHAIRS. 


The  United  States       .                 .  -. 

384 

$6,  276,  364 

7,832 

1,301 

1,442 

$3,311,286 

$4,  443,  438 

$9,  807,  823 

2 
6 
1 
3 
11 

37 
2 

15 
4 
4 

62 
10 
3 
3 

12 

6 
8 

62 
3 

37 

3 
45 
1 
7 
4 

13 
7 
1 

10 

775 
4,400 

680 

6,700 

270,  000 

39.5,  850 
51,  000 

136, 100 
13,  700 

151,  250 

1,  948,  600 
371,  6.50 

1,  325 
485 

332,  063 

200,  500 

28,  573 

991,935 

2,  300 
497,  026 

11,  000 
111,700 

2,500 
10,  900 

1,925 

133, 150 

3,  375 
1,000 

596,  C80 

3 
25 

1 

16 

326 

587 
121 
197 

66 

2,104 

393 

6 

4 

324 

157 

91 

1,195 

4 

782 

14 
273 

1 

415 
7,420 

350 

.5,  6fl0 

140, 180 

232,  005 
25,  820 
89,  236 
10,  100 
48,  000 

1,028,087 

lOli,  731 

2,000 

420 

146,247 

53,  500  1 
34,  300 

472,  974 
1,600 

321,  918 

4,  100  1 
143,  0.37  [ 

400 

7,  375 

6.10 

5,600 

178,  890 

246,  462 

37,  401 

123,  685 

6, 10« 

130,  590 

1,761,779 
143,  092 

2,  650 
475 

179,167 

67, 940 
25,  575 

614,  690 
600 

274,  472 

3.  785 
1 Sfi,  071 

3,  174 

4,  650 
9.88 

68.  700 

1,  5»t 

400 

367,  308 

2,200 

2 

20,  100 

2,000 

8 
3 

86 
30 
12 
13 
31 

244 
51 

31,9  0 

61 

99 

21 

49 

2 

2 

45 
118 

1 

397,  672 

632,716 

76.  300 

257,  820 

21,000 

280,  000 

Ma  eaacliu  setts 

Michif^an 

Miunesota 

3,290,837 

279,  792; 

6,300 

1,900 

Missouri 

1 

16 
15 

368 
2 

219 



118 

7 

12 

546 

i.55" 

449,  812 
159,  300' 

New  Jersey 

74,  450. 
1,404,138 

4,400. 

Ohio 

821,  702- 

11,600 

14 

47 

437,010- 

Rhodri  Ttiland 

9,404 

ie 

2 

159 
7 
2 

933 

1 

4 

3,350  1 
200 

55,  950  ' 
750 
1,000 

381,850  ! 

1 

13,  751)- 

2,690 

Vermont 

17 

160,  3' 0 

5,41.0- 

2,  200 

Wisconsin 

187 

136 

951,210 

70.— FURS,  DRESSED. 


The  XTnited  States 

California 

Colorado 

Connecticut 

Illinois 

Indiana 

Iowa 

Maryland 

Massachusetts 

Michigan 

Minnesota. 

MissoniT 

Montana 

Nebraska ■. 

New  Jersey 

New  York 


192  '      $3,  598,  £ 


1 


4 1 

15  j 

2  ! 

10  I 

I 
o 

1 
1 
4 


102,250 

1,001) 

33,  000 

168,  800 

500 

6,600 
30,  000 
65,  147 

1,  600 
130,80(1 

3.5,  000 
1,500 
1,  .500 

35,  200 
:,  622,  6'JO 


1,453 


1 

37 

1,133 


101 

2 

63 

10.5 


77 


4 

2 

6 

17 

49 

73 

4 

7 

33 

6G 

26 
1 


13 
1,882 


$1,  389,  284 


31,  429 

3,  500 

13,386 

66,  008 

150 

1,400 
8.125 

37,  .516 
4,400 

41,370 

.5, 800 

800 

1,500 

1,8,  7.'- 5 

1,  052,  242 


338 

212 

- 

1.58 

600 

3 

000 

37 

474 

241 

600 

1 

000 

4 

600 

10 

6:;5 

403 

177 

180 

250 

2fl 

530 

2 

500 

1 

000 

47 

315 

3,  715 

7G1  i 

51 
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Table  III.— GENERAL  STATISTICS  FOR  EACH  SPECIFIED  li^DUSTEY,  ETC.:  1880. 

7i)._l.'ri;S,  DRESSED— Continued.  . 


Stateaand  Territoriea, 


No.  of 

establisli- 

nicnts. 


Ohio 

Oregon 

Penusylvania 
Rhode  Island 
Texas 

"Virji^inia 

Wisconsin  . . . 


2 
1 
16 
1 
1 

1 

4 


Capital. 


$52,  000 
5,000 

238,  000 

100 

1,000 

2,000 
65,  500 


I 


AVERAGE 

NUMBER   OF  HAXDS 
EMPLOITED. 

Total 
amount  paid 

Males 

above  16 

years. 

Females 

above  15 

years. 

Children 

and 
youths. 

in  wages 

during  the 

year. 

12 

35 

C 

153 

8 

$21,  000 

2,040 

59 

5 

59,  233 
900 

9 

1,700 

2 

38 

900 

15 

6 

25,  600 

"Value  of 
materials. 


Value  of 
products. 


$87,  000 
3,100 

292,  800 
1,500 
1,800 

$123,  000 

7,000 

496,  700 

3,000 

4,000 

8,500 
91,  300 

15,  000 

lug,  000 

GALVANIZING. 

(?fie  Table  lY  (B)  for  California,  Louiaiana,  Michigan,  Xew  York,  Pennsylvania,  and  Wisconsin.) 

GAS  AND  LAMP  FIXTURES. 
(See  Table  TV  (B)  for  Connecticut,  Illinois,  Maasacbusetts,  Xew  York,  Ohio,  Pennsylvania,  and  Hhode  Island.) 

71.— GAS  MACHINES  AND  METERS. 


Tbe  United  States  . 

Illinois -. 

Mar3'land 

Massachusetts 

Michi  i^an    

New  Jersey 

New  York 

Ohio 

Pennsylvania 


34 

$1,  147,  000 

807 

3 
5 
4 
1 

1 

4.5,  600 
62,  000 
102,  000 
75,  000 
40,  000 

11 

3 
6 

11 

140,  000 
121,000 
471,  500 

119 
76 
361 

12 

34 

$397, 108 

19,  723 

1 
2 

17 

42,  748 
47,  949 
22  000 

1 

5  000 

2 

63  587 

i 

15 

41  998 

7 

154, 103 

GLASS. 
(See  IJeport  by  Special  Agent  J.  D.  W'eeks.  post.) 

72.— GLASS,  CUT,  STAINED,  AND  ORNAMENTED. 


The  United  States 

California  

Connecticut  

Dialiict  of  Columbia 

Illinoi.'^ 

Kentucliy 

Maine 

Maryland   

Massacbnsetts 

Minnesota 

Missouri 

New  Jersey 

New  York 

Ohio 

Pennsylvania 

Khode  Island 

"Vermont 


170 


I 


5 
1 
1 
6 
1 

2 
1 
12 

1 ; 


6 

109 


16 

2 


$945, 180 


77,  450 

5,000 

500 

39,  600 
6,000 


1,281 


139 


1 

500 

2 

COO 

73,  650 

100 

11 

uoo 

45 

000 

96 

130 

5 

650 

65,  600 

11 

000 

36    

5  I  5  10 

2 

76  > i 3 

5  I ' 

7    '  1 

4    1 

100  I  16  3 

1      ' 

IS  ■   i    

44  '    '  5 

842  :  86  133 

14    

115  I  13  !  10 

5  I  18  I    

6  I ; 


22,  100 

1,800 

750 

47,  54.J 
3,047 

3,  l.iO 

■2,  .550 

00,711 

300 

9,450 

27,  090 
451,194 

8,  700 
58,  845 

7,936 

1,600 


73.— GLOVES  AND  MITTENS. 
(See  also  Hosiery  and  knit  goods;  "Woolen  goods. i 


The  "United  States 

California 

Coi'jrado 

District  of  Columbia  - . 

Illinois 

Iowa 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missouri . .'. 

Ke  w  llampshil'e 

New  Jersey 

New  York 

Ohio 

Oregon 

Peuns.\lvania 

"Virginia 

TVashinijton 

"West  Virginia 

"Wisconsin 


12 
J 
1 

12 

* 
1 
3 
4 
7 
3 

4 

r\ 

199 
3 


,  379,  648 


132,800 

500 

1,500 

130,000 

25,100 

500 

20,  500 

5,200 

16,  800 

12,  500 

14,  200 

187,  300 

400 

:,  090,  048 

1,  100 

10,  300  . 

51,  000  ' 

55,400  1 

1,650 

4,000 

24,  850  1 


$1,  6.55 


85  I  185  ' 

I' ^h;  

95  I  ioi  '                 5 

14  85 

!  310  '             200 

15  41   ;  10 
10  ,  6:i                    1 

10  I  19  ' 

11  I  28                    1 

30  i  35                   4 

171  I  300  I                1 

j  8 

,  569  3,  023                121 

1  'l    

4  12    

1 5  'J8                    •> 

41 ;       231    :. 

13  ;  68  I   


77,  250 

2,  000 
030 

71,191 
23,  210 

13,000 
8,  923 

12,200 
7,000 

15,250 

18,030 

92,  574 

800 

1,24.5,013 

1,400 

7,800 
14,  587 
2s,  825 

3,  l.iO 
950 

11,800 


$1,  334,  091 


28,  884 
118,  230 
68,  2.-9 
20,  000 
20,  000  ' 

76,633 

77.  100 

227,  498 


C4,  800 
206,  020 
176,  600 
50,  000 
37,  500 

177,197 
139,  670 
475,804 


$1,  156,  8C6 


66,  900 

1,  .500 

300 

38,  504 
5,000 


$2,  535,  009 


800 
700 
630 
200 
100 


41,  212 
868,  452 

3,525 
52,  283 

7,000 

1,  100 


103,  000 
3,800 
1,300 

113,  612 
10,  000 

8,000 
9,000 
158,340 
1,000 
27,  COO 


1,801,962 
23,  600 
160,  962 
23, 140 

4,000 


$4,  351,  409 


,  379,  605 


134,  225 
1,500 
1,000 

211,  200 
35,  915 

24,  000 
18,800 
33,  850 
9,950 
17,  500 

10,  350 

302,  142 

1,000 

3,  404,  937 

3,500 

12,000  I 

70,  000  1 

20,700  ; 

3,400  j 

3,250  I 

22,650 


265, 100 
4,500 
3,000 

325, 200 
78,  096 

39,  000 
35, 200 
51, 668 
2,),  287 
40, 000 

40,  700 
478,  825 

3,600 

5,  718,  529 

7,000 

26,  800 

95,  000 

70, 100 

9,  800 

7,500 

48,100 


5-.2 
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Table  III.— GENERAL  STATISTICS  FOR  EACH  SPECIFIED  Kn^DUSTRY,  ETC.:  1880. 

GLUCOSE. 

(Bie  Tabic  IT  (E)  for  Illinoie,  Iowa,  and  New  York.) 

74.— GLUE. 


75.— GOLD  AND  SILVER  LEAF  AND  FOIL. 


No.  of 

eatablish- 

mente. 

C.ipital. 

AVEGAfiE  XUMBEIt   OF  HANDS 
EMPLOYED. 

Total 

amount  paid 

in  wages 

during  tbo 

year. 

Value  of 
materials. 

Value  of 
products. 

States  and  Temtories. 

Males 

above  16 

years. 

Females 

above  15 

years. 

Cbildren 

and 
youtbs. 

The  United  States 

82 

$3,  916,  750 

1,480 

186 

129 

$600,  018 

$2,  786,  342 

$4,  324,  072 

5 
3 
4 

1 

1 
1 
19 
1 
6 

1 
4 
9 
8 
13 

1 
3 

25,  000 

465,  000 

47,  500 

2,500 

70,  000 

4,000 

4,  000 

325,  400 

3,000 

36,  850 

3,000 

14,600 

807,  000 

206,  600 

1,  810,  400 

2,000 
30,  000 

27 
199 
30 
3 
40 

G 

75 

8 
9 

13,612 
95,  700 
10,  320 
1,  109 
8,345 

2,000 
800 

99,  112 
600 

14, 120 

1,250 
.5,410 

129,  139 
22,  934 

184,  950 

1,  085 
9,472 

23,  040 

281,000 

61,  250 

2.30 

4,400 

11,000 

.5,  000 

280,  016 

1,  COO 
43,  575 

2,  500 
8,  400 

624,  123 

40,  667 

1,  376,  821 

800 

22,  500 

50,  000 
563,  500 

Illinois 

Indiana 

Kansas - .   

''  400 

5 

Maine 

14  000 

242 
27 

4 

11 
''97 

4 

2 

447, 1 12 
3  000 

Micliiffan 

l\Tiss(inri 

4 

77.  :.oo 

^ew  Hampshire 

New  Jersey 

18  HO 

New  York 

Q 

20 
26 
51 

2 

Ohio - 

■Jl    1 

157,  700 

West  Virginia 

4 
36 

3  000 

AYiscousiu 

8 

41  600 

3*116  ITnited  States 

ConiiectiCLit 

Illinois 

Kentucky 

Maryland 

Massachusetts 

New  Jersey 

New^  York 

Ohio 

Pennsylvania 


38,  000 

22,  000 

600 

6,000 

26,  600 

4,000 
160,  700 

3,800 
237,  000 


254 

9 

157 


110 

7 

157 


30 


$410,  647 


10,  500 
25,  750 
850 
10,  500 
32,  385 

1,  380 
189,  282 

4,700 
135,  300 


,  Oil,  792 


83,  538 

41,  000 

1,000 

26,  000 

105,  700 

11,680 
386,  824 

12,  000 
344, 150 


,  614,  040 


100,445 

85,  000 

2,  '.CO 

40,  200 

152,475 

10,918 
65^358 

21,  100 
525,  344 


76.  —GOLD  AND  SILVER, 

EEDUCED  AND  REFINED 

(NOT  FROM  THE 

ORE). 

The  United  States                                                      

28 

$817, 100 

299 

5 

$178,  696 

.$9, 128,  811 

$9,  548, 188 

1 
2 
1 
1 
1 

4 
10 
2 

6 

2,  000 

40,  000 

5,  000 

8,000 

350,  000 

60,  000 
193,  000 

20,  500 
138,  000 

5 

18 

3 

5 

125 

20 
85 
13 

25 

2,500 
11,  170 
1,  200 
2,520 
67,  747 

9,350 
66,  452 

9,130 
18,  027 

4,500 
96,  810 
20.  000 

2,000 
4,  038,  925 

368,  388 
3,  030,  919 

200.800 
1,  366,  471 

8,  OOO 

120,  470 

30,  OOO 

7,  500 

4, 158,  606 

1 

424,  500 

3, 120,  452 

4 

251,560 

1,421,100 

GRAPHITE. 
(See  Table  IV  (B)  for  Massachusetts,  New  York,  and  Pennsylvania.) 

77.— GREASE  AND  TALLOW. 


166 

$2,  506,  779 

1,075 

3 

13 

$550,  015 

$11,  779,  482 

$13,  730,  013 

3 

7 

1 

3 

14 

6 

14 

1 

2 
1 

7 
14 
1 
7 
3 

8 
23 

8 
27 

1 

2 

1 

107,  000 

21,  SOO 
15,000 
25,  000 

694,  000 

10,  400 

22,  760 
4,000 

18,  000 
20,  000 

101,  750 
456,  500 
600 
44.  250 
15,  50b 

39,200 
564,004 

46,550 
322,075 

13,  000 

10,000 

15,  000 

400 

19 

20 

4 

7 

227 

24 
32 
3 
5 
3 

22 
155 
1 
22 
12 

29 

14,240 

8,510 

3,000 

3,422 

123,964 

6,  SOO 
8.7-0 
1,300 
2,  450 
1,500 

10,254 
80,  355 
300 
10, 150 
4,429 

12,418 
17f ,  898 
18,  666 
56,  223 
5,950 

2,  .570  ■ 

1,800 

100 

364,  400 

123,  720 

98,  000 

47,  918 

1,454,775 

44,950 
65,  322 
13,  000 
109,  482 
35,  000 

213,  849 
557,  030 
4.500 
72.  220 
22,  925 

160,  740 
6,  623,  526 

188.  200 

1,  416,  614 

76, 100 

49,  386 

37,  500 

123 

156  500 

V'4  000 

1 

1 


1,  704,  300 
58  790 

96  155 

19,  000 

137  600 

75  000 

259,  021 

736,  968 

5  000 

2 

117  300 

41  200 

1 
6 
1 
1 

218,  187 

323  :               3 
35    

7,  322,  970 

Ohio                                                                    

■M2.  100 

110 
12 

3 
8 

1,671.265 

8t',  100 

67  105 

5"  000 

1 

852 

53 
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GRINDS  TONES. 
(See  Table  IV  (B)  for  KaB3a3,  Maine,  Massachusetts,  Michigan,  Ohio,  and  Pennsylvania.) 


78.— GUNPOWDER. 
(See  also  High  explosives.) 


No.  of 
establish- 
ments. 

Capital. 

ATEEAGK 

NUMBER  OF   HANDS 
EMPLOIED. 

Total 

amount  paid 

in  wages 

during  the 

j-ear. 

Value  of 
materials. 

Value  of 
products. 

States  and  Territories. 

Males 

above  16 

years. 

Females 

above  15 

years. 

Children 

and 
youths. 

The  United  States 

33 

1 
2 
1 
2 
3 

1 
1 
6 
3 
11 

1 
1 

$4,  983,  560 

988 

20 

3 

$510.  550 

$2, 053, 488 

$3,  348,  941 

1,  000,  000 
635,  000 

1,  000,  000 
160,  000 
315,  000 

75,  000 

55,  000 

299,  060 

550,  000 

858,  900 

100,  000 
35,  000 

70 

102 

248 

54 

42 

18 

30 

122 

113 

157 

12 

14 

37,  200 
55,  119 
115,778 
36,400 
29,240 

10,000 
11,442 
73,  500 
55,000 
73,  871 

6i000 
7,000 

137, 800 
300,815 
127,  .586 
171,  000 
72,  918 

75,  000 

70,216 

327,  319 

280,  000 

420,  834 

25,  000 
45,000 

390,  000 

381,  635 

Delaware   ,  .  . 

2 

243, 365 

Maine 

249,  000 

140,  G21 

Michigan    

90,  000 

Xew  jeisey 

91,560 

NewTark 

10 

5C7,  843 

Ohio .     . 

401,  073 

8 

3 

693,  854 

40,  000 

Wisconsin  --  .. 

60,000 

79.— HAIEWOEK. 


The  United  States 

California ... 

Colorado 

Connecticut 

l)istrict  of  Columbia  .  - . 
miinoia 

'Indiana-. 

-Iowa 

.  Kentucky 

.  Louisiana 

Maine 

.Maryland  

Massachusetts 

Michigan 

-  Minnesota 

Mississippi 

.Missouri 

Montana 

New  Hampshire 

New  Jersey 

New  York 

Ohio 

Oregon 

Pennsylvania 

Bhode  Island 

Virginia 

"Wisconsin 


$613,  040 


l5,7£0 
3,300 
2,500 
6,600 

55,  050 

600 
7,300 
8,400 
6,  200 

700 

12,460 

33,  700 

6,700 

3,000 

600 

17,  700 

1,600 

700 

9,7S0 

228,  300 

51,  465 

2,000 
95,  526 
24,  060 

7,500 

11,  800 


20 
10 

4 

27 

120 


5 
366 


$323,  315 


12,  517 
4,125 
1,850 
3,276 

28,  842 

120 
5,300 
2,431 
S,  592 

350 

5,654 

22,  937 
5,320 

250 
100 

7,625 

75 

300 

1,249 

160,  622 

18,  643 
4,500 

23,  987 
6,700 
8,200 

4,850 


$667, 132 


$1, 467,  723 


17,250  I 
6,600 
2,300 
6,500 

67,  950 

850 

9,350 

10,  265 

7,200 

2,000 

16,  675 

39,  960 

5.300 

1,  5»0 

74 

20,  250 

1,200 

1,000 

2,600 

313,  273 

32, 120 
2,000 
46,  710 
26,  930 
16,  90O 

10,  475 


50,084 
15,  200 
6,000 
14,  800 
143,  415 

3,120 
22,  000 
25.  600 
18,400 

4,600 

34,  798 

87,  SOU 

16, 500 

3,000 

550 

42,  200 

2,000 

1,600 

8,100 

679,  029 

82,  245 
7,0U0 
98, 137 
44,945 
33,  000 

23,000 


HAMMOCKS. 
(See  Table  IV  (B)  for  Louisiana,  Massachusetts,  Missouri,  and  New- Jersey.) 

HAND-KNIT  GOODS. 
(See  Table  IV  (B)  for  Illinois,  Maryland,  Massachusetts,  Now  York,  Ohio,  Pennsylvania,  and  Wisconsin  ) 

80.— HAND-STAMPS. 


The  United  States 

California 

Connecticut 

Illinois    

Massachusetts 

Missouri 

New  York 

Ohio 

Pennsylvania  

Rhode  Island    

Texas 

54 


$103, 150 


13,  000 
1,000 
5,800 

25,290 
2,000 

41, 100 

8,400 

6,000 

600 

350 


1 
1 

1 

3 
1 

1 

2 

2 

$82,  895 


14 

830 

1 

001) 

7 

140 

15 

467 

850 

33 

108 

4 

200 

2 

300 

4,000 

$11T3,  648 


13,  532 

1,000 

11,600 

29,  600 

1,000 

34,  266 

9,800 

2,  200 

250 

500 


$318,  618 


51, 430 
3,000 
26, OoO 

58,  856 
5,000 

127, 032 

27,  000 

13,  500 

5,500 

1,250 
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Table  III.— GENEEAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTEY,  ETC.:  1880. 

81.— HANDLES,  WOODEN. 


Stales  and  Territoriea. 


The  United  States 

California 

Connecticut 

Illinois 

Indiana 

Iowa 

Kentucky 

Maine      

Massachusetts 

Michioan 

Minnesota 

Missomi 

New  Hampshire 

New  Jersey 

New  York 

Ohio 

Pennsylvania 

Tennessee 

Vermont 

"West  Virginia 

Wisconsin 


No.  of 
establish- 
ments. 


Capital. 


, 032,  090 


1,500 
14,  700 

5,350 
34,  300 

1,000 

72,  100 

75,  950 

5,550 

74,  300 

500 

3,800 

21,  950 

10,  775 

139,  235 

427,  550 

108,  455 

3,600 

24,  075 

1,500 

6,000 


AVEBAGE  NUMBER  OF  HANDS 
EMPLOYED. 


Males 

above  16 

years. 


215 
97 

9 
152 

4 

14 

33 


150 
6 
48 
10 
10 


Females 

above  15 

3ears. 


Total       !| 

amount  paid  ! 

in  wages     ! 
Children     during  the    I 

and       I         year, 
youths. 


Value  of 
materials. 


60 


Value  of 
products. 


$436,  604 


585 
0,300 
4,750 
9,795 
1,800 

68,845 

24,626 

1,145 

43,580 

200 

3,850 

9,770 

3,510 

44,  037  I 

156,681  i 

43,  065  ' 

600 

8,  150  ' 

2,  375 

3,  000  ' 


$1,  656,  t 


300 

6,700 

5,535 

18,  880 

500 

139,  148 

67,  200 

1,745 

47,  205 

500 

3,020 

7,970 

2,  690 

74,  048 

243,  600 

54,863 
1,500 

12,  750 
2,000 
6,200 


82.— HARDWARE. 
(See  Cutlery  and  edge  tools ;  Tools ;  also  Eeport  by  Special  Agent  C.  H.  Fitch,  post.) 


The  United  States 

California 

Connecticut 

Illinois 

Indiana 

Iowa 

Kansas 

Kentuck.v  

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Missouri , 

New  Hampshire 

New  Jersey 

Now  York 

Ohio 

Pennsylvania 

Khode  Island 

Texas  

Vermont 

"West  Virginia 

Wisconsin 


$15,  363,  651 


1 
93 

22  ! 
6 


10,000 

7,  852,  622 

291,  370 

54,  795 

3,200 

5,600 

18, 1.50 

2,600 

5,000 

18, 100 

668,  850 
60,  500 

210,  300 
14,  500 

607,  450 

1,  8i2,  226 

1,3.57,109 

1,  9S0,  729 

104,  800 

1,600 

50,  000 
110,  000 
128, 150 


14,481 

814 

1,506 

3 

7,073 

300 

54 

10 

3 

30 

5 

0 

31 

528 

69 

113 

9 

392 

2,062 

1,105 

2,184 

217 

3 

25 

60 

199 

648 

1 

523 
36 

1 

2 

1 

4 

22 
7 
1 
6 

51 

315 

93 

369 

9 

18 

5 
33 

55 
11 
41 

40 
37 

1 

$6,  846,  913 


2,000 

3,  569,  494 

146,  583 

16,  900 

2,500 

1,000 
10, 132 
1,000 
1,650 
13,844 

225,  638 

23,  738 

51,  971 

6,600 


$10,  097,  677 


2,000 

4,410,709 

296,795 

44,  575 

6,800 

650 

10,025 

2,600 

2,300 

14,100 

301,  076 
45,315 
103, 156 

4,400 


83.— HAiJDWAEE,  SADDLERY. 


HAT  AND  CAP  MATERIALS. 
(See  Table  IV  (B)  for  Connecticut,  Massachusetts,  New  Jersey,  New  York,  and  Pennsylvania.) 

84.— HATS  AND  CAPS,  NOT  INCLUDING  WOOL  HATS. 


1,500 
25,  300 
16,000 
43,  850 

6,000 

305,  986 
136.  435 

6,  .590 
101,  800 

1,000 

13,700 

33,  700 

11,  500 

166,  842 

531, 167 

147,  142 
3,760 

32,  486 
7,250 

15,700 


$22,  653,  693 


6,000 

10,  374,  293 

575,  502 

73,  500 

15,  500 

5,  000 
30,  333 

5,000 

6,  250 
37,  504 

737,  400 
102,  889 
192,  462 
13,  500 


217,  090 

540,  793 

965,  986 

1,  038,  028 

407,  894 

893,  032 

101,  059 

1,150 

1,  514,  042 

744,  963 

1,  761,  884 

93,  484 

2,150 

3,  396,  633 

1,  592,  827 

3,  725,  626 

254,  243 

3,  900 

10,  000 
27,  500 
79, 110 

20,  000 
63,000 
112,  760 

60,  000 
190,  000 
270,  445 

Tho  United  States 

64 

$1,  655,  550 

2,167 

321 

327 

$960,  432 

$1,861,436 

3,  651,  021 

California. 

1 
4 
3 
1 
3 

37 
9 
3 
2 
1 

150 

129,  000 

30, 100 

25,  000 

26,  000 

870,200 

351,000 

178,  000 

36,  100 

10,  000 

115 

257,600 

48,200 

30,600 

9,  5C0 

779,958 

381,028 

275,  000  ; 

52,635 

17,  000 

550 

162 
32 
30 
39 

856 
687 
338 

28 
5 

103 
1 

15 
20 
10 

150 
98 
30 

116,  600 
18,  200 
12,  000 
17,  720 

441,  972 

230,  080 

93, 120 

28,  040 

2,700 

570,  000 

87,  000 

Indiana                                                            .     -        

45,  000 

IWaffaai^llllrtPtrtH 

1 

139 

44 

12 

20 

1 

36,  300 

1,  609,  555 

New  York                                                                          

720, 128 

Oliio                                                                        

440,  000 

Pennsylvania                                                         

114,  488 

28,  000 

The  United  States 

California 

Connecticut 

Illinoia 

Indiana 

Iowa 


$5,455,468  11,373 


19 

4.S,925  l! 

25 

40 

33 

842.400 

2,  299 

8.52 

14 

2J,  550 

40 

35 

3,  0.50 

7 

4 

1 

1,500 

2 

2 

$6,  635,  522 

$9,341,352 

$21,  30.1,  107 

33,  81B 

42.  117 

95.  078 

1,423,981 

1,  940,  52U 

4,407.993 

31,  226 

41,;:."'0 

9.^,  900 

3,825 

8,20n 

17,  620 

1,000 

800  , 

2.  200 

55 
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Table  III.-GENERAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 
84.— HATS  AND  CAPS,  NOT  INCLUDING  WOOL  HATS— Continued. 


States  and  Territories. 


Kentucky 

Maine 

Maryland 

Massachusetts. . 
Michitjan 

Minnesota 

Missouri 

New  Hampshire 

New  .Jersey 

New  York 

North  Carolina  . 

Ohio 

PcnnsylTania. . . 
Khode" Island  .. . 
Texas 

"Wisconsin 


No.  of 

establish 

ments. 


Capital. 


4 

8 
37 
10 

1 
10 

4 
79 

168 

1 
16 
70 

1 

2 


$1,  DOO 
21,  500 
29,  100 
199,  300 
303,  350 

500 

60,  900 

6,350 

1,  343,  900 

1,  682, 140 

500 

28,  500 

820,  553 

1,500 

1,850 

36,  000 


AVBKAGE  NU.MBEE  OF   IIAXUS 
EJIPLOYEIl. 


Males     i  Females  |  Children 
ahove.  10  !  above  15  I       and 
years.        years.    |   youths. 


1 

12 

24 

584 

106 

1 
51 

401 
4,094 
2,  408 


1,255 
3 
3 


10 


14 

34 

207 

143 


1,271 
1,917 


141 

561 

7 

2 


202 
201 


Total 

amount  paid 

in  wages 

during  the 

year. 


$750 

9,600 

14,050 

230,  752 

76,419 

350 

44,  365 

8,300 

,  113,  581 

,877,123 

200 

35,  42.'-. 

711, 159 

4,000 

1,100 

8.500 


Value  of 
materials. 


Value  o( 
products. 


$1,  000 

29,  450 

34,  200 

401.  357 

132,  875 

200 
80,  740 
10,700 


I 


2 

103 

082 

3 

333 

778 
200 

53 

376 

1 

082 

079 

8,000 

2 

400 

23 

928 

HIGH  EXPLOSIVES. 

(See  Gunpowder;  also  Table  IV  (B)  for  California,  Massachusetts,  Michigan,  New  Jersey,  and  Penn.-^ylrania.) 

85.— HONES  AND  WHETSTONES. 


The  United  States 

Arkansas  - 

Connecticut 

Indiana 

Maine 

Maryland 

Massachusetts 

New  Hampshire 

New  Turk 

Vermont 


$132,  525 


6,500 
1,000 
35,  000 
2,500 
6,000 

30,  025 
26, 100 
7,900 
17,  500 


136 


32 

961 

1 

7.50 

3ue 

9 

790 

1 

060 

2 

000 

IS 

670 

10 

648 

.  ') 

648 

6 

095 

$92,  461 


2,421 

5,  550 

300 

1,500 

43,  750 

74,  000 

3,320 

6,680 

7,500 

12,  700- 

26,070 

06,  200 

6,  7O0 

32,  50O' 

4,435 

12,  500 

965 

12,  50O 

$3,  90» 

51,  300 

66,  680 

901,  666 

303, 250 

1,800 

182,531 

27,  451) 

0, 152, 447 

6, 464,  058 


110,  OlO 

2,  342,  321 

16,  000 

5,  SOU 

42,  oeo 


1224, 130- 


HOOKS  AND  EYES. 
(See  Table  IV  (B)  for  Connecticut  and  Rhode  Island.) 

HOSIERY  AND  KNIT  GOODS. 
(See  Report  by  Special  Agent  G.  "W.  Bond,  pnst.) 

86.— HOUSEFUENISHING  GOODS. 


The  United  States 

Califoinia 

Connecticut 

Georgia 

Illinois 

Maryland 

Massachusetts 

Michigan 

Minnesota 

New  Jersey 

New  York'. 

Ohio 

Pennsylvania 

Rhode  Island 


$456,  i 


13,  800 
40,  000 

3,000 
31,  000 

3,250 

94,  40O 

47,  500 

108,  000 

1,900 

23,  906 

10,  500 

79,  000 

550 


405 


82 
68 
44 
2 
33 

21 
109 


137 


$216, 1 


13,  886 

500 

6,000 

600 

64,  949 
39,  600 

35,  740 
1,200 

16,  808 

3,300 

36,  042 


$812,  361 


14,  500 
30,  000 

2,000 
60,  000 

1,350 

177,  222  I 
64,  480 

321,467 

1,000 

26,  739 

5,900 

107,  203 

500 


87.— ICE,  ARTIFICIAL. 


36, 995 
55,  000' 

3,000 
80,  000- 

4,800 

284,  783- 

128,  600' 

510,  270 

3,700 

57, 040 

13,  000 

154,  000' 

1,  OOO 


The  United  States 

Ahabama 

Arkansas 

California 

Geoigia 

Kentucky 

Louisiana 

Missouri 

Texas 


35         $1,  251,  200 


39,  200 
2,5,  000 
77,  000 
243,  000 
15,000 

449,  500 
60,  000 
342,  500 


389 


15 

5 

24 

59 

100 

90 
17 
79 


50 


$140,  885 


5,000 
12,  750 
21, 165 

5,000 

41,  350 
4,800 
46,  835 


$158, 112  [ 


1,575 

5,  600 

16,432 

25,  510 

2,  000 

54,  610 

7,000 

45,  485 


88.— INK. 


$544, 763 


13,  659' 
12,  000 
44, 294 
97,  060 
14, OOO 

166,  750 
21,  00(V 
176,  OOO 


The  United  States                       

63 

$1,  251,  050 

339 

79 

62 

$230,  284 

$864,  765 

$1,  629,  413 

3 
1 

1 

5 
3 

61,  000 

500 

300 

57,  750 

9.  500 

15 
1 
1 

19 
9 



9,450 

234 

78 

12,  597 

3,908 

59,  000 
636 
400 

26,  000 
5,600 

97, 5C0 
1,200 
1,200 
79,  000 
11,800 

Illinois  ....                                                               

4 
•  2 

14 

Kentucky 

'j6 

statlstils  of  manufactures. 
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Table  III— GENERAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 

88.— IN"K— Coutinued. 


States  and  Territories. 


Maine 

Massachusetts 

"Michigan 

Missouri 

New  Jersey  . . 

New  York 

Ohio 

Penns.vlvania. 
Wisconsin 


No.  of 

establisli- 

ments. 


Capital. 


$100 

211,000 

1,  000 

9,  6110 

62,  700 

368,  800 

46,  500 

398,  800 

3,500 


AVEUAC.E  NUMBER  OF  HANDS 
EMPLOYED. 


Males 

ahoTC  16 

years. 


Females    Children 
above  15        and 
years.        youths 


Total 

amount  paid 

ill  w.i^ies 

dnrin^^  tbo 

yeui. 


$10 
,164 


89.— INSTRUMENTS,  PROFESSIONAL  AND  SCIENTIFIC. 


The  United  States 

California        

District  of  Columbia 

Georgia 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missouri 

New  Hampshire 

New  Jersey 

New  York 

Ohio 

Pennsylvania 

Tennessee 

Virginia 


$1,342,196 


18,050 
30,  100  j 

5,  000 
11,  500 

1,600 

1,000  ' 

49,  000 

148,  300  [ 

12,800  1 

3,  000  1 

I 

54,  660 

34,  800 

5,050 

571,  350 

36,700 

347,086 
1,  200 
5,000 


137 
11 
4 


10 

13 

465 

40 

224 
2 
10 


1 

2        1 

'="; * 

8  ,       5 

...I 

I 

I 

ie 23 

n  o 

7       14 
'.'..   1 


I 


2.5,  U.M 

11, 'sis 
62,  (ins 

1,000 


Value  of 

Va 

lie  oj' 

materials. 

pre 

ducts. 

$700 

tl,  000 

113,680 

290,  200 

2,  000 

5,  000 

7,  290 

16,234 

04,  3.55 

142,  919 

3-!  8,  000 

505,010 

6.5,  700 

108.800 

109,  375 

302,  550 

2,000 

7,000 

9,918 
13,  724 
3,  .-.OU 
3,  820 
1,  200 

1.000 
li-.,2M4 


$444,  42.: 


$1,  639,  094 


17,  «FS 
7,  750 
5,300 
1,800 
1,700 

500 
3,  850 
56,  350 
4,896 

700 


12,  700 

35,  725 

4,670 

5,  oro 

4,480 

2,750 

266,113 

188,  Li-'e 

18,957 

13,  298 

137,798 

87,  307 

024 

225 

2,640 

12,  000 

44  712 
37.  .561 
10, 000 
11,000 
5,  460 

2,000 
31 , 000 
215,  640 

15,  374 
5,200 

81,4.50 
18,100 
16,900 
716,  922 
53,  049 

349,126 
2,600 

16,  500' 


IRON  AND  STEEL. 
(See  Eeport  by  Special  Agent  J.  M.  Swank, 


'■) 


90.— IRON  BOLTS,  NUTS,  WASHERS,  AND  RIVETS. 


Tlie  TJDited  States                     

100 

$4,  933,  019 

4,264 

182 

618 

$1,981,300 

$6,097,011 

$10,  073, 330 

California                                                             

2 
17 
1 
4 
1 

1 
1 
9 
1 
4 

2 
4 

26 

8 

17 

1 
1 

107,000 
1,  225,  350 

10,  000 
187,000 

26,000  1 

20,  000  , 
4,  500  i 
206,  000 
100,  000 
235,  000 

32,  500 

160,  050 

432,  619 

522,  500 

1,  444,  500 

130,  000 
30,  000 

25 
806 

20 
295 

44 

12 

5 

245 

58 
123 

19 

196 

416 

571 

1,306 

83 
40 

73 

1 

.       82 

40 

19,  000 

427,  013 

6,550 

164,  800 

13,100 

4,232 

1,810 

123,794 

38,  030 

60.498 

6,  000 

85,  263 

185,  094 

200,423 

521,025 

33,  662 
30,  000 

40,  000 
036,  050 

28,  044 
727,160 

60,  000 

8,965 

2,  705 

300, 160 

188,  988 

.301,  937 

29,  700 
334,  853 
672,  326 
727,  926 

1,  571,  456 

86,  761 
180,  000 

75  000 

1,  66-"',  131 

37,  100 

1,  1U4.  000 

8.5,  000 

17,  258 

6,  952 

9 


29 
40 
14 

1 
13 

49 

278 

4 
60 

533,  952 

263,  947 



493,  560 

39,  500 

4.52,  802 

15 
25 
60 

929,  111 

.      1,310,711 

2,  636,  366 

165,  880 

240,  000 

IRON  DOORS  AND  SHUTTERS. 
(See  Table  lY  (B)  for  Illinois,  Massacliu  setts,  New  Jersey,  and  Wisconsin.) 

91.— IRON  FORGINGS. 


The  United  States . 

California 

Connecticnt 

Delaware 

Illinois 

Indiana 

Kentucky 

Maine 

Maryland 

Massachnsetts 

Michigan 


91 

$3,  598,  241 

2,977 

4 

42,  000 

40 

12 

44.1,  000 

266 

3 

51,  000 

53 

5 

145,800 

165 

1 

5,  000 

3 

1 

2.5,  000  ' 

26 

3 

48,  (00  1 

54 

2.  500  ■ 

9 

9 

509.  000 

214 

1 

50,  000 

50 

96 


138 


27,  702 

141,489 

10,  590 

73,  130 

1,000 


,  960,  780 


47,  081 
282,  225 

57,  043 

424,  337 

9,  000 


10,  954 

26,  400 

17,  075 

05,510 

1,200 

3.  5.'0 

40,  70S 

3.' 4,  -!I4 

30,  000 

Un,  000 

91.310 
512,620 

83,  7.52 

ll',  oui; 

41,3,-5 

107,  (.13 

7,/i50 

150.  000 
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STATISTICS  OF  MANUFACTURES. 


Table  III.-GENEEAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTEY,  ETC. :  1880. 

91.— IRON  FORGINGS— Contiuued. 


No.  of 

establish- 

menta. 

Capital. 

■   AVERAGE  NUMBER 
[                         EMFLOrED 

DF  HANDS 

Total 
amount  paid 

in  wages 

during  the 

year. 

Value  of 
materials. 

Value  of 
products. 

States  and  Territories. 

Males 
above  16 

^    years. 

Females 

above  15 

years. 

Children 

and 
youths. 

2 
1 
9 
12 
4 

19 
1 
2 

$85,  000 
12,  000 
391,941 
852,  500 
310,  000 

558,  500 

4,000 

61,  000 

123 
8 
349 
703 
263 

594 
6 
61 

$40,  000 
5,500 
150,  190 
273,  770 
106,  500 

264.743  i 
2,600  ' 
20,000 

$110,000 

19,  500 

524,  352 

809,  912 

363,  000 

667,125 

4,765 

112,  080 

$199,  000 

32,  000 

33 

28 

776,  514 

1,314,274 

Ohio 

59ll,  000 

PenDSvIvania     ..                    .        - 

38 

1,  110, 166 

8,500 

214, 160 

j 

02.— IRON  NAILS  AND  SPIKES,  CUT  AND  WROU 

GHT. 

• 

The  United  States 

62 

$3,  877,  805 

2,011 

519 

380 

$1,  255, 171 

$3,  312,  602 

$5,629,240 

1 
5 
1 
1 
1 

30 
3 
1 
9 

1 

1 
1 

1 

60,  000 
448,  000 
150,  000 

25,  000 

26,  300 

2,  336,  055 

250,  000 

75,  000 

192,450 

105,  000 

100,  000 
60,  000 
50,  000 

30 

339 

'            300 

13 

14 

942 

204 

30 

83 

6 

21 
15 
14 

14 
29 

78' 

30,  000 

192,  .528 

170,710 

4,680 

.5,  352 

657,  287 

94,  795 

16,  970 

37,  849 

5,000 

10,  000 
15,  000 
15,  000 

80,  000 

375,  430 

251,  332 

16, 148 

34,  930 

1,  970,  352 
183,  000 

30,  000 
206,  410 

60,  000 

50,  000 
30,  000 
25,  000 

120,  0!  0 

804,  270 

Indiana         ... 

426,  968 

32. OUO 

52, SOO 

419 

22 

8 

14 

224 

29 

2 

7 

4 

6 

18 
12 

3, 126,  275 

Kew  York 

356,  000 

Ohio         

49,  000 

291,927 

134, 000 

3 
10 

80,  000 
110,000 

46,  000 

93.— IRON  PIPE,  WROUGHT. 


The  United  States 

<^aU/bruia 

Delaware 

lUinois 

Massachusetts 

New  Jersey 

New  York 

Ohio    

Peniisylviinia 

Khode  Island 


1 


iO,  129,  565 


10,  600 

925,  000 

735,  000 

29,  600 

50,  500 

379,  500 

10,  000 

3,  804,  565 

125,  000 


10 
618 
690 

17 

7 

236 

30 

3,151 

150 


13 


288 


70 


30 

5 

183 


$1,  788,  258 


5,604 

245,  278 

321,  521 

9,529 

3,350 

105,  997 

18,  000 

996,  567 

82,  412 


I,  480,  049 


10,  200 

1,  481,  476 

881,  027 

20,  000 

1,925 

640,  699 

114,  550 

6,141,797 

172,  375 


$13,  292, 162 


20,  980 
2,  000,  000 
1,455,470 

40,  070 
0,700 

924, 745 

150, 000 

8, 418, 975 

275,  222 


94.— IRON  RAILING,  WROUGHT. 


The  TJnited  Statei 

California 

Connecticut 

District  of  Columbia  .. 

Illinois 

Indiana 

Kentucky 

Maryland 

Massachusetts 

Missouri 

!N"ew  Jersey 

New  York 

Ohio 

Penusylvania 

Utah 

Virginia 


131 


2,197 


2,000 
4,000 
3,275 
10,000 
9,000 

7,500 

6,800 

38,  500 

23,  400 

23,  675 

200,  697 

201,  060 
130, 150 

2,000 
150 


728 


281 

128 

130 

4 

1 


95.— IRON  WORK,  ARCHITECTURAL  AND  ORNAMENTAL. 

(See  also  Foundery  and  machine-shop  products.) 


The  United  States 

Colorado 

Connecticut 

District  of  Columbia 

Illinois  

Indiana 

Iowa 

Ken  uuoky 

Louisiana 

Maine 

Maryland 

58 


12 

$369,  903 

1,550 

925 

3,912 

16,  690 

3,700 

8,200 

8,450    1 

9,950    1 

20,760    ' 

13,489    ; 

182,  770 

51,  9S0 

44,  633 

3,744 

250 

$615,  648 


3,600 

2,100 
20,  000 
72,  854 
44,  600 

14, 100 

M,  454 

3,477 

3,800 

12,  285 


5,400 
2,116 
4,085 
17,400 
.5,  710 

10,  560 
15,  000 
19,  660 
25,  360 
53,  692 

214,913 

130,419 

107,  333 

3,000 

500 


$1,  300,  649 


6,  000  I 
8,000 

17,  500 
177,  800 

87,  691 

21,  000 

27,440 

4,  200 

4,  500 

12,  000 


14, 100 
5,335 
13,403 
42,  882 
13,  610 

25,  480 
36, 300 
40,  360 
63, 400 
80,  874 

529, 1167 

223, 786 

202,  352 

S,  100 

1,500 


,083,817  1        $2,109,537 


15,  000 
12, 000 
50,  000 
31i<,  900 
150,  893 

49, 500 
59,  993 
14,  500 
9,250 
30,  356 
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Table  III.— GENERAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTEY,  ETC.:  1880. 
95.— IRON  WORK,  ARCHITECTURAL  AND  ORNAMENTAL— Continued. 


States  and  Torritorioa. 


Massachusetts 

Michigan 

-Minnesota 

Missouri 

New  Jersey. .. 

New  York 

•Ohio 

Pennsylvania . 

Tenuesaee 

Texas 

Virginia 


AVERAGE  SUMBEll  OF   H-\\DS 
EMPLOTEIl. 


Males    I  Females  .  Children 
above  10  j  above  15  '      and 
years,     i     years      i  youths. 


101 
14 
60 
54 
25 

104 

291 

37 

3 

3 


Total 

amount  paid 

in  waives 

during  the 

year. 


$34,  311 

6,500 

27,  500 

21,  850 

9,000 

48,  653 
102,  087 

20,  000 
1,040 
2,500 

10,  000 


96.— IVORY  AND  BONE  WORK. 


Value  of 

Value  of 

materials. 

products. 

$69,  494 

$?02,  146 

7,  500 

18,  350 

41,  000 

108,  117 

34,800 

77,  610 

18,  000 

30,  000 

184,  647 

293, 131 

305,  115 

549,  567 

32,  370 

66, 825 

1,000 

2,750 

4,000 

8,000 

19,  700 

42.  650 

The  "United  States  . 


'California 

Couneeticut 

Illinois  

Maine 

Mar^  land  — 


Massachusetts  - 

Minnesata 

New  .Jersey  — 

^ew  York 

Pennsylviinia  . . 


-Ehode  Island . 


$775,  564 


3,100 
305,  800 
2,  900 
3,000 
3,000 

21,  000 

1,500 

7,100 

182,  414 

209,  750 

36,  000 


219 
1 
1 


1 

29 
232 
253 

60 


JAPANNING. 
(See  Table  IV  (B)  for  Illinois,  Louisiana,  Maryland,  Masaachnaetts,  New  York,  and  Pennsylvania.) 

97.— JEWELRY. 


$414,  701 

$754,  654 

SI,  434,  901 

7,  22.5 

109,  373 

246 

850 

12,  475 
322,  460 

1,600 

700 

3,000 

13,  700 
200 

12,  800 
217,  845 
152,  599 

17,  375 

20,  200 

498,  141 

0,200 

2,000 

6,000 

18,  300 
300 

13,  900 
116,  389 
112,  888 

35,  230 

43,  600 
3,  000 

37,  500 
401,  674 
358,  019 

72,667 

The  United  States 

-California , 

Connecticut 

Dakota 

District  of  Columbia 

Illinois 

Indiana 

Iowa 

Kentucky  

Maryland 

Massachusetts 

Michigan 

Missouri 

Montana 

Nebraska 

New  .Jersey 

New  Mexico 

New  York 

Ohio 

Oregon 

Pennsylvania 

Rhode  Island 

Texa.s 

Utah 

Virginia 

Wisconsin 

"Wyoming 


739 


12 

1 

4 

11 

13 

1 
6 
H 
4 
105 


3 

260 

23 

2 
33 

148 
1 
3 
1 

5 


Jll,  431, 104 


283,  500 
05,  000 
17,  000 
19,600 
74,  600 


10, 
12, 
32, 
11, 
1,  936, 


2,  555,  899 

13,  000 

2,  663,  938 

168,  260 

11,  000 
485,  256 

2,  836,  620 
10,  000 
2,600 
13,  000 
15, 100 

1,000 


10,  050 


128 
25 
15 
21 
81 

3 
10 
37 
16 
2,485 

57 


25 
1,781 

16 

2,052 

225 

I 

394 

2,508 
7 
7 
16 
19 


1,  £ 


649 


1 

2 

1 

743 


98.— JEWELRY  AND  INSTRUMENT  CASES. 


The  United  States 

California 

Colorado   

Couneeticut 

Illinois 

Massachusetts 

Missouri 

"New  Jersey 

New  York 

Ohio 

Penurtj'lvania 


F 


,000 


10,  000 
5,000 
1,700 
3,100 
7,900 

900 
1,000 
0,900 

500 
25,  000 


102 
12 


37 


2 

264 

189 

220 
25 

118 
49 

24 
714 

32 

183 

6,  441,  688 


$10,  324,  990    $22,  201,  621 


100,  597 
21,  554 

17,  300 
12,  444 
53,  396 

1,800 
5,050 

18,  346 
9,  744 

1,  404,  993 

40,915 

37,  600 

4,800 

14,  500 

1,  114,  946 

11,000 

1,  417,  710  * 

149,  830 

90J 

220,  902 

1,  688,  616 
8,000 
6,783 
5,000 
8,716 

6,240 


159,  753 
27,  530 
13,  200 
11,310 

107,  3S0 


1,000  1 
3,  775  I 
36,584 
12,860 
1,  681,  034 

59,  251 
98,000 
16,000 
105,000 

1,  967,  0.54  [ 

14.  000 

2,765,347  ' 

158,  735 

3,  000 

437,  416 

2,  590,  611 

2,  000  I 
9,  1.50 
8,000 
32,  000 

5,  000 


I, 

1,900  ! 

18,980  u 

500  I 

11,300  II 


315,115 
67,  680 
40,  500 
37,  533 

247,  004 

3,500 

16,  700 

67,  850 

33, 100 

4,  265,  525 

138,  UOO 

189,  500 

20,  000 

210,000 

4,  079,  077 

35,  000 

5,  310,806 
470,  iOO 

10,  000 
846,  730 

5,  050, 133 
12,  (100 
19,  362 
15,  000 
48,  800 

15,  000 


31 

5 

S51,  000 

$48,  550 

S131,  670 

6,  500 
1,800 
2,0110 
2,  100 
5,  920 

.5,  COO 
2,000 

2,  150 

3,  250 
10,  100 

15,  000 

.5,  000 

6 

1 

5,  200 
8.000 

io 

21,  300 

1,  500 

3,000 

3,000 

8,000 

7,  4.50 

29,  830 

500 

1,  r'40 

13,  000 

35,  000 

59 
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Table  III.— GENEEAL  STATISTICS  FOR  EACH  SPECIFIED  mDUSTEY,  ETC.:  1880. 


JUTE  AND  JUTE  GOODS. 
(Set-  T.ilile  IV  (B)  for  Delaware  and  Ne-n-  Yoik.) 

93.— KAOLIX  AND  GROUND  PAETHS. 


States  and  Territories. 


XO.  Cif 

establish- 
ments. 


The  United  States 

Alat)ama 

Colorado 

Connecticut 

Georgia 

Maine 

ilaryland 

Massachusetts 

IMissourl 

XeAV  Jersey 

Xew  York' 

Ohio 

Pennsylvania 

Tennessee 

Utah 

Vermont 

Virginia 


AVERAfiE  NUMBER  OF  HAXDS 
E-lirLOTED. 


Capital. 


$1,  291,  327 


2,400 
10,  UUO 
80,  OUO 
10,  000 
29,  loo 

410, 400 
198,  .:.o;j 

1110 
60,000 
7.3,000 

7fi,  .500 

10.3,000 

44,  027 

500 

63,  500 

50,  500 


Males 

above  10 

years. 


Females 

above  15 

years. 


Total 

I  amount  paid 

in  "vvajres 
Children  |    during  the 

and      ;         year, 
youths. 


$310,  909 


6    i 

8  ' ' 

73  1  • 

15  , 5 

19    

192    3 

90    1 

4 

56  :  2  1 

87  I ; 

37^ I 

113  :  3 

20! , 

1 1 

08  1 

!  i 

71  I I  16 


1,400 
2,000 
26, 100 
3,000 
8,750 

87,  580 
29, 135 
1,400 
28,  SOO 
26,  410 

14,196 

38,113 

6,  000 

500 

15,  800 


Value  of 
materials. 


$607,  006 


Value  of 
products. 


$1,455,757- 


2,400 
1,750 
132,  000  i 


3 

500 

3 

050 

,309 

300 

85 

676 

2110 

61, 

216 

12, 

100 

24,112 

28, 

833 

4, 

914 

1, 

000 

8, 

300 

17, 

655 

4,800 

6,000 

191,500 

10,  000 

54,  000 

559,  200 
141,250 
2,  000- 
142,  000 
87,  000 

49,  046' 
101,  006 
10,  695- 

45,500 


lUO.— KINDLING  WOOD. 


The  United  States  . 


Ciilifornia 

Connecticut 

Delaware 

Distrii^t  of  Columbia . 
Alary  laud 


Massactiusetls . 

Micliigan 

Minnesota 

New  Hampsliiie 
New  Jersey 


New  York 

Oliio 

Pennsylvania . 

Tosas  

Virfrinia 


213 

$1,  018,  490 

1,187 

, 

000 

7 

^' 

2,000 

0 

4 

6,  8U0 

15 

6  , 

18,  465 

2t5 

11 

30,  925 

42 

12 

32,  050 

71 

1  ^ 

13,000  1 

12 

1  1 

3,000  ! 
200  ■ 

1 

28 

54,700  , 

9: 

109  1 

738,  500 

755 

2,100 

12 

30  ! 

106,750 

130 

2  t 

2  250 

9 

1,150 

8 

$520,  fcGl 


1,650 

1,925 

3,  975 

11,114 

18,  256 

25,  914 

5,  COO 

900 


43,  9.'8 


LABELS  AND  TAGS. 
(See  Table  IV  (B)  for  Illinois,  Kentucky,  Massachusetts,  Missouri,  Xew  Jersey,  New  York,  and  Ohio.i 

lOL— LAiMPS  AND  REFLECTORS. 


$2,  480, 953: 


1,500 

8,  000- 

3,  ,500 

6,750 

4,  150 

12,  500 

21,969 

40,  650 

36,  245 

72,  296 

37.  853 

84,  648 

7,000 

10,  000 

6,500 

9,250 

50 

COO 

93,  3ia 

181, 698 

359,  377 

1,  071,  730 

1,818,721 

2,  880 

3,500- 

7, 720 

48,  612 

110,498 

216,  620 

1,600 

3,  000  ! 

6,700 

1,100 

2,200 

4,800 

The  United  States 

California 

Connecticut 

Illinois  

Maine 

Maryland 

Massachusetts 

Missouri      

Now  -Jersey 

New  York 

Ohio 

Pennsylvania 

AVest  Virginia 

Wisconsin 


$1,  873,  625 


13 
1 
1 


20,  000 

49,  000 

463,  500 

1,500 

1,500 

51,  500 
291,600 

47,  975 
487,  000 
309,  500 

136,  650 
20,  000 
4,000 


1,478 


3 

82 

345 

2 

3 

50 
139 

33 
447 
257 

95 

16 

6 


$742,423    i 


3,000 

35,  300 

159,  250 

973 

1,452 

26, 121 

74, 139 

20,  470 

254, 163 

100,  247 

51,908 
13,  008 
2,400 


852,  906 


6,000 

40,  800 

648,  408 

2,  200 

3,250 

2.5,  000 
376,  540 

1.5.  456 
363,  885 
261,  400 

57,  967 
36,  000 
10,  000 


$3,  357,  8 


12,  000' 

102,800 

1,  051, 346 

3, 500' 

7,500 

75,  000 
519,300 

.'..5, 160 
f 57,  407 
432,  000 


151,  750 
75, 000 
15,  000' 


102. 


-LAPIDARY  WORK. 


The  United  States  . 

California 

Illinois 

Kentuck,y 

Massachusetts 

New  Jersey 

New  York 

Ohio 

lihode  Island 


eo 


4,  425 

400 

100 

45,000 

5,400 

99,  250 

300 

22,  000 


$142,  075 


11.035 
300 


3 
11 


23,  932 
9,900 


80,  226 
16,682 


$226,  277 

$544, 089' 

16,  670 

39,  120 

aoo 

2,000 

60 

600 

01,075 

116,700 

8,200 

29,606 

128,  682 

313,230 

200 

600 

11,  200 

42,333 
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Table  TIL— GENERAL  STATISTICS  FOE  EACH  SrECIFIED  INDUSTRY,  ETC.:  18S0. 

103.— LARD,  REFINED. 


States  and  Territories. 


Tlie  United  States 

Illinois 

Iowa  

Maryland 

Massaelniaetts 

Miseoari 

New  .Jersey 

New  Tork 

Pennsylvania 


AVERAGE   NUMlJEll   OF   HANDS 
ElU'LOYED. 

Males    ■  Females    Chililrrn 
above  16    abovo  15  i      and 
years.        years.    ]   youth.s.  i 


1,930 


Total 

amount  paid 

in  wa^^^cs 

duriu,c;  tljo 

year. 


1 

42 
26 


492 
65 


20 
'l6 


Value  of 
materials. 


181,200 

200 

20,  nilO 

16,^44 

30,  000 

13,000 

254.  8>.3 

29,  6:;l 


14,  317,  826 
1, 135,  000 


7alue  of 
products- 


1,  948,  826 

$23,  195,  702 

4,  637,  050 

5,  055,  000 

3,000 

6,000 

1,  445,  000 

1,  544,  000 

230,  950 

262,  984 

24,  000 

174,  000 

150,  000 

175,  000 

14,768,718 
1,221,000 


104.— LASTS. 


The  TTDited  States 

62 

$477,  692 

497 

18                 22 

$308,  973 

$221,  905 

$705,  296 

2 
3 
3 
1 

26 

1 
2 
1 
11 
2 

6 
1 

3 

6,  500 
16,  500 
13,000 

2,  000 
230,490 

5,000 

4,  000 

20,  000 

87,  382 

42,  000 

37,  400 

400 

13,  020 

8 
34 
12 

3 
217 

15 
11 

8 
100 
41 

29 

7,100 

19,988 

4,892 

1,904 

164,  877 

7,000 
4,400 
4,900 
52,809 
1.5,  100 

18,295 

2,160 

34,  075 

2,  600 

1,500 

110,  483 

3,600 

2,  900 

2,  950 

37,  347 

11,100 

10,  890 

75 

2,325 

13  150 

61,  700 

' 

10,  627 

4,000 

1                 1 

386,  903 

15,  000 

] 

9,000 

8          i; 

,  s'    16 : 

15,  000 

146,  582 

Ohio 

35,  300 
44,  234 

iUtah  " 

600 

19 

1 

7,  650 

23,  200 

10.5 


-LEAD,  BAR,  PIPE,  SHEET,  AND  SHOT. 


2 
3 
1 

2 
2 

2 
10 
3 
4 
2 

1 

$2,  466,  375 

631                   5 

1 

15 

$316,  363 

87,  932 
17,  379 
2,  500 
7,404 
15,  042 

13,  000 
60,  558 
9,700 
49,  076 
52,  092 

1,600 

$4,  363,  209 

$5,  600,  671 

100,  000 
153,  000 
2,800 
135,  000 
174,  000 

205,  000 
901,  675 

61,000 
665.  000 

65,  000 

4,000 

130  i 

28  1                 1 

5  1                 1 

25  1 

3 

820,  500 
85,  750 
33,1:00 
161,493 
483,  024 

400, ceo 

1,  250,  492 

119,000 

820,  500 

1             110, 350 

.11,  100 

948,  000 

150,  401 

52,  000 

2 

192,933 

57S,  057 

26      

548,  000 

113                   3 

21  ' 

89      

3 
.V 

5 

1,701,717 

Ohio                                                                       .                               

208,  000 

1,  008,  000 

83  ' 

1 

e  

200,  663 

13,  000 

1 

LEATHER  BOARD. 

(See  also  Paper ;  also  Table  VII,  and  Table  IV  (B)  for  Maine,  Massachusetts.  New  Hampshire,  and  New  Jersey.) 

LEATHER,  CURRIED. 

(See  Table  VII.) 


106.— LEATHER,  DRESSED  SKINS. 


The  United  States 

California 

Colorado 

^Connecticut 

Delaware 

District  of 'Columbia 

Kansas 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missouri 

New  York 

Ohio 

Pennsylvania 

Rhode  Island 

Utah 

Wisconsin 


202 


i,  266,  237 


78,  000 
2,  500 

75,  000 

926,500 

4,000 

2,000 

16,000 

7.5,000 

513,  950 

4,000 

10,  000 
1,000  , 
1,831,040 

21,000 
2,  619,  347  j 

2,  5l)n 

6,  700 

78,  700 


3    ;. 

64  I. 
848 


4 

18 

70 

589 

9 

18 

1 

,071 

24 

:,  121 


6 
61 


$2,441,372  I,     $11,003,205 


21,  248 
300 

35,230 

388,004 

3,  500 

2,  500 
8,700 

22,  544 
280,  809 

1,800 


401,  500 

3,000 

38.5,200 

1,350,860 

17,000 

500 

136,  000 

156.  300 

1,  359,  920 

4,000 


433.  000 

■i.  175; 

401),  Oflo; 

1,  ,'(.^0,597. 

3M,  000 

6.000 

17.;,  ooo 

190,  000 

1,931,617 

8,  OOO 


4,  .300 

50,  000 

60,  I'OJ 

140 

1,  000 

1,  600 

450,130 

2,  061,  433 

3,  095,  302 

9,  230 

77,  000 

98,  000 

1,183,898 

4,  971,  932 

6,  859,  044 

628    ! 

7('0 

2,  100 

2,112 

5,  400 

12,400 

23,  999 

81.  105 

128,476 

CI 
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Table  III.-GENBEAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880;, 

LEATHER  GOODS. 

(See  Table  IV  (B)  for  Maine,  Massachnsetts,  Kcw  York,  PennsylTania,  and  Rhode  Island.) 

*  LEATHER,  PATENT  AND  ENAMELED. 

(See  Table  IV  (B)  for  jSTew  Hampshire  and  New  York.) 

LEATHER,  TANNED. 

(See  Table  VII.) 
307.— LIGHTNING  EODS. 


States  and  Territories. 


The  United  States 

Illinois 

Indiana 

Iowa 

Kentncky 

Maryland 

Minnesota 

Missouri 

Obio 

Pennsylvania 

Wisconsin 


No.  of 
establish-!      Capital. 


$431,  750 


21,  2.50 

46,  000 

5,000 

2,000 

500 

4,000 

54,  000 

40,  000 

255,  000 

5,000 


AVERAGE  NUMBER  OP  HANDS 
EMPLOYED. 


Males 

above  16 

vears. 


168 


Females  -  Children 
above  15        and 
years.       youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$73, 718 


13,333 

9,000 

3,160 

2,000 

100 


4,450 
7,230 
6,950 
85,  475 
2,000 


Value  of 
materials. 


$526,  691 


37,  650 

6,000 

3,000 

5,000 

500 

2,  0.50 

14.491 

96,  000 

358,  500 

3,500 


Value  of 
products. 


$801, m 


65, 200 
30,  OOOl 

9,000 
10,  000 

1, 000 

11,200. 

30,292: 
144,  500 
481,  00(^. 

10,  000 . 


108.— LIME. 


The  United  States 

Alabama 

California 

(Colorado 

Connecticut 

LUstrict  of  Columbia 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Maine 

Maryland  

Massachusetts 

Michigan 

Minnesota 

Missouri  

Nebraska 

New  Jersey ■- . .  - 

New  York 

Ohio 

Pennsylvania 

Ilhode  Island 

South  Carolina 

Tennessee 

Texas  

Utah     

Vermont 

Virginia 

Washin  gton 

West  Virginia 

"Wisconsin 


14 
17 
1 
26 
79 

53 

120 

1 


.$4,  506, 138 


7,000 
210,  000 

0,300 
62,  000 
10,  100 

5,000 

313, 150 

196,  200 

66,  285 

23,  600 

42,  220 

942, 150 

87,  700 

30,  200 

1.58,800 

39,  875 


172 

0.50 

600 

136 

400 

791 

332 

352 

456 

471 

610 

1 

500 

5 

000 

13 

[00 

80 

000 

37 

300 

41 

060    1 

44,  100 
25,  000 


0,800 
123,  960 


75 
83 
17 
65 
24 

20 

S97 

321 

98 

57 

40 

301 

161 

76 

91 

78 

135 

2 

132 

763 

380 

579 

4 

28 

49 

64 
21 
105 
99 
22 

4 

100 


$1, 237,  207 


LINEN  GOODS. 

(See  Table  IV  (B)  for  Massachusetts  and  New  York.) 
100.— LIQUORS,  DISTILLED. 


2?,  200 

34,  200 

8,  200 

22,  630 
11,  959 

5,500 

149,212 

67,  850 

23,  246 
18,  762 

1,900 
80,  274 
32,  855 

26,  2-i0 
28,  834 

22,  0.52 

52,100 

600 

37,  904 
178, 116 

121,2.51 

141,  887 

1,  250 

6,  205 
10,  000 

17,400 

7,  720 

27,  328 
25,  4'JO 
10,  000 

450 

38,  773 


The  United  States 

Ahibama 

Arliansas 

California  

Connecticut 

Delaware 

Georgia 

Idaho  

Illinois 

Indiana 

Iowa 

6-2 


124,  247,  595 


3,000 
22.100 

1,  223.  024 

61,  000 
800 

41,  073 

6,000 

3,  4j7,  610 

2,  300,  250 
118,200 


$2, 122 

769 

$4,  638,  882 

18,500 

56,  0(i0 

54 

2.10 

137,  S50 

11 

600 

27, 600. 

49 

600 

88,  700 

17 

424 

51,048 

3 

600 

11,  ,50(1 

190,  460 
97.  604 

444,  990 
219.  715 

0,452 

10 

40 

$2,  663,  067 

3 

610 

1,965 

SI,  033 

2,075 

75 

5,  350 

375 ; 

93 1,  751 
177,  707 
20.  000 

10 

104 

8 

7 

1 

31 

1 



2,114 

415 

4 

817 

9,  8:i7 

393 

309 

599,  695 

60,  743 

121,340- 

37 

VM 

80,  100 

67 

616 

121,416-, 

17 

715 

61.310 

80 

576 

ISO,  075. 

300 

1,200 

85 

o;i5 

1611,  754 

345 

433 

707,  571 

171 

613 

431,  328. 

174 

979 

406,  532- 

400 

2,400 

•^ 

lUiO 

0,500 

8 

350 

25,800 

13 

916 

48,  264 

4,500 

19,  250 

39 

403 

92,  076 

22 

486 

78,  510. 

8 

330 

28,000 

6 

060 

9,500 

85,  975 

185,  00(X. 

$27,  744,  245  i      $41,  063,  603- 


3,  221 

5.  ITO 

14,  2112 

22,  111 'i 

424,  2.52 

037,  29fi 

19,  135 

29,  K-> 

415 

700 

4.5,  817 

73,  070 

2,  230 

3.710 

0,  OOS,  800 

14,  0;'(),  7liO 

2,  000,  523 

2,  997.  OGJ 

192,  338 

■>Hi\  ooo 
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Table  III.— GENERAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTRY,  ETC. :  1880. 

109.— LIQUORS,  DISTILLED— Continued. 


States  aad  Territories. 


Kansas 

Kentucky 

Louisiana 

Maryland 

Massacliusetts  . . 

Minnesota 

Missouri 

Uebraslia 

New  Hampshire 
New  Jersey 

New  Mexico 

New  York 

North  Carolina  . 
Ohio 

Pennsylvania .  - . 

South  Carolina.. 

X'cnnessee 

Texas  

Virginia 

"West  Virginia  . . 

Wisconsin 


No.  of 
establish- 
ments. 


1 

21.5 

2 

16 

10 

1 

20 

1 

1 

19 

1 

19 

174 

37 

70 

10 
63 

1 
34 

2 


Capital. 


$25,  000 

6,  84.5,  922 

8,600 

715,  500 

583,  840 

5,200 
230, 100 

200,  000 
25,  000 

102,  046 

1,000 

453,  025 

176,  049 

4,  813, 185 

2, 198,  783 

6,700 

373,  673 

600 

175,  640 

201,  000 

394,  000 


AVERAGE  h'UMHER  OF  HAKUB 
EMPLOYED. 


Males 

above  16 

years. 


4 
1,414 

2 
156 
156 


1 
155 
110 
976 
334 

10 
136 
1 
37 
26 


Females 

above  15 

years. 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$1,  350 
560,  121 
240 
65,  340 
67,  828 

760' 
35,  338 

17,  776 
1,700 
2,900 

40 

70,  820 

20,  045 

406,197 

138,  745 

786 

43,  344 

50 

8,860 

8,808 

18,  400 


Value  of 
materials. 


Value  of 
products. 


$14,  760 

5,  453,  675  ! 

1,925 

858,  654  I 

740,  060  I 

8,  335 
354,973 


150 
20 

000 
600 

27 

660 

350 

673 

472 

167 

223 

4,533 

049 

],216 

120 

6,  246 

353 

7V6 

425 

75 

653  1 

113,420 

206 

296 

$22,  000. 

8,281,018 

2,  025. 

1,202,893 

1,104,391 

12,  60C. 
527,  530 
225,  000. 
31,  600 
41,  890. 

535 

1,  012,  650 

265,  838. 

6,  '192,  730 

1.856,484 

9,  705 

540,  728i 

050 

114,  896 

169,  2 JO 

302,  213 


llO.-LIQUOES,  MALT. 


The  TTnited  States 

Arizona 

California 

Colorado 

Connecticut 

Dakota 

Dehaware 

District  of  Columbia 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana  

Maryland 

Massachusetts 

M  icbigan 

Minnesota, 

Missouri 

Montana 

Nebraska 

Nevada 

!N  cw  Hampshire  — '. 

New  Jersey 

New  Mexico 

New  York ... 

Ohio 

Oregon 

Pennsylvania 

Khode  Island 

South  Carolina 

Tennessee 

Texas 

Utjlh 

Virginia 

VTashington 

West  Virginia 

Wisconsin 

Wyoming.'. 


208,  224  26,  001 


9 

185 

23 

19 

10 


63 
114 
30 
30 
9 

53 

31 
113 
191 

64 

17 
23  ' 
33  I 

49  I 


325 

103 

23 

291 

4 

1 

3 

19 

14 


18 

9 

203 

6 


36,  660 

2,  800,  515 

527,  100 

461,  600 

64,400 

95,  000 
208,  300 

65,  000 
9,000 

6,  098,  835 

1,609,179 

1,9.87,343 

463,  500 

1,  260,  914 
100,  613 

2, 145,  590 
3,285,400 

2,  212,  848 
1,389,900 
4,  942,  700 

170,600 
427,  200 
186,  170 
845,  000 

3,  200,  too 

6,000 

27,  580,  502 

8,  178,  5t5 

287,  500 

12,  073,  068 

165,  000 
75,  000 

66,  500 
43,  400 

163,  500 

253,  500 
101,600 
221,  017 

7,  253,  205 

36,  000 


6 

1,201 
134 
114 

20 

15 

60 

25 

3 

1,640 

677 
526 
102 
436 
114 

421 

1,180 

633 

416 

1,394 

32 
143 

59 

304 

1,121 

2 

8,064 

2,692 

67 

2,439 

90 
6 
30 
18 
47 

51 
39 
95 
1,680 
10 


29 


$12, 198,  063 


4 
11 

108 


2,140 

670,024 

02,  096 

55,484 

8,604 

7,370 

30,  180 

10,943 

794 

754,  510 

257,  614 
218,  017 

35,338 
209,143 

65,092 


$66,  83G,  500 


200 

291 

603 

547 

2S5 

726 

1.50 

9.52 

099 

616 

10,  825 
56,  063 

23,  303 
138,  719 
403,  741 

410 
3,  912,  798 
1, 184,  825 

24,  961 
1,  200,  289 

39,  410 
2,917 
9,602 
6,  241 

20,  719 

10,375 

12,  247 

36,  434 

823,  124 

6,403 


7,824 

2,144,119 

230,  696 

315,702 

31,049 

38,  051 

162,739 

60,  567 

3,077 

3,  261,  272 

1,  092,  762 
928, 135 
133,  291 
897,  922 
29.3,  778 

1,001,768 

2,  8.35,  046 

1,  225,  886 
647,  345 

2,  852,  236 

40,  028 
210,  109 

88,  488 
701,  623 

2,  564,  748 

1,772 

19,823,853 

6,  llu,  587 

92,  409 

5,  705,  837 

236,  944 
13,  446 
43,  637 

28,  841 
77,011 

73,  072 
46,  438 
168,  741 

3,  536,  438 

24,  326 


$101,  058,  385 


14,  343 

3,  802,  431 
418,  9C  2 
633,  7,33 

57, 160. 

60,  998 

275,  232 

99,  5S4 

6,  395 

5,  798, 109 

1,  990,  803 
1,  653,  851 

240,120 
1,  491,  6.39 

458,  453. 

1,820,303 

6,  112,227 
2,184,392 
1,153,  122 
5,  048,  077 

72,  142 

393.  K7.I 

157.  531 

1,  205,  477 

4,  532,  733 


3, 

35,  392, 

9, 125, 

167, 

10,124, 

398, 


29ft 
077 
014 
081 
34S 


743 
22, 240 
73,  869 
47, 059 
139,  239 

137,  807 
83,011 

280,  966 

0,  312,  173 

43,  293 


111.— LIQUOR.S,  VINOUS. 
("See  also  Liquors,  distilled.) 


The  United  States 

California 

Indiana 

Iowa 

Kans.is 

Kentucky 


117 

.$2,581,910  j 

781 

57 

129 

$216,6.39 

72,  307 

2,  540 

12,  337 

75 

700 

$',340,029 

^ 

292,  075 

10.171 

1      3.5, 2.57 

400 

400 

$2,  le.l,  193 

li 

639,  WO  ■ 

3.060  i 

103,  il3U  i 

1,  2«1 

1,2.j0  1 

383 

4 

37 

3 

3 

26 
3 
84 

5" 

022,  087 

o 

9 
2 

•1 

24 

1 

C6,  445 

1 ,  30C1. 

2,  400 

G3 
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Table  III.— GENERAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 

111.— LIQUOKS,  VINOUS— Continued. 


Michigan 

Missoinl 

New  Jersey  . 
Kew  Mexico. 
INcw  York . . . 


Statea  and  Territories. 


xCortli  Carolina  . 

Ohio 

Fenosylvania . .. 

Texas  

Yirjrinia 


1^0.  of 

establisli. 

ments. 


1 

21 
1 
3 


Capital. 


$:!,  600 
4.59,  950 

68,  000 

1,300 

4.59,  000 

5,000 

747,  500 

.5,  000 

17,  500 

6,000 


AVERAGE  NUMBEK  OF  H.VXDS 
EMPLOYED. 

Total 

amount  paid 

in  wages 

during  the 

year. 

Males 

above  16 

years. 

Females 

above  15 

years. 

Children 

and 
youths. 

2 
49 
42 

3 

$250 

23. 135 

8,  .52.5 

800 

33,  050 

400 

54,  990  I 

1  200  ! 

2 
2 

93 

3 
133 

4 
10 
12 

23  ]                 9 

1 

4 

2" 

4,300 
1,  350 

Value  of 
materials. 


$700 

94,  230 

58,  360 

1,500 

254,  056 

150 

583,  700 

3,  500 

2,900 

3,230 


Value  of 
products. 


$1,570 

1»5,  900 

79, 700 

4,000 

375, 158 

4,000 

773, 110 

7,000 

9,000 

6,000 

112.— LITHOGRAPHING. 

(See  also  Printing  and  publishing.) 


The  United  States. 

California 

Colorado     

Connecticut 

District  of  Columbia 

Georgia 

Illinois 

Indiana  - . . 

Iowa  

Kentucky 

Louisiana 

Maryland 

Massachusetts 

Minnesota 

Missouri 

New  York 

Ohio    

Oregon  

Peuu.'^yivania 

Rhode'  Island 

Virginia 

"Wisconsin 


167         $4, 501, 


8,641 


7 
1 
3 
5 
1 

13 
1 
2 
4 
3 


122,  000 

10,  000 
150,  000 

33,  200 
1,500 

494, 150 
800 

11,  600 
26,  200 

2,000 

128,  000 

634,  530 

14,000 

71,  500  I 

,628,550 

423,100 
17,600 

650,550  ! 
80,000  ; 
24,  600  ' 

09,  123 


23 

63 

40 

2 

307 

4 

15 

43 


69 

616 

14 

94 

1,193 

422 
10 

483 
37 
18 


308 


373 


2 

11 
3 

12 

11 

12 

io 

12 

23 

1 

17 

144 

44 
2 

59 
1 

13 

13 


$2,  307,  302 


63,  391 
>J,  222 
27,  328 
23,  164 
626 

220,  955 

2,300 

10,  830 

22,  324 

4,500 

42,  184 

352,  983 

9,  765 

51,  265 
828,  615 

255,  663 
7,  500 

269,  01] 
31,  760 
13, 125 

57,  751 


$2,  755,  264 


i,  912, 338 


77,  200 

18,  OirO 
43,  626 
16,  860 

6,  000 

263,  549 

400 

9,000 

22,  526 

3,250 

39,  250 
463,  360 

19,  0.57 
83,  344 

842,  379 

407,  617 
25,000 

259,627 
34,  929 

40,  l.W 

79,  640 


193, 712 
40,  000 
99, 836 
52, 334 

12,  000 

698,  3S7 
.5,  000 
27,  000 
51),  270 

13,  500 

131,184 

1 ,  046,  670 

37,  625 
214,989 

2,  270,  834 

£50,  744 

53,  000 

763,  003 

109,042 

50, 823 

160,  860 


113.— LOCK-  AND  GUN-SMITHING. 


The  United  States 

Alabama 

Arkansas 

California 

Colorado 

Connecticut 

Distiict  of  Columbia 

Oeorgia 

Illinois 

Indiana 

Iowa  

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Nebraska 

Nevada 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina 

Ohio 

Oregon    

Pennsylvania 

Rhode  Island 

South  Carolina ■ 

Tennessee 

Texas  

Utah 

Vurmonf 

64 


818 


7 

3,  5.50 

1 

1 

1,000 

2 

46 

43,  6J5 

38 

3 

2,600 

11 

3 

3,700 

4 

6 

11,  700 

10 

4 

3,600 

2 

3S 

44,380 

62 

24 

16,  760 

1               18 

2b 

20,  900 

18 

7 

9,800 

0 

7 

4,0^5 

12 

16 

3,  860 

12 

3 

6,500 

3 

22 

28,  775 

35 

33,  275 

53 

19 

17,  775 

21 

19 

20, 100 

17 

7 

3,850 

3 

26 

21,425 

28 

2 

1,400 

4 

1 

10,  000 

1 

3 

62,  800 

104 

10 

7,300 

9 

■^2 

125,  325 

157 

3 

690 

2 

27 

34,  345 

26 

6 

.5,750 

4 

63 

91,  950 

87 

5 

4,950 

5 

8 

2,  430 

6 

12 

8,750 

12 

16 

9,025 

^1 

1 

400 

'                 1 

a 

7,000 

1               5 

63 


$368,  967 


$1,  317,  810 


1 

i 

..■    i 

3 

-.i  1 

i 

1  2 

3  5 

1 

2  27 

:;! 4 

..1 

..j  8 

..i  3 


430 

2,  000 

8,200 

1,200 

500 

3,  .500 

21,814 

20,  696 

82,  859 

3,700 

2,  200 

10,  600 

2,300 

1,800 

7,800 

5,595 

3,  743 

13,  546 

950 

925 

3,900 

24,  953 

18,  739 

77,  512 

8,566 

14,  425 

39,  875 

9,299 

8,  025 

33,  478 

3,350 

2,750 

10,300 

6,058 

12,(150 

23,  800 

3,000 

2,465 

14,  370 

1,700 

1,100 

5,700 

15,  932 

12,693 

43,  986 

22,  8G0 

24,810  i 

73j  660 

8,204 

5,  6,30 

28,784 

8,700 

9,  250 

35, 630 

1,604 

1,075 

7,450 

12,  924 

12,590 

41,  924 

1,125 

1,150 

4,850 

1,2.30 

600 

2,  500 

37,  500 

35,300 

lOu,  m 

3,275 

3,400 

14, 400 

90,  682 

1             105,  352 

324,  798 

900 

250  1 

2,  700 

10,  184 

10,085 

47,  017 

2,450 

!                 2,  100 

11,  300 

32,  257 

40,735 

119, 458 

3,  702 

;                2, 762 

10,  515 

2,858 

2,150 

11,  968 

5,  275 

6,650 

21,425 

4,  430 

8, 135 

21,  050 

250 

230 

850 

2,075 

2,  330  ' 

9,350 
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113.— LOCK-  AND  GUN-SMITHING— Continued. 


States  and  Territories. 


Virginia 

Washington  . . 
West  Virginia 

Wisconsin 

Wyoming 


No.  of 
establish- 
ments. 


Capital. 


$7,  620 
600 

1,000 
19, 400 

4,000 


ATEKAGE  NUMBEK  OF  HANDS 
EMPLOYED. 


M.iles    [  Pemales 

above  16    above  1.5 

years. 


15 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

daring  the 

year. 


$5,  345 


3,200 
100 


Value  of 
materials. 


$7,600 

150 

175 

9,000 

2,000 


Value  of 
products. 


$22,  250 

1,175 

1,760 

20, 150 

3,000 


114.— LOOKING-GLASS  AND  PICTURE  FRAMES. 


The  United  States 

California  

Colorado ^■ 

Connecticut 

Delaware 

District  of  Columbia 

Georgia 

Illinois 

Indiana 

Iowa 

Kansiis 

Kentucky  

Louisiana 

Maine 

Maryland   

Massachusetts   

Michigan 

Minnesota 

Missouri 

Nebraska 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina 

•Ohio 

Oregon 

Pennsylvania 

Ehode  Island 

Tennessee 

Texas. 

Vermont 

Virginia  

Wisconsin 


5 

5 

6 

31 

70 

30 
7 

22 
1 
6 

19 
146 

1 
39 

3 

74 

11 

5 

2 

4 

7 
5 


$4, 437,  666 


231,  200 

1,000 

44,100 

1,900 

15,  000 

4,800 

350,  925 

41,  2,50 

25,  000 

1,000 

4,163 

7,050 

9,200 

118,  650 

199,  600 

310,  850 
15,  550 

327, 400 

3,000 

19,  250 

160, 130 
1,  026,  481 

2,000 
613,  700 

8,600 

799,  793 

40,  200 

15,  OOO 

11,  500 

6,750 

8,950 
13,  975 


798 

44 

22 

3 

9 

G 

n 

271 
415 

315 
12 

135 

3 

17 

245 
1,354 

4 
590 

5 

696 
26 
28 
4 
11 


12 


643 


2 

11 

1 

■  1 
1 

32 
1 
3 

168 
6 

37 
142 


$2,  471, 105 


59, 150 
1,800 

18,  793 
1,850 

16,  308 

2,920 

361,675 

24,  007 

12, 142 

1,404 


2,  892 
4,100 

98,  653 
215,  348 

155,  042 

4,250 

83,  351 

1,500 

5,254 

104, 196 
670,  780 

1,000 
239,  403 

2,950 

330,  660 
13,  601 
10,164 

3,  .560 
3,150 

10,  400 

7,822 


137,  553 
1,500 

45,  740 
2,400 

28,  706 

8,600 

619,  090 

63,  303 

21,  800 

800 

4,910 

8,675 

10,300 

160,  492 

374,  548 

262,  655 

19,  800 

107,  825 

3,500 

7,187 

243,  650 

1,  550,  915 

5,000 

408,  573 

11,  700 


$9,590,219 


10 

641 

42 

200 

18 

375 

3 

7.50 

4 

560 

21 

850 

20 

700 

285,  703 
3,500 

81,610 
6,500 

65,  227 

15,  339 

1,  304,  903 
110,  825 

46,  600 
2,644 

13,  540 

16,  659 
18, 100 

402, 423 
770,  908 

663,  737 
34,  100 

282,  682 

6,000 

19,  432 

394,  000 

2,  828,  757 

10,  000 

788,  919 

18,  200 

1,  276,  471 
77,  746 
38,  676 
11,800 
12,  850 

50,  600 
37,970 


11.5.— LUMBEE,  PLANED. 

(See  also  Sash,  doors,  and  blinds;   Wood,  turned  and  c:*rved.) 


The  United  States 

Alabama 

Arkansas 

•California 

Colorado  

Connecticut 

Dakota - 

Delaware 

District  of  Colum  bia 

Florida 

■Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana _ 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina 

•Ohio 

5mm 


1,203 


26 
4 
1 

22 
11 

222 

4 

148 


$17,  612,  923 


30,000  I 

3,176  1 

352,385  i 

168,600  I 

53,  700 

10,  000 

51,  800 

96,  200 

7,000 

122,  000 

971,  808 
655,  546 
94,  600 
48,  600 
444,  268 

79,  500 
300,  000 

69,  500 
742,  700 
578,  500 

360,  500 
16,  200 

409,  350 
43,  000 
15,  000 

80,  900 
162,  000 

.,  656,  865 

25,  000 

,  728,  551 


14,  614 


29 

18 

268 

178 

52 

10 
.54 
86 
15 
319 

1,155 

691 

95 

40 

432 

100 
224 
49 
518 
613 

283 
33 

546 

33 

6 

114 
136 

3,113 
26 

1,532 


23 


652 


27 

185 

2 

29 


,  890,  724 

8,950 

5,300 

164,  848 

124,  500 

22, 210 

9,000 

12,  000 

40,  920 

5,460 

:4,  477,  543 


8.5,  389 

474,  739 
261,410 
42,  633 
12,  860 
184, 187 

44,  973 

89,  865 

20,  425 

233,  442 

202,  Oil 

131,  392 
9,310 

245,  963 

24,999 

1,600 

40,  276 

58,  739 

I,  35G,  491 

6,676 

605.926 


47,  700 
20,  885 
530,  228 
997,  000 
73,  930 

7,000 

63,  650 

124,  925 

8,000 
195,  300 

3,  799,  814 
762,  494 
161,  .5S0 
35,  500 
540, 197 

163,710 

361,471 

58, 425 

773,  973 
629,  630 

398,  450 
61,  800 

774,  442 
26,  900 

3,000 

81,720 

152,  230 

6,271,lf4 

9,400 

1,  773,  590 


$36,803,366 


62,  800 

33, 100 

850,  396 

1,276,000 

111,426 

20,  000 
90,  600 

192,  792 
17,000 

371,  200 

4,  813,  290 
1,266,215 

266,  800 
59,  500 

950,  638 

270,  480 

511,  799 

104,  676 

1,197,371 

1,  076,  049 

657,  377 
71,  330 

1,  267,  636 

69,  615 
5,000 

162,  429 

254,  285 

8,  073,  766 

21,200 

2,  9fil,  567 

65 
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Table  III— GENERAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 

115.— LUMBER,  PLANED— Continued. 


States  and  Territories. 


.No.  of 

establisli- 

ments. 


Oregon 

Pennsylvania. . 
Khode  Island  . 
South  Carolina 
Tennessee  .  - . 

Texas 

Utah 

Termont  

Virginia 

Wasliington  .  - 

West  Virginia 
"Wisconsin 


11 

200 
9 
12 
15 

17 
1 

18 
9 
3 

15 

27 


Capital. 


$62,  000 
3,  250,  225 
163,  000 
109,  500 
117,  700 

143,  000 
15,  000 

854,  800 
07,  200 
24,  000 

2^4, 100 
206,  350 


AVEKAGE  NUMBEU   OF  HANDS 
EMPLOYED. 


Males 

above  16 

j^ears. 


63 

,142 


220 
169 


528 
120 
18 

149 

258 


Females  i  Children 
above  15  I       and 
years.    1  youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$37,  040 

768,  281 

38,  274 

52,  770 

63, 275 

73,  775 

1,000 

170,  948 

37,  420 
6,609 

58,  566 
75,  873 


;^alue  of 

Value  of 

aterialg. 

products. 

$43,  500 

$120,60* 

2,  749,  840 

i,  602,  753 

76,  727 

150,  244' 

142,  700 

23S,  250 

150,  570 

270,  405 

295,  640 

450,  6(10; 

1,000 

3,  000 

2,371,512 

2,709,5i> 

189,950 

284,  000 

7,600 

29,  000' 

237,  800 

353,650 

322,  650 

519,  .578. 

LUMBER,  SAWED. 
(See  Table  Vn.) 

116.— MALT. 


216 

$14, 390,  441 

2,  32q 

8 

4 

$1,  004,  548 

$14,  321,  423 

$18,  273, 102: 

2 
22 
5 
2 
2 

6 
1 

1 
4 
1 

1 
HI 
29 
26 

3 

53,  000 
941,  200 
123,  000 
95,  000 
89,  000 

705,  000 
20,  000 
30,  000 
30,  .500 
30,  000 

10,  000 

8, 196,  810 

1,402,931 

2,  .522,  000 

140,  000 

17 
257 
22 
)9 
26 

98 
5 
7 

18 
8 

4 

1,  2.52 

247 

309 

31 

14,  500 
117,  710 

9,715 

8,  500 
19,  000 

.52,  060 
2,500 
3,  000 

9,  485 
4,800 

800 
513,  229 
125,  287 
108,  892 

15,  070 

58,  800 

1,  703, 169 

142,  400 

76,  050 

360,  000 

547,  000 
18,  000 
27,  000 
49,  300 
90,  000 

13,  500 

7,  781,  359 

1,  391,  584 

1,  794,  761 

278,  600 

84,400' 

1 

2, 113,  080 

182,  000 

100,  750' 

Kentucky  , 

Marylaud 

1 

5)0,000 

7."3,  000' 

27,  ODO' 

Michigan    

33,  000 

74,  OHO- 

WO,  000' 

16, 875 

9,  874,  098 

7 
1 

2 

1,  756,  651 

2  333,348 

310,  000 

117.— MANTELS,  SLATE,  MARBLE,  AND  MARBLEIZED. 


The  tTnited  States 

California 

Connecticut 

District  of  Columbia 

Illinois 

Maryland 

Massacbusclls 

Missouri 

Now  Hampshire 

New  -Terser' 

New  Toik 

Ohio 

Pennsylvania 

Vermont 


$750,  300 


20,  000 
.5,  700 

28,  000 
6,000 

23,  000 

1,200 
13,  600 
20,  000 

2,  500 
221,  500 

2U,  000 

145,  800 

22,  000 


690 

35             $313,009 

$476,  431 

$1,  030,  6C0' 

11,  700 
5,000 

28,  900 
2,  496 
8,388 

750 
6,550 

673 
1,458 
50,  680 

96,  722 
77,  792 
21,  900 

10,  000 
10, 100 
56,  080 
7,200 
10,  784 

1,800 

17,  660 

1,300 

1,  000 

65,  864 

137,740 

127,  .51 3 

29,  500 

25,  000. 

18,  500 

112  000' 

10 

2 
2 

78 

4 

12,  604 

19 

2 

1 

3, 60O 

11 

2 

2,000 

3,  550- 

147,  565- 

311  330 

6 

108 

210 

17 
4 
6 

171 

263, 106 
73, 500 

47 

118.— MARBLE  AND  STONE  WORK. 


The  United  States 


2,846 

$16,  498,  221 

5 
3 

67 
6 

63 

4 
25 

1 

10 

188 

156 
85 
31 
45 
11 

67 
59 
199 
86 
35 

17,  475 

790 

332,  650 

22,  500 

522,  850 

28,  500 

113,  745 

10,  000 

45,100 

799, 125 

338,  547 

240,  970 

02,900 

180,  775 
62,  550 

137,  600 

073,  92B 

1,  273,  489 

292,  550 

105, 100 

Alabama 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

District  of  Columbia. 

Morida 

GeoTffia 

Illinois 

Indiana 

Iowa 

Kansas  

Kentucky 

Louisiana 

Maine 

Maryland 

Mfis.'iacliusctts 

Michigan 

Minnesota 

66 


21, 112 


23 


339 
66 

322 

24 

137 

5 

65 

1,556 

582 
317 
196 
281 
65 

260 
863 
3,029 
423 
177 


336 


,  238, : 


10,  250 

225 

231,817 

25,  2110 


2,  743,  345  !      $31,  415, 150 


164, 

432    ! 

8, 

700 

60, 

490 

1, 

622 

24 

720 

712, 

.515  i 

250,599    ! 

142 

20(1 

75 

880 

132 

469 

32 

575 

90 

230 

336 

327 

835,  244 

206,  809 

80,  323 

13,  0.50 

34,  50O 

900 

2,600 

319,  904 

710,  540 

23,  750 

•      06, 2(J0 

139,  203 

419,  948 

10,700 

23,  900 

91,  806 

198,  699- 

3,  000 

5,  500 

32,  039 

88,  567 

909,  793 

2, 102,  387 

427,  253 

980,072 

186, 119 

499,744 

60,  885 

206,  500 

200,  306 

496,  980 

61,208 

134,  490 

71,  902 

245,  750 

467,  243 

1,  007, 893 

001,  482 

2,  594, 182 

274,  446 

674,  780 

82,  280 

221,175 
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Table  III.— GENERAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTRY.  ETC.:  1880. 

118.— MARBLE  AND  STONE  WORK— Coiitiimed. 


St-ates  and  Territories. 


No.  of 
establish-       Capital, 
ments,    I 


Mississippi 

Missouri 

Nebraska 

Nevada 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina  . 

Oiiio 

Oregon  

Pennsylvania . . . 
Rhode  Island .. . 
South  Carolina . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

"West  Virginia . . 

Wiscimsin 


$5,  000 
376,  800 

20,  700 

l.-iJOO 

153,331 

411,860 

4,  892,  056 

7,600 

1, 127,  930 

13,  175 


2,  476, 

346, 

20, 

82, 

21, 

4 

904, 

39, 

1, 
20, 


752 
000 
650 
280 
4.50 

,400 
675 
260 
600 
450 


A\'ErtAGE    M'MOEU  OF   IlANll.-i 
EMl'LOyED. 


Males    I  FfUiJile.^ 

above  16    abuvi'  i: 

years.     1     years. 


297,  710 


,032 

95 

1 

50 

366 


4 

4 


970,  026 

155,  Oil 

1.8,  870 

01,065 

17,400 

3,868 

394,400 

35,299 

600 

20, 135 

155,  803 


Value  ol 
materials. 


$10,  7C.i 

:154,  958 

47,  230 

1,000 

91,  110 

I 

286,512 

4,055,445  I 

9,798  1 

904,  069  I 

20,150  I 

1,  467,  475 

110,  299 

27,  950 

81,937 

26,  800 

;l.300 
,'.:J5,  837 
40,  953 

2,100 
20,  500 

207,  879 


V;ilue  ot" 
[jnidui;ts. 


$'I4,  CSS 

1,  O03,  .544 

96,  250 

2,  326 

374,  603 

811,  99l> 

10, 189,  267 

37,010 

2,  240,  160 

52,  650 

,;,  135,651 
374,  909 

59,  734 
237,  .596 

68, 100 

9,  400 

1,  303,  790 

110,  525 

4,500 

00,  334 

504,  71* 


119.— MASONRY,  BRICK  AND  STONE. 


The  United  States 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

District  of  Columbia  . . . 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Nebraska 

New  Hampshire 

New  Jersey 

New  Mexico 

New  ToTk 

North  Carolina 

Ohio 

Pennsylvania 

Rhode' Island 

Tennessee 

Texas  

Utah 

Virginia 

"West  Virginia 

Wisconsin 


25 
1 

59 
10 

31 
4 
99 
48 
43 

17 
12 
18 
16 
47 

272 
39 
81 


9 ; 

12 
69  ■ 


1 
102 
109 
47 


$3,  990,  700 


2,  500 

76,  150 

800 

146,  705 

21,  370 


120.— MATCHES. 


37 

$2, 114,  850 

4 

5 
1 

3 

3 
2 

1 

8 
1 

1 

5 
1 

35,  600 

152,  000 

250,  000 

51,  500 

71,  000 

91,  000 

260,  000 

6,000 

321,9.50 

300,  000 

13,  000 

237,  SOO 

325,  000 

35 

192 

0 


10,  500 

190 

2,675 

38 

297,  807 

1,893 

44,  937 

305 

53,  646 

270 

27,  750 

92 

.52,  200 

146 

18,  olio 

87 

13,  050 

133 

203,  600 

655 

784,  750 

3,  042 

61,  540 

330 

145,  770 

871 

3,  000 

14 

95,440 

473 

25,  575 

1     144 

13, 100 

'     122 

224,  930 

704 

700 

4 

966,  695 

,    2, 873 

150 

4 

220,  270 

S.50 

306,  325 

734 

M).  175 

346 

31,  440 

180 

2,  500 

i      17 

620 

13, 100 

!     104 

2,  070 

38 

40,  300 

182 

The  United  States . 

California 

Connecticut 

Delaware 

Illinois 

Maine, 

ilas9!ichusetta 

Michi<;an 

New  Jersey 

New  Ymk.   

Ohio 

Orep.on        

Peuusylrnuiii   

Wisconsin 


'200  ' 
Hi  ■ 
64 


9:. 

4 
1U4 

1U2 


39 
50 




12 

12 

33 

14 

8 

1 

7 

3 

51 
39 


205 
15 

234 
46 


60 

320 


830,806  1 

.$10,  123,  478 

$30,  586,  553: 

19,  ODD  ! 

20,  500 

49,  009 

136,127  ■ 

182,  708 

303.  409 

6,  000  : 

3,  500 

13,800 

313,124 

397,  949 

841,  49.3 

22,  975  i 

104,  290 

172,  590. 

68,  750  * 

90,  0.50 

200,  079 

7,450 

7,  500 

18,  300 

863.283 

1,778,290 

2,  942,  422 

127,  684 

186,  280 

389,  335 

76,  .575 

119,  159 

240,  797 

33,  078  I 

.".2,  219 

98,  292 

56,874  t 

79,  889 

172,  359 

36,950 

31,  000 

92,  409 

3.3,750 

34,  715 

87,  020 

206,  889  j 

399,  777 

767,  94ti 

309,  693 

1,  793,  923 

3,  711,  075 

100,  210 

153,  898 

300,  334 

304,  665 

393,  450 

73.5,  818 

3,  475 

1,300 

7,  7oa 

243,484 

264,  221 

683,  900 

41,900 

70,  536 

138,100 

39,738 

08,  977 

117,  728 

2H2, 135 

397,  005 

853,  046 

3,  000 

3,  300 

7,000 

.'.21),  550  j 

2,  265,  235 

4,  649,  358 

I 
350 

300 

1,500 

32.5,131 

479,  113 

1,022,469 

329,  237 

419,  630 

966,  050 

138,  924 

302,  385 

413,044 

56,  410 

134,  715 

221,625 

1,440 

3,100 

9,  209 

250 

360 

2,  535. 

37,  250 

13,  554 

56,  750 

12.  190 

6,  010 

2:1,  400 

73,  335 

74,  135 

178,  800 

$.535,911  ! 

1 

.$3,  298,  502 
164,  800 

$4,  608,  446 

3.1,  000 

213,  600 

51.  M7 

354.  4.54 

465.  692 

44.  Olio 

446,  727 

550,  000 

10,  065 

19.5,894 

23.5,  000 

3,^,312 

263,  693 

314,  5li3 

40,000 

247,  .500 

313,000 

80,  000 

130,  000 

33V.  500 

1,840  ;| 

1,  470 

3,600 

84,860  :■ 

270,  632 

551,  370 

68,  686 

600,  000 

035,  529 

1 ,  300 

2,  IIOO 

4.  330 

29.  931 

160,  592 

Mil,  509 

.56,  200 

454,  SOO 

."i.rj,  9  ;2 

(i? 
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Tablk  rir,— general  statistics  foe  bach  specified  INDUSTET,  etc.:  1880. 

MATS  AND  MATTING. 
(See  Table  IV  (B)  for  Connecticut,  Delaware,  Massachusetts,  and  New  York.) 


121.— MATTRESSES  AND  SPRING  BEDS. 
(See  also  Famiture.) 


States  and  Territories. 


The  United  States 

Alabama 

Arkansas 

California 

Colorado  

Connec  ticut 

District  of  Columbia  . . . 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Ma-ssachusetts 

Michigan    

Minucsota 

Mississippi 

Mis.souri 

Ng\  ada 

Now  Hampshire 

New  Joraey 

New  York 

North  Carolina - 

Ohio 

Oregon 

Pennsylvania 

Hhodo"  Island 

South  Carolina 

Tennessee 

Texas 

Utah 

West  Virginia 

Wisconsin 


No.  of 

establish 

ments. 


357 


1  1 
6  I 

44 
18 
4 


Capital. 


$1, 749, 750 


1,800 
1,000 

126,  300 
1,000 

149,  000 

8,250 

4,  Quo 

223,  350 

29,  300 

15,  300 

27,  790 

23,  850 
3,4.50 
2,500 
7,075 

267,313 

32,  085 
10,  000 

2,300 

24,  950 

250 
200 

28,  5.50 
449,  198 

1,600 

98,  890 

2,750 

123,  850 

29,  700 
500 

4,000 

14,  900 

150 

200 

33,  600 


AVEEAGE  KUJIEEE  OF.  HANDS 
EMPLOYED. 


Males 

above  16 

years. 


3 
64 

2 
64 

6 

9 

298 


14 

46 

8 

2 

11 

302 
47 
19 


1 

1 

63 

366 

8 


119 
21 
2 


Females 

above  15 

years. 


466 


167 
2 
3 


23 


Children 

and 
youths. 


7 

88 

7 

19 


158 


Total 

amount  paid 

in  wages 

during  the 

year. 


$868,  325 


2,401 
2,500 

37,076 
2,100 

29,  016 

2,000 

3,760 

136,  316 

15,  250 
8,137 

5,785 
19,  051 
2,712 
1,200 
4,867 

188,  211 

16,  471 
7,300 
2,661 

32,  659 

180 

25 

20,216 

205,  252 

800 

34,943 


51,  263 

9,356 

100 

3,770 

7,350 

250 

50 

15,  297 


Value  of 
materials. 


,  116,  471 


6,764 

2,600 

98,  476 

1,000 


134,  764 
12,640 

5,100 

342,  850 

35,  390 

49,  230 

40,  203 

47,  555 

26,  600 

3,375 

32,843 

658,  433 

53,  005 

18,  000 

3,835 

94,036 

600 

360 

58,976 

873,  987 

927 

128,  285 

2.50 

252,  990 

80,260 

300 

5,550 

10,  300 

300 

200 

37,  718 

Value  of 
products. 


$5, 288,  234 


14,000 
6,000 

168,  337 
6,500 

243, 315 

17,440 
12,  600 
758, 608 
74,  225 
73,800 

61, 450 
94, 150 
39,  200 
5,260 
45, 525 

1,  008,  793 

93, 408 

39,  500' 

8,450 

172,  300 

2,000 

550 

101, 900 

1, 426, 602 

2,600 

223,  860 

1,100 

362,  699 

113, 656 

900 

16,  000 

23, 400 

800 

600 

70, 016 


122.— MILLINERY  AND  LACE  GOODS. 

(See  also  Artilicial  feathers  and  flowers.) 


The  United  Stat«s 

California 

Connecticut 

Illinoia 

Indiana 

Iowa 

Kentucky 

Maryland 

Massachusetts 

Minnesota 

New  Jersey 

New  York 

Ohio 

Pennsylvania 


247 


7 

11 
4 
3 
1 

110  , 

22  1 
40 


$3,  678,  i 


137,  600 
40,  000 
123,  750 

37,  000 
8,000 

61,  000 
79, 100 

38,  500 
13,  500 

6,000 

1,  460,  680 
81,450 
593,  300 


971 


5,248 


732 
25 


198 
56 

306 
69 
11 

79 
133 
109 

34 


2,827 

259 

1,139 


$1,  661,  044 


78,  932 
22,  300 
90,  300 
12,  100 

2,  815 

20,  240 

35,  896 

33,  300 

9,600 

4,000 

1,068,173 
77,  480 
205,  942 


$6,  142,  091 

$9,  677, 640 

305,  900 
59,  900 

267,  060 
78,  000 
11,000 

456, 300 
93, 000 
471,400 
132,000 
15,  500 

96,  600 
148,  240 
224,  900 

33,  000 

5,580 

149,  900 

229,460 

317,000 

60,600 

11,  580 

3,  685,  280 

162,  852 

1,  063,  779 

5,  797,  531 

320,  001 

1,  518,  578 

MILLSTONES. 

(See  Table  IV  (B)  for  California,  G-eorgia,  Maryland,  Massacliusetta,  Kovr  York,  Ohio,  aud  Pennsylvania.) 

123. —MINERAL  AND  SODA  WATERS. 


The  United  States  .  - 

Alabama 

Aikanaaa  

Cnlifornia f- 

Colorado 

Connecticut  

Dakota 

Uelawafe 

District  of  Columbia 

G  (Hjr^ia 

Illinois 

6S 


512 

$2,  569,  561 

2,480 

27 

219 

$1,  065,  633 

$2, 117,  764 

$4,  741, 709 

1 

5,000 
3,  100 
69,  875 
22,  100 
24,  900 

1,500 

5.000 

19,  200 

13,  300 

290, 118 

4 
6 
46 
20 
17 

1,500 

1,750 

29,  315 

12, 130 

4,003 

60 

2,600 

13,  432 

8,  206 

120,  8«8 

4,800 
4,500 
50,  307 
20,  380 
14,  360 

COO 

1,000 

10, 100 

10,  889 

274,  702 

19,  000 

7,700 

131,  645 

55,  .575 

29,  960 

2,00» 
6,000 
33,700 
33,288 
613,358 

2 

18 

1 

6 

8 

2 

1 

1 

1 

8 

24 

22 

314 

3 

8 
2 
17 

6 

56 

1 
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Table  HI.— GENERAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTEY,  ETC.:  1880. 

123.— MINERAL  AND  SODA  WATERS— Continued. 


•States  and  Territoxiee. 


Indiana 

Iowa 

Kansas 

KentucTjy  

Louisiana 

Maine 

Maryland 

Massacliusotts  . 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraslia 

Nevada*. 

New  Hampsliire 

New  Jersey 

New  Yorli 

Ohio 

PennsylTania . . . 

Eliocle  Island  . . . 
South  Carolina.- 

Tennessee 

Texas 

Utah 

Virginia 

"Washington 

"Wisconsin 


No.  of 
establish- 
ments. 


Capital. 


$23,  BOO 
75, 100 
10,  000 
25,  400 
29, 100 

8,275 

69, 400 

180,  700 

25,  995 

31, 100 

1,000 

152,  000 

5,500 

16,  000 

3,000 

6,600 

76,  200 

864,  948 

132,  200 

192,  800 

25,  400 

5,000 

43,  000 

19,  450 

6,600 

9,200 

3,000 

75,  200 


AVEKAGE 

NUMBEK   OF   H-LNDS 
EMPLOYED. 

Males 

above  16 

years. 

Females 

above  15 

years. 

Children 

and 
youths. 

34 
50 
10 
25 
37 

28 
90 
214 
29 
39 

1 

128 

6 

15 

3 

9 

89 

664 

151 

200 

22 
14 
48 
18 
6 

14 
2 

67 

1 
1 

ie' 

5 

2 
4 
5 
1 

1 

5 

28 

6 

6 

57 
19 

22 

3 

2 
2 

1 

6 

1 
4 

6 

11 

Total 

amoimt  paid 

in  wages 

during  the 

year. 


$7,  166 
16,  804 
3,900 
10,  697 

18,  312 

7,000 

34, 153 

107,619 

8,423 
12,  936 

310 

57,  076 

3,400 

3,100 

990 

2,925 

35,  709 

351,  014 

47,  387 

83,044 

8,399 
4,209 
12,  602 
7,670 
1,612 

5,350 
550 

19,  612 


Value  of 
materials. 


$19,  246 
70,  000 
4,000 
13,550 
24,  350 

5,000 

109,  085 

220,  789 

16, 166 

26,  300 

250 

102,  390 

5, 100 

7,000 

1,000 

5,300 
93,  670 

590,  273 
79,412 

181,  095 

18, 140 
8,200 

52,  675 
9,450 
4,200 

7,900 
4,000 
47,  696 


Value  of 
products. 


$37,  840 
116,  400 
11,  200 

39,  393 
75,  900 

20,  000 
202,  307 
434,  803 

40,  800 
61,  200 

1,160 
274, 100 

10,  600 
19,  000 

3,000 

11,  951 

178,  847 
,  368.  542 
210,  792 
340,  433 

48,  375 

21,  150 
123,  775 

28,  400 
7,700 

23,  000 

7,  000 

104,  825 


MIRRORS. 

(See  Table  IV  (E)  for  California,  Louisiana,  Massachusetts,  New  York,  and  Ohio.) 

MIXED  TEXTILES. 

(See  Table  VH.) 

124.— MODELS  AND  PATTERNS. 


230 

$377,  551 

699 

21 

19 

$389,  837 

9,532 
28, 115 

6,838 

60O 

36,  280 

600 
2,247 
1,944 
2,100 
2,050 

58,  684 
7,830 
2,716 
7,600 
6,543 

119, 125 

19,  893 

59,271 

16,  089 

700 

1,080 

$168,  696 

$908,  830 

/ 

7 
10 
7 
1 

13 

2 
3 
1 
2 
3 

39 
6 
3 
4 

8 

54 
21 
31 
6 
2 

2 

8,900 

11,  300 

7,200 

.500 

18,  20O 

300 
5,330 

700 
2,000 
1,450 

50,  060 
8,800 
2,800 

13,  700 
7,575 

131, 121 

19,  450 
70,  225 
16,  500 

450 

1,000 

15 
37 
12 
1 
66 

3 
3 
3 
4 
5 

125 
12 
5 
11 
14 

202 
42 

109 
20 
2 

2 

1 
1 

3,  856 

10,  575 

2,605 

400 

9,861 

150 
860 
300 
400 
1,700 

23,  275 

3,275 

800 

1,920 

2,437 

47,196 

9,615 

31,811 

16,  280 

500 

900 

23,  966 

60,  665 

16,  440 

1,840 

1 

72,  572 

1,900 

4,800 

3,600 

3,  200 

8,100 

2 

1 

1 

136,  933 

18,700 

Minnesota 

6,000 

1 

21,  400 

17,  477 

Now  York                                                      

^8 
10 

3 

4 
4 
1 

1 

272,  665 

Ohio                                                           

51,  396 

139,  224 

42,  432 

2,000 

3,620 

MUCILAGE  AND  PASTE. 

(See  Table  IV  (B)  for  California,  New  Jersey,  and  Pennsylvania.) 

125.— MUSICAL  INSTRUMENTS  AND  MATERIALS  (NOT  SPECIFIED). 


The  United  States 

California 

Connpcticnt 

Districb  of  Columbia 

Illinois ..- 

Indiana 

Kansas 

Maine 

Maryland  

Maseaehusotts 

Minnesota 


84 

$654,  850 

628 

29 

16 

$293,  062 

$385,  776 

4 

1 
1 
1 

6 

1 
1 
8 
10 
3 

2,560 

260,  000 

2,000 

150 

32,  850 

150 
400 

4,900 
40,  700 

2,000 

7 

105 

2 

3,660 
62,  500 
1,036 

1,150 

15 

160,  000 

200 

400 

82 
1 

33,  450 
360 

13,  000 

125 

200 

4 

48 

6 

1,395 

23,  042 

4,600 

1,975 

2 

11,  663 

1,200 

$853,  746 


8,400 

240,  000 

2,400 

800 

.58,  800 

1,  .500 

OUO 

7,400 

49,  300 

8,  000 


69 


60 


STATISTICS  OF  MANUFACTURES. 


Table  III.— GENEEAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTEY,  ETC.:   1880. 
12.5.— MUSICAX,  INSTRUMENTS  AND  MATERIALS  (NOT  SPECIFIED)— Contiuued. 


States  and  Territories. 


No.  of 
establish- 
ments. 


Missouri 

Kew  Hampshire 

New  Jersey 

'New  York 

Ohio 

Pennsylvania  . . . 

Tennessee 

Vermont  


10 
2 
4 

16 


Capital. 


$61,  500 
12,  500 
26,  000 
44,150 
12,  300 

149,  200 
5,500 
2,000 


AVEKAOE  NU5IBER   OF  HANDS 
EMPLOYED. 


Males 

above  16 

years. 


129 
3 


Females 

above  15 

years. 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$6,  050 
6,000 
13,  900 

37,  278 
6,  875 

91,010 
2,000 


Value  of 
materials. 


$9,  425 

5,500 

10,  600 

76,  433 

4,925 

88,  5.55 
175 
250 


Value  of 
pioducts. 


$31, 250 
19, 000 
30,  000 

153,  204 
19,  625 

219,  087 

3,  .500 

900 


126.— MUSICAL  INSTRUMENTS,  ORGANS  AND  MATERIALS. 


The  United  States 

California 

Connecticut 

Delaware 

Georgia 

Illinois 

Indiana 

Iowa 

Xentncky 

Maine   

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missouri 

New  Hampshire 

New  Jersey 

New  York' 

North  Carolina 

Ohio 

Pennsylvania 

Hhode  Island    , 

Vermont , 

Virginia 

Wisconsin  


7,000 

238,  000 

2,500 

1,500 


3,948 

89 

165 

$2, 

3 
419 

2 

4 

i 

] 

.53 

000 

300 

25,000  i 

41 

500 

16,250 

,  324,  866 

137,  000 

'1 

300 

10 

600 

18 

200 

3.54,022 

460 

350 

1 

000 

86 

000 

68, 

950 

5, 

000 

803, 

000 
600 

4 

307 

3 

4 


142,  539 


.5,  000 
199,  737 
200 
750 
201,  007 

60,400 
275 

3,  030 
14,  000 

8,  000 

876,785 

64,8.50 

1,  995 


3,000 

206,  200 

1,000 

1,600 


$2,  692,  332 


6,000  , 

12,  948  1 

160,900 

234,648 

3,000 

63,300 

23,  804 

3,  000 

302,  126 

200 

1,500 
323,  978 

64,400 

750 

9,000 

15,  200 

24,  810 

.,028,501 

83,177 

1,300 

5,  200 

12, 141 

215,  168 

203,661 

3,000 

58,200 

24,  020 

1,000 

304,  500 

500 

3,000 


.?0, 136,  472 


12,  000 

604, 937 

1,000 

2,400 

650, 500 

130,500 
2,600 
20,  000 
.54,  000 
41,000 

!,  354,  24.'! 

202, 179 

5,600 

16,  600 

30,  7i;i 

467,  000 
604,  891 

10,  000 
132,315 

65,  794 

7,000 

680, 800 

2,000 

6,500 


127.— MUSICAL  INSTRUMENTS,  PIANOS  AND  MATERIALS. 


The  United  States  . 


California . . . 
Connecticut. 

Illinois 

Indiana   

Kentucky  . . . 


174 


Maryland 

Massacljusetts   .. 

Michigan 

Missouri 

New  Hampshire  . 


New  Jersey  . . 
New  York ".  - . . 

Ohio 

Pennsylvania . 
Texas' 


Wisconsin  . 


19,  577 


6,449 


0 
3 

! 

50,  (100 
257,  000 
20,  300 
77,  000 
40,  700 

290 

90 
26 

4 
45 
1 
7 
3 

638,  382 

1,  905,  700 

4,000 

21,  350 

18,  000 

380 

1,473 

4 

19 

32 

82 
] 
5 
1 

10,  200 

6,  627,  845 

15,  000 

169,  500 

4,000 

6 

3,  892 
20 

$5,  283,  119 

$12,  264,  521 

41,  725 
182,018 
11,  800 
43,  000 
13,  800 

92,  700 
386,  683 

37,  676 
109,  000 

42,  200 

1.57,  699 

1, 132,  847 

1,500 

8,060 

15,  994 

534,  099 

2,652,856 

5,500 

27,  200 

30,380 

6,000 

3,  579, 131 

3,000 

81,  145 

900 

13.000 

8,  084,  164 

15,  000 

217,  924 

3,  500 

4,500 

12,  750 

128,— NEEDLES  AND  PINS. 


The  United  States 

ConnecticTit 

Maryland 

Massachusotts 

Michigan 

New  Hampsliire 

New  Jersey 

New  York 

YeiTUont 


13 

11 
2 


$1, 144,  550 


036,  500 

9,000 

185,  200 

180,  000 

19,  250 

4,  500 

104,  100 

0,000 


$392,214 

$591,  013 

$1,  378,  023 

l,<s3,nn:; 
4,  :;(ui 

10:1,719 
27,  IHIO 
23,  280 

389,  385 

1,  900 

S3,  268 

64,  300 

5,  500 

804,  985 
9,000 
257, 413 
150,  000 
37,  025 

8,700 

31,712 

3,000 

4,400 

SO,  300 

2,500 

16,000 

91,  ooe 

12,  000 

STATISTICS  OF  MANUFACTURES. 
Table  III.— GENERAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 

NETS  AND  SEINES. 
(See  Table  IV  (B)  for  Connecticut,  Kentucky,  Massacliu.setta,  New  York,  Penuaylvania,  and  Virginia. ) 

OIL,   CASTOR. 
(See  Table  IV  (B)  for  Illinois,  Kansas,  Missouri,  Xew  Jersey,  and  Ohio.) 

129.— OIL,  COTTONSEED  AND  CAKE. 
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States  and  Territories, 


Tlu'  United  States 

Alabama 

Arkaus;ia   

Connecticut 

Louisiana    

Mississippi 

Missouri 

Ohio 

Rhode  Island 

Tennessee 

Texas 

Virginia 


Xo.  of 

establish-' 
mL-nt.s. 


AVERAGE  NUMBER   OF  JIANDS 
EMPLOYED. 


8 


Capital. 


$3,  862,  300 


82,  000 

275,  000 

2,800 

,  557,  500 

450,  000 

80,  000 
150,  000 
125,  UOO 
936,  000 
202,000 

3,000 


Males 

above  16 

years. 

3,114 

Females 

above  15 

years. 

CbUdren 

and 
youths. 

33 

172 

ISO 

Total 

amount  paid 

in  "wages 

during  the 

year. 


$860,  KUj 


Value  of 
materials. 


1,352  1 
440 

55 
45 
32 
644 
151 


18 
3 


422,  165 
94,  860 

18,  750 

7,  <150 

14,899 

163,  340 

30,  272 

1,200 


i,  091,  251 


1. '8,000 

:J7K  (100 

5110 

2,2^0,  910 


371 

080 

80 

000 

400 

000 

415 

.'■20 

812 

000 

192 

441 

2 

500 

OIL,  ESSENTIAL. 
(See  Table  IV  (B)  for  California,  Illinois,  Michigan,  ISTow  Jersey,  Isevf  York,  Pennsylvania,  and  Virginia.) 

OIL,  ILLUMINATING,  NOT  INCLUDING  PETROLEUM  REFINING. 

(See  Table  IV  (B)  for  Maryland,  Massachusetts,  (3hio,  and  Pennsylvania.) 

130.— OIL,  LARD. 


The  United  States . 


Illinois  .  - . 
Indiana  ... 

Iowa 

Maryland . 
Missouri- . 


28         $1,  127,  500 


New  York  . . . 

Ohio 

Pennsylvania 


190,  000 

40,  000 

8,  000 

7.5,  000 

96,  000 

170, 000 

472,  500 

76,  000 


100 

106 

18 


$161,  672 


42 

600 

4,260 

2 

000 

10 

000 

13 

050 

37 

415 

42 

772 

9 

.575 

4, 184,  450 


928,  000 
130,  000 
20,  000 
500,  000 
505,  750 

920,  600 

1,  035,  636 

144,  464 


Value  of 
products. 


$7,  600,  921 


247,  982 

590,  000 

575 

3,  739,  466 

560,  363 

140,  000 
435,  000 
458,085 
1,  235,  000 
276,  4.50 

8,000 


4,  721,  066 


1,107 

000 

140 

(100 

30 

600 

.550 

000 

539 

000 

1,  026,  800 

1,141 

835 

179,  831 

131.— OIL,  LINSEED. 


The  United  States . 


California 

Illinois 

Indiana . . . 

Iowa 

Kansas  . . , 


Kentucky... 
Minnesota  .. 
Nebraska  . . 
New  Jersey . 
New  York".. 


872,  750 


1,  378 


Ohio 

Oregon 

Pennsylvania  . 

Virginia 

"Wisconsin  .  - . . 


400,  000 

1,  035,  000 

435,  000 

432,  (100 

29,  000 

75,  000 
210,000 
100,  000 

14,000 
1,  406,  000 

1, 123,  550 

37.  000 

409,  200 

1,  000 

166,  000 


60 
238 
103 

94  i 

29 

12 

60 

19 

1 

359 

299 
14 
59 
1 
30 


11 

2 


132.— OIL,  LUBRICATING. 


The  United  States . 


Oeorgia 

Maine    

Massachusetts. 

Micliigan 

Minnesota 


Mis 


New  York". 

Oliio    

reniisvlvau 


$1,  370,  ! 


1 

3,000 

1 

100,000 

5 

80,  000 

1  ; 

52,  (100 

1  i 

.5,  000 

i! 

2,  000 

1  1 

3,  000 

!■' 

231,  80(1 

10 

7.^11,  925 

12,000    I 


„  ! 


$681,  677 

$12,  874,  294 

$15,  393,  812 

30,  000 

400,000  1 

461,000 

117,  255 

2,  520,  3S0 

3,  099,  893 

4t,  715 

1,  125,  000 

1,  276,  800 

40,  330 

570,  812 

706,  800 

9,  200 

90,  400  ■ 

110,  OOO 

4,  500 

50,000 

70,  000 

30,  000 

277,  000 

352,  000 

10,  5U0 

85,  000 

125,  000 

450 

9,000 

9,  500 

196,277 

4,  961,  782 

,5,  679,  607 

143,4.54 

1,  903,  103 

2,  381,  934 

4,  550 

31,  817 

42,  967 

29,  846 

596,  50(1 

697,  205 

120  ' 

100 

700 

14,  480 

253,  400 

320,  400 

$208,145 


$2, 129,  5S9 


750 

100 

2,  400 

6,  000 

17,  800 

170,  000 

2,  700 

3,  500 

600 

3,  5U0 

1,  000 

7,000 

1,  135 

2,  035 

i;o,  485 

380,  571 

7,s  (;!i2 

1,031,  112 

41,  593 

508,  411 

999  1 

11,  300 

$2,  925,  501 


15 

000 

ODD 

217 

600 

12 

000 

4 

350 

9 

000 

6.047 

5-;4 

,-95 

4:;i 

039 

642 

370 

20,  500 


71 
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133.— OIL,  NEAT'S-FOOT. 


States  ajid  Teiritoriee. 


The  United  Stotes 

Connecticut 

District  of  Columbia 

Maryland 

Massachusetts 

Missouri 

New  York 

"Rhode  Island 

Vii-ginia 


No.  of 
establish- 
ments. 


Capital. 


$433,  050 


6,500 

2,250 

100 

14,  900 

400,  300 

4,800 
4,000 
1,200 


AVEEAGE  NUMBER  OF  HANDS 
EMPLOYED. 


Males 

above  16 

years. 


50 


Females 

above  15 

years. 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$16,  554 


3,200 
1,560 
50 
5,930 
3,946 

1,200 
468 
200 


Value  of 
materials. 


$210,  524 


18,000 
19,  025 
450 
73,  300 
92,666 

3,  500 

3,375 

208 


Value  of 
products. 


$259, 086 


30,  000 
23,486 
1,000 
89, 760 
102,  300 

6,500 

5,660 

500 


OIL,  EESIN. 

(See  Table  IV  (B)  for  New  York.) 

OILCLOTH,  ENAMELED. 

(See  Table  IV  (B)  for  New  Jersey  and  New  York.) 

OILCLOTH,  FLOOR. 

(See  Table  IV  (B^  for  Maine,  Massachusetts,  New  Jersey,  New  York,  and  Pennsylvania.) 

134.— OLEOMARGARINE. 


The  United  States  . 


Connecticut 

Illinois 

Indiana 

Kentucky  . . . 
Maryland . .  - , 


Massachusetts  - 

New  York 

Ohio 

Pennsylvania .  - 


15 


$1,  680,  300 


2,000 

208,  80O 

1,000 

400,  000 

20,  000 

3,000 
645,  600 
300,  000 
100,  000 


561 


30 
63 
10 
75 
20 

28 
270 
20 
45 


18 


20 


$212,  952 


7,931 
21,  310 

1,200 
10,  OOO 

5,000 

6,875 

126,  636 

8,000 

26,  000 


$5,  486, 141 


125,  000 

328,  600 

8,000 

200,  000 

55,  000 

50,  000 
,418,695 
108,  000 
193,  946 


I 


135.— PAINTING  AND  PAPEEHANGING. 


$8, 892,  939 


150, 000 
437, 800 

18,000 
250, 000 

85,  000 

65,000 

i,  338, 753 

250,  OOO 

298,  388 


The  United  States . 


Alg^bama  — 
California. . . 

Colorado 

Connecticut 
Delaware  — 


District  of  Columbia. 

Florida 

Georj,cia 

Illinois 

Indiana 


Iowa 

Kansas  -  - . 
Kentucky 
Louisiana- . 
Maine 


Maryland   

Ma-ssachusL'tts - 

Michigan 

Minnesota 

Mississippi 


Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire . 


New  -Jer.Rey 

New  York 

North  CaioUna  . 

Oliio 

Oregon 


Pennsylvania . . . 
Ehode  Island ... 
South  Carolina. 

Tennessee 

Texas 


Utah 

Veraiont 

Virginia 

"West  Virginia . 
Wisconsin 


4 

155 

1 


95 

617 

71 

47 

4 

156 
1 

14 
1 

45 

159 
852 

6 
201 

3 

607 
113 
10 
12 
25 


$5,  645,  950 


5,850 

109,  750 

250 

109,  535 

3,825 

16,  600 

100 

46,  650 

389,  370 

79,  7.50 

38,  .525 
28,  510 
44,  800 

10,  425 
36,  575 

103,  273 
070,  528 
144,  525 
3B,  285 
2,375 

392, 180 

300 

32,  875 

100 

67,  325 

193,  675 
1,  567,  235 

2,340 
221,  411 

1,100 

940,  997 
138,  365 
0,810 
27,  600 
44,  200 

11,  600 
4,300 

25,  940 
2,200 
85,  900 


17,  271 

131 

309 

16 

490 
3 

1 

16 

398 

3 

17 

101 

2 

3 

105 

1 

42 
3 

3 
2 
5 

1,349 
314 

138 
66 

1 
39 

1 

177 

98 

135 

285 

8 
17 
11 
5 
1 

19 

2,  530 
453 

4 

137 

10 

975 

1 

15 

74 

5 

1 

148 

18 

2 
33 

1 
10 

698 

4,000 

12 

935 

4 

14 

82 

1 

10 

2,620 
419 

5 

39 

51 

76 

... 

92 

18 
13 

1 

6 

74 

1 

U 

324 

6 

$7,  920,  866 


5,400 
294,  870 

1,000 
180,  946 

4,362 

50,  044 
500 

46,  603 
662,  180 
139,  809 

59,  787 

24,  558 
68,  333 
30,  412 
45,  510 

148,  726 

1,  064,  367 

184,  957 

57,  855 

3,470 

443,  944 
500 

34,  481 
190 

71,754 

277,  628 
2, 180,  099 

4,456 
334, 129 

2,  550 

1,  040,  820 
205,  507 

11,  794 
28,  268 
50,  475 

12,  533 
4,  425 

25,  491 
4,666 

113,  507 


$8,  762,  780 

$22,457,560 

7,000 

18,000 

244,  949 

760,  596 

250 

2,600 

228.  012 

54(j,  118 

8,275 

16,648 

49,  387 

143,471 

2,000 

4,000 

44,  513 

124,  830 

74,5,  547 

1,  861,  048 

269,  360 

631,  902 

80,  019 

187,  910 

39,  988 

85,424 

81,670 

204,771 

33,800 

86,000 

64,  565 

147,  850 

175,  307 

467, 617 

1,  076,  024 

2,  902, 719 

278,  027 

667,  .WO 

95,  360 

226,  300 

8,300 

19, 170 

610,  594 

1,  404, 122 

2,000 

4,000 

41,489 

106, 100 

100 

1,600 

87,  024 

215, 062 

300,  909 

798,  077 

2,  257,  425 

5,  897,  270 

4,200 

11,950 

357,  869 

996,  672 

2,750 

10, 700 

1,  045,  007 

2,  781, 153 

190,  703 

645,615 

14,  764 

34,365 

34,375 

93,  468 

74,  400 

167, 250 

8,126 

28,  030 

4,175 

12,925 

30,  663 

92,843 

6,567 

14,  050 

148,397 

337,452 

72 
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Table  III.— GENERAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 


136.— PAINTS. 

(See  also  Varnish.) 


No.  of 
establish- 
ments. 

Capital. 

AVEBAGE  NUMBER  OK  HANDS 
EMPLOYED. 

Total 

amount  paid 

in  wages 

dui-ing  the 

year. 

1 

States  and  TeiTitories. 

Males 
above  16 

years. 

Females 

above  15 

years. 

Children 

and 
youths. 

materials. 

Value  of 
products. 

The  United  States 

244 

$13,  555,  292 

4,192 

188 

103 

$2, 132,  255 

Ciilifornia 

6 

r 
1 

2 

1 

14 
1 
2 
1 
2 

3 

11 

18 

1 

1 

16 

1 

13 

73 

1 

15 

46 

2 

1 

2 

2 
3 

320,  300 

30,  500 

60,  000 

11,000 

1,000 

792,  800 
8,000 

55,  000 
1,000 

10,  800 

30,  000 

417,  200 

596,  100 

50 

200 

1,  808,  360 
100,  000 
761,000 

4,  842,  600 
4,000 

447,  000 

3,  128, 192 

58,  000 

1,200 

33,  000 

1,500 
36,  500 

92 
28 
10 
26 
3 

2,57 
1 

24 

1 
1 

41,  576 
16,  350 
5,  200 
6,080 
1,200 

1.54,328 
1,200 
9,250 

300,  239 
54, 175 
20,  000 
10,600 
1,200 

2, 112, 145 

18,  000 

58,  000 

920 

20,  900 

65,  938 

245, 185 

733,  393 

100 

1,000 

2,  186,  480 
200,  000 
428,165 

6,  994,  561 
1,760 

835,  734 

2,  657,  857 

60,  000 

1,900 

13,  000 

2,000 
60,  COO 

406,  326 

104,940 

30,000 

20,400 

4,500 

2,  799,  700 

35,  000 

112,  00» 

1,500 

34,000 

85,  632 

412,  658 

987,  960 

»              500 

1 
1 

Delaware 

District  of  CoTumbia 

Geoif^ia 

3 

7 
3 
1 

Illinois 

18 

Indiana 

Iowa 

1 

Kansas 

Kentucky 

11 

17 
113 
209 

4,880 

7,030 
47,  751 
105,  805 

Maine 

Maryland 

7 
2 

8 

Michigan 

3 

663 

40 

164 

1,540 

1 

232 

791 

7 

3 

35 

6 
17 

500 

270,  532 
17,  000 
71,  204 

831,  863 
500 

123, 164 

394,437 

4,167 

1,170 

9,608 

1,160 
6,400 

3,000 
2,  825,  860 

MiBRonri 

10 

4 

New  JoiHcy 

8 
103 

10 
40 

598,  338 
9,  455,  QUO 

New  York 

12 
26 

15 
7 
1 

1,  263,  980 
3,  674,  043 

Pennsylvania 

Rhode  Island 

Tennessee 

2  730 

1 

5,500 

PAPER. 

(See  Collars  and  cuffs,  paper ;  Envelopes;  Leather  board ;  Wood  pulp;  also  Table  VII.) 

PAPERHANGINGS. 
(See  Table  IV  (B)  for  Massachusetts,  Kew  Jersey,  New  Yorli,  Ohio,  and  Ponneylvania.) 

PAPER  PATTERNS. 
(See  Table  IV  (B)  for  New  York.) 

137.— PATENT  MEDICINES  AND  COMPOUNDS. 
(See  also  Drugs  and  chemicals.) 


The  United  States                            

563 

$10,  620,  880 

2,  604 

1,186 

335 

$1,051,596 

$6,  704,  729 

$14,  682,  494 

22 

"l 

13 

5 

12 

22 

15 

6 

2 

12 

3! 
40 

20 
9 

27 
1 
9 

12 

108 

1 

61 

63 

24 

I 

6 

10 

'I 
0 

3,500 

69,  800 

700 

171,000 

5,  600 

114,  500 

322,  050 

43,  600 

19,  200 

40,  300 

144,850 

1,150 

11,800 

222,  825 

621,  330 

89,  800 
26,  560 

1,  402,  700 

6,000 
45,  350 

308,  500 

3,  512,  430 

1,000 

570,  600 

2,  070, 100 

471,500 

200 

86,  500 

22,  000 

246,  150 

39,  425 
8,500 
13,  050 

7 
69 

2 
36 

9 

64 
140 
43 
36 

18 

36 
3 
10 

106 
247 

17 
207 

21 

113 

584 

5 

157 

2.J9 

107 

3 

38 

21 

48 

41 
2 
10 

4,  500 
22,  487 

2,000 
16,  132 

7,098 

32,  479 
81,  040 
31,  300 
16.9-50 
9,666 

15,  320 

090 

3,  8,50 

68,  867 

187,  607 

28,  847 

3,828 

139,  W6 

1,  200 
14,  672 

62.  076 

485,  5.58 

600 

78,  005 
194,  524 

72,  009 
300 
18,  801 
11,450 
24,  495 

11,  025 

.502 

2,  822 

7,500 

97,  350 

1,000 

130,  501 

7,  200 

.56,  900 
.584,010 
55,  600 
28,  766 
15,  200 

168,  660 

4,237 

8,300 

438,  202 

664,  486 

58, 180 

9,  700 

:.02,  735 

12,000 

52,  02s 

133,  650 

1,  932,  936 

1,000 

400,804 

734,  262 

330,  864 

600 

50,  250 

27,  500 

136,  825 

27,  975 
10,  600 
9,019 

15  000 

6 
1 
11 

13 
1 

198,  900 

4,200 

213  144 

"0,  454 

19 
59 
11 
11 
13 

10 

7 
7 
1 

138,  509 

827,  410 

170,  200 

03, 7;i:) 

1 
5 

51,  000 

363,  400 

8,  j82 

9 
109 
132 

38 

8 

90 

25,  500 

45 

7 

6 
5 
15 

047,  S'l:.; 

1,  450,  376 

158,  0W2 

32,  000 

1,197,090 

Nebraska 

New  Hampshire 

26,  000 

11 

50 
339 

135,  594 

5 
180 

630,  125 

4,  339, 178 

3,  000 

Ohio                                                           

18 
189 

23 

14 
7 

6 

608.  141 

2,  000,  058 

772,  942 

1,800 

7 

6 

2 

130,  300 

64,  500 

Vermont 

2i 

1 

'\K-:  275 

5S  450 

"West  Virginia ■ 

2 

10  "00 

30,  8O1I 

<)4 
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138.— PAVING  MATERIALS. 


No.  of 

establish. 

ments. 

Capital, 

'  AVEltAGE 

NUMBEK  OF  HANDS 
EMI'LOYED. 

Total 

amount  paid 

in  wages 

during  the 

year. 

Value  of 
materials. 

i 

1 

Value  of 
products. 

States  and  Territories. 

i    Males 
1  above  10 
years. 

Females 

above  15 

years. 

Children 

and 
youths. 

The  United  States 

46 

.$745,  750 

755 

o 

$244,  339 

$576,  301 

$1,  024, 243 

1 
5 
2 
4 
6 

12 
2 
2 
1 
6 

1 

2 

2 
1 

1,500 
56,  000 

7,500 
69,  500 

5,900 

34,  000 

155,  000 

2,500 

3,000 

58,600 

66,  000 

65,000 

252,  000 

250 

12 

269 

;              13 

91 

'17 

102 
21 

0 
9.') 

50 
24 
56 
5 

2,500 
99,  500 

3,600 
39,  037 

6,600 

33,  242 
4,780 
1,227 
3,000 

21,  097 

4,000 

.5,  880 

19,  500 

376 

700 
171,  250 

0,  000 
247,  000 

7,325 

38,  582 

12,  500 

561 

6,000 

17,  868 

9,000 

12,  400 

47,  000 

125 

4,000 
316,  500 

13, 100 
313, 000 

19,  000 

88,544 
30, 800 
3,249 
30, 000 
53,856 

15,  00(1 

38,500 

98,  000 

694 

Georijia 

Ilijnoia 



ATissniiri 

2 


New  Hampshire 

Ohio 

"Vermont 

« . 

1 

PENCILS,  LEAD. 

(See  Table  IV  (B)  for  Ma.ssft<;liu3etfcs,  N"ew  Jersey,  and  Ne\r  York.) 

PENS,  GOLD. 
(See  Table  IV  (B)  for  Massachuaetts,  Michigan,  ]S"ew  York,  and  Ohio.) 

PENS,   STEEL. 
(See  Table  IV  (B)  for  New  Jersey,  New  York,  and  Pennsylvania.) 

139.— PERFT  MEET  AND  COSMETICS. 


The  United  States 

California 

C'ljinecticut 

District  of  Cukinibia 

Gf'nE-i:;ia 

Illinois  

Kansas 

Louisiana 

Miryland      

iiassachusctts 

ilichigau 

M!ss<iari 

New"  Yurk 

Ohio    

Pfiinsylvaiiiii 

Tt-sas 

V7isconsin 


11 

4 


$813 

827 

13 
3 
1 

5 

5 

000 
000 
200 
000 
500 

15 

000 

20,  000 
23,410 
83,  100 
25,  500 

2,000 

462,  450 

10,300 

132,  867 

600 

5,  000 


171 
8 
34 
1 


32 


11       16 

"3  -!...'""•" 

2  !      1 

i 
4  i 

27  '       1 
23  .       1 

y      5 

216  1 5 

2 
53  3 

4  I 


$238,  239 


12,  400 

400 

1,820 

2,600 

3,214 

9,  IS.-, 

5, 

7,  902 
21,  900 
12,  900 

1,  2.-)2 

121,  484 

3, 120 

33,  615 

500 

1,200 


$1,  201,  409 


27,  300 
4,  500 
3,750 
4,000 
5,800 

15,  000 

8,000 

15,  2.-.  I 

187,  920 

42,  000 


n-IOTOGEAPHIC  APPARATUS. 

(See  Table  IV  (B)  for  California,  Couneotieut,  Illinois,  Massachusetts,  Missouri,  New  Jersey,  and  New  York  ' 

140.— PHOTOGRAPHING. 


$2,  203, 004 


61,  900 
7,500 
7,600 
8,000 

14,  200 

60,  000 
49, 000 
42,499 
330,  600 
94,  000 


600 

2,600 

724, 100 

5,400 

148,  488 

300 

1,280,200 

10. 800 

229,  305 

1,000 

9,000 

14, 000 

The  United  States 

Alabama 

ilrkansas 

California 

Connecticut 

Dakota 

District  of  Columbia 

Georgia 

Dlinois 

Indiana 

Iowa f 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

74 


1,287 

$3,133,895 

2,860 

986 

131 

$1,  751,  lis 

1 

42 

48 

1 

•16 
2 
92 
43 
31 

n 

15 
12 

1.8 

120 
47 
34 
1 
40 

1,  500 
800 

146,  0.50 

70,  200 

600 

34,  750 

2,  000 
256,  325 

47,  200 
30,  350 

8,  350 
32,  800 
39, 100 
37,  800 
70,  150 

310,450 

83,  3.00 

65,  275 

1,000 

100,  760 

1 
1 

28 
17 

600 

325 

106,  932 

37,  597 

900 

16,  291 

1,  900 

132,  522 

2:1,  160 

25,  547 

4,  585 

23,  556 
27,  390 
16,  500 
25,  005 

189,  319 
39,  146 

24,  030 
400 

55,  538 

3 

114  ■ 

62 

1 

34 

4 

177 

45 

42 

11 
39 
37 
34 
61 

330 

71 
44 

78 

4 
2 

5 

74 

0 
6 
13 
15 

1,88 

22 

10 

1 

7 
2 
5 

2 
2 
1 
2 

c 

4 
4 

6 

$1,671,455 

$5,  935, 311 

1,200 

3,500 

1,  100 

3,100 

87,  326 

328,  086 

44,  281 

154, 395 

300 

2,700 

10,  .516 

55,  ,551 

4,000 

8,500 

121,615 

455, 733 

24,  309 

94,785 

1.5,  353 

71, 160 

4,800 

17,  050 

31,  000 

84, 41'S 

19,  399 

70,  765 

16,  600 

60,  250 

22,  426 

95,228 

179,  .529 

675,  n.i2 

40,  305 

152, 6<:i 

■-'5,  640 

100, 676 

500 

1,800 

;               62, 100 

219.  694 
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Table  III.— GENERAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 


140.— PIIOTOGEAPHING— Contiuued. 


Stato.s  and  Tetxitories 


J^ebraaka 

New  H.ampahire 

Notv  Jcraey 

New  York 

Oliio    

Ppnuaylvania . .  - 
Ehoilo  Island  . . . 
^outll  Carolina. - 

Tenneasee 

Texas 

Utah  

Vermont 

Virginia 

Wisconain 

W.yoraing 


No.  of 

eatablisli- 

inenta. 


Capital. 


$20,  000 

53,  820 

80,  550 

930,  875 

147,  500 

334,  200 

53,  250 

8,400 

3,  200 

13,  200 

6,600 

9,700 

25,  750 

42,  200 

2,  000 


AVERAGE  Nl'J[HKi:   ( 

F   HANDS 

EMI'LOVEU 

Total 

,       -- 



amount  paid 
in  Avages 

Malis       Fi'malc's 

Cliildren 

during  the 

abovo  l(i  i  abovu  1:> 

and 

year. 

years.         yi-uvM. 

yoiitli^. 

17 

30  I 
83  I 
935  ! 


.3 

l' 


9 
46 
11 


285  '  127  I  11 

47  32  I  1 

J: ^L::;:::;:;i 

7  I                 3  1 

8  4  :  2 

9  '  3  ,     

39  '                 1  I  2 

30  I                 7   I  1 


$7,  900 
23,  207 
.50,  047 
553,  709 
92,  407 

175, 127 
34,200 

2,  950 

3,  500 
7,155 

5,  603 

6,  375 
18,712 
17,243  I 

1,  020 


Valnr  oC 
iiiatt-rials. 


$25,  200 
24,  82li 
50,  574 

534,  458 
92,  371 

138,  577 
30,  070 
2,  980 
4,  260 
4,855 


Value,  of 
produetb- 


$60,  200 

81,022 

172,  682 

1,  840, 191 

332,  081 

541,  964 
112,  163 

14,  200 

15.  660 
28,  415 


3,170 

16,  300 

6, 175 

21,025 

14,  200 

61,  600 

19,  441 

67,715 

2,000 

0,000 

rHOTOGRAPHING  MATERIALS. 

(See  Tcible  IV  (L)  for  Massachusetts,  New  Jersey,  and  Pennsylvania.) 

141.— PICKLES,  PRESERVES,  AND  SAUCES. 


ThetJuited  States. 

California 

Colorado. 

Illinois 

Iowa 

Kentucky 

Louisiana  

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missouri 

New  Hampshire 

New  Jersey 

New  York 

Ohio 

Pennsylvania 

Kbode  Island 

Texas 

Vermont 

Virginia 

"Wisconsin 


109 

,$841,023 

I 

12 
1 
3 

20,  300 
10,  000 
87,  500 
2,000 
4,500 

1 
1 
0 

8 
1 

500 

1,000 

21,  850 

60,  075 

3,000 

1 
3 
1 
3 
40 

2,000 

48,  200 

2,000 

16,  000 

387,  050 

4 

2 
1 
3 

38,  000 
84,  248 
13,  300 
800 
4,100 

1 

3 

20,  000 
24,  000 

592 


230 


3 
17 
178 


1 
14 

27 


3 
37 


12 
15 
10 


10 
6 


143.— PIPES,  TOBACCO. 


$259,  4.34 


6,  524 

4,000 

38,  165 

726 

1,180 

.500  * 
1,000  I 
5,  532 
26,452 
2,  000 

1,  000 

41,!190 

1,2.50 

6,953 

64,597 

17,200 

25,173 

2,213 

480 

360 

5,000 
7,150 


$1,  472,  639 


21,675 

8,000 

307,970 

7,000 

7,  520 

300 

1,000 

48,  2.50 

146,  708 

6,000 

2,500 
134,  200 

5,000 
44,  400 
351,080 

95,400 

167,  006 

7,  000 

1,200 

3,680 

1,'.,  000 
31,600 


The  United  States 

California 

Illinoia 

Mar.yland 

Michigan 

Misaouri 

New  Jersey 

New  York 

Ohio 

Pennsylvania 

Tircinia 


143.— PLATED  AND  BRITANNIA  WARE. 

(See  also  Silverware.) 


The  United  Stat.'s 

Cnuneelit..nt  

Illinois 

Loaisiana 

Maine 

Maryland 

Massachusetts 

Misaouri 

New  York 

Pennsylvania 

Ehodo  Islaad 

Vermont. 

"Wisconsin - 


$5 

802 

023 

3 

573 

225 

150 

0011 

20 

000 

lU 

100 

19 

200 

366 

000 

40 

000 

290 

0011 

:'4(i 

300 

1 

02,- 
8 

000 

000 

60 

000 

519 
17 


115 
1S3 
310 


69 
15 


$2,  407, 


43,  200 
20,  000 
618,200 
12,  000 
10,  800 

2,  500 
5,  ono 

71,300 

236,  852 

12,  000 

5,  700 
211,200 

8,  000 
02,  412 
676,  916 

135,  ODO 

2G8,  812 

13,0511 

3,  050 


0, 


^^0 


37 

$233,  800 

500 

1 
8 
11 
13 

12 

17 
177 

40 
219 

es! 

_  ..j".L 

$220,  306  I 

936 
4,  850 
7,797  ■ 
6,460  : 
4,  000  ] 

3,  600 

97,208  i 

12,  000 

89,  565 

390 

$209,518 

""""""727! 
3,  625 
3,  555 
2,  500 
2,  000 

1,100 

110,718 

1 8,  000 

66,  800 

500 

$628,  688 

1 
6 

1 
2 

16  : 
1 

^! 

500 

7,000 

10,  21.0 

1.700 

2,000 

3,400 

101,  400 

2.5,  000 

70,  600 

12,  000 

2,400 

1 

5 
2 
9 

26' 

17,200 

16 

S 

15.  500 
15,400 
12,  000 

i:- 

7.  800 

297.  188 

50,  000 

3 

42 
1  , 

209,  .500 
1,700 

2,433,361 

.$4,100,  116 
2,  878,  792 

$8 

.500,  181 

1.630,097 

6 

080,  070 

26,  S.S5 

43,500 

115,  .500 

3,000 

10,  000 

2.5,  000 

18,125 

1 3,  372 

41.300 

20,780 

18,  500 

52.000 

366,800  ' 

23J.  110 

672.  000 

1.5,  000 

7.  000 

3.1.  000 

55,  000 

120,  000 

290.  000 

82,474 

in,  :m2 

2;i8,  305 

189,  200 

oil.  300 

972,  OOtI 

5,000 

10,000 

20,  000 

3.5,000  ! 

20, 000 

55,  000 

66 
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Table  III.-GENEEAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTET,  ETC.:  1880. 

144.— PLUMBING  AND  GASFITTING. 


No.  of 

establish- 

ments. 

Capital. 

AVEEAGE  NUMBER  OF  HAKDS 
EMPLOYED. 

Total 

amount  paid 

in  wages 

during  the 

year. 

Value  of 
materials. 

Value  of 
products. 

States  and  Territories- 

Males 

ahove  16 

years. 

Females 

above  15 

years. 

Children 

and 
youths. 

The  United  States 

2,161 

$5,  950,  512 

9,217 

15 

452 

$4,  770,  389 

$9, 095, 308 

$18, 133,  250^ 

. 

1 

2 

113 

37 

31 

8 

106 

25 
4 

2 
18 

9 
10 
89 

210 

26 

16 

2 

63 

2 

4 

7 

125 

725 

3 

104 

323 

34 

7 

12 

I 
4 
15 

0 
11 

4,000 

12, 500 

266,  450 

3,600 
146,  600 

47,  750 

18,  400 

187,  251 

87,  700 

9,000 

6,000 

38,  650 

16,  300 

38,  500 

198, 185 

485,  700 

209,  700 

63,  850 

2,800 

126,  475 

4,000 

6,415 

28,  000 

404, 175 

1,  823,  398 

2,500 

324,  868 

1,  059,  855 

102,  750 

4,400 

37,  400 
21,  500 

3,000 
7,900 

38,  725 

54,015 
68,  200 

4 

13 

342 

4 
195 

129 

50 

414 

133 

20 

8 
84 
31 
52 
194 

1,005 

222 

87 

7 

251 

7 

5 

36 

482 

3,188 

10 

459 

1,267 

137 

12 

110 

18 

8 

12 

71 

45 
105 

2,500 
7,000 

229,  009 
3,  000 

102,  745 

66, 194 

17, 171 

242,  997 

61,  229 

9,452 

3,400 
36,  060 
17,  441 
21,  950 
82,  042 

492,  969 
113,  933 

44,  031 

.5,  025 

130,  599 

3,300 

4,115 

24,  720 

245,  492 

1,  807, 153 

6,660 
191,  947 
539,  338 
74,  265 

9,436 

40,  225 

17,  050 

5,400 

5,773 

34,  780 

23,  288 
48,  700 

5.  000 

30,  000 

414,  504 

12,  300 
215, 157 

102,  799 

37,  474 

400,  585 

136, 110 

14,  728 

13,  000 
54,821 
40,  500 
64,  096 

176, 186 

939,  539 
225,  5-2 
127, 400 
6,000 
227,  958 

10, 000 
1,012 

64,  880 
448,  208 

3,  300,  282 

17,  900 

457,  901 

1,  043,  219 

143,  846 

19,  700 

94,  758 

24,  400 

13,  000 

9,400 

65,  200 

58, 113 
80,700 

10,000 

2 
26 

51,000 

1 

829,604 

20,800 

6 
6 

392,  600 

225, 103 

72,100 

Illinois 

3 

65 

2 

813, 932 

256, 120 

27,372 

18, 000 

3 

120, 475 

71,800 

108,  800 

9 

22 
3 

412,  886 

Masaachnsetts 

4 

1,  862,  071 

449,494 

213,  360 

17,  000 

7 

516,683 

18,  000 

1 

10, 494 

110,128 

New  -Jersey 

Ifow  York .'                                                                     ...     . 

28 
178 

912,352 

1 

0,  042, 401 

North  Carolina   . 

28,270 

Ohio 

6 

29 

36 

1 

8 

7 
2 
2 

850,615 

2,  070, 110 

Khode  Island  ....                                                    .. 

291, 918 

34,870 

Tennessee 

174,  950 

Texas .                .... 

52,  900 

21,  053 

Vermont 

19, 800 

8 

141,  630 

"West  Virginia ... 

99,453 

1 

169, 40» 

POCKET-BOOKS. 
(See  Table  IV  (B)  for  lUlnoJs,  Massachusetts,  New  Jersey,  New  York,  Ohio,  and  Pennsylvania, ) 

POSTAL  CARDS. 

(See  Table  IV  (B)  for  Massachusetts.) 

145.— FEINTING  AND  PUBLISHING. 

(See  also  Lithographing.) 


The  United  States 

Alabama  

Arkansas 

California 

Colorado  

Connecticut 

Delaware 

District  of  Columbia. . . . 

Florida 

(Jeorgia 

Illinois 

Indiana 

Iowa -^ 

Kansas .' 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina 

Ohio 

7C 


5,467 


171 

5 

70 


28 

3 

21 

243 

99 

146 

50 

48 


66 
280 
114 

78 

11 

131 

1 


29 
93 

712 
31 

237 


1, 983,  704 


77, 100 
29,  800 

1,838,255 
181,  450 

1,445,900 

18,  000 

971,  800 

8,000 

606,  800 

3,  625,  400 

1,126,320 
1, 125,  086 

239,  565 
1,401,700 

303,  050 

747,  000 

2,  045,  600 

3,  712,  869 

1,  374,  625 
817,  845 

96,  500 

2,  949,  600 

2,000 
191,  250 
73,  500 

270,  050 

865,  475 

20,  027,  989 

95,  600 

4,  688,  535 


45,  880 

6,759 

5,839 

84 

3 

4 

51 

2 

6 

1,408 

107 

114 

1.57 

12 

19 

666 

113 

34 

12 
1,026 

1 

28 

688 

13 
405 

2 
57 

21 

3,650 

531 

531 

1,  222 

108 

160 

833 

79 

78 

353 

75 

79 

740 

106 

86 

503 

4 

17 

410 

216 

14 

797 

25 

111 

3,819 

980 

195 

1,151 

111 

157 

599 

33 

107 

123 
2,380 

2 
161 

250 

3 

1 

1 

217 

31 

53 

48 

151 

42 

6 

859 

82 

120 

11,  651 

1,678 

1,088 

158 

10 

34 

3,401 

543 

976 

$30,  531,  657 


40,  920 
23,  630 

1,  272,  412 
13D,  570 
419,  835 

5,580 

1,478,880 

6,000 

213,  052 

2,  401,  894 


498,  229 
197,  862 
452, 113 
407,  946 

297,  005 
443,  989 
2,  774,  818 
023, 175 
409, 104 

58,  721 

1,  538,  564 

1,800 

167,438 

84,  240 

88,  088 

477,  224 

8,  059,  487 

63, 120 
2,067,593  I 


$32,  460,  395 


65,546 
15,  750 

1,  054,  355 

95,  750 
341,  670 

6,500 
827,  519 

5,250 
218,306 

2,  807,  361 

703,  984 
514,  388 
212,359 
476,  214 
2.10,600 

976,  317 
585,  857 
2,  621,  983 
503,  890 
351,  941 

38,  661 

1,  515,  048 

1,500 

167,  860 

5,  250 

91,  076 

418,758 

9,518,171 

55,  392 

2,  382,  305 


1,341 


141, 175 

77, 800 

3, 148,  978 

307, 600 

1,  111,  188 

14, 500 

2,  S9B,  312 

16,  oeo 

579, 054 
7, 114,  939 

1,  632, 023 
1,309,289 

519,  597 
1,289,316 

704, 030 

1,606,098 
1,  477, 104 
7,  757, 260 
1,576,523 
I,  043,  604 

138,600 

4,  452, 963 

4,500 

419,  Wl 

108,012 

201,160 

1,224,519 

27,885,370 

179, 132 
6,  579, 665 
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Table  III.— GENBEAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTET,  ETC. :  1880. 

145.— PRINTING  AND  PUBLISHING— Continued. 


States  and  Territories. 


Oregon 

Penusylvania: .. 
Khode  Island  . 
South  Carolina 
Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington  . . . 

West  Virginia 
Wisconsin 


No.  of 
establish- 
ments. 


15 
371 
32 
14 
30 


Capital. 


$65,  600 
;,  962,  320 
361,  850 
132,  700 
625,  550 

447,  900 

169,  660 

99,  600 

344,  900 

9,500 

137,  OOO 
729,  800 


AVEEAGE  NUMBEK  OP  HANDS 
EMPLOYED. 


Males 

Females  ! 

above  16 

above  15 

years. 

years. 

72 

8 

6,897 

625 

398 

18 

194 

35 

368 

41 

307 

19 

118 

13 

101 

21 

486 

16 

10 

6 

152 

15 

827 

93 

and 
youths. 


7 

,180 

68 

13 

53 


Total 

amount  paid 

in  wages 

during  the 

year. 


$66,  067 
3,  274,  969 
280,  900 
116,  947 
248,  356 

232,  024 
94,  861 
42,  727 

237,  918. 
6,000 

74,  432 
429,  777 


Value  of 
materials. 


146.— PRINTING  MATERIALS. 


$37,  016 

4,  167,  046 

218, 120 

89,  450 

213,  026 

207,  438 
72,  054 
62,  086 

211,  854 
2,700 

46,  764 
337,  290 


Value  of 
products. 


$133,  900 

10,  229,  893 

674,  025 

299,  520 

653,  645 

605,000 
214,  625 
131,  799 
624,  976 
13,  600 

185,  750 
1,  093,  610 


The  United  States 

Connecticut 

Illinois 

Maryland 

Massachusetts 

New  Hampshire 

New  -Jersey 

New  York 

Ohio 

Pennsylvania 


19,  900 


1,600 
20,  200 

4,500 
15,  300 

6,500 

12,  000 

91,  500 

3,  200 

46,  200 


$98,  878 


1,200 
17,  452 
2,570 
8,460 
2,100 

5,500 

38,  058 

468 

22,  470 


$190,  353 


500 
26,300 
15,000 
12,  000 
4,260 

6,300 

100,  205 

7,500 

18,  298 


$421,  316 


2,500 
61,  008 
25,  000 
28,  050 
13,  400 

30,  000 

196,  000 

13,  000 

52,  366 


147.— PUMPS,  NOT  INCLUDING  STEAM  PUMPS. 


The  United  States 

California 

Connecticut 

Delaware 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missouri 

New  Hampshire 

New  .Jersey 

New  York 

Ohio 

Oregon 

Pennsylvania 

Rhode'  Island 

Tennessee 

Texas 

Vermont 

Virginia 

West  Virginia  .  - 

Wisconsin 


411         $2,  383,  482 


6,500 

40,  000 

5,  000 

■  348,  050 

251,  400 

23,  800 
3,000 
27,  260 
16,  000 
31,  200 

9,075 

38,  460 
93, 137 
16,  500 

530,  600 

6,800 

5,  500 

260,  550 

318,  876 

4,200 

131,  900 
11,500 

155,  000 
2,000 
10,000 

570 
13,  000 

39,  625 


2 
11 

4 
225 
300 

23 
3 

32 
4 

32 

17 
33 
55 
33 
112 

13 

11 

206 

800 

6 

75 

102 

3 

12 

3 
14 
54 


$652,  749 


945 
3,616 

2,000 
86,  443 
112,  299 

7,631 
1,924 

15,  160 

750 
9,700 

8,660 
11,  893 
20,  522 
14,  762 
66,  680 

2,886 
3,300 
88,  313 
114,  326 
3,600 

27,  858 
3,413 

19,  9S3 

900 

2,500 

900 
6,300 

16,  586 


$2,038,634 

$3,  644,  631 

5,720 

9,500 

12,  169 

21,727 

3,000 

8,000 

272,  362 

470,  729 

247,  925 

533,  906 

22,  000 

.39,  900 

7,  000 

13,  024 

15,010 

43,  789 

1,460 

3,060 

19,  950 

44,250 

14,  700 

39,  960 

18,  640 

43,  895 

36,  .540 

103,  661 

19,  650 

61,  500 

•  703,  670 

932,  650 

6,498 

16,  475 

3,650 

11,075 

158,  558 

365,  153 

184,  650 

384,  561 

2,9U0 

10,  000 

99,  088 

171,  191 

8,063 

15,  900 

120,  000 

184,  500 

4,000 

10,  000 

5,000 

10,  000 

1,100 

4,100 

9,  700 

20,  000 

35,  620 

82,  245 

RACKING  HOSE. 
(See  Table  IV  (B)  for  New  York.) 

148.— eAfRIGERATORS. 


The  United  States 

Illinois 

Indiana 

Kentucky 

Maine 

Maryland 

Massaobusetta 

Michigan 

M  issouri 

New  Hampshire ■ 

New  Jersey 


71 


$727,  220 


800 

36,  000 

7,000 

5,000 

16,  200 

66,  850 
10,  600 
43,  700 
25,  OOO 
500 


975 

14 

64 

$423,  680 

6 

4 

2,  500 

26,  000 

8 
4 

24 

70 

17 

106 

25 

4 

5 

5,800 
2,600 
7,  099 

25,  425 
11,480 
54,  950 
10,  OOO 





1 
15 

1,000 

$881,  842 


4,000 
52,  000 
6,875 
3,000 
13,040 

48,  400 

11, 100 

203,  300 

15,  000 

1,000 


$1,  739,  731 


9,000 
90,  000 
17,  800 

8,000 
27,  090 

98,400 

27,  ,316 

.344,  600 

50,  000 

3,000 


77 


68 
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Table  III.-GENEEAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 

148.— REFRIGERATORS— Continued. 


States  -and  Territories. 


No.  of 
establisli- 
ments.    | 


Capital. 


New  York  . . . 

Ohio 

Pennsylvania 

Vermont 

Wisconsin  . . . 


.346,  528 
84, 100 
76,  442 
7,500 
11,  000 


AVER.VI.r   XU.MBER  OF  HANDS 
F-MPLOYED. 

Total 

amouut  paid  ! 

in  wages     [ 

during  the 

year. 

Value  of 
materials. 

Value  of 
prodncta. 

Males      Females 

above  16    above  15 

years.    1    years. 

Children 

and 
youths. 

473 
81 
41 

14 

36 
2 

1 

$215,  528 

26,  803  ,' 

21,495 

2,  000 

12.100 

$396, 463 

30, 484 

69,  380 

6,000 

21,  800 

$801,172 
89,540 

110,463 

3 



18, 000 

44,550 

""' 

The  United  States . 


149.— REGALIA  AND  SOCIETY  BANNERS  AND  EMBLEMS 

47  $4.52,590  i'  175 


California- 
Illinois  . . . 
Indiana . .  - 

Maine 

Maryland 


Massachusetts . 

Michigan    

Minnesota 

Missonri 

New  York 


Ohio 

Pennsylvania  . 
Virginia 


6,000 
23,  5(10 
3,500 
1,000 
5,000 

700 

10,  000 

2,000 

2,1(0 

185,  200 

118,  200 

93,  890 

1,500 


376 

38 

$174,  097  ' 

$429,  227 

$815,638 

1,.500 
5,970 
.3,348 
1,200 
1,815 

1,  750 

4,420 

30  0 

900 

45,271 

70,  550 

36,073 

1,000 

3,000 
41,  260 
6,500 
.5,000 
4,300 

750 

22,  000 

2,000 

5, 100 

103,  701 

150,  031 
82,  585 
3,000 

6,000 

1? 

1 

60,  860 
17,048 

9,000 

g 

8,719 

i 
11 

4,500 

1 

42,000 
3,000 

3 
52 

136 

133 

3 

7,000 

3 

27 
6 

209,  263 

289,414 

151,834 

7,000 

REGISTERS,  CAR-FARE. 

(See  Table  IV  (B)  for  Pennsylvania.) 

RICE  CLEANING  AND  POLISHING. 

(See  Table  IV  (B)  for  Alabama,  Florida,  Georgia,  Louisiana,  North  Carolina,  and  South  Carolina.) 

150.— ROOFING  AND  ROOFING  MATERIALS. 


Tbe  United  States 

California 

Colorado 

Connecticut 

Delaware 

Illinois 

Indiana 

Iowa 

Kentucky 

Maine 

Maryland 

Massachusetts 

Michigan 

Missouri 

New  Hampshire 

New  Jerse,y 

New  York 

Ohio 

Pennsylvania 

Khode  Island 

Texas 

Vermont 

West  Virginia 

Wisconsin 


$2,  329,  27 


69,  650 
2,000 
11, 100 
10,  500 
19B,  721 

17,700 
10,  250 
16,  300 
500 
89,  625 

213,  925 

43,350 

66,200 

3,  150 

39,  200 

411,  991 

333,300 

451,  0.55 

.5,000 

3,  500 

220,  000 

1,  200 

110,  000 


3,  019 

22 

41 

151  i... 

4  ' '    

40    

16      

242    

21   , 

ul ' 

^«:- 

2 

46      .. 

317    .  .  - 

85    ... 

84  1... 

1 

4    '          

69  ,    .. 



1 

852 

330 

513 

7 

8 

100 
6 


151.— RllBBER  AND  ELASTIC  GOODS. 


The  United  States 

California 

Connecticut 

Delaware 

Illinois 

Maryland 

Massachusetts 

Nebraska 

New  HampsJiire 

New  Jersey 

New  York* 

Ohio 

Pennsylvania 

Rhode  Island 


78 


:6,  057,  987 


7,  .500 

681,  600 

150,  OOU 

10,  500 

300 

1,  811,  000 

2,000 

450 

934,  000 

1,589,037 

107,  600 

54,  000 

710,  000 


$1,411,133 


91,  .521 
1,600 
19,  292 

s,  .344 
:io,  l.~7 

!l,  648 
4,  4(iU 

11,687 
500 

16,  769 

147,981 
32,  ,562 
52,  750 
520 
28,  200 

459,  098 

133,  276 

219,  958 

2,  820 

1,500 

36,  600 

1,400 

40,  460 


$3,  382,  354 

$6,227,284 

121,320 

273,275 

7,  000 

10,  600 

t              83, 521 

112,  500 

1               11,500 

29,  50O 

'',             437,  877 

623,081 

52,075 

90,475 

37,  050 

55,210 

32,  700 

58,  350 

800 

1,800 

30,  450 

78,  917 

1             369,  529 

657,  264 

08,094 

160, 790 

1               87,450 

189, 650 

2,200 

4,810 

.             82,1*1 

149, 150 

'             783,  101 

1,  695, 673 

;              592.944 

900,141 

1             394,442 

798,999 

i               11,000 

16,  500 

'                 6, 500 

13,  000 

60,  900 
6,000 
73, 160 


155, 000 
11, 100 
141, 100 


205,972 

$9,  249,  067 

$13, 751, 724 

2,  000 

0,600 

10,  000 

233,445 

1,  203,  661 

1,710,761 

5,000 

40,  OOO 

66,662 

4,  540 

25,  750 

35,  600 

125 

539 

1,121 

649,  016 

2.  722,  916 

(,206,465 

300 

1,000 

1,600 

200 

300 

800 

347,  924  ' 

1,  597,  796 

2,  231, 202 

007,340 

1,  769,  673 

2,  914, 119 

30,867 

233,  232 

.305,494 

11,  500 

31,  500 

51,  000 

313,715  ] 

1,  617,  000 

2,  217, 000 
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Table  III.— GENERAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTEY,  ETC.:  1880. 

KUBBEE,  VULCANIZED. 

(See  Table  IV  (B)  for  Xew  Jersey.) 

RULES,  IVORY  AND  WOOD. 
(Sec  Table  IV  (B)  for  Coimecticiit,  Main,-,  Mas-sachusetts,  Michigan,  New  Hampshire,  and  Ohio.) 

152.— SADDLERY  AND  HARNESS. 


States  and  Territoriea. 


No.  of 

sstablish- 

iijcnts. 


The  United  States . 


Alabama. . 
Arizona  .  - . 
Arkansas  - 
Califoraia  . 
Colorado.- 


AVERAGE  NU.MBEK  OF   HANDS 


Capital. 


EMPLOYED. 

Total 

amoiiiil-  jiaid 

1 

Males       Females 

above  16  ,  above  15 

years,     i    years. 

Cbildren 
aud 

yoiitb.s. 

lu  w.ii^es 
duriu^i  tbc 

yrai. 

Value  of 
materiaLs.     ' 


Value  of 
products. 


$16,508,019 


Connecticut 

I).atota 

Delaware 

District  of  Columbia  . 
Florida 


Georgia - 
Idaho . .  - 
Illinois  - 
Indiana. 
Iowa  -  - . 


Kansas  . . . 
Kentucky 
Louisiana  . 
Maine  .... 
Maryland . 


Massachusetts . 

Michigan 

Minnesota  . 


Mississippi  - 
Missoiu-i 


Montana 

Nebraska 

Nevada 

New  Hampshire. 
New  Jersey 


New  Mexico 

New  York   

North  Carolina  . 

Ohio 

Oregon  


Pennsylvania . . . 
Khode  Island  . . . 
South  Carolina  . 

Tennessee 

Texas  


Utah 

Vermont 

Virginia 

Washington  . . . 
West  Vn-ginia . 


Wisconsin . 
Wyoming- . 


19 
1 

21 
191 
20 

100 
19 
17 
26 

2 

37 

5 

718 

458 

451 

176 
164 
27 
127 
154 

294 
335 
194 
21 
355 

9 

114 

2 

82 

194 


1,123 


743 
46 


126 

22 
101 
84 
14 
74 

344  j 
4  I 


.39,450  I 
300 

50,  100 
627,350 
110,870 

183,  860 
31,  360 
.30,  500 
30,400 
1,400 

100,  595 

14,  500 
1,  246,  281 

898,  825 
964,  728 

338,  605 
582,  865 
172, 100 
166, 165 
374,  075 

520,  625 

500,  336 

325,  389 

63,  150 

1,  898,  723 

44,  300 
214,  230 

12,  000 
203,  350 
709,  878 

7,600 

1,  72.5,  782 

54,  235 

1,  271,  869 

190,  050 

1,301,402 

81,  900 

27,  700 

180,  166 

286,  925  I 

35, 130 
107,  295 
107,  710 

72,  500 

73,  870 

494,  085 

15,  500 


53 
1 
53 
021 
94 

343 
32 
34 
45 


107 

7 

1,459 

1,157 

988 

403 
660 
154 
212 
556 

966 
660 

405 


22 

215 

5 

202 

854 

11 

2,192 

85 

1,877 

111 

1,  .542 
119 
49 

382 


49 
127 
184 
34 
95 

573 
21 


23 
12 


163 

172 

3 

30 

3 

16 

2 

6 

20 

32 

1 

15 

2 

2 

2 

84 

43 

10 

i                2 

12 

3 

12 

87 

2 

1 

5 

i 

69 

29  i 

62 

65 

25 

65  1 

54 

35 

17 

3 

0 

1 

31 

- 

8 

4 

.1 

9 

1 

1 

50  i 

1 

24,  063 

500 

21,731 

.i(l3,  575 

67,  743 

178,673 

17,  476 

14,  570 
19,  471 

1,044 

44,  219 

5,  850 

589,  250 

430,  264 

380,  552 

155,  877 

261,  543 

70,  549 

72,  865 

249, 313 

372,  914 
254,  401 
169,  839 
20,767 
793,  536 

21,  546 
83,  039 
0,244 
83,7.36 
354,896 

5,900 
903,  371 

22,4.57 
671,  124 

63,  707 

.340,772 
.57,784 

18,  192 
123,912 
110,  576 

23,  733 
38,  008 
72, 183 
23,  950 
28,  494 

197,  249 

15,  500 


$19,  968,  716 


68,680 
500 

66,  803 
587,623 
149,000 

396,370  I 

54,300  I 

34,400  I 

33,157  I 

700 

113,925 
23,  400 

1,  645,  270 
1, 168,  735 
1, 173,  862 

408,  383 
753,  346 
207,  800 
223,  048 
459,  683 

750,  912 

062,  314 

459, 185 

47,  269 

2,  345,  485 

2.5,  410 

276,  474 

6,500 

211,  267 

875,  211 

6,500 

1,  734,  498 

53,  517 

1,  487,  019 

222,  350 

1,  265,  482 

89,  771 

56,  286 

308,  295 

325,  579 

74,  255 
119,  583 
171,  055 
83,  600 
88,210 

574,  384 
10,720 


15i.— SAFES,  DOORS,  AND  VAULTS,  FIRE-PROOF. 


$38,  081,  643 


130,  290 

1,500 

126,  550 

1,  170,  865 
320,  850 

727,  352 

97, 100 

68,  700 

80,  349 

3,500 

211,  545 

37,  850 

3,  095,  322 

2, 126,  896 

2,  068,  486 

835,  934 

1,  370,  885 

377,  380 

393,  326 

1,  004,  851 

1,  497,  600 

1,  276,  616- 

859,  965 

114,  838 

3,  976,  175 

68,  850 
477,  304 

25,  200 
381,  551 

1,  579,  404 

15,  800 
3,  792,  955 

108,  583 
3, 170,  413 

385,  350 

2,  505,  850 
201,  927 

97,  922 
595, 135 
587,  871 

118,  850 
230,  183 
328,  778 
150,  880 
170,  823 

1,  064,  235 
43,  000 


The  United  States 

40 

$2,  201,  600 

2,173 

33 

$1,  096,  504 

$1,  431,  083 

13,  808 

13,  050 

200 

10,  000 

186,  000 

93,  000 

6,000 

2,000 

399,  210 

580,  000 

100,  015 

10,  100 

500 

8,600 

$3,  352,  396 

3 

1 
1 
3 

1 

1 

9 

5 

7 
2 

1 

36,  500 
28,  000 
300 
35,  000 
52,  000 

195,  000 

5,800 

1,000 

561,  400 

964,  000 

176,  000 

132,  000 

600 

14,  000 

14 

27 

8,  390 
10,2.30 
470 
13,  000  ' 
69,800 

55,  600 
0,060  : 
3,  000  \ 
233,  270 
587,428 

93,  850 

8,480 

850 

3,  831) 

29  250 

Indiana 

30 
170 

3.50 

12 

7 

450 

1,125 

1.59 

1  300 

Maryland 

r,3  000 

Massachusetts  .  . 

310  000 

165,  400 
19  000 

Missouri 

Nebraska 

o'  000 

New  York 

20 
12 

1 

807*  516 

Ohio 

Rhode  Island 

14 
1^2 

29  090 

Texas 

3  500 

Wisconsin .  .. 

19  000 

SALT. 
(See  Table  VII.) 
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Table  III.— GENEEAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTEY,  ETC. :  1880. 

SALT,  GROUND. 

(See  TaWe  VII.) 

SAND  AND  EMERY  PAPER  AND  CLOTH. 

(See  Table  IT  (B)  for  Massachusetts,  New  Jersey,  New  York,  and  Pennsylvania.) 


154.— SASH,  DOORS,  AND  BLINDS. 
(See  also  Lumber,  planed;  Wood,  turned  and  c.^^T6d.) 


States  and  Territories. 


No.  of 

eatablish- 

ments. 


The  United  States 

Alabama 

California 

Colorado 

Connecticut 

Daliota 

Florida 

Georgia 

Idaho  

Illinois 

Indiana 

Iowa .  - 

Kansas 

ICentucky 

Louisiana  

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

^Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina 

Ohio    

Oregon 

Pennsylvania 

Hhode  Island 

South  Carolina 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming 


1,288 


33 
1 

34 
3 

1 

14 

1 

70 

40 

27 
5 
4 
7 

34 

17 

86 

120 

29 


1 
1 

28 

67 
244 

12 
102 

20 

109 

11 

1 

8 


Capital. 


$20,  457,  670 


84,500 
944,  050 

90,  000 

578,  700 

9,000 

25,  000 

160,  500 

6,000 

1,  589,  313 

744,  850 

7)3,200 
11,  500 
148,  350 
295,  000 
264,  350 

463, 125 
740,  343 

1,  624,  257 
562,  000 

14,  500 

600,  795 

3,  200 

3,000 

20,  000 

263,  700 

806,  925 

2,  639,  776 

71,600 

2,  147,  537 

230,  400 

1,  989, 198 

156,  600 

2,000 

183,  500 

106,  400 

42,  600 
203,  050 
130,  000 

58,  500 

43,  750 

1,  616,  700 
10,  000 


AVERAGE 

NUMBER  OF  HANDS 
EMPLOYED. 

Males 

above  16 

years. 

Females 

above  15 

years. 

ChUdren 

and 
youths. 

20,544 

79 

1,275 

85 

1 
45 

862 

135 

535 
11 

1 

8 

12 
326 

8 
22 

] 

2,185 
583 

526 

17 
5 

212 
40 

95 

22 

71 

177 

3 

230 

2 

38 
30 
97 
42 

446 

777 
1  474 

4 

592 
30 

1 

677 

43 

4 

21 

366 

7 

28 

133 

9 

104 

763 
2,890 

31 

184 

2,146 
94 

1 

1,601 
130 

1 

45 
10 

6 

103 
81 

1 

3 

1 

1 

60 

26 

283 

183 

25 

38 

1,837 
6 

17 

128 

Total 

amount  paid 

in  wages 

during  the 

Value  of 
materials. 

Valne  of 
products. 

year. 

$8,  540  930 

$20,  790  919 

$36,621,325 

26,  840 
442,  660 

67,  000 

224, 193 

8,400 

47,  209 
831,  466 
350,  000 
577,  392 

10, 100 

99, 100 

1,  541,  266 

580, 000 

929,  451 

28,000 

5,000 

79,  274 

300 

S68,  621 

236,  304 

30,  000 

158,  000 

1,200 

1,  904,  089 

908. 133 

40,  000 

366,  000 

3,000 

3,  500,  993 

1,437,350 

238,  592 
10,  438 
27,  300 
87,  200 
92,  550 

847,  002 
19,  300 
121,200 
254,  250 
199,  350 

1,  286,  072 
36,100 
166, 595 
451,  000 
380,350 

222,  235 
353,  951 
666,  004 
265,  896 
10,  715 

411,963 

816,  398 

1,  278,  996 

734, 125 

12,  500 

813, 005 

1,  389,  326 

2,  440,  402 
1, 344,  618 

29,850 

279,  911 
1,650 
1,800 
10,  000 

141,  530 

696,  671 

3,000 

1,200 

10,  000 

237,  403 

1,232,670 

6,700 

4,000 

40, 000 

444, 119 

322,  674 
1,  170,  394 

55,  593 
883,  910 

71,031 

622,  071 

2,  628,  837 

06,  024 

2,  429,  480 

143,  980 

1, 150, 115 
4,879,894 

179,120 
4,  043, 844 

253,  692 

627,  674 

59,  057 

1,872 

80, 100 

49,  800 

1,  480,  004 

184,  080 

1,040 

133,  930 

305,  200 

2,  513,  607 

296, 449 

4,000 

268,930 

416,500 

14,  670 
98,  445 
67,  909 
16,  700 
11,  556 

22,  360 
278,  835 
249,  667 

16,  730 

23,  600 

45,  500 
447, 185 
400,835 
61,  500 
64,500 

636  281 
5,000 

1,715,145 
;               30, 000 

2,  976, 68T 
40, 000 

155.— SAWS. 


The  United  States 

California  

'  Connecticut 

Delaware 

Illinois 

Indiana 

Xentucky 

Maine  

Maryland  

Massachusetts 

Michigan 

Minnesota 

Jlissouri  

New  Hampshire 

New  .lerscy 

New  York 

■Ohio  - 

Pennsylv  ania 

Khodo  Island 

Utah 

Virginia 


$3,  281, 135 


87,185 
1,000 
60,  000 
68,  400 
112,000 

8,000 

25,  000 
6,  500 

135,  800 
40,  900 

300 
245,  000 

200 
235,  000 
435,  800 

272, 750 
1,  518,  OOO 

26,  600 
800 

12,  000 


,288 


108 
24 


80 
1 

197 
382 

190 

1,115 

4 


15  i 


14 
134 


22,  348 

2,350 

6,000 

25,  118 

56,  050 

3,566 
4,600 
2,321 
50,  861 
15, 116 

1,500 

66,  000 

500 

120,  643 

157,  250 

75, 118 

620, 140 

2,669 


5,320 


744.  083 


40,  390  ' 
900  i 
10,000 
32,600 
161,  000 

1,000 
10,  075 

2,744 
112,  496 
34,  200 

2,  000  ' 
130,  000 
800 
114,462 
319,  059  ! 

129,  573 
634,897 

5, 137  I 
50 

2,800 


3,  943, 105 


83, 026 
5,600 
23, 009 
92, 000 
291, 009 

8,500 
25, 650 
10,281 
205, 951 
64,480 

5,009 
281, 000 

),500 
279, 909 
606, 851 

281, 8PT 

1,  654,  200 

10,  850 

600 

12,  000 


STATISTICS  OF  MANUFACTURES. 


71 


Tablb  III.— general  statistics  for  bach  specified  industry,  etc.:  1880. 

156.— SCALES  AND  BALANCES. 


states  .ind  Territories. 


The  United  States 

JMnljama 

■Connecticut 

Illinois 

Indiana 

Iowa 

KentucTiy 

Maryland 

Mas'sachusette 

Micliigan 

Minnesota 

New  York 

Oliio 

PennsylTania 

Tennessee 

Vermont 

Wisconsin 


Ko.  of    j 

establish-! 

ments.    I 


Capit.ll. 


64  I      $3,  814,  981 


100 
3,000 

71,600 
2,  000 

21,000 

10,  000 
9,  200 

70,  000 

1,200 

400 

369,  800 

22,  200 

153,  000 

500 

3,  051,  481 

29,  600 


AVERAGE  NUMBER  OF  HANDS 
EMPLOl'EP. 


Males 

above  16 

years. 


1,527 


Fem.iles    Children 
above  15         and 
year.s.       youths. 


Total 

cluriD<;  the 
veai-. 


inat(*ri:il8. 


Yaluo  of 
products. 


7 

7 

55 

S 

1 

4 

1 

o 

9''n 

8 
2 
9 

•>■> 

180 
3 

783 

■)<) 

2 

783,  01!) 


156 

600 

49,  350 

2,  400 

3,080 

3,000 
4,181 
30,  570 
6,170 
1,000 


155,  735 

9,350 

94,  081 

1,960 

410,  780 

10,600 

,711 


300 

800 

1,  Olio 

2,500 

123,340 

244,  750 

3,  000  1 

8,500 

9,150  , 

13,  600 

6,  000  , 

16,  500 

2,  810  1 

11,  077 

26,  440 

77,  613 

2,  300 

9,200 

1,000 

2,500 

10.5,957 

456, 147 

6,300 

30,  000 

73,490  : 

238,  699 

1,  500 

3,500 

215,215 

2,  080,  474 

16,  900 

56,600 

SCREWS. 
(See  Table  TV  (B)  for  Connecticut,  Illinois,  M.^ssachuaetts,  New  Jersey,  Ohio,  Rhode  Island,  and  Verniont.) 

SEWING-MACHINE  CASES. 
{See  Table  IV  (B)  for  Illinois,  Indi.ina,  New  York,  Ohio,  and  Pennsylvania.) 

157.— SEWING  MACHINES  AND  ATTACHMENTS. 
(See  Eeport  by  Special  Agent  C.  H.  Fitch,  post.) 


158.— SHINGLES,  SPLIT. 


106 

$12,  501,  830 

8,632 

248 

673 

$4,  630,  099 

$4,829,106 

$13,  863, 188 

5 
17 
1 
3 
6 

12 

1 

8 

26 

1 
12 
7 
2 
2 

1 

6,  490,  650 
1, 187,  600 

44,  000 
1,700 

20,  500 

1,  052,  200 
3,  800 
5,000 

1, 152,  755 
919,  725 

4,000 

358,  100 

1,  176,  800 

61,  000 

1,000 

25,  000 

2,055 
584 

^° 

22 

976 

6 

4 

2,  836 

944 

3 

640 

440 

17 

3 

40 

27 
4 
50 

1 
6 

al 

1, 158,  000 

332,  776 

36,  000 

425 

11,  620 

445,377 

3,600 

1,500 

1,  519,  947 

483,  039 

350 

389,  805 

226,  000 

11,660 

1,100 

15,  000 

802,  959 

379,  534 

74,  000 

650 

9,  450 

634,  229 

3,  500 

2,000 

1,  484,  902 

386,  111 

i                    700 
;             774, 281 
1            225,190 
37,  000 
1                    600 

14,  000 

2,  969,  741 

1,387,911 

122,  000 

2,  700 

1 
18 

^5 

56 

17 

400" 

43 

35,  505 

1,  306,  696 

Michigan 

11,  000 
5,000 

!New  Jersey 

4,  640,  852 
1, 168,  758 

1,700 

Ohio                                           

9 

8 

^       143 

51  ] 

1,  370,  025 

625,  550 

112,  960 

2,700 



40,000 

The  United  Siates . 


Indi.ana 

Kentucky  . . 
Mississippi . 

Missouri 

'New  York.. 


Ohio 

Pennsylvania . . . 
South  Carolina. 

Tennessee 

Texas 


45 


$17,  770 


745 

10,  350 

12r. 

600 

1,750 

600 
1,200 

250 
1,000 
1,150 


162 


,394 


24 
100 
10    . 

2  1. 
5    . 

2 ;. 

?l: 

4    . 
U  |. 


1 
19 


1,375 

5,975 

900 

144 

825 

250 

200 

75 

600 

1,050 


i20,  470 


2,445 

13,  375 

400 

200 

1,  625 

475 
600 
250 
400 
700 


SHIPBUILDING. 

(See  Table  VII.) 

159.— SHIETS. 


549 

$6,  841,  778 

1 
26 
18 

750 

88,  300 

515,700 

1 
2 

2,000 

4,  310 

$47,  952 


27,  452 

2,  OOO 

900 

3,200 

725 
1,000 

650 
1,500 
3,900 


The  United  States  . 

Arkansas 

California 

Connecticut 

Delaware 

District  of  Colombia 

6mm 


2,  878  I      22, 186 


623 


$5,  403,  696        $1 1,  300,  444  '       $20, 130,  031 


173  1  1 

982  i 

5  1                 1 
19  I 


85,338 

276,054 

1,800 

9,740 


500  i 
1.54,990  ■ 
330,677 

6,  Oro 
15,  8,"  0 


5,000 

304,  830 

699,  605 

12,  000 

36,  3."U 
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Table  III.— GENERAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 

159.— SHIRTS— Continued. 


States  and  Territories. 


!    Ko.of 
establish 
I    menta. 


Illinois 

Indiana 

Iowa , 

Kansas    

Kentucky 

Maine 

Maryland 

Mfis8achufiiett3 

Michigan    

Minnesota 

Missouri 

Nebraska 

New  Jersey. .. 

New  York 

Ohio 

Pennsylvania  . 
Rhode  Island  . 

Texas 

Vermont 

Virginia    

West  Yirginia 
Wisconsin 


4 
38 
20 
12 

6 

20 

2 

34 

195 

35 

61 
1 
1 
6 
1 

4 
4 


Capital. 


1    yeiirs. 

youths. 

458 

9 

70 

8 

85 

4 

28 

3 

100 

1 ,  3"0 

:;,  600 


AVERAGE  NUMBER   OF  HANDS 

EMPLOYED.  Total 

amoant  paid 

j  in  wagea 

Males    i  Females    Children  I  during  the 

above  16  ;  above  15        and  year, 
years. 


.f  141,  800 

31,  460 

26,  908 

5,  500 

19,  594 

26,  300 
307,  867 
111,519 
26,  785 
31,  800 

110, 136 

8,600 

663,  086 

3,  730,  571 

139,  234 

614,924 

3,900 

3,000 

19,  300 

320 

9,200 
8,990 


85 

1,384 

438 

85 

63 

84 
9 

1 

357 
14 

1 

2,180 

3,  453 

516 

2,597 
20 

304 

205 

7 

85 
1 

97 

5 

40 

29 

Value  of 
materials. 


$427,  957 
43,  642 

43,  000 
9,215 

30,  774 

.57,  000 
425,947 
326,  554 
36,  445 
28,  700 

146,  700 

18,  000 

1, 196,  329 

6,  410,  261 

335,  637 

1. 182, 154 
4,532 
2,750 

44,  500 
300 

30,  240 
8,790 


Valae  ot" 
l)roduct8. 


$746, 117 
95,  800 
84,  000 
18, 570 
65,  315 

86,  001) 
949,  524 
564,  50» 
79,871 
67,  50O 

332,  852 

33,  OOD 

3, 111,069> 

11,  014, 820 

575, 422 

2,  095,  761 

11,  215 

8, 2.W 

72. lOO 

1,OOI> 

33,890 
25, 650- 


The  United  States 

Connecticut 

Illinois 

Maine  

Maryland : 

Massachusetts 

New  Hamp.shire    

New  Jersey 

.\  ew  Xovlv 

Ohio 

Pennsylvania 

Rhode  l.slaiid    

Vermont  


IGO.— SHODDY. 

{See  also  Mi.'ced  textiles.) 


73 


*1^165, 100 


86,  000 

32,  000 

6,000 

5,  000 

460,  500 

17.  300 

35,  000 

.32,  700 

350,  000 

186,  000 

49,  600 
15,  000 


93  : 
16 
4 


13  j 
10  ; 
43  j 
30 
90 


38 

13 

1 

4 

105 


33 
316 
40 


0,336    I       $3,366,650 


35,  345  : 

13,300  i 

1,905  : 

3,100  I 

173,  439 

5,  700  ; 
35,000  I 
33,  610  ' 
40,000 
47,441  • 

18,590  . 
3,896 


361,  200 

74,  600 

7,200 

14, 150 

1,  308,  715 

38,  900 

80,  734 

321,  320 

575,  000 

510,  977 

137,  054 
37,  000 


$4,  989,  61» 


347,  500 
100,000 
12,  000 
22,  50O 
2,  305,  985 

49.  000 
r7,50l> 
407,  591) 
700,  009 
6.W,  895 

195,  045 
56,  OOO 


The  United  States 

California 

Illinois 

Indiana 

Iowa 

Kentucky 

Maine 

Maryland   

Massachusetts 

Michif^an    

Minnesota 

Missouri 

Nebraslia 

New  York 

Uhio 

Pennsylvania    

Tennessee 

Texas 

Wisconsin 


161.— SHOW-CASES. 

93  .$341, 070 


4,  330 
62, 100 

2,  .300 
12,  600 

2,100 

1,000 
14,  800 
11,  800 
34,  200 

5,000 

29, 100 
3,300 
51,800 
38,  200 
58,  950 

1,650 
2,500 
6,750 


119 
3 


38 
18 
SO 
12 

90 

3 

101 

118 

70 


48 


I  9 

..'■  1 

-.1  1 

. . '  2 

i 
1 

1 
1 

4  I  1 

.  ;       '"i 

31 

7 

-•I  1 


SILK  AND  SILK  GOODS. 
(See  Mixed  textiles ;  also  Report  by  Special  Agent  W.  C.  Wyckoff,  po;it.} 

162.— SILVERS  M ITHING. 


$329,  230 


5,  088 
65,  276 
1,620 
3,  600 
1,950 

1,000 
1.'),  785 

9,200 
12,  453 

6,600 

37,  235 
1,700 
58,  873 
Cid,  31G 
40,  134 

1,350 

3,  500 

4,  550 


$519,  585 

$1,172,17^ 

10,  875 

125,  900 

5,500 

6,000 

2,  650 

23,  800 
263,  70O 

9,250 
11,  000 

6,900 

3,000 
27,  389 
11,  360 
10,  770 

9,100 

6,000 
74,  320 
32, 380 
40, 061) 
18, 300 

19,  750 
3,700 
80,860 
83,  019 
97,  392 

109,  450 
7,000 
181,  580 
171,  637 
178,  815 

3,930 
5,000 
7,400 

7,480 
16,  500 
14,  000 

The  United  States 

f  California 

(xeorgia 

Kansas    

MarylaDtl 

MasHachuseitfl  


38 

$257, 198 

123 

8 

$76,  640 

$102,  058 

$263,  931 

1 
1 
3 

5 
5 

800 
800 

1,100 
101,  528 

4,250 

150 

250 

600 

49,  792 

4.176 

90O 

1,885 

2.701) 

113,061 

16.  235 

1 
38 
11 

400 

26,  979 

5,811 

2 
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Table  IIL— GEXEHAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 

1G'2.—SILVKRSMITHING— Continued. 


States  and  Territories. 


i    No.  of 
establish-j 
mcnta. 


AVERAGE  NUMBER  OF  HANDS 
EMFLOYED. 


Michigan 

Minnesota , 

Missouri 

New  Jeraey 

New  York _ .  >. . 

North  Carolina 

Ohio 

Tennessee 

Texas    

Virginia , 


Capital. 


|3,  000 
2,500 

22,  350 

108,  000 

8,000 

50 

725 

2,750 

495 

850 


'    Males    j 
al30V6  16 
years.    * 


Females 
above  15 
years.    . 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

duriug  the 

year. 


3 

],  000 

J6 

7,  300 

41 
4 

4  ! 

■2  1 

30,  000 
1,700 

4 

i 

1,900 
1,100 

1 

60 

! 

Value  of 
materials. 


$1,  500 
1,000 
24,  450 
13,000  ' 
4,000  i 

25 
500 
1,125 
850 
640 


Value  of 
products. 


$2,  QOiy 
3,  OOO 
43,  05O 
60,  00ft 
7,  OOO 

500 
3,  ST.O. 
5,25a 
2,  300 
1,300 


SILVERWARE. 

(See  Plated  and  britannia  ware;  also  Table  IV  (B)  for  California,  Massachusetts,  New  Hampshire,  New  Jersey,  New  York,  Pennsylvania,  ana  Khode  Island.) 

SLAUGHTERING  AND  MEAT-PACKING,  NOT  INCLUDING  RETAIL  BUTCHERING  ESTABLISHMENTS. 

(See  Table  VII.) 

SMELTING  AND  REFINING  (BASE  SCRAP  METAL,  NOT  FROM  THE  ORE). 
(Set.'  Table  IV  (B)  for  Massachusetts,  New  Jersey,  and  Obio.) 


163.— SOAP  AND  CANDLES. 


The  United  States . 


Califoi"uia   

Colorado 

Connecticut 

Delaware 

District  of  Columbia. 


Hovida  . 
Illinois  , 
Indiana . 

Iowa 

Kausan  . 


Kentucky    

Louisiana 

Maine 

Maryland 

Massacbusotts. 

Michigan 

Minnesota 

Missouri 

Nebraska 

Nevada  .  - 


New  Hampshire  . 

New  Jersey 

New  Yoik' 

Obio 

Oregon 


Pennsylvania.. 
Pvhode'lsland  . . 
South  Carolina- 
Tennessee  

Texas  


Utah 

Vermont 

Virginia  

Washington  ... 
"West  Virginia  , 


629 

$14,  541,  294 

32 

547,  600 

2   ! 

53,  000 

21  I 

140,450 

3  ! 

14,  800 

5  ' 

60,  966 

1  1 

300 

3!) 

1,  407,  750 

« 

39,  300 

15 

135,  500 

10 

51,  200 

5  ' 

333,  740 

12 

118,  450 

l(> 

62,  530 

"  i 

271,732 

119  ' 

2,  005,  325 

15  : 

62,  743 

6 

92,  900 

19  1 

766,  927 

4  ■ 

10,  000 

1 

9,  500 

22 

:54,  700 

15 

1, 197,  700 

97 

4,  462,  775 

27 

422,  650 

1 

50 

78  ' 

1,  873,  971 

H  ! 

39, 136 

1 

300 

5 

36,  200 

V 

33,  200 

:, 

18,200 

4 

10,  000 

4 

28,  000 

1 

1,200 

2 

5,  000 

4,368 


226 
15 
76 

12 
22 

2 

469 

37 


72 
45 
54 
93 
655 

54 

30 

273 

11 

3 

41 
246 
937 
229 


490 

15 

1 

16 

18 


14 

3 

14 


5 

2 

3 

1 

27 

6 

1 

6 

29 

30 

131 
39 


$2,  219,  513 


( 


176 

129 

16 


Wi8C0D8iD  . 


173,500 


7 
89 


62 

35 

1 
1 

1 

7 
12 


129,  780 

14,  315 

34,  547 

5,180 

7,735 

315 

224,  874 
13,176 
23,418 
14, 175 

29,  700 
19,790 
14,736 
52,495 
306,  539 

20,  610  ! 

14,  050 

104,001 

2,900 

3,286 

17,  289  ; 
187,383  I 
494,903  1 

78,  245  I 
500 

331,677 

5,  398  ; 
418  ' 
4,  645 
7,700 

2,  498 
1,  950 
8,300 

500 

3,  460 

38,965 


SODA-WATER  AlTARATUs.      - 
(See  Table  IV  (B)  for  Illinois,  ilassacliusetts,  "N'nw  York,  and  PennsylTania.) 

164.— SPECTACLES  AND  EYEGLASSES. 


The  United  State.i !  62 

Califomiii 2 

District  of  Columbia '  2 

Indiana     - !  1 

Maryland 2 

Slaasachuaetts 13 

Michieaii   - '  3 

New  Haiup.sliiro j  1 

Now  -Tersoy 2 

Now  Tork' !  30 

Ohio 3 

Pennsylvania 3 


$64:;, 


$450,  897 


350     

1 ,  000    I  2  ! - '  570 

2,000  I  2  ;                 1    !  1,000 

1,  400  I  6  1 2,  874 

96,200    .  237                  IS                 16  124,675 

45.000  i'  .53                    5  !               19  ;  23,400 

25,000    I  35  ! ' '  15,000 

5,  000  i  6  I                 6  j                 5  I  4,  400 

204,750  I'  362  I               30                 56  !  191,918 

1,125  :  2  \ '  460 

202,000  1 1  167  j      .53  I       7  86,600 


$19,907,444 


,  552,  627 


886,  706  I 
37,  500 

210,415 
13,  400  I 
41,678  ! 

500  ! 
3,  341,  777 

73,  .530  ' 
195,  800 
12.5,  800 

324,  881 
89,  990 
77,  799 

254,  006 
3,  492,  604 

74,  060 
72,  000 

1,  336,  376 
10,  .520 
8,808 


I 


61,170 

1, 116,  321 

4,  889,  625 

852,  483 

1.000 

1,  809,  904 

83,  325 

1,500 

28,  200 

35,  000 

51,142 
5.  500 

25,400 
4,000 
2,  626 

272,  100 


1,  193,  494 

64,  320 

309,  578 

22,  070 

66,  563 

1,000 

3,  930,  322 
102,  622 
259,  960 
174, 168 

393,  325 
142,  495 
124,  443 
385,  790 

4,  489,  555 

124,  738 

128,640 

1,  704,  941 

20,  700 

14,  540 

104,  541 

1,  743,  380 
6,  574,  939 
1,028,778 

2,  000 

2,  715,  771 
100,  850 

2,000 
43,  400 
64,  940 

68,  360 

11,  9.50 

48,  000 

5,600 

8,124 

396,  740 


$417,  472 

$1,  182, 142 

630 

900 

1,000 

1,700 

147,  778 

2,  000 
5,700 
3,000 
7,  500 
330,  859 

24,500 

30,  000 

4,605 

152,  769 

500 

71,  000 
60,  000 
13,  000 
500,  683 
2,500 

53,  000 

196.  000 

83 
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Table  III.— GEXBEAL  STATISTICS  FOE  EACH  SPECiriED  INDUSTRY,  ETC.:  1880. 

165.— SPORTING  GOODS. 


No.  of 
establish- 
ments . 

Capital. 

AVERAGE 

NUMBER  OF  HAKDB 
ElIrLOYED. 

Total 

amouDt  paid 

in  wages 

during  the 

year. 

Value  of 
materials. 

Value  of 
producta. 

States  and  Territories. 

Males 

above  16 

years. 

Females 

above  15 

years. 

Children 

and 
youths. 

Tlie  United  States 

•    86 

11,444,760 

565 

734 

102 

$411,854 

$692,  616 

$1,  556,  258 

California 

1 

8 
1 
2 

1 

4 
2 
1 
13 
2 

1 
2 
36 

8 
2 

2 

200 

249,  600 

10,  000 

6,600 

300 

15,  200 
12,  200 

1,000 

303,  000 

23,  000 

3,000 

16,  000 
733,  750 

35,  000 
2,300 

33,  800 

1 

59 
10 

4 

1 

17 
10 

150 

3%  950 

5,000 

3,000 

312 

12,  700 

6,825 

900 

69, 125 

27,  000 

1,404 
15,  000 
201, 102 
21,786  t 

1,200 

12,400  j 

135 
50,  660 
15,  000 
4,500 

200 

10,  650 

2,400 

600 

268,  552 

18,  000 

7,000 

7,100 

263,619 

21,  600 

1,700 

21,  000 

500 

Connecticut 

30 
5 
2 

123,500 

2 
2 

25,  000 

19,  (100 

Iowa 

800 

Eentncky 

70  1                5 

1  ! 

25  1 

245  1               25 
12                  11 

13 

37,  075 

17,  900 

Maryland 

2  000 

Massachusetts 

41 
59 

398,  890 

59,000 
15  000 

Missouri 

24 

259 

40 

3 

37 

45,  600 

682, 043 

61  600 

New  York 

298 

11 

1 

10 

49 
6 



2 

Pennsylvania 

Ehode  Island 

5,350 
63,  000 

Vermont 

166.— SPRINGS,  STEEL,  CAR,  AND  CARRIAGE. 


The  United  States 

59 

$1,  769,  293 

1,487 

$699,  412 

$2,  346,  818 

J.     1 

California 

1 
9 

2 
6 

1 

6 
2 
1 
3 
9 

5 

12 

1 

1 

40,600  '• 
250,750 
1.5,000 
46,  000 
25,000 

7,460 
100,000 

8,000  ^ 
66,  393 
360,  000 

240,000 
600,100  1 
6,000  I 
4,000  ' 

I 

7,000 

167,116 

11,  600 

38,  240 
11,  23g 

6,760 
30,  000 

3,600 
44,  050 
64,  821 

128,  784 

180,  613 

1,200 

4,500 

298 
36 

1 

2 

1 

34                   1 

Massachusetts 

21 

21  500 

6 

New  Hampshire 

7 
87 
178 

285 
361 

I 

10  000 

New  Jersey 

1 
5 

125  250 

New  York 

424,  958 
9fiQ   ^9*1 

Ohio 

28 

768,  059 

Vermont 

Wisconsin 

3,500 

$3,  654,  862 


24,0CO 
622,  841 

65,  600 
227,  600 

49,  722 

40,  509 
230, 000 

17,  000 
191, 100 
548,  890 

477,  906 
1, 138,  895 

10,  000 

11,  000 


167.— STAMPED  WARE. 

(See  also  Tinware,  copperware,  and  sheet-iron  ware.) 


The  United  States 

California 

Connecticut 

Illinois 

Massachuaettji 

Michigan 

Missouri 

New  York 

Pennsylvaniia 


26 


16  i 
2 


,  176,  940 


1,000 
100,  000 

4,000 

186,  000 

600 

800,  000 

1,  070,  340 

15,000 


1,831 


75 

11 

262 


403 

1,068 

12 


331 


87 
141 


220 


128 
3 


$868,  043 


55,  000 

7,400 

141,  000 


170,  000 

489,  259 

5,384 


$2,  104, 141 


120 

200, 000 : 

5,500  j 
193,000 
300 

5.50,000 
,  147,  721  I 
7,  500 


$3,  512,  423 


720 

300,  060 

20,  000 

378,  000 

1,200 

850,  000 

1,  945,  009 

17,494 


168.— STARCH. 


The  United  States  . 


Connecticut  . 

Florida 

Illinois 

Indiana 

low.-i 


Maine 

Massachusetts .  - . 
New  Hampshire . 

New  York 

Ohio 


Pennsylvania - 
Rhode  Island  . 

Vermont 

Wisconsin 


$5,  328,  256 


1,500 

3,600 

391,  500 

626,  000 

99,  350 

294,  200 

50,  000 

66,  256 

2,  260,  750 

1,  400,  000 

45,  000 

30,  000 

31,  200 
40,  000 


2,710 


152 
310 
32 

254 

22 

76 

1,270 

605 


301 


174 
60 


108 


25  I 
40  ! 


$919, 197 

450 

1,800 

33,  000 

146,  880 

17,  500 

23,  280 

12,  175 

4,499 

480,  574 

179,  030 

2,500 

2,000 

2,  609 

14,  000 

$4,  911,  060 


3,375 

2,000 

141,  000 

9,-,9,  740 

66,  560 

339,  Oil 

81,  .563 

49,  977 

2,04.5,148 

1,  099,  292 

6,750 
60,  000 
21,  554 
34,  500 


$7,  477,  742 


84 


5,000 

6,000 

219,  500 

1,  276,  880 

93,130 

442,  700 

109,  710 

66,  800 

3,  328, 102 

1,754,710 

11, 000 
75,000 
32,  660 
66,  550 
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Table  III.— GENERAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 

169.— STATIONERY  GOODS. 


States  and  Territories. 


The  United  States . 


California 

Connecticut      

District  of  Columbia . 

Illinois 

Indiana 


No.  of 

establishi 

meuta. 


Iowa 

Kentacliy 

Maine 

Maryland 

Massachusetts . 


Missouri 

New  Hampshire  . 

Kew  .Jersey 

New  Yorli 

Ohio 


Pennsylvania . 
Rhode  Island  . 
Virginia 


Capital. 


$3,  286,  325 


300,  000 

20,  900 

2,300 

5,600 

7,500 

4,000 
1,000 
2,500 
1,000 
53,  800 

150,  000 
204,  800 

60,  500 
2,  208,  725 

27,  400 

203,  500 

24,  300 

8,500 


AVBllAGE  NUMBKU   OF  HANDS 
EMPLOYED. 


Males 

above  16 

years. 


1,871 


1 

4 

1 

76 

45 
62 
74 
1,160 
21 

324 

21 

9 


'Females 

above  15 

years. 


Children 

and 
youths. 


1 

10 
11 

5 

18 

4 

915 

4 


218 


3 

18 

120 

7 

61 


Total 

amount  paid 

in  wages 

during  the 

year. 


,  159,  893 


25,  000 
3,486 
2,485 
4,100 
3,000 

3,600 

700 

750 

300 

43,  935 

30,  000 
37,  050 
29,  048 
839,  931 
5,  700  I 

111,310 
16,  898 
2,700 


Value  of 
materials. 


$3,  581, 426 


47,600 
4,092 
2,856 

17,  050 
1, 


5,000 

2,000 

2,200 

600 

110,  848 

40,  000 

266,  897 

21,  740 

2,  596,  013 

14,  400 

338,  920 

23,910 

6,000 

Value  of 
products. 


'8.  322 


135,  960 
10,  058 
10,311 

25,  500 
7,600 

10,  000 
3,  000 
5,000 
2,500 
221,  703 

100,  000 

365,  015 

78,  900 

.,  281,  877 

26,  000 

556,  473 
56,  435 
12,  000 


170.— STEAM  FITTINGS  AND  HEATING  APPARATUS. 
(See  also  Foundery  and  machine-shop  products.) 


Thft  TTnifpd  Statea 

95 

$3,  076,  751 

2,  425  _ 

49 

$1,  305,  739 

$2,  857,  000 

$5,  137,  842 

1 
8 
13 
1 
4 

3 

18 
1 
2 
1 

1 
23 

4 
14 

1 

700 
541,  600 
182,  700 

15,  000 
67,  400 

4,000 

1,  068,  000 

651 

16,  000 
60,  000 

40,  000 
832,  000 

5,500 
251,  300 

1,000 

1 
3.53 
265 

500 

201,  492 

143,  390 

4,000 

49,  000 

3,900 

369,  556 

634 

25,  000 

25,  750 

24,  300 
336,  393 

7,800 
112,  980 

1,044 

450 

410,  351 

462,  780 

48,000 

63,  000 

12,  600 
636,  984 
4,586 
35,  000 
45,  600 

22,  000 

951,  871 

5,000 

255,  833 

1                3, 145 

1,500 

757,  422 

TlHnnifl                                                             

13 

680,  530 

10 

60,  000 

75 

13 

717 

2 

32 

55 

72 

130,  800 

23,  000 

17 

1, 196,  644 

6,039 

90,  000 

100,  780 

60,  000 

549 

19 

259 

4 



6 
2 
11 

1,488,678 

21,000 

506,  963 

5,  587 

171.— STENCILS  AND  BRANDS. 


The  United  States 

California 

Colorado 

Connecticut 

Geor^a 

Ulinoia 

Indiana 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missouri 

New  York 

Ohio 

Pennsylvania 

Khode  Island 

South  Carolina 

Tennessee 

Texas 

Utah  

Vermont 

Virgioia 

West  Virginia 

Wisconsin 


$224,  525 

6,425 
6,650 
5,000 
2,900 
8,600 

2,750 

7,100 

900 

400 

2,800 

33,  300 

261 


10,  200 
1,900 
4,750 

17,  600 

17,  650 

75,  700 

9,000 

1,000 

3,500 

1,400 
500 
500 
800 

2,000  j, 

1,200  ' 


30 

19  t 

2 
11  '■ 

3 

32 
57 

7 

3 

1 


$139,  639 


5 

1 
894 

12 

500 

468 

1 

468 

10 

200 

6 

700 

7 

176 

320 

3,  526  ! 

16,  975 

11,  000 

1,  500 

5,925 

1,704 

19,849 

27,  589 

2,665 

1,000 

350 

1,250 


400 
980 
600 

600 


$144,  554 


2,960 

16,  000 

320 

1,450 
10,  400 

6,835 

4,175 

800 

300 

2,200 

16,  060 

11,000 

1,100 

5,665 

3,787 

7,  650 
39, 157 

8,  730  i 
200  1 
700 

2,  200  j 

150 

600 

1,300 

1,125 

1,000 


$472,  614 


17,  592 
51,  OUO 

1,  300 

5,000 

28,  000 

21,  100 

13,  000 

3,000 

1,000 

9,500 

58,  294 
35,  600 
4,600 
21,  425 
13,  930 

43,  020 
103,  92.3 

18,  .580 
1,800 
3,450 

6,200 
800 
2,000 
3,160 
3,5.50 

2,700 


80 


76 


STATISTICS  OF  MANUFACTURES. 


Table  III.— GENEEAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTEY,  ETC. :  1880. 


172.— STEREOTYPING  AND  ELECTROTYPING. 

(See  also  Type  fouuding.) 


States  and  Territories. 


AVERAGE  NUMBER  OF  HANDS 
EMPLOYED. 


ITo.  of 
establish- 
ments,   j 


The  United  States 

California 

Coloiado 

Connecticut i 

District  of  Columbia ! 

Illinois  I 

Indiana 

Iowa 

Kentucky 

Massachusetts 

Minnesota 

Missouri 

New  Jersey 

New  York ^ 

Ohio 

PennsylTania , 

"Wisconsin 


Ciipitai. 


$536, 000 ; 


i    Males    I  Females  |  Children 
I  above  16  ,  above  ]5        and 
'    years.         years.        youths. 


Total 
I  amount  paid 
i     in  wages 
during  the 

year. 


1 

10,  000 

4 

1 

2,000 

4 

3 

20,  000 

15 

1 

1,500 

7 

4 

26,  200 

5* 

1 

5,000 

5 

1 

2,000 

2 

1 

5,000 

7 

6 

43,  000 

98 

2 

7,500 

8 

1 

10,  000 

15 

1 

50,  000 

7 

9 

HI,  350 

133 

7 

16,  050 

28 

5 

226,  000 

172 

$312,  208 


400 


25 


3,000 
3,000 
5,840 
2,458 
27,  272 

4,000 
1,600 
3,900 

61,  721 
3,850 

6,616 
3,000 

62,  624 
17,  745 

104,  982 

600 


Value  of 
materials. 


$200,  491 


2,318 

2,000 

7,  245  , 

800  : 

18,800  [ 

2,  5*00  i 
2,000  I 
2,500  ' 
36,  408 
3,010 

4,890 
4,000  i 

52,710 
9,860  I 

51,050 

400 ; 


Valne  of 
products. 


8,  682 
8,500 

20,  068 
a,  682 

69,654 

8,000 

6,01)1) 

7,000 

122,  630 

12, 700 

18,  060 
20,  000 

153,  985 
38,  348 

223,  500 

2,001) 


173.— STONE-  AND  EARTHEN-WARE. 


The  United  States 

Alabama  

Arkansas 

California  

Connecticut  

Delaware 

District  of  Columbia  .  .   

Florida 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine  

Maryland 

Massachnsetts 

Michigan 

Minnesota 

Mississippi , 

Missouri 

Nebraska  

IS^cw  Hampshire 

New  Jersey , 

NewYork 

North  Carolina 

Ohio 

Pennsylvania 

Khode  Island 

South  Carolina 

Tennessee 9. 

Texas  1 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia ^ 

Wisconsin 


i 


13 
4 

7 
7 
3 

ll 

1 

6 
41 
27 


13 
2 
5 

17! 
18  , 

3  ! 
2 

32 

1 

5 
49 

53 

2 

179 

97 

1 

3 


2 
2 
15 

1 

6 
14 


1 

380,  610  , 

5 

095 

2 

700 

62 

500 

79 

800 

12 

000 

200 

1 

000 

1 

175 

168 

090 

64 

bbO 

64 

250 

K 

150 

IK 

100 

2 

000 

21 

100 

142 

950 

187, 

000 

26, 

500 

28, 

000 

4,700  1 

41 

4 

29 

91 

6 

1 

2 

17 

272 


172 
19 
52 

7 
20 

213 
194 

34 

24  : 

28 


1,341 


$3,279,535 


24 
1 


63 
4 


82,  000 

4,600 

61,  000 

2,  057,  200 

703,  500 

1,600 

1,  675,  055 

670,  545 

3,500 

6,500 


16,  900 

24 

5.600 

19 

4,000 

5 

60,  000 

24 

16,  850 

29 

1,000 

2 

25, 100 

56 

85,  900 

80 

7,261 

350 

17,  025 

42,  075 

1,100 

150 

350 

1,850 

101,281 

26,  255 

64,406 
3,200 

13,  610 
2,950 
9,700 

120,  234 
94,825 
12,900  I 
11,962  i 
8,800  I 

65,350    , 
2,724  i' 
28,825    ; 
1,101,511 
319,336 

100  ;;• 

894,322 
254,082  1 
3,300 
2,  200 

5,294 
4,830 
1,800 
12,  200 
6,  155 

500 
16,  111 
20,611  , 


i2,  564,  359 


3,098 
440 
15,750  I 
17,500  I 

2,350  I 

150  I 

150 

1,  050 

74,  306 

14,535 

32,642  ■ 
1,561 
8,950 
3,100 
7,861 

80,273 
50,740  I 
6,678  ■ 
8,525 
2,810 

46,  490 

1,000 

12,  640 

1,  030,  598 

241,  385 

600 

628,  273 

202,  Oil 

2,300 

8,  500 

2,115 
2,650 
800 
11,  000 
6,  515 


500  ■ 

9,208  I 

25,405  ! 


174.— STRAW  GOODS. 


The  United  States 

California 

Connecticut 

Georgia 

Illinois 

Iowa 

Maine  

Mar>  laud 

Massachusetts 

New  Jersey 

New  York    

Pennsylvania 

Itbode  Island 

Wisconsin 


86 


3,  333,  560 


33,  500 
230,  000 

21,000 

144,  000 

1,000 

8,000 

160,  800 

2,  361,  960 

54,800 

183,  OUO 

48,  200 

2,300 

85,  000 


I 


3,278 

7,501 

33 

72 

239 

371 

8 

115 

85 

335 

15 

107 

,531 

33 

49 

48 

5 

125 


36 

422 

5, 185 

192 

290 

195 

11 

275 


7,015  I 
57,761  1 
1,  968,  232 
30,  150 
72,  734 

48,  000 

5,553 

50,  000 


6,000 

264,507  1 

4,117,162 

145,800  ' 

145,858  ■ 

106,  204 

547 

125,  000 


$7,  942, 729 


19,  850 
2,800 

54,  600 

101,  700 

8,500 

650 

850 

6,225 

246,  305 

71,  340 

139, 195 
8,780 
33,  850 
10,500 
28,  500 

271, 944 

244,  336 

30,  950 

31, 000 

19,500 

169,  518 

4,815 

61, 000 

2,  598, 757 

788,  694 

1,650 

2, 106, 474 

655,169 

15,  000 

16,  200 

12,  260 

13,  270 
6,000 

36,  000 
26,  697 

1,600 
32, 700 
78, 830 


169 

$2,  556, 197 

$5,  455,  559 

.$9,  345,  759 

3 

38,  600 
137,  338 

21,000 

119,514 

300 

26,  450 
203,  387 

16,200 

297,  744 

700 

85,  20(1 
419,  270 

75,  000 

484,  61  9 

2,  000 

9 
19 

15,  600 

362,  9-2 

6,  898,  6  8 

251,900 

264,  692 

225,  718 

10, 160 

250,  000 
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TA.BLE  III— GENERAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 

SUGAE  AND  MOLASSES,  BEET. 
(See  Table  IV  (B)  fur  California,  Delaware,  and  Maine.) 

175.— SUGAE  AND  MOLASSES,  REFINED. 


States  and  Territories. 


No.  of 

estHibliah- 

mentft.    I 


Capital. 


The  United  States 

California 

Louisiana 

Maine 

Maryland 

Massachusetts 

MisBonri 

Kew  Jersey 

New  York 

Pennsylvania 


$27,  432,  500 


1,  600,  000 
385,  000 
460,  000 
260,  000 

1,  979,  500 

840,  000 
2,110,000 
13,726,000  j 
6,  072,  000  I 


AVERAGE    NUMBEK  OF  HANDS 
EMrLOYED. 


Males 

above  16 

years. 

Females 

above  15 

years. 

Children 

and 
youths. 

5,832 

25 

280 

190 

90 

106 

525 

250 
692 

2 
5 

2,  626 
1,073 

13 

5 

Total 

amount  paid 

in  wages 

during  the 

vear. 


"Value  of 
materials. 


75,033  ,    $144,698,499 


190 

000 

50 

000 

34,  457 

31 

0011 

288,  860 

112 

270 

476 

216 

1,218 

212 

474.  017 

5,  517,  000 

1,340,000 

1,416,414 

750,  703 

21,  482,  764 

4,  17.3,  100 
20,  794,  961 
67,  273,  614 
21,943,943 


Value  of 
products. 


$155,  484,  Ol.T 


5,  932,  000 

1,  483,  OOO 

1,  499,  512 

840,  986 

22,  880,  439 

4,  475,  740 
22,841,2.58 
71,237,  O.jl 
24,294,9.'!! 


176.— SURGICAL  APPLIANCES. 

(See  .also  Artificial  limbs.) 


The  United  Stales 

California 

Connecticut .' 

Georgia 

Illinois 

Indiana 

Iowa 

Louisiana 

Maryland 

Massachusetts 

Michigan 

Missouri 

New  Hampshire 

New  Jersey 

New  York 

Ohio    - 

Pennsylvania 

Vermont 


$843,  142 


4,925 

500 

1,000 

20,  500 

500,  000 

7,000 

1,  550 

5,700 

S3,  200 

500 

10,  250 
17, 150 
4,  000 
77,767 
37,  600 

120,  500 
1,  000 


154 


1,976 

1,445 

600 

10,  700 

80,  000 

6,000 

2,070 

17,000  I 

36,230  I 

600  I 

3,939 
6,  900  ! 
4,624  i 


43,  314 

500 


2,400 
500 

1,000 
17,  200 
25,  000 

5,000 

1,675 

15,  600 

50,  430 

500 

2,780 

4,100 

3,  500 

63,  379 

23,  635 

69,  821 
200 


$906,  303 


H,  672 

2,  3-'5 

2,  OUO 

48,800 

150,  000 

2i,  000 
6,000 

61,  500 

126,  900 

2,  220 

17, 100 
25,  000 
16,  lOu 
182,216 
77, 197 

149,  273 
3,000 


TAR  AND  TURPENTINE,  NOT  INCLUDING  FARM  PRODUCTS. 
(See  Table  IV  (B)  for  Alabama,  Florida,  Georgia,  Mississippi,  Missouri,  North  Carolina,  and  South  Carolina.) 

177.— TAXIDERMY. 


The  United  States 

16 

3 
1 

1 

$25,  750 

1               27 

102 

21 

$22,  000 

$21,  850 

$82,  500 

500 

5,000 

2,000 

2,300 

10,  000 

3,200 

250 

1,000 

1,500 

1,  850 

2,  000 
1,  000 
5,  900 

10,  000 

600 
100 
300 
100 

3  800 

6 
4 
8 
5 

* 

6,100 
1,200 
3,500 
9,000 

2,200 

25, 1)00 

J'lorida 

4,000 

2 
100 

15,  800 

20 

1 

25,  000 

6,600 

1,  000 



500 

800 

178.— TELEGRAPH  AXD  TELEPHONE  APPARATUS. 

(See  also  Electrical  apparatus  and  supplies.) 


The  Uuited  States 

Illinois 

Indiana 

Maryland 

Massachusetts 

Michigan 

Missoari 

New  York 

Ohio 

Pennsylvania 


40 


$636,  458 


1 ' 

2,000 

1 

80,  000 

1 

17,  500 

2  ' 

112,  000 

1 

6,000 

2  . 

25,  000 

25 

333,  558 

3 

3,400 

4 

,57,  000 

797 


16 

77 

29 

185 

9 

14 

413 

13 

41 


37 


$458,  406 


30  ' 
1 

15  ! 


10 
3 


1,750 
44,  000 
12,  680 
90,  600 

4,  299 

9,000 

278,801  Ij 

4,  .503  I 

12,773  !' 


$756,  891 


2,250 
90,000 
37,  006 
239,  025 
20,  000 

14,  400 

321,066 

7.  100 

24,  444 


$1,  580,  648 


5,700 

180,000 

53,  '23a 

409,  930 

35,  OOii 

36,  000 
798,  939 

16,000 
45,  840 


II 


TERRA-COTTA  WARE. 
(See  Brick  and  tile:  Drain  and  sewer  pipe;  also  Table  IV  (B)  fur  Califoroia,  Illinois,  Kansas,  Massachusetts,  Missouri,  Ohio,  and  Pennsylvania.) 

THREAD,  LINEN. 
(See  Table  IV  (B)  for  New  Jersey.) 
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179.— TINWARE,  COPPERWARE,  AND  SHEET-IRON  WARE. 

(See  also  Coppersmitliiiig ;  Stamped  ware.) 


No.  of 

estahlish- 

ments. 

Capital. 

AVEEAGL 

NtTMBEE 
EMPLOTED 

OT  HANDS 

Total 

amount  paid 

in  wages 

during  the 

year. 

Value  of 
materials. 

Value  of 
products. 

States  and  Territories. 

Males 

ahove  16 

years. 

Females 

above  15 

years. 

-Children 

and 
youths. 

The  TTnited  States 

7,595 

$22,  252,  290 

23,  903 

853 

1,492 

$10, 722, 974 

$25,  232, 281 

$48,  096,  038. 

24 

3 

20 

186 

22 

112 
20 
21 
42 

2 

56 

8 

661 

319 

321 

143 
127 
41 
99 
226 

376 
291 
145 
24 
297 

6 
71 

4 

89 

166 

2 

1,190 

23 

704 

46 

1,010 
75 
20 
70 
86 

9 

95 

104 

9 

51 

279 
2 

28,  200 
3,100 

29,  076 
797  675 

60, 450 

369,  590 
39, 150 

134,  600 
66,  965 

700 

155,  350 

29,  300 
1.  491,  278 

634,  418 
620, 150 

299,  675 
320,  965 
107,  250 
259,  30O 
1, 179,  267 

1,  323,  263 

470,  020 

201, 131 

58,  900 

656,  860 

14,  500 
132,  675 
154,  300 
220,  060 
656,  310 

30,  000 
4,  756,  079 

32,  000 

1,  456,  313 

233, 150 

3,  223,  836 
224,  150 
37,  850 
365,  750 
230,  730 

36,  400 
291,  300 
223,  215 

56,  600 
100, 185 

633,  076 
2,300 

62 
3 

64 
632 

74 

420 
35 
71 
87 
4 

204 

10 

1,700 

805 

614 

296 
344 
145 
227 
1,369 

1,559 

652 

312 

56 

772 

13 
161 

22 
251 
808 

12 
4,707 

64 
1,  826 

94 

3,093 

282 

70 

374 

211 

29 
253 
370 

24 
122 

566 
4 

1 

24,459 

2,950 

22,  962 

402,996 

49,  040 

205,  687 

19,  500 

34,  658 

44,  857 

1,400 

67,  560 

7,460 

870,  807 

325,  447 

266,  266 

135,  939 

149,  656 

61,  371 

90,  304 

609, 113 

731,  647 
290,  004 
157,  836 
28,  666 
338,  597 

14,  503 

64,  228 

16,  900 

108,  873 

361,  274 

10, 100 

2, 151,  397 

19,520 

699, 108 

64,  006 

1,  325,  010 
163,  674 

18,  597 
134,  367 
105, 174 

22,  550 

94,  966 

134,  078 

19,  677 
46,423 

226,  628 
2,760 

48, 100 
4,460 

66,  020 
852,  051 
114, 160 

"     438, 839 

46,  800 

96,  463 

96,  472 

900 

181,  710 

21, 100 

2,  071,  345 

798,  079 

583,  786 

332,  617 
402,  866 
114,  790 
192,  455 
2,  332,  687 

1,  426,  392 

515,  677 

334,814 

60,  825 

864,  643 

44,500 
165,  050 

69,  000 
225,  924 
796,  999 

22,  000 

6,  217,  864 

39,  4.50 

1,  626,  346 
151,  476 

2,  735,  614 
261,  473 

43,  396 
346,  290 
259,  300 

51,  200 
216,690 
315,  598 

29,  900 
118,  086 

498, 195 
12,000 

99, 126 

13,800 

106,650 

California    

1 

75 
10 

2 

1,  622,  632 

242, 109 

31 

827, 162 

Dakota 

98,  400 

9 
3 

180, 162 

192,  081 

3,  600' 

8 

329,  624 

41,300- 

ruiDois 

108 
3 

i72 
32 
6 

3 

12 

5 

1 

302 

19 

32 

5 

3 

62 

3, 894,  655 

1,653,484 

1, 198,  804 

629,  603 

1 

772,  488 

227,759 

400, 195 

124 

84 

1 

3,  564, 994 

Michigan 

2,  901, 133 

1,114,874 

665,  m» 

125, 800 

18 

1,  687,  320- 

69, 500 

2 
4 

320,680 

107, 800 

4 

38 

463,  997 

88 

«        1,  404,  655 

40,  009 

280 

309 
3 

87 
1 

185 
3 
3 

7 
6 

5 
3 

7 

9,  858,  768 

77, 706 

Ohio 

10 

3,  230,  208 

311,  650- 

128 
3 

5,442,555 
561.  515. 

81,  858 

10 

710,  813 
491,  420' 

93, 470' 
429,715. 

6 

1 

608  160 

66, 100 
219, 136 

996,  608 
17,000. 

5 
12 

2 

TINFOIL. 

(See  Table  IV  (B)  for  Ne-w  York  and  Pennsylvania.) 

180.— TOBACCO,  CHEWING,  SMOKING,  AND  SNUFF. 
(See  also  Tobacco,  cigars  and  cigarettes.) 


The  United  States 

California 

Connecticut 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Keni  ucky 

Louifliauii 

Maryland 

Massachusetts 

Michigan 

Missouri 

New  Jersey 

New  York 

Nort  h  Carolina 

Oh'.o 

Pennsylvania 

TeLoeseee 

Virginia    

"Wisconsin 


88 


477 


7 
6 

43 
6 

45 

118 

26 

11 

7 

143 


$17,  207,  401 


10,  000 
3,000 

10,  000 

1, 129,  750 

2,000 

25,  000 

3,500 

1,  069,  800 

348,  000 

002,  600 

257,  400 

645,  000 

1,  440,  200 

1,  203,  000 

3,  236,  830 

1,  512,  900 

1,  332,  345 

398,  670 

10.5,300 

3,  551, 100 

331,  000 


14,  886 


4 
3 
15 

458 
5 

6 

4 

1,059 

127 

187 

60 

238 
1,008 

990 
1,343 

1,644 
734 
136 


10,  776 


2 
197 


530 
6 

740 

158 

175 

231 

1,994 

1,619 

949 

456 

122 

12 

3,071 


13 

393 

1 


3 
382 


130 
515 
181 
232 

1,090 

367 

16 

12 

3,  514 

20 


i,  419,  024 


2,600 
400 

3,000 

356, 135 

500 

8,000 

1,200 

344,219 

70,  540 
166, 107 

46,  131 

126,  725 

493,  559 

923,  350 

1, 103,  435 

362.  859 
393,  083 

71,  084 
10,  2.">0 

1,  859,  447 

78,  500 


$34,  397,  072 

$52,  793,  055 

4,600 

1,500 

10,  000 

2,  956,  741 

400 

10,  000 
2,400 

15,  OOO 

4, 197,  400 

1,800 

82,  670 

3,500 

2,  232,  030 

242,  100 

1,  152,  906 

96,  485 

5,700 

3,  734,  835 

424,  085 

1,  631,  424 

118, 139 
964,  554 

4,  243,  614 
3,  492,  949 

5,  337,  075 

217, 778 
1,519,146 
5,  286,  338 
5,  063,  949 
8,  907,  737 

1,  252,  830 

3, 198,  926 

572  456 

2,  215, 154 

4,  378,  302 

910,204 

f.r.   ,nA 

3.S,  H20 
,70.-.,  717 


7f  6,  645 


13,231,038 

97S,  281 
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Table  III.-GENEEAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTEY,  ETC. :  1880. 

181.— TOBACCO,  CIGARS  AND  CIGARETTES. 

(See  also  Tobacco,  cbe-wlng,  smoking,  and  snuff.) 


States  and  Territorica. 


No.  of 

establish- 

naents. 


Capital. 


Tie  United  States . 


Alabama  — 

Arkansas 

California  ... 

Colorado 

Connecticut  . 


Dakota    

Delaware 

District  of  Columbia. 

Florida 

Georgia 


IlliDois  — 
Indiana . .  - 

Iowa 

Kansas  — 
Kentucky  - 


Louisiana 

Maine 

Maryland 

Masaacbusetts. 
Michigan 


Minnesota . . 
Mississippi  . 
Missouri  — 
Nebraska. . . 
Nevada 


New  Hampshire . 

New  Jersey 

Now  Mexico 

New  York 

North  Carolina  . . 


Ohio 

Oregon , 

Pennsylvaiiia  .. 
Rhode  Island  ... 
South  Carolina  . 


'Tennessee 

Texas 

Utah 

Vermont . . . 
Virginia . . . 


Washington  . . . 
West  Virginia . 
Wisconsin 


7,  145  '     $21,  698,  549 


7 
4 

176 
9 

125 

1 
23 
43 
51 
21 

532 
208 
133 
55 
107 

47 

26 

369 

271 

162 

54 

1 

284 

21 
1 

22 

283 

1 


652 

3 

1,377 

49 

9 

7 
31 

2 
10 
56 


67 
152 


9,300 

10,  750 

1,  831,  503 

14,  150 

266,  525 

3,000 

32,  300 

25,  950 

461,  750 

37,900 

1,  050,  871 
298,  837 
263,  675 
170,  100 
356,  964 

175,  674 
53,  635 
623,  607 
675,  111 
694,  392 

142,  362 

500 

443,  5C2 

56,  350 

1,000 

19,  285 

479,  595 

1,000 

8,  274,  917 

13,  500 

1,  341,  070 

2  925 

2,  934]  619 

51,  675 
11,  600 

14,  600 
31,  .300 
13,  500 
32, 150 

182,  080 

2,200 
167,  815 
424,  750 


I    AVEUAGE  NUMBKl!  OF  HANDS 
I  EMPLOYED. 


Miilcs 
above  16 

Females 
above  15 

Children 
and 

years. 

year.g. 

youths. 

40,  099 

9,108 

4,090 

20 

„ 

24 

3,238 

23 

407 

2 

110 

3 

63 

6 
203 

23 

13 

50 

81 

1,495 

68 

13 

'i 

497 
7 

261 
13 

2,382 
820 
490 

215 
24 
39 

232 
85 
59 

560 
I 

680  ! 

108 
1,184 
1,000 
1,298 

221 
1 


31 

J  04 

10 

47 

385 


300 
1,074 


187 
22 
118 
408  i 
156 


^^! 


4 

21 


Total 

amount  paid 

Value  of 

during  the 

materials. 

year. 

$18,  464,  562 

$29,  577,  833 

10,  416 

8,650 

16,371 

40,400 

956,  639 

2,  060,  275 

16,  678 

33,  500 

218,  148 

326,  815 

6,000 

10,  000 

24,  420 

34,840 

31,  628 

45,  692 

409,  616 

555, 107 

38,751 

46,  687 

160 

87 : 

104 
27  j 
156  ' 

42 


136 
14 


41 

12 

1 

761 

71 

70 

1 

3,098 

5,039 

995 

37 

3 

2 

3,589 

552 

671 

7 

1 

5,064 

1,329 

564 

113 

70 

2 

40 

1 

1,101,786    I 
318,  168  |i 
226,961 
124,  007 
220,  949 

179,  999 

45,  382 
499,  666 
595,  356 
541,  727 

142,  368 

260 

424, 363 

46,  002 


18,169 

332,  276 

5,50 

7,  671,  831 

12,  628 

1,495,869 
4,060 

1,885,530  , 
63,974 
14,391 

6,210  , 
67,  .656 

6,940 
23,825 
115,230 

2,750  . 
111,739  . 
446,  504 


1,  702,  458 
542,  475 
370,  621 
246,732 
389,  007 

152, 156 
.59,000  ; 
711,680  ( 
1,111,135 
968,  410 

211,250 
600 
612,393  j 
81,104  I 

500  [ 

24,  912  I 

800,706  j 

500  ! 

11,942,043  [ 

21,726 

2,  004,  439  ! 
2,860  { 

3,144,977 
90,  247 
12,572 

10,  180  i 

99,  200 

3,500 

43,  720 

210,  468 

4,200 
268,  830 
575,  377 


Value  ©f 
pioducts. 


63,  979,  575. 


22,  500 

78,  092 

3,  947,  353 

77,  025 
787,  383 

18,  000 

78,  463 
118,318 

1,347,555 
104,  364 

3,  764,  990 

1,  220,  325 

830,  097 

479,  089 

982,  514 

506,  612 
152,  2«8 

1,  730,  604 

2,  074,  219 
2, 146,  089 

562,  234 

1,400 

1,  524,  381 

183,  317 

1,000 

65,  940 

1,508,810 

2,000 

24,  767,  504 

46,  200 

5,  018,  638 

11,600 

6,  906,  603 
191,762 

38,  462 

25,  210 

263,  810 

12,400 

83,  965 

483,953 

8,400 

452,  993 

1,346,925. 


TOBACCO  STEMMING. 
(See  Table  IV  (B)  for  Kentucky,  Tennessee,  and  Virginia.) 


182.— TOOLS. 

(See  also  Cutlery  and  edge  tools;  Hardware.) 


The  United  States                                       

» 

$4,  384, 109 

3,042 

29 

80 

$1,  489,  531 

$1,  532,  656 

$4,  230,  5flS 

4 

25 
1 
7 
3 

49 

4 
1 

1 
3 

5 
10 
22 

^ 

1 

13, 100 

1,  217,  500 

160,  000 

35,  300 

2,600 

9,000 
614,  527 

11,  100 
500 

20, 150 

12,  000 
31,  6,50 

270,  650 

297,  250 

1,  657,  182 

11,  200 

60O 

4,000 

16,  000 

11 

945 
100 

9,  365 
500,  710 
52,  000 
32,  200 

4,525 

6,  800 
252,  244 
4,  103 
2,600 
8,500 

7,104 

23,  460 

114,  870 

115,804 

339,  656 

3,000 

17,  300 
673,  660 
65,  000 
39,  850 
4,180 

7,800 
204,  936 
5,462 
1,200 
8,400 

6,621 

10,  950 

99,  620 

87,  500 

291,  452 

2,025 
100 
600 

7,100 

38,  150 
1  631  295 

15 

47 

130,  000 
99  224 

lUmois                                                                                               

70 
9 

n 

484 

12  500 

16,  OOO 

Masgachusetts                                                         

11 

10 

625,  709 

10 
4 
11 

3]   500 

20 

46 

256 

273 

7.52 

5 

16,  368 

38,  700 

320,  200 

328,  i5(> 

is 

8 

Ohio 

3 

7  750 

600 

3 
32 

1,200 
11,  500 

4,000 
30,  OOO 

82 
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188.— UPHOLSTERING  MATERIALS—Continued. 


AVERAGE  NUMBER  OF  HAKBS 
EMPLOYED, 


States  and  Territories. 


,  No.  of  ! 
'  eatablish-i 
:    ments.    | 


Capital. 


Mictigau 

Missouri 

New  Hampshire 

New  Tersey 

New  York 

Ohio 

Pennsylvania .  - . 
Hhode  Island  . . . 

Vermont 

Virginia 

Wisconsin 


$13,  500 
14, 100 
51,  800 
62,  500 
57,  200 


39,  iOO 

123,  000 

28,  000 

3,000 

2,000 

,000 


Males    ;  Femalps 

above  16    above  15 

years.    |     years. 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$4,  200 
900 
16,  64ti 
39,  600 
16,  474 

8,500 

33,  600 

25,  781 

1,700 

1,200 

2,000 


Value  of 
materials. 


$7,  806 

5,400 

13,  084 

75,  090 

35,  699 

24,  375 
103,  500 

36,  000 
2,500 
5,100 

3,400 


189.— VARNISH. 
(See  also  Paints.) 


Value  of 
products. 


$18, 425 
10, 000 
47, 175 

126, 000 
70, 655 

45,'500 
176, 000 

69, 500 
7,600 
7,300 

7,200 


The  TTnited  States 

81 

$3,  778, 100 

550 

23 

$366,716 

$3,  699,  684 

$5,721,174 

2 
2 
4 

2 

1 

7 
3 
3 
17 
17 

12 
11 

42,  500 

105,000 

207,  000 

85,  000 

20,  000 

85,  500 
504,  000 

26,  500 

430,  000 

1,  395,  800 

635,  000 
241,  800 

12 
12 
32 
13 
5 

24 
62 
10 
84 
137 

90 
69 

1 

8,300 

18,  850 

24,646 

7,716 

3,000 

14,  239 
43, 100 
8,962 
56,  630 
01,  638 

54,  770 
34,  865 

45,  000 
85,  000 
302.  600 
95,  009 
42,  000 

230,  350 

304,  500 

35,  000 

651,  007 

1,  028,  705 

779,  247 
201,  275 

67, 000 

162,001) 

1 

389,005 

112,  OOO 

65, 000 

306,  500 

6 

462, 000 

54,600 

3 
6 

840,774 

1,  867, 155 

1,  042,  835 

7 

372, 31» 

VAULT  LIGHTS  AND  VENTILATORS. 

(See  Table  IV  (B)  for  Illinois  and  :Sew  York.) 

VENEERING. 
(See  Table  IV  (B)  foi'  Massachusetts,  Michigan,  Kew  Hampshire,  Ohio,  and  Vermont.) 

190.— VINEGAR. 


The  United  States 

California 

Colorado 

Connecticut 

District  of  Columbia  . . . 
Illinois 

Indiana 

Iowa  

Kansas . 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missouri 

Nebraska 

New  Hampshire 

New  Jersey 

New  York   

Ohio 

Penji  sylvania 

Rhode  Island 

Utah   

Vermont 

West  Virginia 

Wisconsin 


306 


$2,  151,  760 


65,  000 

13,  750 

15,  000 

6,000 

230,  920 

17,  410 
101,  250 

9,700 
47,  000 

2,000 

5,370 

61,750 

166,  200 

36,  900 

27,  000 

307,  160 

2,000 

7,700 

16,225 

699, 181 


63 

775 

57 

185 

1 

800 

10 

000 

7 

000 

50tl 

94 

000 

1,160 


22 

10 

3 

4 

94 

24 
45 

8 
24 

5 

10 
19 
86 
36 
14 

145 

12 

13 

406 


1 
53 


44 


53 


17 


I 


$413,451    $1,888,173 


18,  800 
4,300 

500 

2,500 

44,  410 

5,  895 
19,870 
3, 178 
8,510 
1,575 

935 

7,312 

27,  976 

6,745 

6,160 

86,  420 
1,400 
1,012 
3,440 

85,280 

26,  238 

19,  780 
800 

3,000 
550 

150 
26,  715 


53,250 

13,  300 

825 

4,000 

202,  630 

30,170 
78,835 
11,400 
76,  805 
2,500 

2,259 

62,112 

124, 150 

9,205 

16,640 

344,  500 

2,990 

9,000 

29,  760 

552,  026 

115,482 

86,  244 

500 

2,000 

2,400 

300 
54,900 


$3, 418, 038 


92, 000 
25, 500 
3,700 
13,  000 
376,  58S 

63,  250 
171, 780 

17, 942 

112, 000 

8,000 

5,700 
97, 012 
186,920 
42, 910 
57,500 

675, 400 
7,250 
17, 60O 
42,  390 

840, 908 

235,288 
128, 60O 

1.500 
10,000 

6,000 

600 
178, 945 


191.— WASHING-MACHINES  AND  CLOTHES-WRINGERS. 


The  United  States 

Connecticut 

Illinois 

Indiana 

Iowa 

Kaneas    

92 


61 

$652,  549 

398 

18 

60 

$176,  287 

$587,  643 

2 

201,  000 

12,  275 

13,  100 
4,850 

120 

62 
13 
22 
11 

,5 

40,  500 
3,  273 

10,  4.-)0 
3,940 

100,  640 

8,681 

■^6  300 

9 

3 

"5 

1 

7 

1 

1 

9,185 
225 

$1,182,714 


251, 600 
18, 524 

21,360 
500 
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Table  III.— GBNEEAL  STATISTICS  FOE  EACH  SPECIFIED  mDUSTRY,  ETC.:  1880. 

191.— WASHING-MACHINES  AND  CLOTHES-WEINGEES— Coutiuued, 


States  and  Territories. 


No.  of 

establish. 

ments. 


Hassachusotts .  - 

Michigan 

Minnesota 

Missouri 

;Nebraslia 

New  Hampsliire 

New  Torli 

Ohio 

Pennsylvania . .. 
Ehode" Island  ... 

Vermont 

Virginia 


Capital. 


$40,150 

40,  .375  I 

1,500 

300 

900 

1,000 

69,  600 

18,  279 

137,  COO 

75,  000 

28,  000 
2,500 


AVERAGE'  KUMnER   OF  HANDS 
EM-ri.OYED. 


Males       Pemalea 

above IG    above  1 5 

years.    ■    years. 


17 

67 

5 

ll 

1  ! 

34  ; 
26 
02 
62 

8 
5 


Children 
and 

youths. 


Total 
amount  paid 

iu  Wil^rs 

duTJnu  tin' 

vear. 


,$9,600 

18,  199 

2,  .WO 

450 

100 


45 
3 


,  9S4 
600 


Value  of 
materials. 


$61,  200 

22,  525 

1,000 

450 

400 


024 

500 

2,444 

21,100 

31, 150 

84,460 

9,702 

29,  969 

CO,  600 

33,  550 

1,34,  237 

220,  600 

17,  08.-. 

124,  024 

220,  986 

36,  157 
1,000 


Value  of 
products. 


$123,  000 

58,  400 

6,000 

1,900 

90O 


4b,  650 
2,000 


WATCH  AND  CLOCK  MATERIALS. 
(See  Clock  cases  and  materials;  also  Table  IV  (B)  for  Connecticut,  Khode  Island,  Massachusetts,  New  Hampshire,  New  Jersey,  and  Xcw  York.) 

192.— WATCH  AND  CLOCK  REPAIRING. 


The  United  States 

Alabama 

Arkansas 

California 

Colorado 

Connecticut 

Dakota 

Delaware   

District  of  Columbia  . . . 

Florida 

Oeorgia 

Idaho 

Illinois    

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

^  Minnesota 

Mississippi 

Missouii 

Montana 

Nebraska 

Nevada 

New  Hampshire   

New  Jersey  

New  York 

l^orth  Carolina 

Ohio 

Oiegon    

Pennsylvania 

Ehode  Island 

South  Carolina 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

West  Virginia 

"Wisconsin 


1,202 


121 
10 
13 

1 
1 

32 


77 
37 
38 
10 

12 
17 
13 
24 
63 

37 
51 

6 
37 

4 

7 

4 

10 

23 

261  ! 

3 

86 
7 


$1,  704,  571 


1,600 

16,  680 
114,  310 

25,  550 
52,  900 

10,  000 
400 

17,  460 
19,  000 

8,450 

2,200 
97,  928 
42,  775 
38,  310 
74,  300 

7,130 
13,  2U0 
16,  050 

18,  750 
71,  900 

48,  050 
65,  375 

2,  350 
51,445 

6,250 

3,350 
1,700 

11,  650 
29,  760 

378,  923 

2,600 
152, 195 

3,700 

148,  240 

13,  700 

6,  750 

13,300 

42,  200 

350 

13,  800 

41,  200 
2,200 

26,  700 


1,647 


4 
140 

2 
89 


193.— WATCH  CASES. 


The  United  States 

'Connecticut 

Illinois 

Kentucky 

Massachusetts 

Missouri 

New  .lersey 

New  York 

Pennsylvania 

Ehode  Island 


$1,  684,  740 


3,000 
50,  000 
600,  000 
C6,  000  1 

4,000  I 

153,000 
1.56,565 
553,  175 
100,  000 


2 

60 

200 

103 

15 

326 
261 
433 

28 


32 


12 
1 


139 


12 

1-J 


150 
3,900 
71,913 
11, 130 

14,  318 

4,600 


$703,  249 


40 

5 
1 

2 

24,  361 

15 

9,244 
5,674 

10 

104 
54 
42 

IS 

1 
1 
1 

3 
4 
1 
2 

57,  144 

29,  610 

23,  420 

5,  880 

6 

3.500 

24 
14 

25 

!       4 

78 

46 
61 

M ■ 

1, oi 

\ 

34 
5 

1    1 

7 

1 

10 

i 



30 
.  416 

1    1 

12  !      17      2 

1,5.095 

5,  240 

14,  883  ! 

40,  029  I 

24,  559 
32,  761 

16,867 
4,500 


970 
7,000 
61,  939 

18,  800 
6,000 

500 

100 

6,  345 

8,300 

6,150 

350 
27,  322 

19,  646 

10,  935 
6,990 

2,175 
9,021 
9,100 
6,604 
30,012 

11,  807 

18,  796 
1,150 

19,  8.50 
4,200 


i,  712,  819 


2,900 

17,200 

260, 140 

60,  880 

30,  300 

6,000 

600 

42,  360 

27,  000 

22, 100 

2,200 

139,  155 

86,  248 

61, 106 

22, 100 

17,790 
36,  479 
27,  000 
42, 115 
123,  720 

63, 124 
94,  050 
4,200 
68,351 
13,  750 


3,725  ;l 

2,  150  j 

10,850 

1,  132 

2,  000  I 

7,600 

4,086 

2,  680  , 

11,  398 

17,701 

18,900  1 

74,  060 

31,032 

304,  222  ' 

773,  067 

2,300  '1 

1,175 

5,800 

05,464  ,: 

47,  127 

216,916 

1,278 

1,4:5 

7,  750 

46,997  ,i 

31,  0-.5 

128, 13.^ 

4,  095 

1,  100 

6,  375 

11,221  jl 

3,430 

22, 100 

12,365  i; 

12,  795 

37,  680 

6,450 

6,000  , 

22, 192 

1,100  ! 

250 

1,800 

0,  100 

5,  000 

21,  350 

21,987  ; 

14,330 

58,  525 

225 

800 

1,500 

11,  004 

15,  350 

46,  050 

97i;,  041 

$2,  81:J,  922 

$4,  589,  314 

_^_^ 

--      -  - 

1.000 

70,  1100 

15(1,  000 

,SC,  1 42 

12,  000 

4.  000 

10,  000 

5UI),  000 

274,480 

2O0,  000 

0,  COO 

1511,  000 
8no,  OOO 
427,  371 
300  000 

137,312 
219,  SIU 

'.'o!oi9  • 

517,  225 
717.177 
534,  4S0 
49,  500 

659,  817 
1, 109.  010 
1.013,  ISi) 

123,  900 

93 
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Table  IlI.-GENEEAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTEY,  ETC.:  1880. 

WATCHES. 
(See  Table  IV  (B)  for  Illinois,  Massachusetts,  Ohio,  and  Pennsylvania;  also  Eeportby  Special  Agent  C.  H.  Fitch, fio«(.) 

WHALEBONE  AND  RATTAN, 

(See  Table  IV  (B)  for  Massachusetts  and  New  York.) 

194._WHEELBAEEOWS. 


States  and  Territories. 


]Sro.  of 
establish- 
ments. 


The  United  Stat 

Kentucky    

Maine 

Massachusetts 

Michigan      

New  Jersey  

j*few  York 

Ohio 

Pennsylvania 


Capital. 


AVERAGE  NUMBER  OF  HANDS 
EMPLOYED. 


I 


Males 

above  IC 

years. 


Females 

above  15 

years. 


1,200  I 
5,000  I 
1,000  ! 

22,000 ; 

100,  000 

117,300 
12,700 
7,000 


220 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$72,  489 


624 

600 

575 

7,000 

17,  000 

33,  390 
10,  800 

2,500 


Value  of 
materials. 


$101,  853 


1,000 

600 

700 

12,  000 

14,  000 

52,  653 

15,  200 
5,800 


Value  of 
products. 


$227,3 


3,000 
2,  -m 

1,600 
28, 500 
36.  000 

112,742 
34.  Ij(i0 
8,790 


195.— WHEELWRIGHTING. 
(See  also  Blacksmithing;  Carriages  and  wagons.) 


The  United  States. 


Alabama 

A.rkansaH  -  . .. 
California. . . . 

(volorado 

Connecticut 


Dakota    

Delaware 

District  of  Columbia. 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 


Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts. 


Michigan  ... 
Minnesota  - . 
Mississippi  . 

Missouri 

Montana  . . . . 


Jlebraska 

Nevada 

New  Hampshire  . 

New  Jersey 

New  Mesico 


New  York 

North  Carolina  . 

Ohio 

Oregon 

Pennsylvania . . . 


Khode  Island  . . 
South  Carolina . 

Tennessee 

Texas 

Utah 


Vermont. 
Virginia 
Washington  , 


"West  Viiginia  . 
"Wiscon.MiD    . . . . 


Wyoming. 


The  United  States 

California 

(Colorado 

Illinois 

Maryland 

Massach  uset  ts 

94 


10,701  I  $10,641,080 


1)2 
29 

146 
10 

136 

9 
49 
JO 

S 

118 

4 
876 
539 
328 
160 

199 
28 
249 
309 
378 

416 

179 

29 

331 


76 

110 

364 

li 


1,072 

107 

946 

32 

1,353 

51 

67 

173 

83 
3 

186 

328 

6 

64 

466 

1 


30,630  ' 
28,375 

177,  100 
10,850 

166,  225 

10,700 
70,  300 
6,  565 
4,300 
87,  155 

3,500 
979,  862 
418,425 
221,035 
108,  675 

142,140 
29,  6.50 
222,800 
248,  805 
418,456 

462,875 

240,  035 

19,500 

243,760 

3,400 

70,  7.50 

5,  050 

128,  400 

380,  673 

3,450 

1,832,722 
65,  675 

1,178,790 
28,  400 

1,  344,  055 

.58, 175 
72.  640 
M,  .545 
.''.'i,  100 
3,  875 

230,  690 
207,  722 

5,  600 
41,  915 

472,  735 

6,  000 


196. -WHIPS. 

88  I   $1,  078,  070 


15,  821 


73 
54 

245 
31 

187 

13 

127 

7 

9 

233 

4 

1,424 

669 

311 

177 

252 
50 
324 
446 
647 

615 

314 

47 

435 

4 


138 

569 

16 

2,  386 

161 

1,818 

25 

1,940 

77 
195 
180 

94 


3 

87 
562 


12,  000 
2,  000 
2.300 

21,  300 
630,  410 


270 


742 

266 

11 

2 

2 

1 

8 

3 

31 

6 

333 

153 

48 


$5,  074,  799 


16,  360 
14,  681 

117, 146 

17,  784 
65,  901 

9,010 

44,  346 

2,252 

2,925 

63,  065 

1,250 

555,  605 

207,  077 

103,  637 

56,  835 

78,  659 

15,029 

85,  753 

127,109 

264,  638 

197,  746 

126,  080 

14, 180 

153,  437 

2,500 

46,  053 

5,  685 

42,  576 

205,  127 

12,  806 

806,  302 
34,  145 
552,  308 
8,008 
530,  881 


35 

520 

50, 

021 

32 

589 

23 

124 

2 

015 

60,  205 
90,  963 
1,310 
20,  383 
169,  873 

2,000 


$6,  703,  677 


24,  050 
22,  825 
145,  965 
10,  600 
87,  595 


35,  750 
3,230 
4,000 

64,860 

3, 100 

662,  399 

288, 112 

107.  982 

99,  042 

110, 192 
18,  575 
137,  870 
167,  802 
288,  020 

258,  378 

160,  861 

15,  150 

233,  729 

2,300 

67,  020 
3,700 
60, 162 
260,  302 
15,  000 

1,  080,  983 
47.  700 

637.  4h3 
16,923 

773,  823 

37,  142 
47,  290 
51,275 
44,  690 
1,450 

89,  215 

146,  432 

3,750 

27,  210 
207,  827 

3,000 


$415,  007 


7,000 

2,  600 

3,  325 
13,  930 

226,  784 


$701, : 


8,000 
3,  650 

3.  n.50 

25,  800 
381,293  j 


$18, 892, 858 


73,  525 
56,  650 

412,  %7 
4.3, 600 

246, 024 

30, 127 
114, 3.50 
11,323 
11,301) 
207, 367 

8,  POO 
1,  890, 614 

811,336 
455, 723 
264,  909 

336, 120 
54,382 
347, 964 
494, 274 
861, 165 

754, 242 
440, 414 
47, 380 
620,  287 
6,700 

176, 049 
21, 700 
175, 699 
697, 470 
34, 250 

3, 025, 788 
136,729 

1,  831,  9.55 

51, 950 

2,  087, 059 

102, 975 
141,226 
171,  Wi 
117,475 
5,615 

251.  672 
407,  76S 

9,  .500 
78,  400 

729, 872 

7,000 


,  698,  era 


2,5, 000 
12,0110 
11,3i;l 
,52.  'J-'.'> 
912,  892 
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Table  III.— GENERAL  STATISTICS  FOR  EACH  SPECIFIED  INDUSTRY,  ETC.:  1880. 

106.— WHIPS— ContiiiiKMl. 


States  and  Tenitoiies. 


Miclii^aii 

Miaaouri 

New  Jersey  ..  - 

Now  York  \ 

Ohio 

Pennevlvauia . . 
"West  Virijiiiia  . 
"Wisconaiii 


No.  of 

eBtablish- 

mont.s. 

Cnpitiil.      ; 

AVF.RAGK 

Males 
above  16 

NUMIlElt   OK   HANDS 
KMI'I.OYErp. 

FeniaK'S  ^  Children 
above  15  '       acd 

yc:na. 

veai-ft. 

^  onths. 

3 
6 

$7,000 
11,660 

70,000 ; 

192,  .500  : 
10,000  [ 

S 
43 
32 
96 

6 

J 

,i 

1 
8 
1 

11 

68 

10 

10 
1 

84,700  ! 
30,000 
4,200  ' 

78 
90 
4 

12 
6 

12 

Total 

ainonnt  paid  , 

in  wagi'«      [ 

(luring  the 

year. 


$3,900 
11, 139 
24,000 
71,223 
7,000  i 

25,  .550 

16,  000  ' 

2,  550 


Value  of 
materials. 

Value  of 
prodnctfl. 

$3,  540 

19,  960 
25,  000 

113,632 

20,  OOO 

$11,359 
39,414 
90,000 

27.1,  483 
30,  t'OO 

49,400 

40,  000 

7,000 

121,000 
fiO,  000 
12,  201) 

197.— WINDJIILLS. 


The  United  States 

California 

Illinois I 

Indiana 

Towa 1 

Michigan 1 

I 

Minnpsota 

Nobra.'^lia ^ 

"NTew  York 7 ' 

Ohio 

Rhode  Island    

Virginia 

Wisconsin 


70,  300 
293,500 
38,  000 
7,7.50 
89,  750 

2,  000 
7,000 
60,000 
400 
2,  000 

7,000 
119,  400 


585 


53 
196 

28 

8 

85 

4 

15 
1 
1 

15 
172 


2  ■ 
5 


$244,  197 


18,800 
104,1.57 
30,300  ! 
3,380  : 
26,  455  1 

1,200 

1,700 

7,000 

275 

375 

5,000 
65,  555 


i.523,  ,594 


$1,010,512 


36, 100 

73,  410 

05,  694 

392,  907 

43,  .500 

04,  000 

7,300 

15,000 

94,  300 

159,  340 

.3,  300 

7,  200 

4,  400 

9,900 

20,  000 

40,  OOO 

500 

1,000 

1,000 

1,801) 

20,  000 

30,  000 

87,  500 

215,  325 

198.— WINDOW  BUNDS  AND  SHADES. 


The  United  States  . 

California 

Connecticut 

Illinois 

Indiana 

Iowa  

Maine 

Maryland 

Massiichusetls  

Michigan 

Missouri 

Nebraska  

Kew  .1  ersey 

Now  York 

Ohio •. 

Pennsylvania 

Khode  Island 

Vermont 

Wisconsin 


131 


10 
4 

a  I 

2 

2 

3  i 
19 

5 

1 

1 

4 
28 
16  , 
24 


,  385,  515 


92,100 

54,  365 
11,  500 
22,000 
18,500 

6,000 

5,  500 

171,750 

39,  200 

1.500 

250 

154,  300 

611,  800 

39,  600 

96, 150 

2,000  j 

55,  000«  j 
4,000 


1,015 


43 
26 
12 
28 
12 

16 

24  ! 

lei 

73 
3 


70  ; 

348  I 

45  ! 

106  [ 


45 
20 


12 
17 


20 

20 

1 

16 


$479,133- 


23,  909 
12,  035 

6,550 
10,900 

6,700 

3,  .500 
3,200 
66,  650 
23,  100 
1,400 

64 

36,  300 

201,933  : 

17,  I  f>9  ' 

40,433 

700 

21.  100  , 

3,600  ■ 


$1,635,700 


74,  200 
47,  254 
32,600 
32,000 
7,  500 

9,000 

11,  500 

209,377 

49,750 

6,  500  I 

I 

1,200  ; 

104,000  ! 

760,772  1 

83,  400 

133,  997  ' 

1,650  ' 
67,000 
4,000 


I 


141,  840 
74,  031 
51,  250 
59,  000 
18,  600 

17,000 
18,  000 
335,  932 
85,  000 
10,  000 

1,600 

226,  500 

1,279,625 

141,009 

231,  416 

3,  625 

123,  000 

8,  20O 


199.— WIRE. 


■I'he  United  Statf 


(,'oiiiiecticiit  . 

Illinois 

Iowa 

Kansas 

Maine 


Massachusetts. 

Missouri 

Nc^v  -Tcrsey . 

New  York 

Ohio 


Pennsylvania 
Khodo  Island  . 


$4,  230,  071     5,  544 


232, 
45, 

131, 
10, 


1,742, 
378, 
260, 


000 
000 
000 
500 
000 

000 
600 
000 
Olio 
471 


,-60,  500 
15,000 


46 
10 
18 

2,  442 
494 
430 
383 

1.298 

106 
10 


•iOU.— WIREWORK. 


13 

40 


12 
SI 

100 

11 


$1,  982,  731 


142,  664 
2U,  800 
3.5,  135 
2,608 
7.200 

061,  400 
229,  480 
273,  3.50 
176,  666 
60, 230 

.58.  108 
15,  000 


,  034,  065  :   $10,  836,  605 


285,  439 
37.  60:l 

319.  350 
19,400 
15,000 

2,  987.  900 
651,  000 
718,000 
435,  038 

1,2,')1,000 

269,  338 
45,  000 


The  United  States 

Califoniia 

Connecticut 

District  of  Columbia  ... 

Tlliuois 

Indiana 


305         $3,081,893 


300 


$1,708,165 


$,■,410,084 


565,  981 
82.  749 

447.  .500 
2/^,  400 
24,  01  II 

4,  539,  390 
973,  imo 

1,093,  .5011 
73.5,41.8 

1,  89.5,  000 

378,  65S 
73,  000 


7 

275,  308 

10 

208,  .100 

1 

3110 

38 

572.  722 

1 

7,  000 

1   

5,58  ' 

3    


7 

42,665 

190,910 

17 

103,147 

100,  9nO 

2 

360 

300 

42  t 

2^2,279 

1,  I-89.  581 

*  ; 

1,  8ull 

15.  O'.IO 

2.604.710 


95 


86 
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Table  III.— GENEEAL  STATISTICS  FOE  EACH  SPECIFIED  mDUSTEY,  ETC. :  1880. 

200.— WIEEWOEK— Continued. 


No.  of 
establish- 
ments. 

Capital. 

AVERAGE 

Males 

alioTe  16 

years. 

NUMBER 
EMPLOYED 

DF  HANDS 

Total 

amount  paid 

in  wages 

during  the 

year. 

Yalne  of 
materials. 

!     Value  of 
products. 

States  and  Territories. 

Females 

above  15 

years. 

Children 

and 
youths. 

Iowa     

30 
5 
4 
6 

20 

8 
5 
1 

3 
6 

73 
22 

1 

35 
2 
1 
2 
1 

9 

$73,  760 
11,200 
56,  200 
90,  600 

328,  375 

88, 100 

3,300 

153,  700 

9,600 

6,000 

2,900 
248,  800 
908,  303 
236,  725 

2,000 

246,  6,'.0 

1,800 

2,000 

1,600 

900 

26,850 

102 
46 
107 
104 
299 

136 

2 

134 

13 

1 

10 
20 
7 
2 
19 

22 

$36,  041 
17, 416 
31,  790 
56,  000 

172,  928 

70,  600 
1,200 

CO,  890 
4,960 

$129, 115 

64,  982 

70,  764 

226,  000 

452,  454 

99,  400 

701 

112,  620 

12,  748 
500 

1,100 

172,  880 

924,  923 

339,  380 

300 

500,  241 
3,260 
2,500 
2,775 
1,000 

29,  690 

$208, 110 

108,208 

J£entucky 

10 

126, 785 

322, 000 

130 
10 

761,  881 

Michigan.    .  .. 

196, 624 

Mmneaota 

3,454 

4 

38 

371, 000 

21,630 

3,000 

^New  Hampshire 

9 

185 

912 

295 

2 

302 

7 

10 

3 

2,000 

87,  649 

563,  441 

83,  035 

1,100 

119,  090 

2,384 

1,600 

630 

6,700 
308, 000 

32 
76 
3 

8 

248 

62 

1,958,398 
561  600 

Ohio 

Oregon 

4,000 

763,832 
7,955 
5,000 
5,200 
1,500 

68  285 

1 

55 

Khodc  Island 

Texas 

Virginia 

1 

"Wisconsin 

56 



15, 160 

WOOD-PEESEEVING. 
(See  Table  IV  (B)  for  New  York.) 

201.— WOOD  PULP. 


The  United  States 

50 

$1,  898,  450 

1,184 

8 

17 

$444,  778 

$910,  835 

$2,256,946 

Oalifornia 

1 

1 
1 
7 
6 

3 

7 

12 

1 

2 

6 

3 

40,  000 

4,000 

6,000 

439,  000 

100,  350 

90,  000 

298,  600 

265,  500 

2,000 

510,  000 

79,  000 
64.  000 

13 

1,000 

2,  384 

1,  350 

80,  075 

19,  760 

25,400 

138,  350 

43,  800 

1,600 

97,  000 

17,  595 
16,564 

225 

1,  200 

'                    390 

160,  595 

93,  128 

118,  000 

2.66,  900 

48,  100 

1                 1,000 

206,  006 

3,  343 
21,  948 

I  825 

Indiana 

15 

212 

66 

69 

338 

163 

5 

205 

53 
47 

Maine 

8 

Massachusetts 

167,  683 

175,  000 
769,853 
229,  200 
5.000 
463, 105 

61,850 
'  76,  OOO 

Michigan 

::::::;::; 

3 
11 

2 

New  Hampshire 

New  York 

Ohio 

Pennsylvania 

Vermont 

i 

\V  isconsin 

'      , ^" ' 

202.— WOOD,  TUENED  AND  CAEVED. 
(See  also  Lumber,  planed;  Sash,  doors,  and  blinds.) 


The  United  States- 


Alabama  . . 

California 

Colorado 
Connecticut 
Delaware  . . 


District  of  Columbia  . 

•Georgia 

Illinois  

Indiana 

Kansas    


Kentucky 

Louisiana  ..... 

Maine 

Maryland 

Massachusetts . 


Michigan 

Minnesota 

Missouri 

New  Hampshire . 
New  Jersey 


New  York  . . . . 

Ohio 

Oregon 

Pennsylvania. 
Khode  Island  . 


Tennessee 

Utah 

Vermont 

"West  Virginia  . 
"Wisconsin 


710         $3,  450,  710 


3 

19 
9 

118 

IS 

4 

19 

36 


182 
51 
2 
56 
10 


150 

16,  025 

600 

168,  300 

SOU 

100 

6,000 

136,610 

36,  260 

1,400 

93,  700 
6,400 

141,700 
2,910 

6UB,  360 

36,  850 

10,  630 

29,  225 

255,  tvv, 

114,  626 

082,170 

148,120 

5,  300 

324,  650 

68,  600 

1.50 

1,200 

194,  440 

1,000 

13,  200 


30 

1 

237 

5 


124 

97 

3 

63 
11 

1.63 
17 

969 

45 

22 

42 

484 

211 

1,323 

250 

2 

449 
112 


1 

261 

3 

23 


" 


601 


2 
125 
34 

95 
19 


9(1 


$3, 148,  914 


21,  006 


100,  214 
1,600 


2,  800 
61,  977 
41,  3.52 

1,400 

36,  299 
6,226 

61,  007 

8,203 

413,  236 

20,736 

6,350 

19,  183 

167,  055 

86,  094 

671,  906 

100  357 

425 

173,  624 

53,  661 


200 

87,  600 

200 

6,946 


$2,  940,  630 


100 
29,  290 

500 
97,  974 

760 


18,  800 
11,350 

19,  995 
189,  464 
102,  625 

,  000,  380 

138, 186 

1,  0,50 

199,  797 

55,  230 

100 
400 

87,  126 
100 

10,  782 


$6,  770, 119 


600 

75,  876 

2,500 

274,  643 

4,000 


250 

800 

3,500 

9,500 

86,  527 

200, 315 

65,  312 

148, 036 

2,150 

6,500 

61,  456 

116,967 

21,  642 

39, 404 

98,  980 

200, 390 

9,220 

27,  036 

637,  796 

1,  350,  018 

70,064 
22, 300 
84, 707 
468,943" 
231, 4S0 

2, 103, 611 

355, 177 

2,700 

490, 100 

139,900 

500 

2,100 

240, 882 

800 

29, 430 
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Table  III.— GENEEAL  STATISTICS  FOE  EACH  SPECIFIED  INDUSTET,  ETC.:  1880. 

203.— WOODEN  WAEE. 


WOOL  HATS  ;    WOOLEN  GOODS ;   WORSTED  GOODS. 
{See  Report  by  Special  Agent  G.  "W.  Bond,  post.) 

ZINC.  , 

(See  Table  IV  (B)  for  California,  Illinois,  Kansas,  Massacbusetts,  New  Jersey,  New  York,  and  Pennsylvania.) 


No.  of 

establisb- 

mentB. 

Capital. 

AVEKAGE 

NUMBER  OF  HAKD8 
EMPLOYED. 

Total 

amount  paid 

in  wages 

during  the 

year. 

Value  of 
materials. 

Value  of 
products. 

States  and  Territories. 

Males 

above  16 

years. 

Females 

above  16 

years. 

Children 

and 
youths. 

The  United  States 

287 

$3,  606, 794 

4,268 

144 

621 

$1,  639,  571 

$2,  635,  720 

$5,  236,  474 

2 
1 
1 
8 
5 

9 

1 
11 

26 

21 
1 
3 

49 
1 

08 

1 

28 

22 

8 

1 

17 
1 
6 

66,  000 

300 

300 

102,  600 

128,  700 

26,  800 
15,  000 
67, 100 
86,  000 
342,  650 

839,  550 

15,  000 

187, 100 

322,  950 

1,500 

380,  700 

15,000 

353,  364 

358,  600 

99,  430 

50 

52,  900 

50,  000 

106,  500 

70 

1 

1 

123 

116 

25 
12 

108 
86 

385 

918 

12 

211 

421 

3 

595 
25 
434 
268 
134 

1 

88 
60 
172 

2 

17,  000 

250 

375 

46,  296 

58,  260 

10,  6C7 
3,500 
31,  750 
27,  500 
156,  641 

329,  933 

1,500 

86,  300 

132,260 
2,000 

169,  800 
10,  000 
179,  890 
126,  760 
41,  900 

312 

24,897 
23,  000 
69,  900 

35,  000 
200 
500 

127,  960 
65,  250 

36,  600 
5,000 

52,  876 

62,  600 

269,  937 

398,  250 

2,000 

227, 100 

206, 163 

3,  600 

248,  729 
6,000 
379,  683 
178,  448 
154,  300 

436 
32,  350 
38,  000 
106,  SOO 

65,  000 
900 

1,500 

1 
32 

9 

9 

38 

16 
6 

216,  736 

180,  200 

60, 700 

10,  000 

7 

110,  475 

114,  260 

13 

45 

39 
135 

524,  080 

869,  9D3 

4,  000 

53 

26 

3 

18 
20 
129 
65 
32 

3:-:6,  600 

2 

43 1,290 

6,500 

"New  York                                                      .             

7 

552,  301 

2U,  000 

16 

714,  432 

387,  302 

247,  350 

Utah 

875 

Vermont 

Virginia 

12 

5 
15 
10 

75,  180 
71,  000 

219,  20O 

7   M  IVI 


97 


88 
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Table  IV.— MANUFAOTUEES  IX  EACH  STATE  AND  TEEEITOEY:  1880. 

A— ALABAMA,  by  totals  of  counties. 


Comities. 


The  State.. 


Autaufja. 
Baldwin  . 
Barbonr  , 

Bibb 

Blount... 


Bullock-... 

Sutler 

Calhoun  ... 
Chambers. 
Cherokee  - 


Chilton  ... 
Choctaw.. 
Clarke  . . . . 

Clay 

Cleburne  . 


Coffee 

Colbert . . . . 
Conecuh  ... 

Coosa 

Covington  . 


Crenshaw- 
Cullman  .. 

Dale 

Dallas  .... 
DeKalh  .. 


Elmore  . . . 
Escambia  . 
Etowah  . . . 
Eayette  .. 
Pranklin . . 


Geneva . . 
Greene  .. 
Hale  .... 
Henry  . . . 
Jackson. 


Jeffi'rson 

Lamar 

Lauderdale  . 
Lawrence... 
Lee  . .  -  -• 


Limestone . 
Lowndes.  -  - 

Macon 

Madison  - . . 
Marengo . . . 


Marion 

Marshall 

Mobile 

Monroe 

Montgomery. 


Morgan . .  - 

Perry 

Pickens. . . 
Pike  ..  .. 
Eandolph . 


Unssell  .... 
Saint  Clair . 

Shelby 

Sumter 

Talladega. - 


Tallapoosa. . . 
Tuscaloosa. .. 

Walker 

Washington  . 
Wilcox 


^"0.  of 
eatab. 
Ush- 
ments. 


AVEKAGE    NUMBEE  OF 
HANDS  EMPLOYED. 


Winston  . 


10 
22 
38 
31 
23 

23 
37 
15 
31 

7 

19 
16 
16 
33 
21 

38 

11 

30 

6 

5 

12 
10 
38 
35 
34 


30 
47 
32 
37 

60 
22 
15 
100 
32 

9 

9 

125 

20 
88 

34 
16 
19 
35 
48 

27 
28  ' 
45 
27 
41 

17 
34 
24 
10 
37 


Capital. 


$9,  668,  008 


330,  675 
198,  205 
227,  822 
17.5,  500 
45,  500 

35,  600 
116,  700 
682,741 

65,  240 
614,  370 

58,  800 

31,  983 

32,  500 

36,  450 
23,  250 

20,  700 
107,  700 

19,  300 

59,  900 
8,120 

20,  825 

31,  950 
35,  850 

270,  860 
57,  220 

502,  750 

37,  000 
155,  340 

8,780 
4,850 

10,  300 
17,  350 

32,  690 
44,  355 
64,900 

[,420,125 

40,  450 
107,  7i:0 

39,  220 
101,  800 

75,  575 
32,  050 
37,  426 
310,  550 
56,700 

41,  850 
14,  075 

960,  658 

17,  800 

392,  650 

62,  950 
30,  350 
27,  675 
45, 195 
111,  625 

49,  900 
26,  385 

801,  505 
32,  975 

234,  500 

36,  445 
255,  310 
34,  650 
24,  300 
58,  775 

10,  825 


Males    I  Females  Children 
above  16  above 15       and 


years. 


8,368 


217 
449 
2D3 
147 
57 

61 
106 
640 

71 
570 

97 
26 
39 
28 
18 


25 
51 
5 

30 
59 
40 
263 
31 

203 
45 
170 


24 
23 
56 
64 
03 

301 
40 

108 
34 

103 

93 
55 
39 
194 
73 

21 
10 

950 
32 

601 

76 
73 
41 
71 
97 

130 

39 

395 

47 
254 


100 
32 

176 
61 


yeais. 


youths. 


13 


12 


809 


Total 

amount  paid 

in  wages 

during  the 

year. 


150 

1 
5 


$2,  500,  504 


96,  460 

131  eso 

61,  378 

39,  812 

6,420 

10,  C06 
25,  245 

215,  279 
13,  610 

121,  728 

36,  500 
4,505 
5,170 
4,089 
3,601 

4,051 
16,  624 
2,775 
5,790 
1,200 

4.555  '■ 

12,  755  I 
7,  799 

82,779 

3,905 ; 

91,  550 

13,  850 
48,  790 

i95 
601 

6,  91.5 
4,139 
8,063 
6,  7iJ5 
11,  271 

96,  314 
5,580 

23,  172 
5,865 

23,  010 

13,  18.1 

8,479 

5,113 

61,726 

17,  557 


5,770 
209,  408 

10,  ;)87 
86,  826 

7,150 

100,  045 

4,104 

40,  915 

11,  840 

1,144 


9,979 

1,340 

343,  413 

6,371 

187,  091 

13,  365 

10,  187 

9,  211 

15,  555 

30,  469 

25,  098 

Value  of 
materials. 


$8,  545,  520 


352,  517 
109,  250 
372,  824 

59,  678 
78,  602 

46,  345 
164, 130 
283,  424 
126,  547 
182,  758 

167,  500 
29.184 
58,  407 
83,  281 
42,  002 

64,  096 

60,  307 
24,  071 
40,963 
17,  993 

38,  812 
20, 171 
71,  520 
309,  085 
38,  879 


469,  698 

64,  500 

239 

943 

19 

115 

2 

050 

25 

950 

35 

650 

64 

718 

24 

399 

89 

171 

361 

879 

123! 

035 

068 

63,  430 

114, 

112 

8.5, 

758 

.56, 

335 

62, 

143 

271, 

004 

81,  505 

43,  320 
50,055 

987,  50e 
21,  850 

720,  089 

119,  885 

48,673 

39,099 

120,749 

132,  068 

48,196 
29,  987  ! 

269,782  j 
65,545  ; 

223, 134 

54,266  ! 
193,  683 
33,842 
92, 127 
69,  081 

13,  778 


Value  of 
products. 


$13, 505, 501 


576, 606 
344, 460 
409, 183 
141, 109 
103,  791 

60,  5.58 
233, 522 
528, 614 
158,189 
342,813 

241, 400 
42,  710 
75,  210 

101,414 
62,711 

77, 781 
90,  188 
32,  922 
57, 276 
21, 802 

51,  27.5 
41, 758 
98,  680 


656, 997 

118,  560 

375, 165 

23,  23:' 

5,150 

41,  471 

43,  990 

91, 915 

38,  032 

122,  800 

757,741 

85,  033 

177, 785 

82,  876 

157, 386 

126,  484 

78,  213 

75,  008 

423, 145 

118, 137 

64,810 
63,  914 

1,655,437 
39, 405 

1, 130, 248 

165,  349 
70, 135 
63, 766 
163,262 
190,  960 

96,  751 
44,  183 

361. 500 
95,  820 

327. 501 

71,6)0 
363,  419 

45, 700 
162,  393 

90, 590 

14,730 


B— ALABAMA,  by  specified  industries. 


MECHANICAL  AND  MANUFACTUEING  INDUSTKIES. 

AU  industries 

Agricultural  implements  ^ 

Blacksmithing  (see  also  Wheelwrighting) 

Bookbinding  and  blauk.book  making 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products .' 

98 


20 
210 


$9,  668,  008 


13,  075 
72,  760 
2,300 
43,  445 
26,  025 


35 

274 

2 

118 

29 


809 


$2,500,504;      $8,545,520;      $13,565,504 


7,510 
62, 152 

1,100 
37,  323 

9,908 


8,  806  i 

03,118  1 

2,  000 

42,  820  1 


29,  014 

224,  Oil 

5,000 

142, 8.56 

76. 300 
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Table  IY.— MANUPACTUEES  IN  EACH  STATE  AND  TEREITOEY:  1880. 
B — ALABAMA,  by  specified  industries — Continued. 


Mechanical  and  manufacturing  industries. 


Brick  and  tile 

Brooms  and  brusliea 

Carpentering 

Carriages  and  wagons  (see  also  "Wheel wrigiiting) 

Clothing,  men's 

Cofi&ns,  burial  cases,  and  undertakers'  goods 

Coke 

Confectionery 

Cooperage , 

Cotton  goods 

Dentistry,  mechanical 

Flouring-  and  grist-mill  products ': , 

roundery  and  machine-shop  products 

Furniture  (sue  also  Mattresses  and  spring  beds ;  Upholstering) 

Furniture,  cliairs : 

Ice,  artificial  

Iron  and  steel 

Kaolin  and  ground  earths 

Leather,  curried 

Leather,  tanned 

Lime _ 

Liquors,  distilled 

Lock-  and  gun-smithing 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds  i  Wood,  turned  and 

carved). 
Lumber,  sawed 

Marble  and  stone  work 

Mattresses  and  spring  beds  (see  also  Furniture) 

Mineral  and  soda  waters 

Oil,  cottonseed  and  cake ./. 

Painting  and  poperhanging 

Photographing 

Plumbing  and  gaafitting 

Printing  and  publishing 

nice  cleaning  and  polishing 

Saddlery  and  harness 

Sash,  doors,  .and  blinds  (see  also  Lumber,  planed ;  Wood,  turned  and 
carved). 

Scales  and  balances 

Shipbuilding  

Stone-  and  earthen-ware 

Tar  and  turpentine,  not  including  farm  products 

Tinware,  copi>erware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Upholstering  (see  also  Fui-niture) 

"Watch  and  clock  repairing , 

Wheelwrighting  (see  also  Blackamithing ;  Carria'ges  and  wagons) 

Wood,  turned  and  carved  (see  also  Lumber,  planed ;  Sash,  doors,  and 

blinds).                                                  « 
Woolen  goods 


No.  of 
estab- 
lish- 
ments. 


38 

3 

51 

22 
4 

3 
4 
5 
5 
18 

2 

807 

18 

14 

2 


Capital. 


$78,  525 

2,500 

56,  720 

69,  600 

3,61)0 

8,500 

135,  500 

12,  200 

1,780 

1,  386,  500 

2,500 

3,  803,  614 

297,  358 

42,  850 

775 

39,  200 

3,  309, 196 

2,400 

32,  354 

86,  876 

7,000 
3,000 
3,650 
30,  000 

1,  545„655 

17,  475 
1,800 
5,000 

82,  000 
5,850 

1,600 
4,000 

77, 100 
300 

39,  450 

84,500 

100 

26,  000 

5,096 

100,  300 

28,  200 

9,300 

500 

1,600 

30,  630 

150 
28,900 


AVERAGE   NUMBER   OF 
HANDS  EMPLOYED. 


Males 

above 16 

years. 


428 

14 

287 

157 

13 

4 
64 

27 

10 

444 

1 

1,337 

241 

90 

3 

15 

1,581 

6 

48 

129 

75 
3 
1 

29 

1,611 

29 

9 

4 

150 

16 


4 

84 

1 

53 

85 

1 

25 
41 

622 

62 
20 


13 


Females  Children 
above  15       and 
years,     youths 


139 

""2 


Total 

amount  paid 

in  wages 

during^the 

year. 


$68,  897 

3,870 

93,  770 

61,  693 

9,555 

1,268 
38,  500 
10, 045 

3,350 
283,198 

200 

211,  243 

101,  869 

26,  4.30 

415 

3,965 

571,  713 

1,400 

8,291 

24,  658 

22,  200 

510 

430 

8,950 

424, 156 

10,  250 
2,401 
1,600 

42,  600 
5,400 

600 

2,500 

40,  920 

300 
24,  065 

26,840 

156 

22,  500 

7,261 

160,  500 

24,459 

10,  416 

400 

150 

16,  360 


3,037 


Value  of 
materials. 


$53,  225 
7,885 

165,  590 
82,  347 
15,  400 

7,900 
76,618 
57,  550 
a,  875 
848,  511 

700 

3,  787,  711 

107,  005 

36,  030 

400 

1,575 
601,  073 

2,400 

88,  033 

127,  742 

18,  600 
3,221 
2,000 

47,  700 

1,  608,  635 

13,050 

6,764 

4,800 

158,  000 

7,000 

1,200 
5,000 

65,546 
800 

68,  680 

47,  209 

300 

25,  000 

3,098 

85,  225 

48, 100 

8,650 

300 

970 

24,  050 

100 
49,  361 


Value  of 
products. 


$159,  952 

15,  055 

337,  450 

200, 100 

35,  000 

12,  300 
148,  026 

98,  500 

8,547 

1,  352,  099 

4,200 

4,  315,  174 

293,  691 

84,100 

2,200 

13,  659 

1,  452,  856 

4,800 
130,  123 
212,  545 

66,  000 
5,170 
8,  200 

02,800 

2,  619,  634 

34,  500 

14,  000 
10,  000 

247,  982 
18,000 

2,500 

10,  000 

141, 175 

2,000 
130,  290 

99, 100 

800 

60,  000 

19,  860 

372,  050 

99, 125 

22,  500 

1,500 

2,900 

73,  526 

600 


A— ARIZONA  TE 

REITO 

RY,  BY  TOTALS   OF 

COUNTIES. 

The  Territory 

66 

$272,  600 

216 

2 

2 

$111, 180 

$380,  023 

$618,  365 

COUNTIES. 

3 
5 

4,600 
60,  000 

7 
23 

2 

973 
10,  830 

7,  805 
93,  252 

12,655 

108, 180 

Pima 

28 
19 

H 



89,  650 
61,  700 

56,  650 

110 
49 

27 

62,  970 

25,787 

10,  615 

149,  886 
70,  615 

68,  465 

271,  378 

Pinal 

1 

1 

132,  367 

93,785 

a  Ketumed  as  having  no  manufactures. 
B— ARIZONA  TERRITORY,  by  specified  industries. 


MECHANICAL  AND  MANUFACTUKING  INDUSTBIE6 

All  industries - 

Blocksmithing 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  .md  other  bakery  products 

Brick  and  tile 

Carpentering 

Cheese  and  butter  (factory) 

Confectionery 

Flouring-  and  grist-mill  pioducts 

Liquors,  malt 

Lumber,  sawed 

Saddlery  and  harness 

Tinware,  coiiporwarp,  and  sheot-iron  ware 


66 


$272,  600 


21,  500 
6,100 
1,200 
2,500 
3,500 

2, 100 

300 

94,  000 

35,  550 

102,  430 

300 
3,100 


216 

2 

2 

38 

4 

2 

10 

43 

4 

2 

27 

Q 

77 

2 

1 

3 

':::  :::;r"'"::. 

28,  400 
3,100 
1,000 
4,500 

24,  250 

600 

750 

9,615 

2,140 

33,  375 

600 
2,950 


$380,023 


50, 


000 
350 
•J  30 
750 


2,  760 
1,  500 

141, 103 
7,  824 

131,  Tib 

500 
4,4S«I 


$618,  365 


72 

30fl 

!,-< 

000 

;; 

700 

It 

Mm 

U3' 

800 

G 

393 

;; 

uoO 

11)3 

:h57 

14 

:t43 

213 

91 3 

1 

300 

l:j 

800 

99 


90 


STATISTICS  OF  MANUFACTURES. 

Table  IV.— MANUFACTURES  IN  EACH  STATE  AND  TERRITORY:  1888. 
A— ARKANSAS,  by  totals  of  counties. 


Countiea. 


The  State. 


Arkansas . 
Ashley  ... 

Baiter 

Benton  . . . 
Boone  


Bradley. . 
Calhoun  . 
Carroll . . . 
Chicot . . . 
Clark.... 


Clay 

Columbia .. 
Conway  . . . 
Craighead  , 
Crawford  . . 


Crittenden. 

Cross 

Dallas 

Desha 

Dorsey 


Drew 

Faulkner  . 
Franklin.. 
Fulton.... 
Garland  .. 


Grant 

Greene 

Hempstead  . 
Hot  Spring  . 
Howard 


Xndependeuce 

Izard 

Jackson 

Jefferson 

Johnson  


Xa  Fayette  .. 

Lawrence 

Lee 

Lincoln 

Little  Eiver  . 


Logan  . . . 
Lonoke . . 
Madison . 
Marion  . . 
Miller  ... 


Mississippi . . 

Monroe 

Montgomery. 

INTevada 

Newton 


OnacMta  . 

Perry 

Phillips... 

Pike 

Poinsett . . 


Polk 

Pope 

Prairie  ... 
Pulaski . . . 
Eandolph . 


Saint  Francis . 

Saline 

S^,ott 

Searcy 

Sebastian 


Sevier 

Sharp 

Stone 

Union 

Van  Buren 


"Washington  . 

■White 

Woodruff 

Yell 


Ko.  of 

estab. 

lish- 

menta. 


1,202 


13 

5 

17 

16 

103 

40 

1 

43 


Capital. 


$2,  953, 130 


10,  050 
31, 125 
15,  325 
56,  150 
36,  805 


AVERAGE  NUMBEE  OF 
HANDS  EMPLOYED. 


62,  (•■■- 
17,...  . 
23,  U,. 
84,  350 
32,  525 

6,950 

66, 100 

47,550 

8,750 

9,500 

25,  300 
20,  400 
27,  925 

20,  800 
39,650 

14,325 
62,  490 
17,  000 
23, 100 
9,525 

11,500 

21,  SOO 
151,035 

68,160 
2,000 

13,  SOO 
60,  975 
23,  300 
602,  499 
39,  300 

11,  600 
75,  850 
15,425 
4,100 
95,  325 

6,300 
21,  700 

3,760 
18, 100 
54,  650 

197,  990 

79,  9.50 

5,  000 

78,  080 


Males 

above  16 

years. 


9,555 

2,600 

12,  995 

16,  000 

49,  800 

35,876  k 

16,  850  1 

25,  300 

16,  000  1 

27,  900  1 

7,100 

7,200 

10,150 

3,000 

9,300 

42,  600 

12,  700 

19,  050 

17,  350 

53,  300 

5,800 

26,  525 

53,  275 

32,  950 

19,450 

1 

4,307 


14 
42 
31 
72 
66 

17 
3 
18 
22 
97 

73 
16 
61 
20 
24 

14 
5 

16 
2 

21 

49 
18 
20 


12 
57 
98 
43 
42 

60 
49 
41 
157 
62 

11 
58 
28 
11 
30 

44 
10 
49 
26 

52 

26 
40 
12 
63 
4 

20 

40 

256 

25 

2 

51 
94 
38 
958 
30 

61 

87 
29 


9 

27 

7 

21 

27 

229 
122 


Females  Children 
above  15       and 
years,     youths. 


90 


160 


Total 

amount  paid 

in  wages 

during  the 

year. 


50 


100 


3,280 
4,365 
3,005 
11,179 
9,623 

2,224 

500 

1,200 

4,675 

12,  006 

14,  590 
1,404 
7,931 
1,725 
2,771 

1,750 
375 
545 
100 

2,105 

7,698 

2,300 

3,292 

550 

7,882 

450 
4,260 

16,  298 
5,461 
8,807 

10,  085 

5,769 

4,610 

46,  680 

10,  865 

1,132 
9,611 
4,135 
1,880 
1,550 

5,612 
3,015 
6,020 
2,627 

17,  002 

1,350 
9,225 

825 
13,346 

272 

6,025 

4,932 

64,125 

5,451 

100 

4,342 
9,806 
7,225 
378,  058 
3,416 

5,359 
16,  624 

4,135 

924 

35,  269 

&60 
2,774 

303 
1,825 
3,269 

44, 122 

13,  776 

700 

15,  996 


Value  of 
mateiials. 


$4,  392,  080 


5,540 

60,  005 

13,  915 

205,  409 

204,  968 

24,  962 

2,000 

11,785 

18,  500 
00,  769 

68,  345 
10,  991 
29,  535 
12,  925 

28,  025 

5,  215 

7,600 

11,995 

550 

19,  845 

21,464 
62,  250 
28,535 

29,  700 
39,  387 

2,575 

21,  685 
79,  065 

32,  395 
54,  625 

74, on  ! 

34,1    I  ' 
12,  loo 
96,  755 
46,  382 

7,044 

43,  466 

33, 121 

7,619 

7,150 

53,  722 
18, 130 

105,  892 
22, 120 

121,790 

7,175 
38,  830 
4,686 

33,  513 
4,227 

28,650 

28,300 

196,  950 

26,  826 

750 

61,710 
70,  298 

14,  670 
,  057,  978 

52,835 

23,  882 
57,  545 
37,  555 

22,  625 
132, 131 

4,339 

15,  986 
5,110 

22,898 
39, 133 

339,  337 

87,561 

2,350 

96,274 


Value  of 
products. 


,756,159' 


9,600 

71, 297 

24, 210 

235,399 

242, 344 

40, 812 

3,500 

16, 310 

31, 500 

129,  315 

102, 770 
15, 665 
47,612 
16, 400 
37, 672 

9,175 
8,772 

14,344 
1,000 

28, 300 

41, 317 
74, 590 
38, 405 
34, 610 
61,900 

4,250 
35, 860 
115, 477 
50,810 
79, 194 

94, 605 
51, 146 
17, 260 
228,434 
72, 331 

10, 198 
66, 082 
50,  233 
12, 875 
14,250 

84,837 
25, 300 

125, 678 
33, 863 

166, 30O 


13,345- 
64,525 

7,292, 
67,384 

5,244 

41,  085 
38,  273 
372, 003 
41,901 
1,000 

66,554 
108,481 
28,67* 
1,  859, 198 
63,965 

39,277 
94,767 
49,833 
27, 575 
210, 030 

7,250' 
25,006 

6,421 
29,288 
49,470 

476,752 

134,844 

4,000 

146, 935 


STATISTICS  OF  MANUFACTURES. 

Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEEEITORY:  1880. 
B — ARKANSAS,  by  specified  industkies. 


91 


Mechanical  and  manufactaring  industries. 


All  industries 


Agricultural  implementjs 

B^ing  find  yeast  powders 

Blacksmithing  (see  also  Wheelwrighting) 

Boolibinding  and  blank-book  making  

Boots  and  shoes,  including  custom  work  and  i^epairing. 


Brass  castings 

Bread  and  other  bakery  products  . 

Brick  and  tile 

Brooms  and  brushes 

■Carpentering 


Carriage  and  wagon  materials 

Carriages  and  wagons  (see  also  Wbeelwrightiug)  . 

■Clothiog,  men's 

•Clothing,  women's 

Oofiins,  Durial  cases,  and  undertakers'  goods 


Confectionery 

Cooperage 

Corsets - . . 

Cotton  goods 

Dentistry,  mechanical 

Flouring-  and  grist-mill  products 

JFonndery  and  machine-shop  products 

Farniture  (see  also  Mattresses  and  spring  beds)  . 

Hones  and  whetstones 

Ice,  artilicial 


Leather,  cunied 

Leather,  tanned 

Liquors,  distilled 

Lock-  and  gun-smithing 
Lumber,  planed  


Lumber,  sawed 

Marble  and  stone  work 

Masonry,  brick  and  stone 

Mattresses  and  spring  beds  (see  also  Fiirniture) . 
Mineral  and  soda  waters 


■Oil,  cottonseed  and  cake 

Patent  medicines  and  compounds 

Photographing    

Plumbing  and  gasfitting 

Printing  and  publishing 


Sa<ldlery  and  harness  . 

Shipbuilding 

Shirts 


No.  of  ; 

estab-  J 

lish- 

ments. 


Slaughtering    and    meat-packing,    not    including    retail  butchering 

e-stabliahments. 
Stone-  and  earthen-ware 


Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cig.arettes 

Trunks  and  valises 

"Watch  and  clock  repairing    

"Wbeelwrightiug  (see  also  Blacksmithing;  Carriages  and  wagons). 

AYoolen  goods 


11 

2 

181 

1 
30 


350 
13 

18  ■ 


11 

1 
3 

319 
3 

2 
1 
2 

4 
2 


Capital. 


$2,  953, 130 


9,985 
4,500 

70,  021 
5,000 

13,735 

2,500 

2,  650 
38,  700 

1,184 
21, 195 

3,000 
56,  450 

7,800 

5,000 

800 

1,900 
8,800 

150 
75,  000 

550 

810,  915 

67,  650 

42,  360 

6,600 

25,  000 

2,417 
7,683 
22, 100 
1,000 
3,175 

1,  067,  840 

790 

2,500 

1,0*0 

3,100 

275,  000 

3,  500 
800 

12,  500 
29,  800 

50,  100 

2,500 

750 

4,500 

2,700 

29,  075 
10,  750 
1,000 
16,  080 
28,  375 

85,  550 


AVEllAGE   NUMBKU  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


24 

6 

216 

3 

32 

1 

4 

339 

11 

171 

13 
100 

19 
2 
1 

4 

27 


16 

2 

740 

109 

59 

11 

5 

3 

8 
16 

2 

18 

,690 

2 

35 

3 


237 
7 


Females  Children 
above  15 1      and 
years.    !  youths. 


i' 

1 

5 

36 

15 

12 



3 

10 

3 

17 

27 

4 

2 

3 

i" 

54 

1 

1 

Total 

amount  paid 

in  wages 

during  the 

year. 


5,  5-H 
2,  450 

49,  S.SO  ' 
2,500 

11,790 


160 

1,590 

53,  775 

765 

56,  455 

2,000 

40,  835 

11,000 

2,000 

700 

1,600 

550 

7,339 

400 

97,  614 

43,  725 

20,  800 

1,750 

5,000 

942 

2,097 
1,965 
1,200 
6,300 

237,  394 

225 

19,  000 

2,  500  [I 
1,750  jj 

79,400  i' 

4,  500  ' 

323    ! 

7,000    ■ 

23,  530  1 

; 

21,731  li 

3,  600  , 
2,080 
3,800 

350    ' 

22,9.52 

16,371 

2,400 

3,900 

14,  681 

13,  226 


Yalue  of 
materials. 


$4, 392,  080 


8,414 
5,000 

07,  067 
3,500 

18,  304 

550 

5,300 

36,  000 

928 
86,  945 

500 
71,  250 

12,  700 
5,  000 
1,550 

6,300 
7,600 

850 
33,  305 

600 

1,  979,  317 

62,  400 

31,  445 

2,421 

5,500 

5,470 
5,797 

14,  202 
560 

20,  885 

1,  070,  395 

900 

20,  500 

2,  500 

4,  .500 

378,  000 
7,500 
1,100  : 
30,  000  ' 

13,  750 

06,803 

21,700 

500 

61, 175 

440  ' 


55 

020 

40 

400 

9 

500 

7 

000 

(>.-> 

825 

"Value  of 
products. 


85,  97 


23,860 

15,  500 

210, 195 

7,000 

60,  057 

1,200 
8,700 

117,  370 
1,978 

199.  625 

3,000 

145,  075 

35,  500 

10,  000 

3,000 

11,800 
29,  000 

1,600 
50,  000 

2,400 

2,  249,  289 
1.5-2,  500 

50,  305 
5,  550 

12,  000 

7,650 
12,  300 
22,  105 

3,  500 
33, 100 

1,  793,  848 

2,600 

49,  000 

6,000 

7,700 

690,  000 
1.5,  000 
3,100 

51,  000 

77,  800 

126,  550 
28,  000 

5,  000 
85,  680 

2,800 

106,  650 

78,  992 
15,  000 
17,  200 
56,  650 

127,  430 


A— CALIFORNIA,  by  total.s  of  couxties. 


The  state. 


Alameda . . 

Alpine 

Amador  .. 

Butte 

Calaveras. 


Colusa 

Contra  Costa  . 

Del  Norte 

El  Dorado 

Fresno  


Humboldt  . 

Inyo 

Kem 

Lake 

Laasen 


Lna  Angeles  . 

Marin 

Mariposa 

Mennocino  . . 
Merced 


1,  243,  784 


38,  327 


177 

2,401,332 

2,245 

6 

2,  9M   , 

7 

43 

158,  100 

132 

102 

006,  160 

398 

25 

54,  350 

32 

71 

188,  335 

139 

24 

902,  300 

154 

20 

158,  200 

63 

15 

79,  400 

35 

26 

228,  944 

146 

72 

1, 198,  825 

777 

16 

52,  750 

33 

13 

79,  850 

33 

35 

100,  043 

76 

21 

37,  050 

45 

172 

941,780 

656 

135 

410,  950 

796 

11 

53,  050 

53 

60 

1,  614,  993 

972 

24 

156,  300  I 

94 

1,460;     $21, 065, 905  li     $72,607,709'     $116,218,973 


13 

23 

9 

1 
5 
1 

2 

1 

1 

l\ 


,  066,  472 

0,200 

80,  623 

150,993 

13,852 

64,099 
69,576 
27,760 
16,  813 
31,519 

257,916 
11,776 
24, 157 
20,  380  ; 
12,  6,58 

285,  338 
172,  632 

12, 139 
253,564 

41,  266 


530,  .348 

5,  338,  075 

6,  450 

17,  500 

166,217 

.341,  535 

481,  oriij 

853,  531 

44,  032 

93,  950 

269,793 

445,  009 

293,  029 

511,020 

83,153 

149,125 

51,222 

93,686 

148,  590 

234,  087 

996,  I2I 

90,  328 

154,  96(5 

627,  485 

00,  207 

112,000 

132,  4i3 
41,490 

196  460| 
74,  R20' 

Oil,  379 

1,668,450 

504,  790 

924,  666 

16,  957 

39,  600 

425,  005 

1,  004,  488 

148,204 

239,  577 

101 

92 


STATISTICS  OF  MANUFACTURES. 


Table  IV'.— MANUFACTUEES  IN  EACH  STATE  AND  TEERITOEY:  1880. 
A— CALIFOKNIA,  by  totals  of  counties— Continued. 


• 

N-o.  of 
estab- 
lish- 
ments. 

Capital. 

AVERAGE   NUMBEH  OF 
HANDS  EMPLOYED. 

Total 

amount  paid 

in  wages 

during  the 

year. 

Value  of 
mat<>rial8. 

Value  of 
products. 

Conntles. 

Males 
above  16 
years. 

1 
Females  Children 
above  15       and 
years,     youths. 

32 
34 
8 
117 
50 

45 
54 
171 
24 
36 

36 
2,971 
93 
28 
24 

25 
302 
113 

46 

48 

56 

60 

212 

5 

8 

12 
22 
33 
36 

17 

62 
37 

$94,  050 
204,  495 
20,  200 
969,  760 
379,  100 

456,  450 

154,  350 

1,  758,  590 

199,  940 
161,  750 

79,  977 

35,308.139 

1,  784,  175 

65, 3J5 

304,  875 

140,  350 

2, 157,  866 

2,341,925 

236,  450 

172,  600 

158,  350 

965,  800 

1, 140,  695 

39,  500 

8,250 

1,  273,  700 
49,  600 
131,  500 

200,  300 
72,  250 

200,  250 
527,  050 

166 
247 
18 
424 
231 

250 
97 

916 
79 
93 

67 

23,  662 

737 

39 

131 

53 

1,332 

734 

112 

149 

103 

296 

556 

21 

6 

245 
40 
76 

101 
40 

163 
317 

1 

$26,  648 
130,716 
4,778 
155,  192 
110,  936 

97,  939 

26,  526 

56 1,  340 

22,  409 

29,  255 

24, 183 

14,  928,  534 

406,  430 

23,  909 
26,545 

13,  551  1 
621,082  1 
299,  680 

30,  000 
49,  068 

41,  261 

179,735 

208,  163 

6,364 

1,150 

106,  252 
11,  946 
32,740 
54,  301 
12,205 

53,  025 
150,  259 

$91,  314 
281, 161 
38,  539 
790,  407 
306, 165 

219,  990 

68,  903 

2,  982,  639 

164,  374 

76,  869 

75,  280 

47,  978,  072 

2,  372, 134 

122,  400 

06, 113 

133, 192 
1,  548,  909 

1,  053,  796 
125,  073 
135,  972 

140,  557 

2,  227,  885 
753,  725 

42,  205 
3,873 

804,  334 

43,  300 
250,  598 
188,  313 

73,  088 

307,  293 
1,  081,  090 

$162,  434 

669,  707 

Monterey 

57,  863 

5 

•       11 

2 

1,227,463. 

B43,  531 

414,143 

Plumas    . .                                                                           

' io' 

1 
3 

1 
3,588 

7 

1 
46 

149,448 

Sacramento 

4,  204, 174 

219,28,1 

3 

171,889 

138,  3.30 

i,  192 
55 

77,  824,  299. 

3,  203,  030 

178,272 

125, 117- 

1 

237 

10 

1 

177,  246 

25 
2 
3 

2,886,312 

1,  925, 370^ 

Shasta 

229,  271 

252,  670- 

1 

253,  630- 

2,  760,  530 

17 

11 

1,252,745 

59,  262 

8,840' 

10 

1,  078, 431 

85, 116 

1 

350,  069 

Tuolumne 

2 

1 

1 
1 

304,  915. 

2 

110, 734 

Yolo .            

449, 414 

Tnba 

7 

■ 

1,  385, 624' 

B — CALIFORNIA,  by  specified  industries. 


•  MECHANICAL  AND  MAKUFACTUEIKG  DiDUSTEIES. 

All  industries 

A^icultural  implements 

Artificial  fe.athers  and  flowers  (see  also  Millinery  and  lace  goods) . 

Awnings  and  tents 

Axle-grease 

Babbitt  metal  and  solder 

Bags,  other  than  paper 

Bags,  paper 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) 

Baskets,  rattan  and  willow  ware 

Bells 

Belting  and  hose,  leather 

Billiard  tables  and  materials 

Blacking 

Blacksmithing.(see  also  "Wheelwrighting)  

Bookbinding  and  blank-book  making 

Boot  and  shoe  cut  stock 

Boot  and  shoe  findings 

Boot  and  shoe  uppers 

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  cigar 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  castings 

Bread  and  other  bakery  products 

Brick  and  tile  (see  also  Drain  and  sewer  pip6;  Terra-cotta  ware) . 

Bridges 

Brooms  'and  brushes 

Calcium  lights 

Carpentermg r 

Carpets,  rag 

Carriage  and  wagon  materials 

Carriages  and  wagons  (see  also  Blacksmithing ;  "Wheelwrighting) 

Cars,  railroad,  street,  and  repairs 

Cement , 

Cheese  and  butter  (factory) 

Clothing,  men's 

Clothing,  women's 

Coffee  and  spices,  roasted  ixnd  ground  

Cotfins,  burial  cases,  and  undertakers'  goods 

Confectionery 

Cooperage 

Cordage  and  twine 

Cordials  and  sirups 

Corsets 

*!utlery  and  edge  tools  (see  also  Hardware ;  Tools)  

102 


5,885 


3 

632 

15 


4 
14 
10 
160 
60 

8 

24 

1 

261 


2 

87 

1 

2 

216 

146 
29 
28 
18 
48 

49 
3 
9 
4 

11 


$61,  243,  784 


389,  50O 

2,  550 

34,  300 

11,600 

3,000 

600,  000 

27,  500 

48,  000 

9,325 

2,000 

85,  000 

102,  000 

3,500 

742,  853 

111,000 

1,600 

10,  700 

6,700 

1,  296,  685 

130,  635 

24,  500 
206,  250 
155,200 
5.34,  655 
378,  650 

99,  000 

78,  300 

1,000 

497,  850 

1,100 

40,  000 

594,  523 

2,000 

31,  000 

1,  039,  365 

1,  177,  604 
425,  270 
504,  896 
101,  150 
241,  400 

485,  375 

500,  700 

72,  200 

4,300 

104,  500 


286 
2 

7 
7 
1 

672 

10 

24 

20 

2 

31 

39 

3 

1,066 

122 

4 

11 

9 

2,704 
149 

18 
291 
191 
529 
838 

344 

132 

2 

1,372 


14 
600 

25 
13 
357 

1,155 
35 

230 
03 

130 

316 
145 
44 


64 


50 


1 

1 

189 

35 

42 

30 

2 

16 


20 

623 

633 

6 


38 


101 
10 


$21,  065,  905 


149,  995 

962 

8,175 

4,080 

320 


33,  585 
5,524 

16,  575 
6,  660  1 
1,800 

18,  .565 
24,  632 

1,809 
519,  032 
112,  578 

2,500 

8,080 

5,  536 

1,  303,  426 

72,  940 

20,  165 
137, 100 
121,400 
372,  171 
210,  035 

172,  970 

49,  151 

1,000 

985,  664 


13,  000 

379,  629 

1,  .500 

3,000 

70,  434 

959,  534 

221,  267 

113,  032 

45,  153 

83,  723 

213,656 

.57,  215 

28,  610 

3,000 

39,  623 


$72,  607,  709 


334,  035 
2,700 

19,  750 
18,  800 
16,000 

1,715,000 

60,  300 

97,  490 

4,866 

2,000 

73, 100 
45,  618 
2,250 
632, 138 
173,  730 

3,140 

30,  800 

15,  030 

2,  351,  470 

75, 165 

20,  450 
316,  360 
235,  520 

1,611,080 
157.  625 

374,  000 

87,  850 

200 

1,  888,  508 

500 

69,  000 
460,  095 

25,  000 

3,700 

339,  934 

2,318,655 
660,  232 

1,123,153 

65,  225 

472,  876 

3,54. 170 

40-2, 115 

134,  590 

3,550 

37, 150 


$116,  218, 973. 


586,  338. 
5,860 
37, 243 
33,  000. 
18,000- 

2,102,600. 

83,528 

142,  845 

21,  200 

6,  600- 

117,780 
98, 360 
7,400 

1,  908,  069 
386, 140- 

8,985 

44,750 

31,  980 

4,  581,  099 

206, 200- 

60,  559 
600,  700 
384,  850 

2,  416, 398 
616,261 

694, 000' 

173,  300 

2,200 

3,  633, 131 

1,200 

86,  000 
1, 163, 618- 
30,  OOO 
II, 006 
590, 434 

3,  992,  209 

1,152,600 

1,  424,  il* 

189, 500, 

721, 797 

721,034 
545, 230: 
208,  000- 
12,200 
119,  339i 
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Meclianical  and  mamifacturmg  industries. 


Xo.  of 
(■»tnb-  I 


Dentistry,  mechanical 

Drain  and  sewer  pipe  (see  also  Ericlv  and  tile  ;  Terra-ctitta  waie) :. 

Drugs  and  chemicals  (sec  also  Baking  and  yeast  powders;  Patent 
medicines  and  compounds). 

Dyeins  and  cleaning 

Electrical  apparatus  and  supplies 

Electric  lights 

Electroplating 

Engraving  and  die-sinking 

Engraving,  wood 

Explosives  and  fireworks 

Fancv  articles 

Fertilizers 

Files  (sec  also  Saws) 

Flags  and  banners 

Flavoring  extracts 

Flouring-  and  grist-mill  products 

Food  prepaiations  (see  page  39) 

Foundery  and  machine-shop  products  (see  also  Steam  tittings  and 
,    heating  apparatus). 

Foundery  supplies 

Fruits  and  vegetables,  canned  and  preserved 

Furnishing  goods,  men's 

Furniture  (see  also  Mattresses  and  spring  beds ;  Ui)holstering) 

Furniture,  chairs .-. 

Furs,  dressed 

Galvanizing 

Glass  

Glass,  cut,  stained,  and  ornamented 

Gloves  and  mittens  (see  also  "Woolen  goods) 

Glue 

Gold  and  silver,  reduced  and  reiined.  not  from  the  ore 

Grease  and  tallow 

Gunpowder  (see  also  High  explosives) 

Hairwork 

Handles,  wooden  

Hand-stamps 

Hardware  (see  also  Cutlery  and  edge  tools ;  Tools) 

Hardware,  saddlery 

Hats  and  caps  (not  including  wool  hats) 

High  explosives  (see  also  Gunpowder) 

Housef arnishing  goods 

Ice,  artificial 

Ink 

Instruments,  professional  and  scientific 

Iron  and  steel  

Iron  bolts,  nuts,  washers,  and  rivets 

Iron  forging.s 

Iron  pipe,  wrouglit 

Iron  railing,  wrought 

Ivory  and  bone  work 

Jewelry 

Jewelry  and  instrument  cases 

Kindling  wood  

Lamps  and  reflectors  

Lapidary  work 

Lasts 

Lead,  bar,  pipe,  sheet,  and  shot 

Leather  curried 

Leather,  dressed  skins 

Leather,  tanned 

Lime 

Liquors,  distilled 

Lit.juors,  malt 

Liquors,  vinous  (see  also  Liquors,  distilled) 

Lithographing  (see  also  Printing  and  publishing) 

Look-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds ;  "Wood,  turned  and 
carved). 

Lumber,  sawed 

Malt 

Mantels,  slate,  marble,  and  marbleized 

Marble  and  stone  work 

Masonry,  brick  and  stone 

Matches 

Mattresses  and  spring  beds  (see  also  Furniture)    

Millinery  and  lace  goods  (see  also  Artificial  feathers  and  flowers) 

Millstones 

Mineral  and  soda  waters 

M  irrors 

Mixed  textiles  (see  also  Silk  and  silk  goods ;  "Woolen  goods) 

Models  and  patterns 


2 
3 

7 

150 

9 

105 


2 
63 

2 
77 

4 

37 

185 

45 

7 

46 

23 
26 

251 
2 
1 

67 
25 
4 
13 
19 

1 
18 


Capital. 


$19,  980 
15,800 
399,  625 

32,  925 
82, 100 

25,  000 

21,750 

4,320 

995 

80,  000 

6,600 

145,  000 

6,000 

16,  000 

20,  500 

4,  363,  286 

64,  275 

3,  040,  189 

3,000 
1, 152,  000 

362,  .350 

1, 266,  aoo 

4,400 

102,  250 

750 


77,  450 

132,  800 

25,  000 

2,  000 

107,  000 

1,  000,  000 

15,  750 

1,500 

13,  000 

10,  000 

150 

48,  925 

1,  434,  000 

13,  800 

77,  000 
61,000 
18,  050 

1,  000,  000 
107,  000 

42,  000 
10,  60O 

2,000 

3,100 

283,  500 

10,  000 
600 

20,  000 
4,425 
6,500 

too,  000 
427,  350 

78,  000 
1,  746,  750 

210,  000 

1,  223,  024 

2,  800,  515 
639,  600 
122,  000 

43,  625 

231,  200 
352,  385 

6,  454,  718 
55,  000 
20,  000 

332,  6.50 
70,150 
3."".,  COO 
126.300 
137,  600 

30,  000 

69,  875 

120,  000 

9,  500 

8,900 


AVEEAGE  XUMBEIl   OF 
HANDS  EMPLOYED. 


Males    I  Females  Childi'eu 
above  16  above  15      and 
years.       years.      youthi 


18 

6 

160 


35 
5 
5 

16 

877 

36 

2,346 

1 

585 

121 

966 

25 

17 


25 

190 

13 

24 
15 

17 

284 

25 

40 
10 


12 
7 
3 
9 

8 

130 
229 

52 
615 

83 

104 

1,201 

383 

84 


60 


3,423 
17 
23 

339 

192 

58 

64 

13 

30 
46 
12 
11 
15 


15 


189 
21 


185 


2 
198 


11 


Total 

iniom.t  ]'aiil 

in  T^'.a^e,^ 

(lining  tbe 

year. 


$9,  470 

2,800 

91,  039 

21,871 
2.1,  (iOO 

2,500 
0,  542 

3,  i.-i.S 
425 

12,28(1 

2,890 
21,.-,s8 

4,  200 

7,  000 

8,  004 

514,  002 

22,  098 

1,  528,  523 

320 
291,413 

120,  205 
505,  089 

7,420 
31,  429 

1,470 

45,  924 
22,1(10 
77,250  I 
13,612  I 
2,  500  j 

14,  240  ; 
37,200  ! 
12,517 

685  I 
14,830 


2,000 


33,816 

86,  606 

8,265 

12,  750 

9,450 

9,  948 

177,  722 

19,  000 

27, 702 

5,604 

1,550 

7,225 

100,597 

6,500 
1,660 
3,000 
11,  035 
7,100 

67,  952 
132,  029 

21,  248 
344,  017 

34,  200 

51,  653 
570,  624 
72,  307 
63,  391 
21,814 

59,  150 
164,  848 

,  095,  736 
14,  ,6"0 
11,  700 

231,817 

130,  127 

2.3,  000 

:i7,  076 

7-',  93J 

37,  440 

20,  315 
10,  4IjO 

9,700 
9,  .532 


Value  of 

Value  of 

mateiials. 

products. 

$14,  .".35 

$09,  725 

2,  8(i0 

13,  2oO 

290,  Col 

i;2.;;,  041 

17,719 

.•"•(I,  Clif) 

17, 162 

52,  149 

050 

.~,  400 

13,  773 

35.  ;i;;5 

2,430 

2",  340 

3,  340 

17,100 

45,  000 

oil,  500 

3,480 

11,200 

60,  600 

100,  100 

1,550 

9,100 

13,  200 

35, COO 

38, 100 

69,  300 

11,067,847 

12,701,477 

84,  292 

109.  875 

2,  403,  229 

4,797,232 

1,860 

2,480 

832,  952 

1,  389,  798 

509,  540 

744,2-15 

1,  003,  555 

1,  857,  010 

7,375 

20,100 

158,  600 

22-1,4(10 

3,900 

0,  :-00 

48,  070 

140,  000 

60,  9(1(1 

103,  000 

134,  225 

265, 100 

23,  040 

56,  OOO 

4,500 

8,000 

364,  400 

417,  200' 

137,  800 

390,  000 

17,  250 

60,  (i.-'4 

300 

1,  500 

13,  532 

51.430 

2,000 

5,000 

115 

550 

42, 117 

95,. 178 

780,416 

1,765,  .^ii4 

14,  500 

36, 'i'.;5 

16,  432 

44,  2S4 

59,  000 

97,  500- 

17,  088 

44,712 

535,  600 

780,  000 

40,  000 

75,  008- 

47,  081 

91,310- 

10,  200 

._.n  re,-, 

5,400 

M.lOO 

12,  475 

20,  20O 

159,  763 

315, 115 

5,000 

15,  OOO 

1,500 

8,009 

6,  000 

12,  000: 

16,  670 

39, 120 

2,160 

13,  150' 

826,  500 

948,  000' 

1,  683,  021 

2,001,850 

401,  500 

453,  000- 

2,  746,  263 

3,  738,  723 

54,  250 

137,  350 

424,  252 

637,  2i:',T- 

2,144.119 

3,  802,4  31 

2H2,  075 

022,  r.s7 

77,  200 

193,712 

2(J,  096 

82,  859. 

137,  5.53 

285,  703; 

530,  228 

85(1,  :i9.:> 

2,  242,  503 

4,  42,e,  950 

58,  800 

.■^4,-1(10 

10.  000 

25,e00 

319,  904 

710,610 

182  708 

::'.L',409 

104,  600 

2i:;,'."0 

98,  475 

10.^,  ;i37 

305,  900 

450,  :ti:0 

65.  000 

12",  (",10 

.50,  307 

121,  or> 

55,  000 

70,  udO 

11,  395 

2  J,  350 

3.850 

23,906 

103 
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Mechanical  and  mannfacturmg  industries. 


Muci]ap:e  and  paste 

Mnsical  inatrumenta  and  materials  (not  speciiied) 

Musical  instruments,  organs  and  materials 

Musical  inatrumenta,  pianos  and  materials 

Oil,  essential 


Oil,  linseed  

Painting  and  paperhanging 

Paints  (see  alao  Varnisli) 

Paper  (aee  also  Wood  pulp) 

Patent  medicines  and  compounds  (see  also  Drugs  and  cliemicals) . 


Perfumeries  and  cosmetics 

Pliotograpbic  apparatus , 

Photograpbing  

Pickles,  preserves,  and  sauces  - 
Pipes,  tobacco 


Plumbing  and  gasfitting    

Printing  and  publihaiug  (s'?o  also  Lithograpbing) . 

Pumps,  not  includiug  steam  pumps 

Kegaiia  and  society  banners  and  emblems 

Roofing  and  roofing  materials 


Kubber  and  elastic  goods 

Saddlery  and  barness 

Safes,  doors,  and  vaults,  firo-proof- 

Salt 

Salt,  ground 


Sash,  doora,  and  blinds  (see  also  Lumber,  planed;  Wood,  turned  and 

carved). 
Sawa 


Sliipbuilding 

Shirts- 

Show-cases 


Silk  and  silk  goods  (see  alao  Mixed  textiles) 

Silverami  thing 

Silverware 

Slaughtfuing  and  meat-packing,  not  including  retail  butchering  estab- 
lishments. 
Soap  and  candles 


Spectacles  and  eyeglasses 

Sporting  goods 

Springs,  atocl,  car  and  carriage 

Siamped  ware  (see  also  Tinware,  copperware,  and  sheet-iron  ware)  .. 
Stationery  goods  


Steam  fittings  and  heating  apparatus  (ace  also  Foundery  and  machine- 
sbop  product.s}. 

Stencils  and  brands 

Stereotypinf;  and  electrotypiug  (see  alao  Type  founding)  

Stone-  and  earthen-ware 

Straw  goods  


Sugar  and  molaaaea,  beet  

Sugar  and  molasses,  refined 

Surgical  appliances  

Tasidermy  

Terra-cotta  ware  (see  Brick  and  tile ;  Drain  and  aewcr  pipe) 


Tinware,  copperware,  and  sheet-iron  ware  (aee  also  Stamped  ware) 

Tobacco,  cliewing,  smoking,  and  snufl'  (aee  also  Tobacco,  cigara  and 

cigarettea). 
Tobacco,  cigara  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snuff). 

Tools  (see  alao  Cutlery  and  edge  tools ;  Hardware)  

Toys  and  games 


Trunks  and  valiaea 

Type  founding  (seo  also  Stereotyping  and  electrotypiug) 

Umbrellas  and  canes  

Upholstering  (see  also  Pui-niiure) 

Upholstering  materials 


Tarnish  (aeo  alao  Painta) 

Vinegar 

Watch  and  clock  repairing 

•Whcelwrighting  (see  also  i51acksmithing  ;  Carriages  and  wagons) . 
Whips 


■Windmills 

AViudow  blinds  and  shades. 

Wirework 

A^ooden  ware 

Wood  pulp - 


Wood,  turued  and  caived  (.see  alao  Lumber,  2)laned;  Sash,  doors,  and 
blinds.  J 

Woolen  goods  (aee  al.so  Glrivcs  and  mittens;  Mixed  textiles) 

Zinc 


186 
1 


4 
1 

7 
2 
5 
66 
5 

2 

2 

121 

146 

] 

11 
10 

7 


400,  000 
109,  750 
320,  300 
610,  000 
69,  800 

13,  000 

SOU 

146,  050 

20,300  1 1 
500  !l 


044,  050 

87, 185 

1,  806,  923 

S3,  300 

4,330 

164,  300 

800 

116,000 

2, 130,  200 

547,  600 

350 

200 

40,  600 

1,000 

300,  000 

700 

6,425 
10,  000 
62,  500 
33,  500 

215,  000 

1,  600,  000 

4,925 

500 

25,  000 

797,  675 
10,  000 

1,  831,  503 

13, 100 
600 


106,  631 
109,  000 

21,000 
211, 177 

48,  750 

42,  500 
65,  000 
114,  310 
177, 100 
12,000 

70,  300 
92, 100 
275,  308 
55,  000 
40,  000 

16,  025 

,  676,  500 
100 


AVEEAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males    I  FemaleS|  Children 
abovel6  abovel5;      and 


years. 

years. 

youths. 

3 

7 

3 

97 

2 

60 

490 

1 
1 
5 
6 

11 

16 

156 
59 

11 

3 
13 

16' 

Total 

amount  paid 

in  wages 

during  the 

year. 


114 

11 

1 

342 

1,  408 

2 

3 

151 

3 

621 

14 

188 


29 
534 

182 


24 
467 


43 

21 

5 

141 

30 


245 
11 


53 
43 


26 
114 


23 


i 


25 


6 

20 


33 
1.50 

72 

3 

7M 

2 

75 

633 
4 

1 

75 

238 

110 

J 
203 

4 
10 


3 
19 


$1,440 
3,660 
5,000 

18,  425 
300 

30,  000 
294,  870 
41,  576 
87,  622 
22,  487 

12,  400 


106,  932 

6,524 

936 

229,  009 

1,  272,  412 

945 

1,500 

91,  521 

2,000 

305,  575 

8,  590 

50,  620 

6,800 

442,  560 

22,  348 

589,  564 

85,  338 

5,088 

41,400 


20,  550 
341,  488 


226 

14 

16 

129,  780 

1  ;;;:::;::;::.::::: 

12 

7,000 

1 

40 
1    .. 

2 

25  000 

10 
4    .. 

1 

5  894 

29 

1 

1 7!  025 

39, 131 

190,  000 

1,976 


75,  000 


402,  996 
2,  500 


950,  639 
9,305 


29,31-2 
16,409  1 

9,  616 
96,037  ! 
13,  385 

8,300 

18,  800 

71,  913 

117,  146 

7,000 

18,  800 
23,  909 
42,  665 
17,  000 
1,000 

21,  006 

334,  31,8 
225 


Value  of 
materials. 


$2,  770 
1,150 
3,000 

41,  725 
1,000 

400,  000 
244,  949 
300,  239 
241,  015 
97,350 

27,  300 

200 

87,  326 

21,  675 

720 

414,  504 

1,  054,  355 

5,720 

3,000 

121,  320 

6,600 

587,  623 

13,  808 

19,  495 

40,  000 

831,  466 

40,  390 
959,  349 
154,  990 
■  10,  875 

80,  995 

150 

37,  500 

6, 14H),  623 

886,  706 


450 

2,960 

2,  318 

15,  750 

26,  450 

104,  724 

5,  517,  000 

2,400 

1,850 

10,  000 

852,  051 
4,500 

2,  060,  275 

17,  300 
600 


84,  500 

32,  455 
26,  800 

256,  507 

33,  550 


45,  000 
53,  250 
61,  939 
145,  965 
8,000 

36, 100 

74,  200 

196,  910 

35,  000 

225 

29,290 

997,  539 
900 


104 


Value  of 
products. 


$6, 000 
8,400 
12,  000 
92, 700 
4,000 

461,  000 
760,  590 
406,326 
386, 197 
198,  900 

61,  900 

1,000 

328,  086 

43,  200 
2,400 

829,  604 

3, 148,  978 

9,600 

6,000 

273,  275 

10,  000 

1, 170,  865 

32, 835 

131,650 

60,  000 

1,  541,  266 

83,  026 

1,  797,  639 

304,  850 

23,  800 

159, 175 

900 

87,  000 

7,  953,  914 

1, 193, 494 


630 

2,000 

135 

500 

11,  000  1 

24,  000 

120 

720 

47,  500  ! 

135,  960 

1,500 

17, 692 

8,082 

.54,  500 

85,  200 

162,  988 

5,  932,  000 

11,  672 

3,800 

98,  000 


1,  622, 032 
10,  000 

3,  947, 353 

38, 150 
3,100 


166,  508 

66,  321 
54,550 

459,  042 
66,550 

67,  000 
92,  000 

260, 140 
412, 967 
26, 000 

73, 410 
141,  840 
298,  776 

65,  000 
1,825 

75, 876 

1,  634,  858 
1,800 
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Table  IV.— MANUFACTURES  IN  BACH  STATE  AND  TEREITOEY:  1880. 
A — COLOEADO,  by  totals  of  counthos. 


Conntiea. 


The  State. 


Arapahoe  — 

Bent 

Boulder 

•Chaffee 

Clear  Creek. 


Conejos . . 
Costilla  - . 
'Custer ... 
Douglas  - 
Elbert... 


El  Paso . . . 
Fremont  - . 

Gilpin 

■Grand 

.Gunnison . 

Hinsdale.. 
Huerfano  . 
.Jefferson  .. 


259 
1 

31 
6 

23 


4 
5 

22  ! 

10 

12 

1 


4 
12 


Lake  . 

La  Plata  (a) 


,  301,  850 

1,000 

171,  050 

23,  800 

63,  875 

21,  000 
4,800 

71,  300 

48,  400 

0,200 

152,  700 

85,  000 

61,  950 

2.  000 

26,500  I 

22,  000  i 
26,630 

395,  950 
328,  689 


AVERAGE   .NUJIHEU  OF         | 

HANDS  EMPLOrEU.  Total 

I  amount  paid 

I  in  wages     ! 

Males   I  Females  Children  during  the    I 

above  16 1  above  15       and     |  year, 
years.    I    years.    I  youths.  | 


Value  of 
materials. 


Value  of 
products. 


f2,  314,  427  $8,  S06,  762  '      $14,  260, 159 


2,  550 

1 

116 

21 

72 

17 

18 

135 

51 


161 
145 

48 


204 


130 


74,  438 

5,  715,  215 

650 

950 

58,243 

532,  320 

4,  .S40 

23,450 

30,600 

138,  763 

5,200 

41,  920 

885 

22,  860 

32,  617 

212,  538 

C,  200  , 

35,210 

750  1 

4,150 

I 


30 

57 
366 
439  , 


32,  483 

36,  568 

43,011 

86 

3,  210 

10,  368 

4,  300 
151,118 
227,  814 


134,  908 
140,  300 

94,  262 
575 

23, 115 

27,  473 

42,  285 

436,  480 

481,  361 


I,  367,  749 

3,000 

681,  358 

34,  725 
205,  267 

57,  300 

29,  000 

29-7,  076 

52,  850 

8,400 

215,  640 

a:'2,  252 

173,  325 

800 

35,  300 

52,  450 

62,  540 

744,  600 

.,  015,  648 


Larimer 

Las  Animas  . 

Ouray 

Park 

Pueblo 


Eio  Grande  - 
tRoutt  (a)  . . . 
Saguache  --- 
San  Juan  . . . 
Sxunmit 


87,  250 

234,  000 

9,350 

57,  600 

41,  300 

26,  000 


70 
156 
23 
35 
17 


17,  314 

48,  756 

3,300 

5,  026 

8,488 

1,593 


350,  015 

154,  237 

11,425 

29,  444 

92,  566 

20, 140 


443.  495 

293,  393 

23,  450 

42,  995 

115, 190 

27,  075 


13,  000 

5,500 

21,  000 


'Weld  (a) . 


2,725  I 

600 
3,150 


22, 120 

3,031 

15,  650 


28,  550 
4,280 
22,  450 


a  Kotumed  as  having  no  manufactures. 
B— COLORADO,  by  specified  industries. 


MECHANICAL  AND   MANUFACTUKING   IXDUSTEIES. 

All  industries 

A-wnings  and  tents 

ZBaking  and  yeast  powders  (see  also  Drugs  and  chemicals) 

Blacksmithing  (see  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing 

Brass  castings 

Bread  and  other  bakery  products 

Brick  and  tile  

Brooms  and  brushes 

Carpentering 

Carriages  and  wagons  (sco  also  "Wheelwrighting)  

Charcoal 

Cheese  and  butter  (factory) 

Clothing,  men's     '. 

Clothing,  women's 

Coffee  and  spices,  roasted  and  gi'ound 

Coke      

Confectionery 

Cutlery  and  edge  tools   

•Drugs  and  chemicals  (see  also  Baking  and  yeast  ijowders ;  Patent  medi- 
cines and  compounds). 
Dyeing  and  cleaning  

Fertilizers 

Flavoring  extracts 

Flouring,  and  gristmill  products 

Foundery  and  machine-shop  products  (see  also  Iron  work,  architect. 

ural  and  ornamental) . 
Fruits  and  vegetables,  canned  and  preserved 

Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering)    

Furs,  dressed 

Gloves  and  mittens 

Hairwork 

Iron  and  steel 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and  ma- 
chine.shop  products). 

Jewelry  and  instrument  cases 

Kaolin  and  ground  earths 

Leather,  curried 

Leather,  dressed  skms 

Leather,  tanned 

Lime.. 

Lithographing  (see  also  Printing  and  publishing)  

Liquors,  molt 

Lock,  and  guil-sniithin!; 


$4,  311,  714 


2 

1 
47 
44 

1 

16 
46 
1 
40 
10 


1 

23 

3 


19,  500 

200 

92,  805 

84,  825 

600 


4,652 

266 

156 

13 

62 
1 

1 
156 

'. 

156 
a 

$2,  314,  427J 


$14,  260, 159 


15,  000 
626 
99,  895 
61,796 
2,700 

83,  800 

207,  410 

1,800 

243,  020 

112,  000 

23,930 

1,050 

21,  225 

60,  200 

4,500 

13,  500 
17,250 
750 
5,  900  : 

500  ' 

900 

180 

94,  351 

226,  020 

8,000 

42,  300 
3,  500 
2,000 
4,125 
7,000 

3,600  j 

1,800 

2,000 

8,500 

300 

9,000 

b,  200 

Ciiotlti 
3,700  .i 


95,  000 

500 

79,  725 

123,  923 

3,  000  I 

355,900  I 

194,003  ; 
15,  000 

685,800  I 

209,000  j 

27,  096  1 

5,902 
34,850 
92,1.50 
17,500  j 

30,  100  ! 

20,700  I 

500 

15,500  I 

1,025 

600 

500 

2,  126,  522 

664,  330 

60,  000 

48,  000 

3,000 

1,500 

6,600 

131,  700 

6,000 

2,000 

1,750 

63,  250 

3,000 

38,300 

11,500 

18,  000 

230,095 

2,  200 


135,  000 

1,200 

287,  085 

262,  51S 

7,500 

674,  552 

605,  023 

30,  000 

1,  058,  400 
475,  000 

81,  873 

9,225 

76,  350 

176,  500 

27,  000 

90,  000 

49,  550 

2,000 

38,  500 

3,200 

2,600 
1,  300 

2,  634,  644 
1,  0C7,  622 

100,  000 

168,  850 
8,000 
4,500 
16,  200 

225,  OOO 

15,  000 

6,000 

6,000 

90,  650 

4,175 

55,  800 
27,  600 
40,  000 
418,  902 
10,  500 
105 
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Table  IV.— MAIS'UFACTUEES  IN  EACH  STATE  AND  TEREITOEY:  1880. 
B— COLORADO,  by  specified  industries— Continued. 


ilechanical  and  manufacturing  industries. 


:N"o.  of 

estab- 
lish- 
ments. 


Lofiking-glass  and  picture  frames 

Lumlief,  planed  (see  also  Sash,  doors,  and  blinds;  Wood,  turned  and 
carved). 

Lumber,  sawed 

Marble  and  stone  work - 

Masonry,  brick  and  stone 


Mattresses  and  spring  beds  (see  also  Furniture) 

Mineral  and  soda  waters 

Painting  and  paperbauging 

Paper 

Patent  medicines  and  coaipounds  (see  also  Drugs  and  chemicals)  . 

Pickles,  preserves,  and  sauces 

Plumbing  and  gastittiug 

Printing  and  publishing  (see  also  Lithographing) 

Poofing  and  roofing  materials 

Saddlery  and  harness 


Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  TVood,  turned  and 
carved) . 

Slaughtering  and  meat-packing,  not  including  retail  butchering  estab- 
lishments. 

Soap  and  candles 

Stencils  and  brands 

Stereotyping  and  electrotyping , 


Tinware,  copperware,  and  sheet-iron  ware. 

Tobacco,  cii^ais  and  cigarettes 

Trunks  and  valises 

TTpholstering  (see  also  Ftirniture) 

Yinegar  


"Watch  and  clock  repairing 

Wheelwrighting  (see  also  Blacksmith  in  g ;  Carriages,  and  wagons) 

Whips  

Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors,  and 

blinds). 


Capital. 


$1,000 
168,  500 

481,  200 

22,  500 

800 

1,000 

22, 100 
250 

25,  000 
700 

10,  000 

3,000 

181,  450 

2,  000 

110,  870 

00,000 

166,  000 

53,  000 
6,650 

2,000 


AVERAGE  XUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


14 

160 

V 

500 

3 

000 

13 

750 

25,  550 

10 

850 

a 

000 

500 

178 
870 


20 
3 

14 
2 

5 

4 

157 

4 

94 

135 


Females 

above ] 5 

years. 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$1,  800 
124,  500 

112,  931 

25,  200 
6,000 

2,100 
12, 130 
1,000 
6,000 
2,000 

4,000 

3,000 

135,  570 

1,600 

67,  745 

67,  000 

51, 190 

14,  315 
12,  500 
3,000 

49,  040 

16,  578 
12,  000 

10,  400 
4,300 

11,  130 

17,  784 
2,600 

468 


Value  of 
materials. 


$1,  500 
997,  000 

700,  294 
23,  750 
3,500 

1,000 
20,  3S0 
,  250 
10,  350 

1,000 

8,000 

12,  300 
95,  750 

7,000 
149,  000 

350,  000 

926,  065 

37,  500 
16,  000 
2,000 

114, 150 
33,  500 
23,  000 
10,  000 

13,  300 

18,  800 

10,  600 

3,650 

500 


Value  of 
products. 


$3,  50O- 
1,  276,  OOO' 

1,  051,21)5- 
66,  20O 
12,  800 

6,  500' 
55,575 

2,  600- 
27,  300' 

4,200 

20,  OOO- 
20, 800 

307, 500 
10,  500 

320, 850- 

580,  000' 


64,  320 
51,  000 
8,600 

242, 100. 
77,  025 
60,  000 
25,  OOO.' 
25,  600 

50,  880> 
43,  600 
12,  000 
2,500> 


A— CONNECTICUT, 

BY  TOTALS 

OF   COUNTIES. 

TheState 

4,488 

$120, 480,  275 

75,  619 

28,  851 

8,445 

$43,  501,  518 

$102,  183,  341 

COUSTIES. 

Fairfield 

745 
880 
413 
267 
1,174 

508 
213 
288 

17,  702,  644 

27,  690,  534 

5,  988,  254 

5,  871,  711 

30,  275,  692 

13,  330,  800 
5,  593,  765 

14,  026,  975 

13,  198 

14,  286 
4,126 
3,490 

24,  703 

7,621 
3,406 
4,  7S9 

4,547 

4,978 

829 

787 

9,511 

2,865 
2,018 
3,296 

645 

L687 

542 

400 

1,508 

1,  287 

733 

1,643 

7,  627,  224 

8,  456,  684 
2,190,516 

1,  750,  072 
15,  074,  297 

3,  969,  101 
1,826,200 

2,  607,  418 

14,  533, 142 

18,  501,  403 

5,  303,  539 

3,  5S9,  772 

33,  416,  360 

10,  627, 184 
8,  201,  538 
7,  951,  403 

Hartford 

Litchfield 

Middlesex 

9,  433,  075 

Xeiv  Haven 

Xew  London 

Tolland 

18, 782, 130 

14,  022,  2901 

B— CONNECTICUT,  by  specified  industries. 


MECHAXICAL  AND  MAXUFACTUEIXG   IXPUSTKIES. 

All  industries  

Agricultural  implements 

Ammunition 

Artificial  lirabs  (see  also  Surgical  appliances) 

Awnings  and  tents _ 

Bags,  paper * 

Balling  and  yeast  powders  (see  also  Drugs  and  chemicals) . 

Baskets,  rattan  and  willow  ware 

Bells 

Belting  and  hose,  leather 

Belting  and  hose,  rubhor 

Billiard  tables  and  materials 

Blacking 

Elacksmithing  (see  also  Wheelwrighting)  

Bone-,  ivory-,  and  lamp-black '. 

Bookbinding  and  blank-book  making 

Boot  and  shoe  findings 

Boot  and  shoe  uppers 

Boot*  and  shoes 

Boots  and  shoes,  rubber 

Boxes,  cigar 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  and  copper,  rolled 

Brass  castings 

Brass  ware 

Bread  and  other  bakery  products 

Brick  and  tile  (see  also  Brain  and  sewer  pipe) 

Bridges 

Br-joms  and  brushes 

Buttons 

106 


4,488 


21 
3 
1 
4 
3 

1 
9 
6 
6 
1 

1 

1 

381 

1 

15 

1 
1 

128 
3 

7 

34 
15 
15 
17 
10 


$120,  480,  275 


832,  500 

724,  000 

250 

4,200 

92,  500 

5,000 

32,  1.50 

115,  870 

548,  500 

200,  000 

100,  000 
2,000 

284,  375 
6,000 

115,  500 

1,000 

1,000 

689,  390 

1,  000,  000 

10,  700 

224,  600 

63,  400 

6,712,000 

337,  600 

479,  782 

327,  275 

328,  360 
51,  500 
47, 940 

512,  500 


75,  619 


552 
418 


3 
26 

137 
178 
240 

200 
2 

528 
4 

119 

1 
1 

1,130 

1,060 

16 

206 

72 

3,  302 

484 

501 

526 
511 
46 
59 

471 


28,  851 


2 
453 


390 
965 


734 
4 
073 
172 
301 

69 
9 


12 
651 


251 

12 

129 

34 
21 


6 
115 


$43,  501,  518 


218,  514 
303,  519 


3,260 
33,  594 

375 

7,868 

55,  615 

84,200 

110,  000 

62,  266 

450 

223,  674 

2,400 

69,  440 

50 

520 

574,  250  I 

671,574 

5,475 

265,  737 

28,242 

2, 137,  674 

289,  445 

348,  682 

298,  741 

132,  470 

13,  900 

26,  980 

376,  332 


$102, 183,  341 


317,  644 

1, 108,  852 

100 

9,  700 

141,  500 

400 

6,  810 

91,765 

778,  000 

063,  000 

100,  000 
1,500 

219,  063 
3,200 
87,  762 

500 
850 

1,  394,  828 

2,  627,  501 

14,  250 

389,  788 
126, 150 
7,  041,  091 
572,  722 
684,  475 

1,  031,  093 

91,  022 

32,  000 

71,530 

498,  451 


$185,  097, 2ir 


719,627 

1,706,852' 

850  ■ 

17, 000 

208, 800 

1,  009' 

23, 975 

251, 024 

944,  000 

850,  000 

400, 000 
3,000 

730, 114 
0,  .TOO 

209,322. 

1,200 

2,600 

2,  372, 293 

4, 175, 997 

33,  020 

840, 045 

174,216 

10,985,471 

1,077,700' 

1, 134,  884 

1,  ,585, 987 
299, 194 
70, 700 
143, 065 

1, 110,653. 
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Table  IV.— MAJSTUFACTURES  IN  EACH  STATE  AND  TEERITORY:  ISSO. 
B— CONNECTICUT,  by  specified  industries— Coutiimed. 


Mechanical  and  manufacturins  indnstries. 


Ifo.  of 

estab- 

lish- 

menis. 


Carpentering 

Carpets,  other  than  rag  (see  also  Woolen  floods) 

Carpets,  rag 

Carriage  and  wagon  materials 

Carriages  and  sleds,  children's 

Carriages  and  wagons  (see  also  Whcclwrighting) 

Charcoal  

Cheese  and  butter  (factory) 

(I^leansing  and  polishing  preparations 

Clock  cases  and  materials  (see  also  "Watch  and  clock  materials)  . 

Clocks 

Clothing,  men's 

(lilothing,  women's 

Cloth  finishing 

Cotfee  and  spices,  roasted  and  groiuul 

Coihns,  hnrial  cases,  and  undertakers'  goods 

Combs 

Confectionery 

Cooperage 

Cordage  and  twine 


Cork  cutting 

Corsets 

Cotton  goods  (see  also  Hosiery  and  knit  goods;  Mixed  textiles)  - 

Cutlery  and  edge  tools  (see  also  Hardware ;  Tools) 

Dentistry,  mechanical 


Dram  and  sewer  pipe  (see  also  Brick  and  tile) 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders ;  Patent  med- 
icines and  compounds). 

Dyeing  and  cleaning 

Dyeing  and  finishing  textiles 

Dyestuffs  and  extracts 


Electrical  apparatus  and  supplies  . 

Electroplating 

Emery  wheels 

Engraving  and  die-sinking 

Engraving,  ste^l 


Engraving,  wood 

Envelopes 

Explosives  and  fireworks 

Fancy  articles 

Felt  goods  (see  also  "Woolen  goods) 

Fertilizers 

Files  (see  also  Saws) 

Fire-arras 

Flavoring  extracts 

Flouring-  and  grist-mill  products 

Food  preparations  (see  page  39) 

Foundery  and  machine-shop  products  (see  also  Iron  woi-k,  architect- 
ural and  ornamental;  Steam  fittings  and  heating  apparatus). 

Fruits  and  vegetables,  canned  and  preserved - 

Furniture  (see  51so  Mattresses  and  sprin  g  beds ;  Upholsteiing) 

Furs,  dressed 


Gas  and  lamp  fixtures 

Glass  

Glass,  cut,  stained,  .and  ornamented  . 

Gold  and  silver  leaf  and  foil 

Grease  and  tallow 


Gunpowder 

Hairwork 

Handles,  wooden 

Hand-stamps 

Hardware  (see  also  Cutlery  and  edge  tools  ;  Tools) 

Hardware,  satldlery 

Hat  and  cap  matei'ials 

Hats  and  caps,  not  including  wool  hats 

Hones  and  whetstones 

Hooks  and  eyes 

Hosierir  and  knit  goods  (see  also  Cotton  goods;  "Woolen  goods) - 

Houseturnishing  goods 

Ink 

Iron  and  steel 

Iron  bolts,  nuts,  washers,  and  rivets 


ght  . 


Iron  forgings 

Iron  nails  and  spikes,  cut  and  wrouj 

Iron  railings,  wrought 

Iron  work,  architectural  and  ornamectal  (see  also  Foundery  and  ma- 
chine-shop products). 
Ivory  and  bone  work 


Jewelry 

Jewelry  and  instntment  cases  . 

Kaolin  and  ground  earths 

Kindling  wood 

Lamps  and  reflectors 

Leather,  curried 

Leather,  dressed  skins 

Leather,  tanned 

Lime 

Liquors,  distilled 


124 

15 

16 

1 

2 

15 
121 

10 
1 
9 

17 
1 
28 
13 
4 

1 

22 
97 
54 
17 

3 
9 

12 
2 
4 


1 
4 

1 

3 

2 
3 
7 
2 

17 

10 

12 

2 

234 


Capital. 


AVERAGE  KUJinEI!   OF 
HANDS  E3IPL0TED. 


Males 

above  16 

vcars. 


$555,  444 

3,  085,  000 

3,  950 

667,  099 

16,  600 

1,  367,  900 

2,805 

36, 775 

1,500 

6,000 

1,  816,  400 

763,  082 

2,500 

7,500 

145,  000 

243,  017 
10,  000 
75,  150 
24,  100 
18,  000 

10,  000 

906,  900 

21,104,200 

1,  610,  000 

21,  400 

47,  063 
227, 400 

29, 100 
230,  COO 
307,  000 

230,  000 

183,  200 

10,  000 

7,300 

2,500 

45,  700 

325,  000 

62,  000 

27,  600 
405,  754 

365,  000 
23, 160 

3,  485,  834 

8,500 
1,  092,  824 

28,  000 

4,  878,  826 

55,  000 
506,  675 
33,  000 

620,  000 
130,  000 
5,000 
38,  000 
21,  800 

635,  000 

2,  500 

14,  700 

1,000 

7,  852,  622 

129,  000 
262,  500 
842,  400 
1,000 
170,  000 

1,  966,  431 

40,  000 
500 

2,  682,  000 
1,  225,  350 

445,  000 

60,  000 
4,000 

10,  000 

305,  800 

65,  000 
1,700 

80,  000 
2,000 

49,000 

29,  300  ! 
75.  000 
50,600 
62,000 

61,  000 


1,929 

695 

6 

439 

14 


1, 


Females 

above 15 

years. 


621 
32 
20 
4 
44 

1,994 

803 

25 


150 

10 

81 

50 

13 

2 

394 

6,363 

2,362 

16 

22 
115 

30 
242 
232 

28 
167 

4 
17 

1 


26 
135 

179 

41 

2,202 

7 

361 

11 
4,620 

25 

486 

12 

745 

130 

5 

19 

20 

102 

1 

18 

3 

7,073 

152 

325 

2,299 

1 

99 

G59 

22 

1 

663 

806 

266 
30 
4 
14 


1 

703 
4 
29 


Children 

and 
youths. 


Tot.il 
amount  paid 

in  wages 
during  the 

year. 


2' 

301 
735 

15  1 

5 : 

12 

42 

8 

32 

281 
67 

3 

2 

3 

is 

4 

3 

3,844 

5,619 

171 

4 

iso 

2,  956 

126 

1 

1 

20 
34 

26 

16 

10 

1 

10 
165 
35 
10 
39 

1 

3 

8 

18 

3 

6 

102 
5 

85 

4? 

55 
14 
63 

150 

2 
5 
7 

114 

15 
12 

20 
28 
10 

r 1 

4 

1 

648 

103 

71 
852 

523 

15 
20 
34 

33 

1,187 
3 

18 
365 

22 
82 

15 

73 

14 

32 

6 

1 

8 

1 
1 

1 

i 

2 



3 

! 

i... 

:::::::::1 

.tS3S 

353 

505 

6."4 

^, 

499 

•M 

714 

(i 

624 

853 

602 

fi 

940 

11 

360 

400 

15 

000 

1,  206,  073 

548,  624 

6,960 

2,100 

29,  800 

82,  199 
8,000 
4,5,  737 
18,773 
4,  2,50 


1, 

200 

827, 

400 

3,  7;50, 

017 

1,  232, 

013 

8,248 

8, 

500 

53 

340 

17 

328 

120 

270 

144 

900 

18 

600 

100 

400 

1 

200 

7 

200 

807 

23 

219 

88 

000 

34 

938 

17 

309 

53 

,535 

78,  222 
20,  805 

1,  309,  367 

1,750 
117,  722 

10,  000 

2,  313,  379 


407, 

5C0 

65 

(100 

1 

800 

10 

.600 

8 

516 

55 

119 

1 

8.50 

6 

300 

1 

000 

3,  569,  494 

116 

000 

140,  809 

1,423 

981 

300 

61 

583 

604 

293 

13 

886 

234 

331 

184 

427 

013 

141 

489 

30 

000 

9 

590 

219 

385 

13 

386 

2,100 

109,  373 

21,  .554 
2,  000 

26,  100 

1,  925 

35,  300 

6,863 
33.  260 
10.  062 

22,  030 
2,075 


V.aluo  of 
materials. 


"Val-ie  of 
products. 


$1,832,418  1 

1,446,199  ! 

2,  061  I 
346,288 
7,822 

1,191,016  ! 

7,  885 

87,  820  1 

300  ! 

19,000  I 


1,  386,  361 

1,161,112 

42,  240 

7,518 

302,  000 

102,  627 
6,600 

174.  345 
29,  951 
23,488 

10,  000 
1,  949,  159 

8,  7.57,  022 

907,  147 

14,  525 

13,  000 
219,  440 

11,100 
364.  490 

1,  294, 140 

40,  000 
116,900 

3,  .500 

4,  350 
534 

4,611 

685,  000 

138,  100 

34,  550 

31.3,  325 

306,  225 

11,  695 
753,  386 

4,500 

2,  540,  908 

67,  000 
2,  812,  002 


62, 

[ 
700 

310, 

604 

37, 

474 

4.50, 

000  ! 

70 

000 

1, 

.500 

83. 

638 

123 

720 

300 

815 

0 

300 

6 

700 

1 

000 

4,410 

709 

267 

.500 

501 

103 

1,949 

520 

300 

129 

900 

1,013 

949 

30 

000 

635 

1,341 

225 

936,050  1 

282 

225 

80 

000 

1.' 

110 

,S 

000 

322 

460 

27 

530 

0 

1,50 

132 

000 

3 

500 

46,800 

70 

V'\ 

$3,  I'll,  452 

2,  5(10,  553 

7,  COO 

824,611 

2(1,  2-16 

2,  605,  59] 

23,  00,5- 

134,440 

930 

50,  600 

3,016,717 

2,  210,  1 ,59 

64,  960 

12,810 

383,  500 

390,  339 
17,000- 

308,  203 
60,  850 
32.  680 

14.  000 

3,  322,  359 
17,050,126 

2,704  708' 
49,  075 

26,  600-- 
344,164 

4.5,  62S 
404,  800. 

1,  560,  900 

100,  000- 

320,  100. 

10,  000 

18,  300- 

1,967 

37,  714 
821,  000. 
222,  600 

74,  300 
429,  496, 

446,  450 
49,  675 

2,  470,  398 

12.  000 
2,  964,  134. 

135,  000 
6,  339,  599 

72,  400 

686, 108' 

66,  7,^2 

1,000,000 

160,  000. 

3,800 

106,445. 

156,  500 

381,  62.5 

6.  000 

25,  300- 

3,000 

10,  374,  293 

,570,  000 
753,  551 

4,  407,  993, 

1,50U 
251,800 

2,432,271 

6.5,  000 

1,200 

1,  998,  69» 

1,  662,  131 


385,  200 
107,005 
49,  500  I 
10,  135  i 


512,  020 

120,  (100. 

5,  335 

12,  000. 

498, 141 

67,  680- 
5,  200 

191,. 50* 
6,750 

102,  800 

86,  950 
460,  000. 
146,  7,5I> 
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100 


STATISTICS  OF  MANUFACTURES. 

Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TBEEITORY:  1880. 


B— DAKOTA  TERRITORY,  by  specified  industries. 


Mechanical  and  manufacturing  industries. 


All  industries . 


Blacksmithing  (see  also  Wheelwrigtiting) 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

Brick  and  tile 

Brooms  and  brashes 


Carpentering 

Carriages  and  wagons  (see  also  "Wheelwrighting)  . 

Cheese  and  batter  (factory)   

Clothing,  men's 

Confectionery 


Flouring-  and  grist-mill  products  . .  -   . 
Poundery  and  machine-shop  products. 

ITuT-niture  (see  also  Upholstering) 

-Jewelry  

Liquors,  malt 


No.  of 

estab- 

Ush- 

ments. 


Lumber,  planed  (see  also  Sash,  doors,  and  blinds)  . 

Lumber,  sawed 

Mineral  and  soda  waters 

Photograpking 

Saddlery  and  harness , 


Sash,  doors,  and  blinds  (see  also  Lumber,  planed) 

Tinware,  copperware,  and  sheet-iron  ware , 

Tobacco,  cigars  and  cigarettes 

"Upholstering  (see  also  Furniture) 

Watch  and  clock  repairing 


Wheelwi-ighting  (see  also  Blacksmithing ;  Carriages  and  wagons) 


Capital. 


$771,  428 


26,  305 

31,  760 

1,  500 

25,  600 

780 

8,750 

11,  500 

10,  200 

14,  300 

600 

301,  665 

23,  838 

3,300 

17,  000 

64,  400 

10,  000 

113,  750 

1,600 

500 

31,  350 

9,000 

39,  160 

3,000 

1,000 

10,  000 

10,  700 


AVEEAGE  NUMBER   OF 
HANDS  EMPLOYED.   - 


Males 

above  16 

years. 


Females  Children 
and 
youths. 


above  15 
years 


854 


53 
48 

3 
108 

6 

40 
15 

3 
26 

1 


22 
2 
15 
20 

10 
286 


11 
35 
13 
1 
4 


Total 

amount  paid 

in  wages 

during  the 

year. 


$339,  375 


23,  745 

27,  600 

2,500 

33,  623 

840 

18,  500 
8,  200 

210 

15,  009 

100 

37,  372 

15,  103 

250 

17,300 

8,  6u4 

9,000 

54,  974 

60 

900 

17,  476 

8,400 

19,  500 
0,000 

600 
4,500 

9,010 


Value  of 

Value  of 

materials. 

products. 

$1,  523,  761 

$2, 373, 070 

30, 830 

89, 988 

36,  265 

84,490 

6,000 

10,000 

16,366 

66,085 

1,406 

3,610 

79,  800 

121,  200 

9,500 

25, 300 

1,002 

2,260 

21,  337 

63,600 

1,500 

2,000 

842,  298 

1, 040, 958 

11,  000 

32, 800 

800 

3,700 

13,  200 

40.  SOO 

31,649 

57,100 

7,000 

20, 000 

281,  875 

435,792 

600 

2,000 

300 

2,700 

54,  300 

97, 100 

10, 100 

28,000 

46,  800 

98,400 

10,  000 

18, 000 

400 

1,600 

600 

6,000 

8,933 


10, 127 


A — DELAWARE,  by  totals  oe  counties. 


The  State                   -                                     

746 

$16,  655,  822 

10,  250 

1,426 

962 

$4,  267,  349 

$12,  838,  461 

$20,5U,438 

COUNTIES. 

204 
399 
143 

982,  839 

14, 144,  683 

528,  300 

^     1, 037 

8,543 

670 

503 
770 
153 

171 
734 

57 

257,  352 

3,  882,  501 

147,  496 

1,171,943 

11,  097,  635 

558,  883 

1,731,032 

17,805,608 

977,798 

B — DELAWARE,  by  specified  industries. 


MECHANICAL  AND   MANUFACTURING   INDUSTRIES, 

All  iodnstries. 

Agricultural  implements 

£aj;8,  paper 

Baskets,  rattan  and  willow  ware 

Belting  and  liose.  leather 

Black  smithing  (see  also  "Wheelwrighting) 

Bookbinding  and  blank-book  making 

Boots  and  sboes,  including  custom  work  and  repairing 

Boot  and  shoe  cut  stock 

Boot  and  shoe  uppers 

Breaxi  and  other  bakery  products 

Brick  and  tile 

Brooms  and  brashes 

Carpentering 

Cariiage  and  wagon  materials 

Carriages  and  wagons  (see  also  Wheelwrighting) ^ 

Cars,  railroad,  Btreet,  and  repairs ■. 

■Cheese  and  butter  (factory) 

ClothiDg,  men's  

Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods 

Confectionery 

Cooperage 

Coppersmithing  (&ee  Tinware,  copperware,  and  sheet-iron  ware) 

Cotton  goods  (see  alao  Mixed  textiles) 

Dentisti'  materials 

Dypstuffs  and  extracts 

^Fertilizers 

li'louring-  and  grist-mill  products 

roundery  and  machine-shop  products 

Fruits  and  vegetables,  canned  and  preserved 

Furniture  (see  also  Upholstering) , 

Grease  and  tallow 

Gunpowder _ 

Iron  and  steel 

Iron  bults  nuts,  washers,  and  rivets 

110 


115,  655,  822 


67, 4G0 
500 
GO,  725 
30, 000 
91,  590 

4,000 

29,  950 

1,000 

6,000 

128,  000 

102,  400 

1,800 

54,  200 

130,  500 

452,  270 

589, 100 

18,  200 
77, 150 

3,000 
22,  600 

49,  000 

19,  000 
8,000 

929, 570 

20,  000 

17,  000 

753,  000 


10,  250 


761, 

015 

788 

100  1 

396, 

379 

43, 

500 

15, 

000 

1,  000, 

00(1 

1,431, 

469 

10,000  1 

66 

4 

106 

10 
157 

4 

41 

3 


230 
5 
179 
114 
397 

760 
4 
56 


7 
303 


19 

270 
219 
752 
428 

25 

4 

248 

818 

20 


1,426 


29 


43 


962 


100 
1 
1 
1 


223 


1 
49 

188 


$4,  267,  349 


91,558 

72,  231 

266,  618 

99,  021 

ID,  000 

3,000 

115,  778 

344,476 

6,550 


20,  524 

600 

26,  960 

3,500 

53,  125 

2,050 
13,870 
1,  500 
2,000 
27,220  \ 

55,  216 

1,450 

61,352 

50,  2,".0 

137,  256 


$12 

828,  461 

$20 

514,438 

19,  621 

57,776 

800 

1,800 

42,  700 

110,725 

38,  000 

44, 576 

49,  600 

148,663 

319,  915 

610 

27,  519 

500 

6,850 

5,600 

2,500 

2,000 

232,727 

5,000 
4.  000 

3,800 
15,  210 

1,600 

10,  000 

108,  280 

33,  683 

2,675 

ISO,  280 

65,  500 


775,  900 
4,620 

51,  900 
5,000 

13,  050 

18,  000 

6,500 

9,000 

632,  206 

10,  000 

7,100 

442,  310 

1, 166. 103 

330,  732 

453,  503 

13,  800 
98,  000 
127,  586 
1,  214,  050 
26,  044 


45,714 

3,500 

18, 000 

175, 5C5 

125, 610 
4,500 
313, 255 
101,000 
600, 567 

1, 185,  688 
7,710 

97,  900 
7,000 

29, 500 

35, 000 
13, 000 
14, 800 
1,057,257 
18, 000 

15, 400 
057, 250 

1,  341,  026 
704, 225 
634, 940 

39, 600 
124, 000 
243, 365 

2,  347,  Hi 

37,100 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEEEITOEY :  1880. 
B — DELAWARE,  by  specified  industries — Continued. 


1 


Meckanical  and  manufacturing  industries. 


Iron  forginga 

Iron  pipe,  wrouglit  . 
Jute  and  juto  goods- 
Kindling  wood 

Leatlier,  cuiTied 


Xo.  of 
estab- 
lish- 
ments. 


leatbor,  dressed  skins 

Leatlier,  tanned 

Liquors,  distilled ^. 

Liquors,  malt 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  "Wood,  turned  and  carved)  - 

Lumber,  sawed 

Marble  and  stone  work 

"Masonry,  brick  and  stone 

Matches 


Mats  and  matting 

Mineral  and  soda  waters 

Mixed  textiles  (see  also  Cotton  goods ;  Woolen  goods)  - 

Musical  instruments,  organs  and  materials 

Painting  and  paperbanging 


Paints 

Paper  

Printing  and  publishing 

Pumps,  not  including  steam  pumps. 
Hooflug  and  roofing  materials 


Eubber  and  elastic  goods  - 

Saddlery  and  harness 

Saws  . .'. 

Shipbuilding 

Shirts 


Slaughtering  and  meat-packing,  not  including  retail  butchering  estab- 
lishments. 

Soap  and  candles 

Sporting  goods - 

Springs,  steel,  car  and  carriage 

Stone-  and  earthen-ware 


Sugar  .^nd  molasses,  beet 

Tinware,  copperware,  and  sheet-iron  ware  (see  also  Coppersmithing) - 

Tobacco,  cigars  and  cigarettes 

Tools  . 


Upholstering  (see  also  Furniture) . 


Upholstering  materials 

Watch  and  clock  repairing 

Wheelwrighting  (see  also  Blacksmithins: ;  Carriages  and  wagons)  - 

Wood,  turned  and  carved  (see  also  Lumber,  planed) 

Wooden  ware 

Woolen  goods  (see  also  Mixed  textiles  ;  Worsted  goods) 


Capital. 


AVERAGE  NUMBEE  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


$51,  000 
926,  000 

25,000 
6,800 

14,  800 

926,  600 

2,800 

8(10 

95,  000 

1,900 

51,  goo 

259,  250 

28,  500 

21,  370 

250,  000 

5,000 
5,000 
20,  000 
2,500 
3,825 

60,  000 

2,  508,  000 

18,  000 

5,000 

10,  500 

150,  000 
30,  500 
60,  000 

935,  2110 
2,000 

100,  000 

14,  800 
10,  000 

15,  000 
12,  000 

100,  000 
134,  600 

32,300  ! 
160,  000 
300 

5,000 

400 

70,  300 

800 

300 

352,  559 


53 

618 

8 

15 

12 

848 

4 

1 

15 


54 

378 

24 


27 

2 

17 

10 
179 
12 
4 
16 

15 
34 

5 
1,576 

2 

28 

12 
10 


50 

71 

50 

100 


127 
5 
1 

171 


Females  Children 
above  15       and 
years,      youths. 


20 


2 

ii  1    4 

1 

59  !  31 

I 


Total 

amount  paid 

in  wages 

during  the 

year.         ; 


I 


$16,  590 

245,  278 

9,  3.58 

3,  975 

3,  98i 

I 

388,  064 

650 

75 

7,370 

1,  850 

12,  600 
40,  C94 
8,700 
22,  975 
44,  000 

2,  000 
2,  500 

12,  476 

200 

4,362 

5,200 
112,  666  ' 
5,580 
2,000 
8,344 

5,000  ' 

14,570  , 

6,000 

900,322 

1,800 

11,200 

5,  180 

6,  000 
11,600 

1,100 

3,140 

34,  658 

24,  420 

52,000 

150 

1,050 


44,  340 

1,500 

375 


Value  of 
materials. 


$57, 043 

1,  491,  470 

31,  306 


4 

160  1 

57 

125 

350,860 

4 

700 

415 

38,  959  1 

2 

400 

63 

630 

243 

375 

10,700 

104 

290 

446 

727 

17 

000 

1 

000 

20 

915 

200 
8,  275 

20,  000 

582,154 

6,500 

3,000 

11,  500 

40,  000 

34,400 

10,  OOO 

964,  275 

6,000 

179,  368 

13,  400 

15,  000 

45,  500 

2,350 

6,404 
93,463 

34,  840 
63,  000 

300 

2,800 
1110 

35,  7,-.0 
750 
500 

448,285 


Value  of 
products. 


$83,  782 

2,  000,  000 

40,422 

12,  5U0 

07,  300 

1,  886,  597 

7,000 

700 

06,  998 

6,500 

90,  600 
411,060 

23,  900 
172,  590 
550,  000 

26,  000 
6,000 

50,  220 
1,000 

16,  643 

30,  000 

737,  905 

14,500 

8.  000 

28,  500 

06.  662 

08,  700 
23,  OUij 

2,162,30". 
12,  000 

198,  000 

22,  070 

23,  00>J 
03,  500 

8,  300 

8,  3,^1 

ISO,  13J 

7.^,  453 

130,  000 

1,  500 

5,000 

600 

114,  350 

4,  000 

1,500 

665,  253 


A— DISTRICT  OF  COLUMBIA. 


The  District  - 


$5,  552,  526  5, 496 


1,  3S9 


,924,612'!      $5,  363,400  :      $11,  .S.S2,  316 


B— DISTRICT  OF  COLUMBIA,  by  specified  industries. 


MECHANICAL  AND   MANUPACTUEING  INDUSTRIES. 

All  industries 

Artificial  limbs 

Awnings  and  tents 

Bags,  paper 

Baskets,  rattan  and  willow  ware 

Blaoksmithing  (see  also  Wheelwrighting) 

Bluing 

Bookbinding  and  blank-book  making 

Boots  and  shoes,  including  custom  work  and  repairing  . . . 

Boxes,  cigar 

Boxes,  fancy  and  paper 

Brass  castiugs 

Bread  and  other  bakery  products 

Brick  and  tilo  (see  also  Terra-cotta  ware) 

Brooms  and  brushes 

Cheese  and  butter  (factory) 

Carpentering 

Carpets,  rag 

Carriages  and  wagons  (see  also  Wheelwrighting)  

Cars,  railroad,  street,  and  repairs 

"Clothing,  men's 


971 


16 
1 
1 

58 
1 

25 
1 

35 


,  552,  526 


1,600 

2,050 

800 

100 

31, 165 

530 

4,200 

49,  220 

1,100 

100 

132,  038 

120,  340 

330,  600 

500 

10,  COO 

48,145 

75 

173,  792 

30,  000 
104,  550 


1 
4 
1 
1 
113 


61 

164 

576 

3 


245 

157  i""""68 


120 


930 

3,581 

234 

218 

45,  408 

220 
4,332 
31,111 
1,  4.30 


22,  037 

7.1,  143 

123,  101 

1,000 

3,  300 

135,  626 


69,  496 

17,  4.30 
98,  778 


$5,  365,  400 

$11,882,010 

600 

1.723 

4,643 

13,  924 

1,310 

3,  000 

150 

730 

39,  474 

140,  219 

300 

.950 

2,280  : 

10,731 

42,225 

127,  107 

2,476 

9,  164 

ISO 

520 

67,  132 

90.  769 

400,603 

600.  236 

02,  575 

314,  ;:','s 

3,000 

6,  000. 

36,  500 

44,  92u 

247,  006 

43C.  702 

200 

600 

53,  277  ■ 

193,  203 

10,000 

2''.  oy; 

178,  302 

370,  003 

111 
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Table  IV.— MANUFACTURES  IN  EACH  STATE  AND  TEREITORY:  1880. 
B— DISTRICT  OF  COLUMBIA,  BY  specified  industries— Continued. 


Mechanical  and  mannfactaring  industries. 


Clotliing,  women's 

Coffee  and  spices,  roasted  and  ground 

CofBns,  burial  cases,  and  undertakers'  goods  . 

Confectionery 

Cooperage  . .". 


Cordaee  and  twine 

Dentistry,  mechanical 

Drugs  and  ciiemicals  (see  al 

Dyeing  and  cleaning 

Electroplating 


t  Patent  medicines  and  compounds). 


Engraving  and  die-siuting. 

Engraving,  steel 

Engraving,  wood 

Eeitilizers 

Files 


Flouring-  and  grist-mill  products 

Foundcry  and  machine-shop  products  (see  also  Iron  work,  architect- 
ural and  ornamental). 

Fruits  and  vegetables,  canned  and  preserved 

Furniture  (see  also  Mattresses  and  .■spring  beds ;  Upholsterinff) 
Furniture,  chairs _ 


Glass  

Glass,  cut,  stained,  and  ornamented  . 

Gloves  and  mittens 

Grease  and  taUow 

Hairwork 


Ink 

Instruments,  professional  and  scientiflc 

Iron  and  steel "" 

Iron  railing,  wrought .'.'..'.'... 

Iron  work,  architectural  and  ornamental'  (see  also  Fonti'deryand  liia'- 
chine-shop  products). 

Jewelry 

Kindling  wood '..'.'..'. 

Leather,  curried 

Leather,  dressed  skins '.'.'.'.'.'.'.[ 

Leather,  tanned 


Lime 

Liquors,  malt '..'.'.'. 

Lithographing  (see  .also  Printing  and  publishing) . 

Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 


Lumber,  planed  (see  also  Wood,  turned  and  carved) . 
Lumber,  sawed  . 


Mantels,  slate,  marble,  and  marbleized  . 

Marble  .and  stone  work 

Masonry,  brick  and  stone 


Mattresses  and  spring  beds  (see  also  Furniture) . . 

Mineral  and  soda  waters 

Models  and  patterns .'."". 

Musical  instruments  and  materhals  (not  specified) 
Oil,  neat's-foot 


Paints ; 

Painting  and  paperhanging '. 

Paper     '//\ 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemiials) ' 
Paving  materials 


Perfumery  and  cosmetics  - 

Photographing 

Plumbing  and  gasfittiog  . 


Printing  and  publishing  (see  also  Lithographing) . 
Saddlery  and  harness 


Shirts. 


Soap  and  candles '.'.'..'... 

Spectacles  and  eyeglasses '.'.'.... 

Stationery  goods \ 

Stereotyping  and  eloctrotyping  (see  also  Type  foundingV ! 

Stone-  and  earthen- ware    

Taxidermy '..[][['.['.'.'.'.'.[[.. 

Terra-cotta  ware  (see  also  Brick  and  tile) ."!.'.'!!"."!! 

Tinware,  copperware,   and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 


Type  founding  (see  also  Stereotyping  and  electrotyping)  . 
Umbrellas  and  canes . 


Upholstering  (see  also  Furniture) 

Vinegar 

"Wheelwrighting  (see  also  Blaeksmithing 

"VVatch  and  clock  repairing 

Wirework  . 


Carriages  and  wagons) . 


"Wood,  turned  and  carved  (see  also  Lumber,  planed) .' 

Ha  " 


Xo.  of 
estab- 
lish- 
ments. 


11 
6 
1 
1 
I 

5 

10 

5 

6 

10 

10 
1 

2 
25 
31 

3 
3 

7 
1 
2 

2 
37 
1 
5 
5 

1 
16 
31 
28 
26 

2 
5 
2 
2 
1 

1 
I 

2 
42 
43 

1 

5 
10 

1 
10 

32 
1 
I 


Capital. 


$4,000 
17,600 
61,425 
85,  575 
6,  700 

500 
4,975 
54,  000 
11,  000 

550 

3,900 

I,  217,  000 

100 

95,  000 

700 

230,  400 
236,  000 

4,000 
46,  125 

500 

25,  000 
500 

1,500 
25,  000 

6,600 

300 

36, 100 

89,600 

3,275 

12,  OOO 


19,  600 

18,  465 
500 

4,000 
9,500 

19, 100 
208,  300 

33,  200 
11,  700 

15,  000 

96,  200 
25,  000 
28,  000 
113,  745 
10,  500 

8,250 

19,  200 

7,200 
2,000 
2,250 

11,000 

16,  600 
35,  000 

5,600 
56,  000 

1,200 

34,  750 
47,  750 

971,  800 
30,  400 

4,310 
60,966 
1,000 
2,300 
1,500 

200 

5,000 

146,  550 

66,  965 

25,  950 

5,000 
1,  150 
18,  560 
0,  000 
6,565 

17,  460 
300 
100 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males   j  Females 

! above  16  above  15 

years.       years. 


25 
7 
I 

5 

452 

1 

87 

1 

40 
198 

7 

72 

1 


25 

78 

137 

190 


25 
101 

20 

9 

259 


129 

1,026 

45 

3 

22 
2 
3 

7 


24 


456 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$14,  000 

6,356 

19,  631 

40, 131 

11,  300 

,1,404 
2,632 

TO,  190 

4,072 

578 

1,965 

696,  698 

1,600 

29,  600 

6:^4 

21,  508 
75, 102 

1,120 

39,  385 

350 


19 


28 


750  I 
650 
3,422 
3,276 

78 

13,  724 

7,528 

3,912 

20,  000 


12,444 

11,  114 

25 

3,500 

400 

11,  959 
30, 186 
23,  104 
5,595 
16,  308 

40,  920 
6,000 
28,  900 
60,  490 
68,  750 

2,000 

13,  432 
6,838 
1,036 
1,560 

6,080 

50,  044 

7,497 

7,098 

99,  500 

1,820 

16,291 

66, 194 

,  478,  880 

19,  471 

9,740 
7,735 
570 
2,485 
2,458 

150 
■  6, 100 

14,  000 
44,  857 
31,  628 

1,600 

785 

12,  341 

2,500 

2,252 

24,  361 
360 


Value  of 
materials. 


Value  of 
products. 


__ 


$12,  OOO 
84.  680 
41.440 

122,  203 
10,  770 

2,000 

5,  600 

31,  836 

1,800 

330 

3,  900 
135,  811 

300 
156,  2,30 

850 

1,071,609 
155,  098 

2,132 

39,  005 

600 


30O 

1,000 

47,  918 

6,500 

400 
7,750 


2,264 

4,685 

17,  500 

11,  310 
21,  969 
645 
17,  000 
3,365 

17,424 

162,  739 

16,  860 

3,745 

28,706 

124,  925 
34,  OOO 
56,  080 
91,  806 
90,  050 

12,  640 

10, 100 

2,605 

200 

19,  025 

10,  600 

49,  387 

44,  520 

7,200 

171,  250 

3,750 

10,  515 

102,  799 

827,  519 

33, 157 

15,  850 
41,  678 

900 
2,856 

800 

150 

2,000 

8,000 

96,  472 

45,  692 

3,000 
2,07» 
27,  016 
4,000 
3,230 

6,345 
300 
250 

$30,000' 
100,  020' 

92, 640 
221,  902 

25,770' 

■'),  100 
19,200 
63, 025- 
10,350. 

2,028 

12,  375. 

879, 166 

3,000 

207,  250' 

2,150 

1, 172,  375 
358,  ICC 

6,000 

113,375- 

2,000 


1,500 
3,000 
69, 400' 
14, 809 

1,208' 
37,  561 
10,  970 
13, 403- 
50,000 


37, 533- 
40,650 
880 
30, 000- 
4,284 

51,648 
276, 232 
52, 334 
13, 546  ■ 
65,227 

192, 792 
50, 000' 
112, 000 
198, 699-- 
200, 970 

17, 440' 
33,700 
16, 440' 
2,400" 
23,486 

20,400 
143, 471 
70,400- 
20, 454 
316,  560 

7,500- 

55, 651 

225, 193 

2,  S96, 312 

80,  349 

36,350- 
66,563 

5, 700' 
10,311 

5,682 

C50 
25,  OSO' 
43, 000- 
192, 081 
118,318 

6, 600' 
6,218 
56, 191 
13, 000' 
11,323' 

42,360' 

1,170' 

80O' 
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A — FLORIDA,    BY  TOTALS   OF   COUNTIES. 


CoTmties. 


The  State. 


Alachua 

Baker  (a)  ... 

Bradford 

Brevard 

Calhoun  (a) . 


Clay 

Columbia  . 
Dade  (a) . . 

Duval 

Escamhia  . 


No.  of 

estab. 

Ush. 

ments. 


Capital. 


$3,  210,  680 


74,  050 


30,  000 
1,000 


AVERAGE  NUMBEB  OF 
HANDS  EilPLOYBD. 


I 


Males   I  Femalos  Children 
above  16  above  15      and 
years.       years,     youths. 


Total 
amount  paid 
in  "wage.s     ' 
during  the    ' 
year. 


Value  of 
materials. 


$1,  270,  875 


$3,  040,  119 


11,  600 
300 


59,  246 


35,  500 
1,025 


V.alue  of 
products. 


■5,  546,  448 


68,  400 
1,800 


3,725 
56,  850 


919 

15,  257 


3,  850 
99,444 


7,032 
144,  445 


3?ranklin 

Oadsden 

Hamilton 

Hernando 

Hillsborough  . 


Holmes  . . . 
Jaclison  -. 
Jefferson  . 
Lafayette - 
Leon 


Levy 

Liberty  (a) . 
Madison  . . . 
Manatee . . . 
Marion  — 


44 
15 

4 
7 
6 
1 
6 

1^ 
21 

4  I 
18 

27 

16 
4  i 
15 

76 

13 

12 

1 


373,  850 
767,  000 

550 
13,  000 
12,  300 

300 
13,100 

1,200 
20,  000 
22,  430 

2,  flOO 
33,  400 

99,  400 


572 
446 


175,  094  I 
177,430  1 

1,300 
2,800  ; 
3,  432  ! 

800 
4,950 

300 
3,  045 
4,445 

300 
13,  877 

48,  580 


296,317  I 
516,030  [ 

2,  100 
18,140  i 

11.100  , 
4,  000  ' 

25,  550 

1,420 

51.101  1 
20,145 

.5,230  ! 
67,  832 

70,  040 


682,  050 
868,  785 

3,400 
26,  45U 
19,  015 

5,000 
41,  400 

2,500 
61,409 
31,  507 

6,101 
95,  195 

170,  650 


Monroe  . 
Nassau  . 
Orange  . 
Polk.... 
Putnam . 


Saint  John's  (a) . 

Santa  Rosa 

Sumter 

.Su'wannee 

Taylor 


350,  225 

4,200 

66,  200 

465, 100 
151,  800 

24,  500 
2,000 

30,  450 


257 
10 
38 

1,454 

315 

60 


489 


Yolusia 

Wakulla 

"Walton 

"Washington  . 


399,  600 

12,  000 

100,  600 

8,300 

15, 100 
1,000 
29,  950 
25,  000 


268 

28 

424 

7 


50 


70,  308 
4,100 
7,582 

378,  773 

7.5,  650 

8,740 

500 

7,000 


198,000 

0,200 

27,  900 

572,  807 
252,  931 

33,  175 
2,850 

44,  240 


100,  600 

5,329 

102,  475 

904 

2,050 

600 

6,676 

15,  000 


361,  825 

19,  450 

110,  066 

11,  860 

12,  100 
1,800 

32,  025 
58,  800 


343,  510 
12,000 
46,  381 

1,  366,  785 

398,  289 

62,  000 

4,000 

70,  500 


522,  500 
32,  200 

261,  370 
14,325 

21,944 

3,200 

47,  565 

110,  600 


a  Returned  as  having  no  manufactures. 
B — FLORIDA,    BY   SPECIFIED   INDUSTRIES. 


MECHANICAL  AND  MANUFACTURING  INDUBTEIEB. 

All  industries 


Blacksmithing  (see  also  "Wheel  wrighting) 

Boots  and  shoes,  including  custom""work  and  repairing  . 

Boxes,  wooden,  packing 

Bread  and  other  bakery  products ■ 

Brick  and  tile 


Carpentering 

■Carriages  and  wagons  (see  also  Wheelwrighting)  . 

Confectionery 

Cotton  goods 

Flouring,  and  grist-mill  products 


Foundery  and  machincshop  products 

Furniture 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds)  . 

Lumber,  sawed 

Marble  and  stone  work 


Painting  and  paperhanging 

Printing  and  publishino; 

Itice  cleaning  and  polishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) . 

Shipbuilding 

Soap  and  candles 

Starch  

Stone-  and  earthenware 

Tar  and  turpentine,  not  including  fai-m  products  . 

Taxidermy 

Tinware,  copperwaro,  and  sheeHron  ware 

Tobacco,  cigars  and  cigarettes   

Umbrellas  and  canes  

Opholstering  materials 


"Watch  and  clock  repairing 

Wheelwrighting  (see  also  Blacksmithing 

8mm 


Carriages  and  wagons) . 


4 

2  I 
9  I 


1 
3 
1 
135  i 
1 


$3,  210,  680 


23,  800 

650 

4,600 

2,000 

7,850 

18,  200 
3,000 
2,500 

11,  000 
224,  656 

2,500 

1,675  ii 

7,000 

,  219,  650 

10,  000 


1 

3 

100 
8,000 

2 

900 

o 

1,  400 

1 

25,  000 

48 

30,  750 

1 

300 

1 

3,500 

1 

1,000 

10 

109,  500 

1 

2,000 

2 

700 

51 

461,  750 

1  1 

1,000 

1 

2,500 

19,  000 
4,300 


10 

7 
104 

56 
14 

19 
140 


3 

15 

1,945 

5 

3 
13 
6 


539  ! 

4 
4 

,495 

7 

14 

15 
9 


382 


$1,  270,  875 


261 


16,641 


2,400 
3,420 
12,  458 

22,  707 
3,748 
1,944 
5,000 

22,  257 

3,300 

650 

5,400 

562,  249 

1,622 


$3,  040,  119 


21,  675 
576 

1,600 
13,  900 

9,750 

25,  200 
6,400 
1,800 

18,  095 
287,  959 

1,  100 
1,215 
8,000 
,  867,  213 
3,000 


500 

2,000 

6,000 

5,260 

470 

5,  800 

1,  644  , 

700 

5,  000  ■ 

30,000 

33,  580  i 

43,250 

315  ! 

600 

1,  800 

2,000 

350 

150 

129,  400 

104,  500 

1,200 

1,000 

1,400 

900 

409,  616 

555,  107 

2,000 

580 

1,675 

9,600 

9,244 

8,300 

2,925 

4,000 

$5,  546,  448 


50,  085 

1,  660 

0,700 

20,  780 

28,  100 

88,400 

13,  5(111 

5,700 

25,  ono 

337,  780 

6,  000 
3,200 
17,  000 
:,  060,  291 
5,500 


4,000 
16,000 
8,607 
3,600 
40,  000 

83,  050 

1,000 

6,000 

850 

293,  500 

4,000 
3,600 
347,  555 
4,000 
12,  800 

27, ono 

11,  3J0 

11.3 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEEEITOEY:  1880, 

A— GEORGIA,    BY  TOTALS   OF   COUNTIES. 


Counties. 


The  State. 


Appling  . 

Baker 

Baldwin  . 
Banks  ... 
Bartow  .. 


Berrien  . 
Bibb  ... 
Brooks . . 
Bryan  .  - 
Bulloch . 


Burke 

Butts 

Calhoun  .. 
Camden. .. 
Campbell . 


Carroll 

Catoosa , 

Charlton 

Chatham 

Chattahoochee . 


Chattooga 
Cherokee  . . 
Clarke.... 

Clay , 

Clayton 


Clinch  .... 

Cobb 

Coffee 

Colquitt  .. 
Columbia  . 


Coweta  . . . 
Crawford  . 

Dade  

Dawson . .  - 
Decatur... 


DeKalb  ... 

Dodge 

Dooly 

Dougherty. 
Douglas 


Early 

Echols 

Effingham. 
Elbert  . . . 
Emanuel . . . 


Fannin  . . 
Eayette . . 

Floyd 

Forsyth.. 
Franklin. 


Fulton..., 
Gilmer  — 
Glascock. 
Glynn  .... 
Gordon  . . 


Greene 

Gwinnett .  - . 
Habersham 
Hall 

Hancock  — 


Haralson . 
Harris  ... 

Hart 

Heard  — 
Henry  — 


Houston  . 
Irwin  (a). 
Jackson.. 
Jasper  -  - . 
Jefferson . 


Johnson  . 

Jonea 

Laurens  . 

Lee   

Libertj' . . 


Lincoln  . . . 
Lowndes.. 
Lumpkin  . 
MoDuffie.. 
Mcintosh . 


No.  of 
estab- 
lish, 
ments. 


23 
11 
11 
6 
43 

75 

13 

6 

129 


61 
16 
15 
9 
40 

16 
1 

2 

22 

5 

6 

8 

90 

27 

27 

249 
6 
6 


Capital. 


;0,  672,  410 


156,100 

8,700 

55,  350 

30,  250 

400,730 

83,  425 
651,  800 
47,  890 

35,  000 

18,  500 

43, 100 
39,  500 
14,  875 
228,  000 
64,  950 

100,  450 
88,  325 
21,700 

1,  176,  970 

14,  050 

473,  270 

80,  051 
668,  400 

19,  324 

39,  804 

87,  400 

537, 133 

2,000 

6,500 

15,  900 

197,  030 
19,  235 

240,  530 
26,  900 
18, 100 

290,  356 
66,  800 
23,010 
25,  700 
49,  425 

36, 100 
2,  000 
3,000 

69,  600 

36,  000 

6,  700 

23,  300 
512,  005 

40,  300 
47, 545 

2,  582, 131 

7,550 

24,  700 
868,  000 

81,  260 

183,  210 
87,  760 
30,  580 

106,  278 

46,  950 

19,  800 

152,  210 

57,  050 

47,  900 
85,  725 

120,  260 

60,  255 
30,  300 
54,850 

8,760 
24,  400 
23, 150 
17, 135 
31, 285 

21,  700 
49,  335 
25, 170 
49,  000 
171,750 


AVEKAGE  NUMBER   OF 
HANDS  EMTLOYED. 


Males 

above  16 

years. 


18,  937 


252 

6 

118 

41 

285 

162 

818 

63 


50 
19 
37 
75 
111 

177 
33 

169 

1,103 

16 

119 
121 
265 
45 
64 

116 

341 

4 

4 

18 


334 
37 
16 

183 
360 
55 
50 
52 


Females 

above  15 

years. 


5 

48 

121 

25 
10 
577 
73 
45 

,933 

7 

14 

114 

84 

117 

181 

61 

179 

72 

20 
60 
40 
32 
90 


07 
27 
88 

16 
12 
34 
37 
190 

18 
191 

22 
48 
99 


Children 

and 
youths. 


3,619 


25 


203 
10 


2,319 


103 

17 

286 


58 


Total 

amount  paid 

in  wages 

during  the 

year. 


134 
20 


78 

20 

146 


418 
'65 


$5,  266, 152 


45,  682 

283 

16,  922 

4,093 

57,  672 

31,  597 
301,  022 

6,738 
40,  500 

1,309 

9,014 

3,135 

2,985 

29,  352 

12,  754 

20,  367 
5,099 

32, 132 

460,  847 

1,075 

46, 199 
17, 112 
118,672 
5,702 
12,  010 

27,  300 
120,  778 

300 

523 

1,243 

43,  967 
3,770 

28,  853 
5,286 
3,250 

48,  049 
78,  540 

3,906 
10, 003 

8,851 

4,137 


114 


a  Eeturned  as  li.aving  no  manufactures. 


163  : 

7,755 
20,400  ! 

2,700 

1,  250  i 

165,654  I 

10,107 

4,630 

927,  898 

525 

1,575 

48,  792 

12,931 

41,  754 
29,  2^0 

7,300 
33,712 

8,282 

2,479 
20,  025 
4,662 
4,885 
14,  069 

28,  819 

9,049 

6,151 

17,  OSO 


950 

3,848 

5,095 

26, 198 

1,875 

30,  753 

3,251 

8,676 

28,  875 


Value  of 
materials. 


$24, 143,  939 


80,  500 
2,771 

94, 195 

43,  955 

312,  897 

93,  691 
936, 196 
76,  ::59 
53,  557 
13,  930 

61, 140 

81,  372 
70,  590 

226,  600 
162,  330 


"Value  of 
products. 


$36, 440,  948 


217, 750 

3,738 

130,  543 

55, 437 

474,  417 

157,  040 
1,  724, 125 
107,  640 
IIS,  300 
19,  450 

76,  855 

96, 165 

78,  307 

348, 333 

205,  902 


144,  263 
142,  416 

21,  370 
2,  492,  506 

15,  211 

209,  353 
171,338 
93,715 
3,483,866 
17,  398 

283, 130 
88,114 

434,  270 
45,  715 
41  997 

462,  009 
134,  303 
629,  933 
68,  691 
71, 732 

113,663 

909,  253 

1,512 

5,  145 

18,  840 

'179,  856 

1, 383, 322 

2,880 

6,759 

23,139 

142,  364 
38,  005 

365,  795 
,53, 195 
20,  825 

241, 199 
50,217 

521, 298 
76,  720 
27,  900 

288,  695 

139,  823 

28,  557 

56,  567 

91,  211 

404,738 
287,200 
43,862 
76,600 
117,  272 

30,  700 

691 

1,  305 

09,  085 

70,  160 

39,  307 

760 

2,065 

90,  387 

110,750 

8,150 

55, 110 

727,  716 

58,  714 

66,  535 

17,  500 
63,425 
1,104,376 
87, 915 
83, 932 

3,  324,  005 

10, 100 

41,335 

652,  000 

109,  484 

5,125,826 
12,  605 
44,765 
755,785 
155,933 

260,  954 
222,  433 

63,  165 
173,  972 

37,112 

344,  242 
316, 629 

04,  348 
249,  575 

69,  320 

41,  200 

139,  613 

96,  891 

25,  345 

109,  403 

46,423 
193,480 
110,347 

38,700 
141, 147 

130,  874 

205, 439 

80, 167 
48, 125 
78,  377 

106,  868 
66,443 
123,  694 

5,360 

6,015 

20, 106 

34,  245 

27,  423 

11,734 
9,580 
33,143 
50,090 
90,637 

18,  290 
64,  225 
41,  570 
«3,734 
410,  B7B 

24,512 
125,414 
60,690 
87,532 
640,700 
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Table  IV.— MANUFACTURES  IN  EACH  STATE  AND  TEEEITOET:  1880. 
A — GEORGIA,  i!Y  TOTALS  OP  COUNTIES — Continued. 


Xo.  of 
estab- 
lish, 
ments. 

Capital. 

$11,  800 
32, 130 

29,  750 
54,  076 

8,900 

30,  550 

20,  300 

52,  330 
2,500 

57,  525 

23,  700 

2,  456,  371 

80,  200 

4,000 

78,  065 

.30,  900 
56,  110 
199,  000 
164,  560 
529,  570 

51,  375 
61,  700 

21,  300 
1,700 

23,  300 

2,  402,  275 
92,  720 
13,  900 
80,  300 
63,  050 

23,  650 
95,  207 

53,  850 
12,  400 
92,  750 

69,  000 
39, 180 

52,  500 
37,  275 

3,100 

406,  700 

15,  280 

5,800 

222,170 
50,  200 

188,  660 
87,  450 

124,  500 
40,  700 

194,  800 

20,  250 
2,600 

79,  550 
6,350 

41, 160 

37,  745 
46,  500 

AVKKAGE  NUMBER  OF 
HANDS  EMPLOYED. 

Total 

amount  paid 

in  wages 

during  the 

yeair. 

Value  of 
materials. 

Value  of 
products. 

Countiee. 

Males 

above  16 

years. 

Females 

above  15 

years. 

Children 

and 
youths. 

7 
26 
15 
36 

5 

29 
7 

28 
1 

32 

22 
64 
32 
4 

54 

30 
42 
13 
46 
39 

17 
24 
7 
2 
11 

86 
61 
10 
8 
25 

16 
21 
26 
5 
11 

28 
10 

21 

27 
2 

81 
12 
8 
41 
33 

48 
10 
14 
23 
22 

'I 
30 

7 
18 

30 
12 

23 
30 
32 
71 
21 

44 
83 
55 
4 
67 

36 

1,186 

58 

8 

108 

48 

45 

316 

149 

492 

.57 

58 

12 

4 

28 

1,126 

156 

18 

96 

79 

29 
118 
73 
6 
33 

105 
129 
87 
107 
3 

199 

32 

8 

112 
■*5 

$4, 127 

4,220 

6,168 

8,220 

700 

5,561 

14,  860 

6,  676 

300 

9,021 

4,562 

599,  121 

13,486 

2,125 

19,  016 

7,483 

6,680 

80,  500 

38, 197 

87,  581 

8,421 
10,  023 
1,600 
100 
2,831 

627,  700 
27,  617 
2,690 

20,  246 
24,  090 

3,515 

24,  365 

6,645 

1,100 

10,  428 

13,  633 
36,  309 
19,  563 

21,  258 
476 

61,  745 

2,964 

976 

26,  043 
4,293 

31,  319 
33,  230 
23,  282 
13,737 

111,975 

2,646 
450 

11,  638 
1,300 

10,  640 

5,  660 

32,  250 

$14, 260 

65,  962 

23,  976 

53,  D90 
21,  340 

67, 114 

41, 180 

•      65, 777 

5,000 

81, 114 

34,  235 

1,624,614 

102,  834 

3,860 

96,  405 

69,  355 

83,  955 

142,  300 

150,  924 

207, 103 

• 

54,  934 
124,  875 

42,  672 
976 

24,  690 

2,  466,  670 

148,  560 

38,  221 

61,  375 

98,  705 

71,  805 

66,  345 
116,660 

12,  472 

13,  580 

38,  030 
31,  449 
69,  280 
47,  203 
4,335 

300,  492 
33,  565 
13,  403 
211,  829 
122,  270 

132,  987 
112,  350 
128, 156 
60,  725 
276,  650 

30,  300 

6,850 

196,  614 

24,  205 

49,  875 

58,  715 
101,  550 

$22,  165 
81,  333 

2 

1 
1 

47,  589 

76,  386 

Miller         

23,  630 

4 

87,  045 

Mitr.hftU 

70,  017 

1 

70,  108 

7,020 

1 

1 

346 

8 

104,  938 

47,  .548 

1,133 
33 

3,  019,  309 

139,  574 

8,400 

1 

7' 

11 
1 

8 

1 

1 

12 

10 

2 

4 

6 

139,  213 

99,  129 

111,304 

302,  725 

Pike 

Polk  

249,  052 
374,  395 

77, 1^4 

145,  507 

49,390 

1,000 

30,  799 

523 

4 

310" 
6 
1 

3,  490,  780 

223,  115 

43,  055 

•    109,780 

4 

157, 115 

86,  331 

1 

122,  411 

8 

132,  987 

,     15,960 

38,  840 

Taylor 

Telfair 4 

Terrell 

67,  116 

1 

2 

122,  054 
107,  450 
90, 107 

5,016 

77 
1 

63 

489,  106 

43,  003 

16,  924 

58 

31 

301,  139 

Walker 

"Walton 

153,  466 

95 

237 

86 

52 

49 
3 
21 

219,  902 
195,  260 

50 

198,  269 

67 
383 

20 
3 

60 
8 

49 

46 
133 

93,  238 

Wayne 

11 

9 

470,  269 
43,  800 

White 

8,220 

1 

238,  963 

Wilcox 

Wilkes 

« 

29, 100 

73,  530 

1 
20 

77,  296 

170,  880 

B— GEORG 

lA,    BY 

SPECIFIED 

INDUSTRIES. 

Allinduatries 

3,593 

.$20,  672,  410 

200, 124 

40,  000 

76,  000 

5,  000 

159,  700 

2,500 

1.57,  155 

26,  500 

9,000 

5,000 

118,  450 
212,  660 
.500 
140,  045 
275,  300 

18,  937 

3,019 

2,319 

$5,  266,  152 

$24, 143,  939 

$36,  440,  948 

20 

\ 

1 
435 

153 

i 

26 

76 

1 

84 
59 

230 

17 

45 

3 

.396 

3 
300 
7 
8 
4 

159 

1,022 

6 

684 

815 

44 
13 
20 



77,  585 
10,  400 
30,  000 
1,100 
123,  198 

3,000 
84,  460 
6,000 
2,300 
1,560 

55,  742 

188,883 

2,000 

219,  594 

184, 159 

337,  846 
50,  000 

100,  000 
10,  000 

146,  269 

2,000 

202,  622 

12,  500 

6,600 

1,000 

343,  28e 
115,  747 
500 
421,  862 
246,  470 

601,  936 

20 
30 

2 

65,  000 

Bags,  paper 

16,  000 

Blacksmi thing  (see  also  Wlieelwiighting) 

8 

4 
6 
8 

472,  945 

7 

3 

30 

9,000 

24 
192 

4,000 

14 
14 

464, 162 

5.000 

i' 

12 
12 

682,  58'1 

116 


106 
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Table  IV.— MANUFACTURES  IN  EACH  STATE  AND  TEERITORY :  1880. 

B — GEORGIA,  BY  SPECIFIED  INDUSTRIES — Continued. 


Mechanical  and  manufacturing  industries. 


Cars,  railroad,  street,  and  repairs 

Cement 

Clothing,  men's 

Coal-tar  

Coffee  and  spices,  roasted  and  ground  . 


Coffins,  burial  oases,  and  uudei-t^kera' goods 

Coke 

Confectionery 

Cooperage    ["'.'.[[['.[[.[[[ 

Copperamithing  (see  also  Tinware,  copperware,  and  sheet-iron  ware) . 


Cotton  compressing 

Cotton  goods 

Cotton -lies 

Dentistry,  mechanical 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders; 
medicines  and  compounds). 

Dyeing  and  cleaning 

Dyeing  and  finishing  textiles 

Fertilizers    ]  _ 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 


Patent 


Furniture  (see  also  Mattresses  and  spring  beds;  Upholstering) . 

Furniture,  chairs 

Housefumishing  goods 

Ice,  artificial , 

Instroments,  professional  and  scientific  .  - 


Iron  and  eteel 

Kaolin  and  ground  earths  . 

Leather,  curried 

Leather,  tanned 

Lime 


Liquors,  distilled 

Liquors,  malt   

Lithographing  (see  also  Printing  and  publishing) . 

Lock-  and  gun-smitiiing 

Looking-glass  and  picture  frames 


Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  "Wood,  turned  and 
carved) . 

Lumber,  sawed 

Marble  and  stone  work 

Masonry,  brick  and  stone 

Mattresses  and  spring  beds  (see  also  Furniture) 


Millstones 

Mineral  and  soda  waters 

Models  and  patterns 

Musical  instruments,  organs  and  materials  . 
Oil,  lubricating    


Painting  and  paper-hanging 

Paints - ] 

Paper 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 
Paving  materials 


Pel  fumery  and  cosmetics 

PlidtoLMiiphing  

Plumbing  and  gashtting 

Printing  and  publishing  (see  also  Lithographing) . 
Rice  eieaning  and  polishing  


SaiMlery  and  harness  

Sa.--li,  doors,  and  blinds  (see  also  Lumber,  planed;  Wood,  turned  and 
carved). 

Shipbuilding     

Silvcrsmithing 

Slaughtering  and  meat-packing,  not  including  retail  butchering  estab- 
lishments. 

Stencils  and  brands 

Stone-  and  earthen-ware 

Str.lw  goods  

Surgical  appliances 

Tar  and  turpentine,  not  including  farm  products 


Tinware,  copperware,  and  sheet-iron  ware  (see  also  Coppersmithing)-. 
Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  enufi'). 

Trunks  and  valises    

Upholstering  (see  also  Furniture) 


"Watch  and  clock  repairing    _ 

■Wheelwrighting  (ace  also  Blacksmithing ;  Carriages  and  wagons) 

Wood,  turned  and  oai-ved  (see  also  Lumber,  planed ;  Sash,  doors,  and 

blinds). 
"Woolen  goods 


No.  of 
estab- 
lish- 
ments. 


4 

1 

3 

1,132 


655 
10 
4 
4 


3 
5 

1 
84 

66 
1 

21 

3 

2 

10 

118 

2 

32 


Capital. 


$10.  000 

3,000 

27,  550 

10,  000 
17,000 

24,  500 

80,  000 

130,  700 

11,  950 
600 

1,800 

6,  537,  657 

600 

1,800 

10,  000 


7,850 

3,000 

240,  000 

3,  57G,  301 

916,  510 

56,  P65 

6,700 

3,000 

243,  000 

6,000 

1,  13.5,  900 

10,  OIJO 

60,  009 

143,441 

6,000 

41,073 

«-.,  000 

1,500 

3,500 

4,600 

122,  000 

3, 101,  452 

45, 100 

2,676 

4,900 

10,  000 
13,300 
600 
1,500 
3,000 

46,  060 

1,000 

256,  000 

114,  500 

7,500 

5,000 

2,  000 

18,400 

606,  800 

263,  000 

100,  595 
160,  500 

3,000 

800 

25,  700 


2,900 

1,175 

21,  000 

1,000 

613,  885 

155,  350 
10,  000 

37,  900 

10,  300 
550 

8,450 
87,  165 
5,000 

180,  733 


AVEKAGE    NUMBER   OF 
HANDS   EMPLOYED. 


Males 

above 16 

years. 


46 
107 
82 
29 
1 


Females 

above  15 

years. 


6 
1,861 

1 


4 

64 

1,  823 

868 

190 
16 

2 
69 

6 

1,266 

15 

89 

150 

20 

31 

25 

2 

2 


,298 

65 

38 

9 


1 
2 
3 

106 
3 

102 
64 
13 

5 
4 

60 
405 
111 

107 
326 


4 
17 
8 
2 
2,622 

204 
15 

68 

15 
2 

10 

233 

6 

72 


116 


81 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


2,  969  '      1,  411 


115 

1 

24 


45 


16 

22 


$3,  200 
1,800 

23,  890 
3,  500 
5,200 

14, 101 

13,837 

28,  831 

9,880 

200 

1,000 

,  141,  782 

100 


7,  000 


3,914 

1,400 

22,877 

327,  602 

343,  072 

45,  627 

5,  690 

600 

21,  165 
3,500 

185, 489 

3,000 

18,  040 

32,244 

5,500 

6,350 

10,  943 

626 

950 

2,920 

85,  389 

664,  085 

24,  720 

7,460 

3,760 

2,000 

8,206 

600  I 

760 

750 

46,  603 

1,200 

31,668 

32,  479 

3,600 

2,600 
1,900 

17,  171 
213,  052 

34,  957 

44,  219 

79,  274 

2,250 


9,473 


1,468 

1,850 

21,  000 

600 

506,  842 

67,  560 
3,000 

38,  751 

6,000 
216 

5,  674 
63,  065 
2,800 

25,  070 


Value  of 
materials. 


$6,000 
800 
34,650 
10,  000 
21,  000 

26,128 
124,  900 
263, 165 

43, 100 
900 


1,600 

4,  039,  673 

600 

1,800 

60,  000 


2,824 

724 

203,  000 

8,  619,  092 

612,  483 

6i,  364 
5,600 
2,000 

2.5,  510 
6,300 

631,  707 

3,500 

190,  753 

197,  943 

3,600 

45,  817 

60,  507 

6,000 

f925 
,600 

195,  300 

3, 197, 165 
32,  039 
7,600 
5,100 

10,  000 
10,  889 

400 
1,500 

100 

44,  513 

1,200 

149,  663 

66,  900 
6,000 

4,000 

4,000 

37,  474 

218,306 

1,  309,  400 

113,  925 
158,  000 

13,  700 

250 

269,  077 


1,450 

1,050 

16,  200 

1,000 

490,  355 

181,  710 
10,  000 

46,  687 

7,600 
1,100 

6,160 

64,860 

3,500 

165,  065 


Value  of 
products. 


$11, 000 
8,001) 
76,36« 
20,000 
43,  OOt 


50, 153 
140,000 
336, 32i 
60, 172 
1.601 

3,200 

i,  513,490 

1,201 

5,600 

125, 000 


11,  500 

3,500 

246,  500 

9, 793,  898 

1, 299, 491 

186,  514 
31, 900 
3,000 
07, 060 
16, 000 

990, 850 
10,000 
296,150 
323, 807 
11, 500 

73, 070 
99,684 
12, 000 
3,900 
15, 339 

371, 200 

4,875,310 
88, 6G7 
18, 300 
12,600 

30, 000 
33, 288 
1,840 
2,400 
3,000 

124, 830 
4,500 
221, 672 
138, 600 
13, 100 

'8,000 

8,600 

72, 100 

679, 054 

1, 4S8, 769 

211, 545 
368, 000 

17,000 

1,885 

309, 093 


6,000 
6,226 
75, 000 
2,000 
1, 455, 739 

329,624 
15,000 

104, 364 

16, 800 
2,000 

23,100 

207, 36f 

9,50« 

239,390 
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Table  IY.— MANTJFAGTUEES  IK  EACH  STATE  AKD  TERRITOKT:  1880. 

A— IDAHO  TEKRITORY,  by  totals  of  counties. 


Counties. 


No.  of 

estab- 

li*h- 

raeDts. 


Tho  Territory 

Ada 

Altnras 

Bear  Lake 

Bois6 

Cassia 

Idaho 

Kootenai. 

Lemhi 

Noz  Peic6 

Oiieida  

Owyhee  

ShoshoDO  

"Washington 


Capital, 


$677,  215 


AW.UAG&  NUlfBEK  OP 
HAKDS  Eia^LOYED. 


Malea    ;  Females  Children 
iibove  16 ;  above  15       and 
years.       years,      youths 


261,  050 

87 

11,  600 

12 

43,  600 

38 

80,  025 

28 

10,  300 

13 

38,  850 

32 

4,  000 

3 

20,  000 

7 

102,  640 

00 

62,  300 

66 

27,  300 

21 

5,  000 

3 

10,  500 

4 

Total 

amount  paid 

Value  of 

Value  of 

during  the 

materials. 

products. 

year. 

$136,  326 

$844,  874 

$1,  271,  317 

44,  7.50 

358, 160 

511,790 

4,000 

13,  250 

20, 150 

10, 140 

38,641 

68,  .529 

10, 194 

54,  763 

97,  816 

3,  2.50 

10,  450 

10,  S50 

9,  030 

49,  275 

78,  800 

600 

2,390 

4,545 

1,  8.-)0 

22,  050 

32,  161 

21,  077 

80,  350 

129,411 

16,  752 

178,  470 

232,  370 

12,  057 

23,  030 

55,  095 

DOO 

6,600 

10,  300 

800 

1 

6,845 

11,000 

B— IDAHO  TERRITORY,  by  specified  industries. 


MECHANICAL   AKI)   MANUFACTUELN'G  INDUSTRIES. 

All  industries 


Blaoksraithiug  (soe  also  T71ieelwrio:hting:) 

Boots  and  shoes,  including  cuslnra  work  and  repairing 

Bread  and  other  bakery  produel.:;  

Brick  and  tile 

Carpentering 


Carriages  and  wagons  (see  also  "Whoelwxighting) . 

Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture  


Leather,  curried  ., 
Leather,  tanned  . 
Liquors,  distilled 

Liquors,  mjdt 

Lumber,  sawed  ... 


Saddlery  and  harness 

Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware 

Watch  and  clock  repairing    

"Wheel flighting  (see  also  Blacksmitbing;  Carriages  and  wagons) . 


$677,  215 


39,  750 

15,  975 

6,800 

2,500 

36,  980 

2,600 

15,  2:.o 

287,  000 

4,000 

800 

1,850 
1,850 
6,  000 
9,000 
192,  460 

14,  600 
6,000 

29,  300 
2,  200 
3,500 


$136,  320 


24,  791 
13,214 

2,  200 

3,  .340 
20,750 

1,800 

2,100 

16, 156 

1,500 


600 
600 
376 
794 
33,  367 

6,850 

300 

7,460 


1,250 


$844,  874 


36,  203 

17,  025 

3,450 

1,850 

55,  300 

6,000 

6,690 

422,  630 

6,000 

300 

2,687 
1,816 

2,  230 

3,  077 
330,  506 

23,  400 
1,200 

21,100 

350 

3,  100 


97 

250 

40 

026 

7 

r.ou 

6 

990 

98, 175 

10 

090 

13 

2:i9 

520 

986 

12 

(100 

1 

600 

3 

949 

•1 

612 

710 

.1 

395 

349 

635 

37,  850 

3 

000 

41 

300 

2 

200 

8 

000 

A— ILLINOIS,    BY   TOTALS   OV    COU^'TIES. 


14,  649 

$140,  652,  066 

COUNTIES. 

426 
45 
53 
76 
55 

130 
31 
03 
67 

210 

122 

76 

37 

117 

130 

3,775 

35 

42 

154 

70 

54 
119 

127 
25 
68 

90 

58 

18 

185 

^' 

94 

70 

38 

150 

18 

4,  368,  400 

443,  800 

Bond 

77,  165 

142,  5.50 

88,  585 

309,  925 

33,  250 

Carroll      

185,  050 

100,640 

432,  071 

Christian        . .                                                         

219,  150 

Clark 

101,  835 

Clay                                                                                                        

84,  800 

435,  800 

Coles         .                                                                    

418,  708 

Cook                                                                                            

72,  401,  453 

Crawford                                                                              

100,450 

Cumberland                                                                   

04,990 

DeKalb                                                                   ..          

948,  283 

De  Witt 

159,  575 

105,  485 

Du  Page                                                                             

359,  294 

288,  220 

71,700 

213,  620 

Fayette                                                                                    

285,  834 

Ford                                                                                           

90,  225 

09,  200 

Fulton ...                                                                             

857,  335 

Gallatin  ...                                                                

.53,  550 

373,  540 

207,  925 

Hamilton                                                                           

127,  370 

Hancock                                                                           

543,  790 

Hardin 

40,  225 

120,  558 


3,008 

345 

93 

140 

129 

291 
34 

107 
95 

477 

272 
193 
94 
319 

4t5 

64,  454 
105 
119 
748 
180 

90 
239 
371 

69 
183 

279 
94 
69 

707 
78 


8,936 


344 

259 

2 

120 

3 

337 

27 

34 

315 
11 


12,  232  I       4,  909 

""lO  i 20' 

'  7 

1 

24  19 

1  13 
6 

6  I  17 

3  ;  5 
1  1 

1  '  4 

36  I  43 

3 

34 


$57,  429,  085 


1,  330,  646 
125,  435 

20,  899 
48,  385 
30,715 

76,  714 

3,930 

35,  493 

25,  427 

139,  941 

84,  905 
40,  521 
19,055 
97,  954 
166,  568 

35,  603,  567 
24,  095 

21,  002 
310,  354 

40,  360 

18,  651 
82,  128 
88,  034 
14,  637 
50,  805 

08,513 

22,  251 
20,  805 

210,  447 
14,  680 

11.5,  32t 
106,  089 
27,  974 
103,  411 
8,792 


$289,  843,  907 

$414, 804,  (;7:i 

5,  763,  890 

8,  904,  995 

1,119,323 

1,  433,  070 

163,  491 

2.')0,  675 

241,  174 

353,  240 

132,  400 

207,  042 

367,  205 

500,  708 

19,  534 

30,  793 

280,  892 

395,  059 

277,810 

367,  558 

451,  909 

789,  189 

547,  .102 

807,  :-i:)9 

376,  577 

505.  313 

187,820 

252,  834 

1,  040,  848 

1,3'.^,  780 

7.30,  031 

1,  125,  220 

181,867,817 

253,910,548 

181,  330 

2-lii,  883 

141,  285 

21  !,084 

1,041,015 

1.04-.,  980 

125,  408 

2:js,  -21 

154,  3*9 

2J7,  297 

567,  653 

,-;l2.  976 

471,  834 

725,705 

66,  762 

112,313 

372,  897 

.509,  090 

421,789 

587,  261 

7.5,601 

137,421 

187,  4'J2 

253,  458 

914,  794 

1,4-9,975 

78,  075 

115.460 

509,  983 

7.58,  ",-12 

246,  212 

4,0,000 

245,012 

335,  090 

779,  (;i:i 

1,  014,  030 

18,  4JU 

02,  715 

117 

108 
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Table  IV.— MANUPACTUEES  IN  EACH  STATE  AND  TEKEITORY :  1880. 

A — ILLINOIS,  BY  TOTAis  OF  COUNTIES— Continued. 


CountieB. 


Henderson. 

Henry 

Iroquois 

Jackson  

Jasper 


Jeiferson . . . 

Jersey 

Jo  Daviess- 

Johnson  

Kane 


Kankakee  . 
Kendall.... 

Knox 

Lake 

La  Salle 


La-wrence 

Lee 

Livingston. . . 

Logan 

McDonongh  . 


McHenry . 
McLean  . . 

Macon 

Macoupin. 
Madison . . 


Marion  .  - 
Marshall. 
Mason  . . . 
Massac  . . 
Menard . . 


Mercer 

Monroe 

Montgomery- 
Morgan  , 

Moultrie 


Ogle  ... 
Peoria  . 
Perry.. 
Piatt.. 
Pike... 


Pope 

Pulaski  — 
Putnam. .. 
Kandolpti . 
Kichland  . . 


Kock  Island  . 
Saint  Clair. . . 

Saline 

Sangamon  . . . 
Schuyler 


Scott  

Shelby 

Stark 

Stephenson  . 
Tazewell 


Union 

Vermilion  .  - . 

Wabash 

Warren 

Washington . 


"Wayne 

White 

"Whiteside  . . 

Will 

Williamson . 


No.  of 
estab- 
lish, 
ments. 


Winnebago . 
Woodford  - . . 


23 
123 
116 

81 
43 

44 
51 

194 
25 

328 


197 

85 

309 

17 
103 

78 


214 
208 
164 
153 
285 


07 
40 
42 

85 

23 

109 

195 

55 

90 

402 

48 

26 

122 

51 
29 
19 
98 


228 
349 

31 
238 

44 

53  : 
109  I 

69 
188 
158 

U 

160 

19 

42 
87 

51 

76 
188 
224 

25 

292 
94 


Capital. 


$66, 140 
497,  400 
226,  302 
470,  480 
60,  235 

107, 125 
190,  625 

1,695,299 
88,  900 

3,  686,  908 

474,  900 
253,  840 
816,  224 
493,  750 
3,  097,  840 

87,  900 
668,  825 
189,  325 
199,  945 
429,  6G6 

519,  329 
1, 194,  355 
1, 125, 195 

624,  650 
1,  970,  111 

300,  700 
270,  270 
163,  315 
305, 180 
156,  000 

121,  750 
205,  702 
517,  660 
804,  090 
74,  900 

281,  875 

4,  450,  872 

110,  900 

91s  250 

413,  900 

102,  135 
39]|B00 
23,  040 
631,  625 
161,  775 

4,  738,  822 

5,  343, 404 

94,  675 

2,  658,  631 
143,  086 

65,  880 
222,  280 

98, 100 
1,  086,  676 
1,  248,  400 

146,  625 
603,  210 
61,  310 
715,818 
451,  382 

170,  000 

286,  656 

1,  627,  471 

3,  533,  805 

85,  725 

3,  289,  107 
243,  775 


AVEEAGE   NUMBEB   OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


66 
451 
262 
268 
135 

154 

172 

815 

97 

2,619 

322 
527 
789 
355 
2,960 


429 
225 
284 
405 

354 
906 
826 
439 
1,651 

386 
190 
131 
473 
128 

166 
141 
646 
850 
96 

214 

4,013 

162 

73 

325 

123 

279 

35 

343 

235 

3,313 
4,973 

139 
2,164 

115 

104 
262 
101 
794 
809 

258 
540 
55 
577 
301 

196 
375 
864 
2,620 
94 

2,088 
208 


Females 

above  15 

years. 


Children 

and 
youths. 


570 


28 
1 
1 

31 

127 
43 
69 


214 
27 


71 
1 

48 

130 

3 


20 

32 

6 

183 

1 
10 
40 

5 
12 

215 
69 
71 
19 

334 

6 

4 


6 
1 

7 

108 

2 


4 
323 

12 

151 

9 

7 
1 

12 

18 

1 

17 

330 
672 

8 
275 

6 

9 

17 

9 

27 

14 

G 
39 
6 
3 
5 

28 

18 

18 

110 

5 

108 


Total 
amount  paid 

in  wages 

daring  the 

year. 


$11, 880 

165, 177 

72, 617 

71,  935 

20, 145 

36,  "^7 

64,  516 

319,  038 

17, 167 

1,  423,  229 

140,  389 
216, 129 
263,  096 
119,  257 
1,  309,  728 

21,  330 

207,  766 

71,  403 

80,  951 

137,  860 

113,  869 
338,  396 
368,  486 
156,  926 
769, 163 

116,  583 
76,  282 
37,  330 

139,  640 
28,  809 

45,  231 

56,  375 
251,  973 
309,  682 

22,  979 

71,  250 

1,612,974 

48,  413 

21,  466 

113,  369 

3D,  706 

93,  213 

7,173 

129,  743 

57,  299 

1,609,717 
1,775,943 

31,  067 
932,  398 

44,  726 

28,  451 
71,  882 

29,  534 
317,  261 
320,  348 

63, 112 
189,232 

13,  950 
199,  804 

97,  313 

61,  236 
87,  213 
384,  685 
1, 164,  372 
25,  840 

969,  245 
50,  201 


"Value  of 
materials. 


$104,  235 
478, 290 
292,  603 
484,  040 
87,  614 

333,  951 
404,  703 

1, 149,  933 
168,  421 

3,  869,  339 

559,  896 
467,  430 
714,  330 
646,  649 
3,  056,  339 

388,  010 
1, 162,  655 
319,  097 
270,  231 
523,  882 

1,  063,  788 
1,  637,  288 
1,310,901 
1,717,619 
5,  091,  082 

409,  295 
289,  874 
203,  777 
502,  675 
191,  322 

223,  935 

741,  505 

1,  587,  608 

1,  418, 140 

121,  739 


9, 


517,  701 
809,  882 
381,  435 
123,  330 
1,  035,  402 


142,  737 

366,  925 

20,  869 

1,  737,  770 

464,  778 

4,  603,  023 

12,  845,  905 

184,  615 

4,  316,  981 

236,  627 

116,968 

633,  472 

118,  065 

1,221,189 

1,579,363 

528,  298 
815,792 
216,  000 
627,518 
1,  235,  874 

350,  803 
692,  254 

1,  881,  370 
8,  262,  302 

136,  649 

2,  633,  344 

237,  873 


"Valne  of 
prodncta. 


$135, 850 
813,  702 
473, 830 
eC6, 837 
132, 892 

438, 849 
589,410 

1, 790, 197 
324,820 

6,531,913 


849, 418 
1,319,095 

922, 367 
5, 647, 142 

354, 880 
1,681,349 
478, 240 
457, 626 
850, 680 

1, 496, 242 
2, 400, 661 
2,333,481 
2, 074, 392 
7, 298, 568 


530, 744 
318, 177 
739,  886 
294, 673 


857, 967 
3,031,409 
2,  060, 667 

196,  352 

730, 421 

14,  703, 382 

524, 036 

172, 940 

1,  340, 799 

211,161 
689, 112 
38, 870 

2,  075, 000 
696, 528 

7,  794, 268 
17,  319, 819 

256, 870 
5,  872, 368 

357,452 

188,  667 

727, 727 

196, 775 

2,  045, 117 

2, 416, 898 

669, 870 

1,  241. 182 

263, 602 

859,803 

1,  606,  343 

454, 636 
897,419 

2,  868, 624 
12,544,737 

180, 184 

4,  668, 974 
381, 531 


B— ILLINOIS,    BY   SPECIFIED   INDUSTRIES. 


MECHANICAL  AND  MANUKACTURrNG  INDUSTEIE6, 

All  industries 

Agricultural  implements 

Awnings  and  tents 

Axlp.grease 

Bagging,  flax,  hemp,  and  jute 

Bags,  other  than  paper 

118 


220 

12 

3 


$140,  652,  066 


II,  306,  965 

13,300 

202,  600 

175,  000 

25,  000 


120,  658 


6,989 
33 
21 
95 
13 


15,  233 


$57,  429,  086 


,  186,  999 
16,  415 
14,  800 
47,  531 
12,  006 


$289,  843,  907 


6,  722,  930 

51,  947 

66,  737 

109,  000 

130,  000 


$414,864,673 


13,  498, 575 
82,251 
141, 000 
215,110 
160,000 
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Table  IV.— MANUFACTURES  IN  EACH  STATE  AND  TERRITORY :  1880. 
B — ILLINOIS,  BY  SPECIFIED  INDOSTRIES — Continued. 


Mechanical  and  manufacturing  indnstries. 


Bags,  paper 

Baking  and  yeast  powders  (see  also  Drugs  and  cliemicals) 

Baskets,  rattan  and  willow  ware 

Belting  and  hose,  leather  

Billiard  tables  and  materials 


Blacking 

Blacksmithing  (see  also  Wheelwrighting) 

Bone-,  ivory-,  and  lamp-black 

Bookbinding  and  blank-book  making 

Boots  and  shoes,  including  custom  work  and  repairing 


Boxes,  cigar 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brags  castings 

Bread  and  other  bakery  products . 


Brick  and  tile  (see  also  Terra-cotta  w^re) . 

Bridges 

Brooms  and  brushes 

Buttons 

Carpentering 


Carpets,  rag 

Carriage  and  wagon  materials 

Carriages  and  sleds,  children's 

Carriages  and  wagons  (see  also  "Wheelwrighting) . 
Cars,  railroad,  street,  and  repairs 


Cement 

Cheese  and  butter  (factory)  

Cleansing  and  polishing  preparations. 

Clothing,  men's 

Clothing,  women's 


Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods  . 

Coke 

Confectionery 

Cooperage 


No.  of 
estab- 
lish- 
ments. 


Coppersmithing  (see  also  Tinware,  copperware,  and  sheet-iron  ware) . 

Cordage  and  twine 

Cork  cutting 

Corsets 

Cotton  goods  (see  also  Hosiery  and  knit  goods ;  Mixed  textiles)  


Cutlery  and  edge  tools  (see  also  Hardware;  Tools) 

Dentistry,  mechanical    

Den  tists'  materials      

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders ;  Patent 

medicines  and  compounds) 
Dyeing  and  cleaning  


Dyeing  and  finishing  textiles 

Electrical  apparatus  and  supplies 
apparatus). 

ElectropLating 

Engraving  and  die-sinking 

Engraving,  wood 


(see  also  Telegraph  and  telephone 


Envelopes 

Explosives  and  lireworks  . 

E.ancy  a  rticles 

Fertilizers 

Files  (see  also  Saws) 


Fire-arms 

Fire  extinguishers,  chemical 

Flavoring  extracts 

Flax,  dressed 

Flouring-  and  grist-mill  products  . 


Food  preparations  (see  page  39) _ 

Foundery  and  machine-sliop  products  (see  also  Iron  work,  architect- 
ural and  oraamental ;  Steam  flttings  and  heating  apparatus). 

Fruits,  vegetables,  canned  and  piesorved 

Furnishing  goods,  men's 

Furniture  (see  also  Mattresses  and  spring  beds;  Upholstering) 

Furniture,  chairs 

Furs,  dressed 

Gas  and  lamp  tixtures 

Gas  machines  and  meters 

Glass  


Glass,  cut,  stained,  and  ornamented  ■  -  - 

Gloves  and  mittens  (see  also  Hosiery  and  knit  goods ;  Woolen  goods) 


Glucose - 


Glue 

Gold  and  silver  leaf  and  foil 

Gold  and  sih-er,  reduced  and  refined  (not  from  the  ore) 

Grease  and  tallow 

Hairwork j 

Hand-knit  goods 

Handles,  wooden 


16 
2 

i 

1 
1,866 

3 

46 

1,117 

9 

13 

23 

16 

207 

616 
3 

88 

3 

743 

19 

7 

1 

215 

7 

2 
285 

1 

330 

19 

16 
39 
4 
44 
372 


21 


1 

2 

4 

15 

1,024 

6 
299 

12 

13 

335 

11 
16 
3 
3 

7 

6 

13 
3 
3 
3 


14 

21 

7 

4 


Capital. 


AVERAGE  NUMBEE  OF 
UAKDS  EMPLOYED. 


M.alcs 

above  16 

years. 


$101,  200 
161,700 
108,  222 
192,  796 
263,  200 

10,  000 

1,  366,  074 

45,  000 

353,  476 

3,  453,  831 

65,  30O 

68,  700 

575,  300 

461,  500 

993,  lilO 

2,  397,  033 
348  000 
307,  225 

39,  000 
1,  220,  822 

4,420 
24,  700 
15,  000 

3,  466,  830 
771,  500 

340,  000 

933,  686 

8,000 

7,  135,  533 

353,  500 

530,  900 
306,  675 
205, 000 
482,  250 
805,  720 

3,100 

8,200 

45,  800 

15,  075 

256,  000 

133,  700 
65,  290 
11,  000 

513,  800 

83,  000 

69,  860 
371,  300 

32,  300 
18,  100 
35,  825 

3,000 

45,  000 

1,600 

467,  000 

33,  800 

United  States 

370,  000 

71.  200 

111,  755 

13,  570,  080 

00,  400 
7,  568,  359 

161,200 

586, 100 

3,  654, 130 

270,  000 
168,  800 
17,  100 
45,  500 
445,  000 

39,  000 
130,  000 
4.50,  000 
405,  000 

22,  000 

40,  000 
094,  000 

55,  060 
14,  900 
5,  350 


29 
90 

131 
58 

300 

6 

3,083 

53 

284 

2,938 

49 
71 

1,010 
650 

1,103 

5,310 

642 

436 

12 

3,050 

16 

37 

7 

3,017 

1,067 

132 
631 

8 

4,842 

72 

309 

179 

10 

373' 

2,397 

10 
6 
24 
10 
83 

143 
64 

18 
230 


73 
127 

42 
33 
06 

3 
14 


64 
113 

66 

189 

4,950 

30 
7,377 

175 

144 

5,  206 

336 
60 
46 
42 

633 

76 
95 
307 
199 
34 

18 

227 

9 

4 

11 


Females  Children 
above  15       and 
years,     youths. 


190 
364 

50 

180 

18 


221 
13 


100 
71 

1 


58 

3 

4,499 

1,488 

44 
13 


173 
1 


15 
104 
100 


40 
19 

7 

12 
6 

187 

1,119 

79 

3 

105 

1 


63 
141 

36 

32 

117 

3 

09 

571 

"si 

4 
69 


Total 

amount  paid 

in  wages 

during  the 

year. 


177 
29 

13 

11 

1 

386 
23 


3 
139 
48 


335 

47 
410 


100 

1 

3 

191 

o 

3 

75 

8 

45 

2 

130 
106 


Value  of 
materials. 


$24,  375 
51,  009 
49,  650 
20,  710 

137,  225 

2,400 

753, 289 

19,  500 

214,  024 

1,  223, 162 

39,  658 
83,  550 

459,  777 
249,  118 
577,  005 

1,  288,  004 

311,763 

181,  678 

10,  643 

1,  602, 128 

7,397 
10,370  . 

3,  900  ' 
1,429,706 

476,  743 

40,  000 
233,974 

3,500 

3,  929,  964 

334,  885 

159,  996 

99,  477 

9,347 

242,  908 

877,  471 

4,  .4  00 
3,  241 

32, 103 

38,  334 
51,  035 

71,  681 

29,  163 

11,300 

132,  700 

60,  283 

46,  .519 
100,  603 

22,  045 

17,  397 
61,785 

2,500 

7,000 

2,  000 

110,700 

28,  535 

39,  000 
82,  500 
36,  730 
01,  124 

1,  868,  124 

16, 160 
3,  644,  339 

86,  602 

303,  700 

3,  497,  778 

140,  180 
56,  908 

18,  600 

19,  723 
342,  027 

47,  545 
71,191 

110,  700 
95,  700 
25,  750 

11,170 
123,  9,->4 
28,  K42 
14,  065 
4,750 


Value  of 
products. 


$532,  300 

519,  750 

54,  810 

225,  000 

283,  900 

0,000 

990,  040 

92,  600 

241,  000 

2,  023,  354 

122,  290 
119,  100 

1,  328,  833 
385,  085 

2,  648,  973 

955,  584 

1,  473,  000 
367,  852 

37,  085 

3,  224,  708 

12,798 

18,  100 
8,000 

2,  331,  111 

1,  875,  291 

SO,  000 

2,  840,  327 

3,900 
12,  809,  397 
1,017,720 

2,  477,  021 
251,  395 

15,  430 
1,  589,  850 
1,  737,  539 

4,820 

19,  860 
135,038 
100,900 
156,  503  j 

53,170 
41,970  1 

12,  000 

734,  828 

47,708 

i 
46,  565 
143,  587 

13,020 

13,  050 
12,  970 

3,  000  I 

11,500 

6,000 

500,957 

17,800 

76,  800 

75,  000 

334,  500 

50,  130 

41,  480,  750 

68,  700 
7, 107,  553 

.504,  315 
1, 143,  275 

3,  607, 313 

178,  890 

241,  COO 

41,  225 

38,  ^S4 

297  842 

38,  564 

311,200 

1,  025,  420 

281,  000 

41,  000 

96,  810 

1,  454,  775 

07,  O.'ill  ■ 

43,  470  I 

5,  535 


$608,  800 
686,  600 
124,  785 
303,  275 
665,  400 

20,  000 

3,  020,  521 

163,  500 

597,  077 

6, 103,  147 

190,  311 
262,  292 

2,  008, 159 
784,  005 

3,  867,  139 


005,  302 
974,  000 
686,  166 
66,  700 
908, 100 


38,  800 

15,  000 

5,  003,  053 

2,  543,  682 

93,  000 

3,  870,  085 

13,  000 
19,  356,  849 

1,  585,  990 

3,  008,  879 

470,  985 

24,  700 

2,  208, 792 

3,  233,  305 

14,  300 
38,  500 

217,  220 
177,  384 
244,  261 

185,  000 

317,  539 

46,  000 

1,  170,  310 

149,  000 

135,  531 
543,  000 

71,  000 

49,  750 

116,  775 

8,000 
30,  COO 
10,000 

729,  400 
68,  600 

115,800 
190,  000 
461,500 
138,  .593 
47,471,558 

120,  900 
13,  .51.5,  791 

730,  843 
1,  835,  597 
7,  644,  038 

397,  573 

398.  850 
96,  000 
64,  800 

901,  343 

113.612 

325.  300 

1,450,400 

56:;,  .500 

^5,  000 

126,  470 
1,  704,  300 

143,415 
64,  072 
10,000 


U9 


no 
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Ta-ble  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEEEITORY:  1880. 
B— ILLINOIS,  BY  SPECIFIED  INDUSTRIES— Continued. 


Mechanical  and  manufacturing  industries. 


Hand-stamps 

Hardware  (see  also  Cutlery  and  edge  tools ;  Tools) 

Hardware,  saddlery .' 

Hats  and  caps,  not  including  wool  bats 

Hosiery  and  Ivuit  goods  (see  also  Cotton  goods;  Gloves  and  mittens; 
Woolen  goods) . 

Housef urnishing  goods 

Ink 

Iron  and  steel 

Iron  bolts,  nuts,  washers,  and  livets 

Iron  doors  and  shutters 


Iron  forgings 

Iron  nails  and  spikes,  cut  and  wrought 

Iron  pipe,  wrought 

Iron  railing,  wrought 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and  mar 
chine-shop  products). 

Ivory  and  bone  work 

Japanning 

Jewelry 

Jewelry  and  instrument  cases 

Labels  and  tags 


Lamps  and  reflectors 

Lapidaiy  work 

Lard,  relined 

Lasts 

Lead,  bar,  pipe,  sheet,  and  shot  . 


Leather,  curried  - . 
Leather,  tanned- -. 
Lightning  rods  . . . 

Lime 

Liquors,  distilled  . 


Liquors,  malt 

Lithographing  (see  also  Printing  and  publishing) 

Lock-  ana  gun-smithing 

Lookiug-glass  and  picture  frames 

Lumber,  plaued  (see  also  S.ash,  doors,  and  blinds ;  "Wood,  turned  and 
carved).  • 

Lumber,  sawed 

MaJt 

Mantels,  slate,  marblo,  and  marbleized 

Marble  and  stone  work 

Masonry,  brick  and  stone 


Matches 

Mattresses  and  spring  beds  (see  also  Furniture) 

Millinery  and  lace  goods 

Mineral  and  soda  waters 

Mixed  textiles  (see  also  Cotton  goods ;  Silk  and  sUk  goods ;  Woolen 

Models  and  patterns 

Musical  instruments  and  materials  (not  specified) 

Musical  instmments,  organs  and  materials 

Musical  instruments,  pianos  and  materials 

Oil,  castor 


Oil,  essential  

Oil,  lard  

Oil,  linseed 

Oleomargarine 

Painting  and  paperhanging . 


Paints  (see  also  "Varnish) 

Paper  (see  also  Envelopes) 

Patent  medicines  aud  compounds  (see  also  Drugs  and  chemicals) . 

Paving  materials 

Perfumery  and  cosmetics 

Photographic  apparatus 

Photographing  

Pickles,  preserves,  .and  sauces 

Pipes,  tobacco 

Plated  and  britannia  ware 


Plumbing  nnd  gasfitting 

Pocket-books - 

Printing  aud  publishing  (see  also  Lithographing). 

Printing  materials 

Pumps,  not  including  steam  pumps 


Kefrigerators    

Regalia  and  society  banners  and  emblems  . 

Roofing  and  roofing  materials     

Rubber  and  elastic  goods 

Saddlery  and  harness 


Safes,  doors,  and  vaults,  fire-proof 

Sash,  doors,  aud  blinds  (see  also  Lumber,  planed;  "W"ood,  turned  and 
carved). 

Saws  

Scales  and  balances 

Screws         

190 


No.  of 
estab- 
lish- 
ments. 


Ill 
13 


1 

188 


269 


22 
4 
3 

2 

92 

12 

6 

1 

106 
3 

243 
4 

27 

1 

2 
20 


Capital. 


$5,  500 
291,  370 
30, 100 
22,  550 
105,  800 


31,  000 

57,  750 

6,  460,  620 

187,  000 

7,500 

145,  800 

448,  000 

735,  OOO 

10,  000 

68,  000 


2,900 
9,100 

74,  600 
3, 100 

16, 100 

453,  500 
400 

1,  012,  700 

16,  600 
153,  000 

534,  786 

2,  220, 114 

21,  250 
313, 160 

3,  437,  616 

6,  098,  8S5 

494, 150 

44,  380 

350,  925 

971,  808 


3,  296, 483 

941,  200 

6,000 

799,  125 

297,«67 

51,  500 
223,  350 
122,  750 
290, 118 

57,000 

18,  200 

150 

261,  000 

20,  300 

33,  600 

1,700 

190,  000 

1,  035,  000 

208,  800 

389,  376 

792,  800 

1,  246,  000 

322,  000 

59,  500 

5,500 

23,  000 
256,  325 

87,  500 

7,000 

150,  000 

187,  251 

2i,  300 

3,  625,  400 

20,  200 

348,  050 

800 

23,  500 

199,  721 

10,500 

1,  240,  281 

28.  000 
1,  589,  313 

68,  400 
71,  600 
25,  000 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 
above 16 
years. 


11 

300 
32 
40 

100 


19 

4,887 

295 

18 

155 
339 
690 
27 
144 


345 
1 

S29 
34 
28 

247 

1,113 

22 

397 
2,114 

1,640 

307 

62 

798 

1,155 


3,652 

257 

4 

1,556 

1,893 

16 
298 

56 
314 


66 


Females 

above 15 

years. 


305 
27 
14 

10 

82 

238 

63 

,349 

257 
646 
140 
91 


16 

177 

94 

8 

65 

414 

61 

3,  650 

24 

225 

6 

242 

8 

1,459 

27 
2,185 

42 
88 
24 


1 

1 

1 

35 

471 


Children 

and 
youths. 


51 
63 

306 
1 

122 


3 

28 
531 


14 

366 

40 


12 


Total 

amount  paid 

in  wages 

during  the 

year. 


6 

11 

3 

168 
71 


199 
1 


65 


531 

7 

10 

4 
1 


10 
103 

172 

17 

212 

17, 140 
146,  583 
18,  20Q 
31,226 
92,  385 


6,000 

12,  597 

1,  508,  718 

164,  800 

11,  720 

73, 130 

192,  528 

321,  521 

15,  590 

72,  854 


246 

6,300 

53,  396 

2,100 

5,995 

159,  250 
300 

181,  200 
19,988 
17,  379 

141,096 
599,  028 
13,  333 
149,212 
934,  751 

754,  510 
220,  955 
24,953 
361,  675 
474,  739 


787,  867 
117,  710 
2,496 
712,  ,515 
863,  283 

16,  065 
136,  316 

90,  360 
120,  868 

39,  650 

36,  280 


201,  007 

16,  902 
3,060 

6,100 
42,  600 

117,  255 
21,310 

662,  180 

154,  328 

293, 144 

81,040 

39,  037 

3,214 

11, 1.50 
132,  522 
38, 165 
4,350 
26,  885 

242,  907 

31,  890 

2,401,894 

17,  452 
85,  443 

2,500 

5,  970 

90,  187 

4,540 

589,  250 

10,  250 
968,  621 

25,118 
49,  350 
10,  50O 


Value  of 
materials. 


$11,  600 
296,  795 
48,  200 
41,350 
290,  895 


60,  000 

26,  000 

14,  977, 145 

727, 150 

19,  800 

424,  337 
375,  430 
881,  027 
17,  400 
177,  800 


1,500 

5,000 

107,  380 

3,250 

16,  750 

648,  408 

200 

4,  637,  050 

34,  075 

85,  750 

1,967,255 

4, 160, 113 

37,  650 

190,  460 

10,  066,  860 

3,  261,  272 

263,  649 

18,  739 

619,  090 

3,  799,  814 


3, 144,  905 

1,  703, 169 

7,200 

909,  793 

1,  778,  296 

195,  894 
342,  850 
267,  060 
274,  702 
166,  042 

9,851 

400 

323,  978 

11,800 

20,  090 

8,100 
928,  000 

2,  520,  380 
328,  500 
745,  547 

2, 112, 145 

884,  688 

584,  010 

247,  000 

5,800 

4,000 

121,615 

367,  970 

3,625 

43,  500 

400,  685 

95,  840 

2,  807,  361 

26,  300 

272,  362 


4 

000 

41 

260 

437 

877 

25 

750 

1,645 

270 

13,  650 

1,  904,  089 

32,  500 

123,  340 

15,  000 


Value  of 
products. 


$26,  050 

675,  503 

87,  000 

98,  900 

484, 124 


80,  OOO 

79,  000 

20,545,289 

1, 104,  009 

40,  560 

585,  581 
804,  270 
1,  465, 470 
42,  882 
318,  900' 


6,200 
17, 100 
247, 004 

8,  OOO 
28,800 

1,  051, 346 

2,000 

5,  055, 000 

61, 700 

160, 401 

2,  391, 380 
5,  402,  070 

65,  20(^ 
444,  990 

14, 600,  no 

5,  798, 109 

698,  387 

77,  512 

1, 304, 903 

4,  813, 290 


5,  063, 037 

2,113,080 

12, 604 

2, 102, 387 

2,  942, 422 

235,  OOO 
708, 508 
471, 400 
613, 358 
2-!7, 600 

72, 573 
800 
666, 600 
37,  675 
32,400 

20, 260 
1, 107, OOO 

3,  099,  893 
437, 800 

1, 861, 048 

2,  799, 700 
1,  679, 693 

827, 410 
313,  OOO 
14, 200 

18, 930 
45;"i,731 
518,200 

17, 20O 
115, 500 

813, 932 
160, 699 
7,114,939 
61, 000 
470,729 

9,000 

60,  860 

023, 631 

35, 60O 

3, 095, 332 

29, 250 

3,  500, 998 

92,  COO 
244, 750 
30,OC» 
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Table  IV.— MANUFAOTUEES  IN  EACH  STATE  AND  TEERITOEY:  1880. 
B — ILLINOIS,  BY  SPECIFIED  INDUSTRIES — Contiuued. 


Mamifacturinff  and  mechaiiical  industries. 


Sowing  machines  and  attachments 

Sfewing-macbine  cases 

Shipbuilding 

Shirts  

Shoddy  (see  also  Mixed  textiles) 

Show-ciisea 

Silk  and  silk  goods  (see  also  Mixed  textiles) 

Slaoghteiiiig  and  meat-packing,  not  including  retail  butchering  estab- 
lishments. 

Soap  and  caudles 

Soda-water  apparatus  

Sporting  goods 

Springs,  si  eel,  car,  and  carriage 

Stamped  ware  (see  also  Tinware,  copperware,  and  sheet-iron  ware) .  -  - 

Starch  

Stationery  goods 

Steam  fittings  and  heating  apparatus  (see  also  Foundery  and  machine- 
shop  products). 

StencQs  and  brands 

Stereotyping  and  electrotyping  (see  also  Type  founding) 

Stono-  and  earthen-ware 

Straw  goods 

Surgical  appliances 

Telegraph  and  telephone  app.iratus  (see  also  Electrical  apparatus  and 

supplies) . 

Terra-cotta  ware  (see  also  Brick  and  tile) 

Tinware,  copperware,  and  sheet-ironware  (see  also  Coppersmithing; ; 

Stamped  n  are) . 
Tobacco,  chewing,  smoking,  and  snuif  (see  also  Tobacco,  cigars  and 

cigarettes} . 

Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 
and  snuif). 

Tools  (see  also  Cutlery  and  edge  tools ;  Hardware) 

Toys  and  games 

Trunks  :iDd  valises 

Type  founding  (see  also  Stereotyping  and  electrotyping) 

Umbrellas  and  canes  

Upholstering  (see  also  Furniture)  

Varnish  (see  also  Paints) 

Vault  lights  and  ventilators 

Vinegar 

Washing-machines  and  clothes-wringers 

Watch  and  clock  repairing 

Watch  cases - 

Watches 

Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and  wagons) .  — 

Whips 

Windmills    

Window  blinds  ami  shades 

Wire  

Wirework 

Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors,  and 
blinds) . 

Wooden  ware 

Woolen  goods  (see  also  Gloves  and  mittens ;  Mixed  textiles) 

Zinc 


No.  of 
estab- 
lish- 
ments. 


17 
7 
28 
32 
2 

14 ' 

6 

143 

35 
1 

2 
0 
2 
2 


561 
10 


77 

■      1 

4 

876 

4 

23 

4 

3 

38 

24 

8 

53 

5 


Capital, 


102,  500 

1,327,553 

681,  000 


Value  of 
materials. 


$379,  r.-.H 

IM,  685 

492,010 

427, 1157 

74,  500 

]  2.5,  900 

125,  895 

84,  649,  718 

3,  341,  777 
3,500 

4,500 
152,  600 

5,500 

141,  GOD 

17,  050 

462,  780 

10,400 

18,800 

74,  306 

297,  744 

17,  200 
2,250 

22,  570 
2,  071,  345 

2,  955,  741 


39,  850 

620 

309,  400 

86,  000 

2,100 

166,  941 

302,  000 

33,  841 

202,  630 

8,681 

27,  322 

16,  000 

223,  857 

662,  399 

3,  950 

205,  694 

32,  COO 

37,  UOO 

1,  889,  531 

86,  527 

127,  960 
1,332,798 
1,  257,  228 


A — INDIANA,    BY   TOTALS   OP   COUNTIES. 


Value  of 
products. 


$1,  387,  911 
3S2,  355 
802,  093 
740,  117 
100,  000 

263,  700 

214,  150 

97,  891,  517 

3,  930,  322 
8,000 

19,  000 
227,  600 

20,  000 
219,  500 

26,500 

680,  530 

28,  000 

69,  554 

246,  305 

484,  009 

48,  800 
5,700 

68,  000 
3,  894,  655 

4, 197,  400 


3,  764,  990 

99,224 

5,  700 

542,  800 

314,  COO 

7,600 

307,  535 

389,  000 

63, 179 

376,  583 

IS,  524 

139,  155 

150,  000 

1,  238,  621 

1,  890,  614 

11,369 

392,  967 

51,250 

82,  749 

2,  664,  710 

200,315 

210.730 
1,  S9(i,  460 
1,  815,  21IU 


The  State 11,198 


Adams 

Allen 

Bartholomew . 

Benton 

Blackford 


Boone  . 
Brown . 
Carroll - 

(^ass 

Clark.. 


Clay 

Clinton  ... 
Crawford  . 
Daviess. . . 
Dearborn . 


247 

141 

13 

40 


$65,  742,  962 


153,  250 

2,  926, 146 

857,  665 

13,  000 

127,  450 


Decatur  .. 
De  Kalb  . . 
Delaware . 

Dubois 

Elkhart... 


Faivette... 

Flo.\d 

Fountain  . 
Franklin . 
Fulton 


138  211,465 

14  110, 400 

127  415, 570 

76  1,  309,  027 

J37  1,  051,  590 


66 
146 
61 

54 
168 

109 
127 
159 
111 
175 

40 
200 
104 
105 
IOC 


465,  t89 
327,  700 
108,  905 
149,  550 
3,  370,  859 

268,  495 
247,300  I 
701,575 
197,  095 
1,  437,  945 

49.1,  255 
3,721,502 
237,  350 
255,  800 
189,035 


$100,  262,  917 


203,  lOS 

5,  017,  413 

1,  341,  996 

14,  405 

301,  350 

522,  518 
102,  740 
625,  896 

1,  647,  388 

2,  677,  664 

442,  699 
482,  036 
127,  140 
388,  716 

2,  792,  361 

324,  885 
274, 949 
830,  363 
261,  801 
1,  765,  818 

566,  931 

3,  754,  549 
437,  578 

567,  624 
303,  673 


$148,006,411 


:CJ,  764 
7,  178,  778 

1,  776,  149 

2.^,  442 
100.  132 

747,  084 
152,  925 
796, 159 

2,  573,  513 

3,  937,  683 

609,  192 
764,  051 
185,290 
504,119 

4,  442,  878 

530,  588 
431,  320 

1,  280,  481 
386,  754 

2,  769,  442 

887,  84C 
.5,  917,  951 
615,094 
879,  817 
459,  197 


121 


112 
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TABLE  ly— MAmJFAGTURES  IN  EACH  STATE  AND  TEEEITOEY:  1880. 
A— INDIANA,  BY  TOTALS  OF  COUNTIES— Continued. 


Counties. 


Gribeon 

Grant 

Greene 

Hamilton 

Hancock 

Harrison 

Hendrieks 

Hetry 

Howard 

Huntington 

Jackson 

Jasper 

Jay 

Jefferson  

Jennings 

Jolinson 

Knox 

Kosciusko 

Lagrange 

Lake  

La  Porte 

Lawrence 

Madison 

Marion 

Marshall 

Martin 

Miami 

Monroe 

Montgomery 

Morgan 

Newton 

Noble 

Ohio 

Orange  

Owen .- 

Parte » 

Perry 

Pike 

Porter    

Posey 

Pulaski , 

Putnam 

ilandolph 

Kipley 

liush 

SaintJosepb 

Scott 

Shelby 

Spencer 

Starke 

Stenben 

Sullivan 

Switzerland 

Tippecanoe 

Tipton 

Union -^ 

Vanderburgh . 

Yermillion 

Vigo 

"Wabash 

"Warren 

"WaiTick 

"Washiugton 

"Wayne 

"Wells 

■White 

Whitley 


No.  of 
estab- 
lish- 
ments. 


I 


92 
134 

84 
167 

90 

72 
158 
177 
122 
153 

141 

44 

88 
123  i 

65; 

133  ' 

100 

177 

79  ! 

04  , 

155 
87 
167 
809 
142 

59 
113 

71 
148 
106 

26 
189 
29 
77 
03 

109 
67 
25 


19 

104 
130 
157 
132 

213 

29 

137 

121 

9 

100 
80 
36 

238 

68 

49 
357 

47 
269 
193 

49 

77 
108 
332 

85 

63 
103 


Capital. 


$252,  585 
657,  7C5 
206,  380 
416.  626 
185,  640 

126,  810 
243,  545 
724,  785 
309,  625 
469,  750 

398,  884 
40,100 
164,  920 
1,  033,  020 
158,  630 

699,  710 
618,  900 
449,  039 
230,  000 
699,  130 

1,201,910 

232,  425 

525,  250 

10,  360,  985 

510,  000 

230,  540 
1,  205,  750 
208,  050 
569,  919 
216,  480 

30,  375 
527,  070 
94,  250 
93,  950 

122,  800 

347,  168 
472,  760 

69,  795 

348,  COO 
368,  710 

67,  800 
362,  285 
316,  960 
314,  440 
251,  835 

3  700,477 

54,  070 

412,  560 

221,  385 

27,  575 

197,  735 
183,  438 
107,  945 

1,  213,  298 
105,  505 

123,  025 
4,  823,  745 

127,  700 

2,  757,  775 
660,  495 

118,300 
160,  635 
466,  735 
2,  963,  535 
204,360 

1)3,940 
280,  020 


AVEKAGE  XUMEER  OF 
HANDS  E5IPL0TED. 


Males 

above  16 

years. 


253 
500 
226 
448 
232 

190 
359 
576 
468 
586 

578 
68 
210 
906 
183 

565 
449 
574 
193 
269 


1,496 
259 
583 

9,118 
481 

340 
707 
328 
581 
412 

32 
540 

89 
181 
108 

304 
292 
84 
324 
397 

44 
502 
430 
403 
303 

3,467 

85 

484 

267 

14 

218 
206 
150 
1,473 
166 

109 
3,060 

103 
3,340 

687 

113 

155 

320 

2,720 

343 

107 
350 


Females'  CMldren 
above  15       and 
years,     youths 


839 
2 


1 

201 

5 

36 


119 
1 


2 
10 

1 
94 


3 
337 


144  ' 

13  I 


1 

122 
89 

20 


101 

30 

12 

5 

11 

51 
15 
34 
513 
12 

22 
70 
25 
28 
26 


Total 

amount  paid 

in  wages 

during'  the 

year. 


29 

1.5 
23 
10 

367 
4 

4 
2 


10 
381 

4 
154 

9 


24 
129 
35 

1 
1 


.$00,  320 
159,  162 
49,  741 

92,  501 
51,  378 

19,  052 
80,  247 

110,  046 
107,  600 
143,  975 

141,  624 
14,  590 
34,  305 

372,  390 
43,  592 

164,  027 

132,  878 

133,  785 
40,  700 

93,  410 

538,  204 

47,  808 

176,  733 

4,  027,  473 

125, 189 

32,  879 
257,  702 

71,717 

173,  963 

93,  968 

9,037 

165,619 

23,  850 

26,  145  . 

23,  714 

5.3,022 

99,487 

10,389 

108,487 

122,  300 

7,  370 
205,  452 

123,  779 
113,253 

88,660 

1,471,983  ' 

8,  1)83 
126,  3ni 

65,  737 
3, 195  ' 

58,310 
53,  698 
34,  ,-i72 
584,  .'(1+ 
28,412 

33,  ]'J4 
1,891,171 

22,  mr, 
1, 492,  ii:;2 

152,  491 

20,  523 
3,5,  1.j8 
95,003 

1,087,391 
99,  640 

25,  814 
66,920 


Value  of 
materials. 


$368, 441 
818,  765 
341, 110 
812,  425 
385,  580 

280,  545 
504,  543 
921,  017 
403,  455 
716,  480 

587,  308 

34,  078 

200,  680 

,  857, 139  i 


191,  870 

928,  304 

1,031,464 

563,  283 

253,  002 

3, 165,  552 

2,  332,  471 
257,  484 
774,  472 

9,  855,  886 
831,  630 

164,  136 
806,  303 
329,  279 

729,313 
593,443 

59,993  I 
088,840  I 
142,  105  I 
185,493 
200,  973 

29.5,  999 
370,940 
125,820 
453,  1.37 
1,125,810 

97,  006  i 

504,  153  ■ 
674,  912 

470,  975  I 

381,957  i 
I 

3,  735,  130 

03,  295 
055,  822 
387,079 

62,  352 

339,  274 
400,  228 
109,  132 
1,  734,  580 
274,  325 

109,  090 
5,  205,  230 

100,  732 
7,  072,  514 

823,  878 

166,  286 
325,  163 
515,079 

4,  400,  503 
502,  577 

228.  802 
308,  955 


Value  of 
products. 


$545,  353 
1,181,321 

471, 247 
1,  071,  081 

432, 990 


757, 803 

1,  251,  275 

641, 444 

1,  001, 672 

920,  689 

06, 141 

374, 695 

2,  672, 190 
295, 449 

1,  315,  209 

1,  356, 776 

904, 549 

376, 603 

3,  497,  900 

3,  393, 862 

399,  648 

1, 194,  312 

28,  425,  874 

1, 175,  085 

245, 648 
1,3)1,353 

489,  996 
1, 138,  303 

819,  m 

91,  548 
1,  076. 319 
200, 945 
275, 826 
287,  47 J 

459. 403 
595, 843 
159,470 
694, 457 

1,  410, 989 

124, 752 
881,013 
935,  201 
745,  354 
619,  387 

6,  749, 756 
89, 883 

982. 404 
548,  249 

73, 717- 

489,  954 
506, 638 
248, 428 

2,  806,  261 
400, 491 

263,  817 

8,  439, 173 
232,  946 

9,  709, 800 
1, 230, 287 

228, 240 
438, 274 
762,  533 
0,  80.5, 259 
752, 175 

302, 835 
473,410 


B^INDIAJSfA,   BY   SPECIFIED   INDUSTRIES. 


MECHANICAL  AND  MANUFACTUEING   INDUSTBIES. 

All  industries 

Agricultural  implements 

Artificial  limbs  (see  also  Surgical  appliances) 

Awnings  and  tents 

Bagging,  flax,  hemp,  and  jute 

Bags,  other  than  paper 

122 


11,  198  I     $65,  742,  962 


3,  231,  818 

2,000 

3,700 

97,  000 

5,000 


62,  072 


2,  3.57 
1 
13 


,015 


3,821 


61 


$21,  960,  888      $100,  262,  917  ;    $148, 006, 411 


1,010,644 

2, 182, 137 

4,460,408 

800 

500 

3,000 

3,250 

6,  500 

12,  000 

69,000  1 

59,  500  ' 

189,  000 

700 

55,  000 

60,000 

STATISTICS  OF  MANUFACTURES. 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AISD  TEREITORY:  1880. 
B — INDIANA,  BY  SPECii'iED  INDUSTRIES — Continued. 


Mechanical  and  manufacturing  industries. 


Bags,  paper 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) . 

Baskets,  rattan  and  willow  ware 

Belting  apd  hose,  leather 

Blacksmithing  (see  also  Wheelwrighting) 


Bookbinding  and  blank-hook  making 

Boots  and  shoes,  including  custom  work  and  repairing  . 

Boxes,  cigar  

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 


Brass  castings 

Bread  and  other  bakery  products 

Brick  and  tile  (see  also  Drain  and  sewer  pipe) . 

Bridges 

Brooms  and  brushes 


Carpentering ^. . 

■Carpets,  rag 

Carriage  and  wagon  materials 

Carriages  and  wagons  (see  also  AVheelwrighting) 

Cars,  railroad,  street,  and  repairs  


Cheese  and  butter  (factory) 

Clothing,  men's 

Clothing,  women's 

Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods  . 


Coke 

Confectionery 

Cooperage    

Coppersmithing  (see  also  Tinware,  copperware,  and  sheet-iron  ware)  - 
Cordage  and  twine 


No.  of 
estab- 
lish- 
ments. 


Cotton  goods  (see  also  Hosiery  and  knit  goods;  Mixed  textiles) 

Cutlery  and  edge  tools  (see  also  Hardware) 

Dentistry,  mechanical 

Drain  and  sewer  pipe  (see  also  Brick  and  tile) 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders;  Patent 
medicines  and  compounds). 

Dyeing  and  cleaning 

Dyeing  and  finishing  textiles 

Electrical  apparatus  and  supplies  (see  also  Telegraph  and  telephone 
apparatus). 

Electroplating 

Engraving,  wood 


Fertilizers 

Files  (see  also  Saws)   - 

l^lax,  dressed 

Flavoring  extracts 

Flouiing-  and  grist-miU  products 

Foundery  and  machine-shop  products  (see  also  Irou  work,  architect- 
ural .and  ornament.al;  Steam  fittings  and  heating  .apparatus). 

Fruits  and  vegetables,  canned  and  preserved 

Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering) 

Furniture,  chairs 

Furs,  dressed 


Glass 

Glue 

Grease  and  tallow  . 

Hairwork 

Handles,  wooden . . . 


Hardware  (see  also  Cutlery  and  edge  tools) 

Hardware,  saddlery 

Hats  and  caps,  not' including  wool  hats 

Hones  and  whetstones 

Hosiery  and  knit  goods  (see  also  Cotton  goods ;  "Woolen  goods) . 

Ironandsteel 

Iron  bolts,  nuts,  washers,  and  rivets  

Iron  forcings 

Iron  nails  and  spikes,  cut  and  wrought 

Iron  railings,  wrought 


Iron  work,   architectural  and  ornamental  (see    .also  Foundery  and 

machine-shop  products). 
Jewelry. 


Leather,  cun-ied  . 
Leather,  t.anned  , 
Lightning  rods  . . 


Lime 

Liquors,  distilled 

Liquors,  malt 

Liquors,  vinous  (see  also  Liquors,  distilled) 

Litnographing  (see  also  Printing  and  publishing) . 

Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds; 
carved). 

Lumber,  sawed 

Malt 


Wood,  turned  and 


1 
4 
5 
2 
,384 

10 
949 
4 
3 
4 

I 

7 

155 

'i35 

2 

32 

344 

15 

44 

195 

5 

49 

228 

2 

9 

41 

2  ! 

29  ' 

265 

1 

1 

4 
5 


10 


120 


251 

37 

1 

4 
4 
6 


1 

93 

105 

1 

21 
22 
63 


,022 


Capital. 


$3,000 
6,300 
1,390 

25,  000 
821,  051 

15,  757 

766,  218 

7,000 

4,000 

43,  300  i 

24,  700 

360,  910 

1,408,264 

11,000 

35,  925 

284,  790 

10,  525 

1,  249,  008 

2,732,417 

450,  000 

82,  345 
810,  640 

37,  000  ■ 
174,  500 
556, 100 

8,000 
132,  400 
970,  560 

5,000 
500 

1,  090,  000 

3,  850 

24,  980 

12,  000 

84,  700 


5,500 
4,400 
1,400 

1,400 

825 

157,  000 
3,850 

158,  500 
500 

9,  484,  023 

3,  993,  578 

58,  450 

2,  243,  250 

395,  850 

500 

1,  442,  000 

47,  500 

10,400 

500 

34,  300 

54,  795 

25,  000 
3,  050 

35,  000 
45,  000 

2,  283,  000 

26,  000 
5,000 

150,  000 


AVERAGE  NUMUER  OF 
HANDS  EMPLOTED. 


Males    1  Females  Children 
above  16  above  15      and 
years.       years,      youths. 


9,  000  [ 
111,  000  1 

10,  000 

381,  552 

053,  319 

45,  000 

196,  200 

2,  300,  250 

1,  609, 179 

3,060 

800 

16,  750 
41,  250 

056,  546 

7,  048,  088 
123,  000 

1 

18 

6 

9 

1,443 

22 
1,415 
16 
4 
61 

29 

448 

3,908 

"     30 

104 

1,210 

10 

1,761 

2,790 


104 

876 

3 

62 

349 

4 
105 

!,447 


193 
11 

20 


48 


168 

17 

216 

1 

3,146 

3,798 

147 

2,628 

587 


695 
30 

24 


54 
30 
7 
17 
26 

1,883 

44 

3 

300 

13 

132 

3 

181 


321 

415 

577 

4 

4 

18 
44 
691  j 

9,  926  \ 

22  I 


10 
807 
87 
11 
30 


391 


30 


4 

3 

201 


Total 

amount  paid 

in  wages 

during  the 

year. 


26 
328 


33 

3 

44 

111 

25 

2 
17 


3 
15 


20 
140 


13 

128 

97 

221 

99 


114 

a 
1 
1 
1 


1 

6 
26 

413 


.$1,  000 

6,815 

830 

3,600 

414,  713 

14,848 

494,  435 

6,331 

5,250 

23,  020 

17,  149 
199,  949 
710,  254 
16,  500 
33,  850 

425,  249 

6,427 

614,  128 

1, 133,  2r3 

791,  267 

20,  587 
610,  114 
20,500 
20,  608 
167,  844 

300 

.52,  302 

843,  942 

2,500 

400 

162,  829 
2,  458 

10,952 
4,500 

26,  976 


13,  350 

12, 100 


1,218 

1,  8.50 

64,  099 

7,125 

87,  050 

300 

989,087 

t 

1,  672,  520  1 

29,  980  I 
3,044,367  ', 
232,  005 
1.50 

284,  207 

10,  320 

6,800 

120 

9,795 

16,  900 

12,000 

3,  825 

9,790 

24,  700 

864,  921 

13,  000 

1,000 

170,  710 

3,700 

44,  600 

1,800 

66,  080 
108,  761 

9,000 

67,  850 
177,  767 
257,  514 

2,  540 
2,  300 

8,  556 

24,  007 

251,  410 

1,  571,  740 
9,715 


Value  of 
materials. 


$6,  000 
37,  000 
1,350 
40,  693 
668,  855 

13,  644 

975,  089 

7,  175 

7,050 

50,  350 

53,  000 

779,  775 

604,  226 

11,  000 

80,  239 

1,114,488 
16,  200 
1,  308,  566 
1,  605, 103 
3,  792,  600 

157,  606 

1,  398,  380 

65,  000 

439,  450 

222,  975 

2,  225 

286,  935 

1,  943,  038 

16,  000 

600 

651,  434 
4,850 

16,  787 
4,000 

63,  692 


11,  700 

9,850 

800 

1,150 
400 

724,  525 

2,250 

242, 110 

800 

26, 104,  637 

3,  915, 1C4 

1,56,  325 

1,  997, 177 
246,462 

1,  000 

433,  733 

61,2.-|0 

44,  9.50 

850 

18,  880 

44,  575 
30,  500 
8,200 
43,750 
103,  280 

3,  293,  073 

60,  000 

9,000 

251,  332 

5,710 

87,  691 

1,000 

1, 192,  434 

971,  201 

6,000 

97,  604 

2,  000,  523 
1,  092,  752 

10, 171 
400 

14,  425 

63,  303 

762,  494 

9,  627,  097 
142,  400 


Value  of 
products. 
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STATISTICS  OF  MANUFACTURES. 


Table  IV.— MANUFAOTUEES  IN  EACH  STATE  AND  TEERITOEY:  1880. 
B— INDIAKA,  BY  SPECIFIED  INDUSTRIES— Continued. 


Mechanical  and  manufacturing  induatriea. 


Marble  and  atono  woik 

Masonry,  biicl;  and  stone 

Mattresses  ami  spring  beds  (see  also  Furniture) . 

Millinery  and  lace  goods 

Mineral 'and  soda  waters -. 


Mixed  textiles  (see  also  Cotton  goods;  Woolen  goods). 

Models  and  patterns 

Musical  instruments  and  materials  (not  apecilied) 

Musical  InstrumeTits,  organs  and  materials 

Musical  instruments,  pianos  and  materials 

Oil ,  lard .' 

Oil,  linseed 

Oleomargarine 

Painting  and  paperhanging  

Paints  (see  also.Yamisli) 


No.  of 

estab- 

Ush- 

xnents. 


Paper  (see  also  VFood  pulp) 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals). 

Photographing 

Plumbing  and  gasfttting 

Printing  and  publishing  (see  also  Lithographing) 

Puraps,  not  including  steam  pumps 

Kefrigerators 

Hegalia  and  society  banners  and  emblems 

Koofing  ^d  roofing  raatciaals 

Saddlery  and  harness 


Safes,  doors,  and  vaults,  tire-proof. ...:...   - 

Saeli,  doors,  and  blinds  (see  also  Lumber,  planed;  "Wood,  turned  and 
carved). 

Saws  

Scales  and  balances 

Sewing-machine  cases 


Shingles,  split  . 
Shipbuililing . . . 
Shirts  . 


Show-cases 

Slaughtering  and  meat-packing,  not  including  retail  butchering  estab- 
lishments. 

Soap  and  candles 

Spectacles  and  eyeglasses 

Starch  - 


Stationery  goods 

Steam  fittings  and  heating  apparatus  (see  also  i'oundery  and  machine- 
shop  products). 

Stencils  and  brands 

Stereotyping  and  electrotyping , 

Stone-  and  eartlicu-ware 

Surgical  applitmces  (see  :tlso  Arlificial  limbs)  

Telegraph  and  telephone  apparatus  (see  also  Electrical  apparatus  and 
supplies). 

Tinware,  copperware,  and  sheet-iron  ware  (see  also  Coppersraitliing) .. 
Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snuff). 

Toys  and  games  

Trunks  and  valises 


Umbrellas  and  canes  .  - 

Upholstering  (see  al.'ro  Fui-niturc) 

Upholstering  materials 

Varnish  (see  also  Paints) 

Vinegar 


"Washing-machines  and  clothes-wringers 

"Watch  and  clock  repairing 

"Wheelwrightiug  (see  also  Blacksmithing;  Carriages  and  wagons). 

"Windmills 

Window  blinds  and  shades 


"Wirework 

"Wood  pulp , 

Wood,  turned  and  carvod  (see  also  Lumber,  planed ;  Sash,  doors,  and 
blinds) . 

"Wooden  ware 

"Woolen  goods  (see  also  Mixed  textiles) 


156 
48 
11 
6 
11 

5 

2 
5 
5 
2 


55 
2 
2 
6 
458 

1 
40 

3 
1 

3 

9 

23 

9 

2 
25 


319 
1 


3 

37 

639 

1 


Capital. 


$338,  547 
44,  937 
29,  300 
37,  000 
23,  500 

685,  000 
300 
32,  850 
53,  000 
77,  000 

40,  000 
435,  000 

1,000 
79,  750 

8,000 

875,  000 

43,  600 

47,  200 

87,  700 

1, 126,  320 

251,  400 

36,  000 

3,500 

17,  700 

898,  825 

300 
744,  850 

112,  000 

2,000 

514,  000 

745 

194,  250 

19,400 

2,300 

3,  974,  000 


39,  300 

2,000 

625,  000 

7,500 

15,  000 


2,750 

5,000 

64,  050 

500,  000 

80,000 

634,  418 
2,000 

298,  837 

15,  500 
29,  800 

850 

24,  575 

4,000 

85,  000 

17,  410 

13, 100 
42,  775 
418,425 
38,  000 
22,  000 

7,000 

6,000 

36,  250 

128,700 
, 273,  705 


AVERASE  NUMBEU  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


582 
305 


208 

3 

82 

96 

90 

10 
103 

10 

314 

] 

1i 

45 

133 

1,222 

300 

91 

4 

21 

1,157 

5838 

64 
5 


24 

312 

14 

3 

1,790 


37 

2 

310 

12 

10 


805 
5 


820 


50 
7 
13 

24 

22 
54 
669 
28 
23 

3 
15 
97 

113 
846 


Females  Children 
above  15       and 
years,      youths. 


A — IO"WA,  BY  TOTALS  OP  COUNTIES. 


The  State 

COUSTIES, 

Adair 

Adams  

Allamakee 

Appanoose 

A  adubon 

124 


6,921 


$33,  987,  886 


32,  500 
40,  650 
451,496 
78,  607 
15, 100 


25 
64 
228 
100 
15 


167 
11 
15 


108 


32 
587 


1,431 


134 


28 

1 

2 

2 

160 


225 
1 


21 


38 
308 


Total 

amount  paid 

in  wages 

during  the 

year. 


1,559 


$250,  699 

127,  084 

15,  250 

12,  100 

7,166 

209,  337 

600 

33,  450 

60,  400 
42,  500 

4,260 

44,  715 

1,200 

139,  809 

1,200 

166,  628 
31,300 
23, 160 

61,  229 
689,  590 

112,299 
25,  000 
3,348 
9,648 

430,  264 

470 
236,  304 

56,  050 

2,400 

389,  243 

1,375 
211,  736 
31,460 

1,  620 
494,  622 


13, 176 

1,000 

145,  880 

3,000 

4,000 


5,700 

4,000 

26,  255 

86,  000 

44,  000 


325,  447 
500 

318, 158 

5,  600 

23,  567 

100 

24,  577 
1,800 
7,716 
5,895 

10,450 
29,  640 
207,  077 
10,  300 
10,  900 

1,800 

1,350 

41,352 

58,  250 
462,  681 


Value  of 
materials. 


$427,  251 
186,  2m) 
35,  20.) 
78,  iluO 
19,  246 

503,  052 

150 

13,  000 

64, 400 

43,  000 

130,000 

1, 125,  OOO 

8,000 

269,  360 

18,  000 

741, 793 

35,  600 

24,  309 

136, 110 

703,  984 

247,  925 

52,  000 

6,600 

52,  675 

1,  168,  735 

200 
908, 133 

161,  000 

3,000 

940,  625 

2,445 

629,  840 

42,  642 

6,  500 

13,  645,  927 


73,  530 

1,  000 

959,  740 

1,500 

48,  000 


6,  825 

2,  500 

14,  533 

25,  000 

90,  000 


798,  079 
400 


15,500 
36,  550 

1,100 
62,  100 

1,600 
95,000 
30, 170 

26,  300 
19,  645 
288,  112 
43,  600 
32,  000 

15,  000 

300 

65,  312 

65,  250 
1,  823,  390 


$9,  725,  962 


4,  423 
17,  8.37 
79,  919 
26,  750 

3,  525 


$48,  704,  311 


32,  ,590 
174,  K27 
348  408 
196,  625 

30,  650 


Value  of 
products. 


$980,  072 

389, 325 

74, 225 

.      l;!2,O00 

•        37, 840 

918, 150 

1,900 

68,  800 

160,  500 

109, 000 

145,  000 
1,  276, 806 

18,  000 
531,  902 

35, 000 

1, 112, 660 
170,  200 
94,785 
266, 120 

1,  832,  023 

533, 906 
90,000 
17, 018 
90, 475 
2, 126, 896 

1,300 
1,  437,  350 

291,  000 

8,500 

1, 354,  625 

6,725 

810, 655 

95,  800 

9.  250 

15,  209;  204 


102, 622 

3,000 

1,  276, 880 

7,600 

60, 000 


21,100 
8,000 

71,340 
150,  000 
180, 000 


1,553,484. 
1,800 

1, 226, 325 

26,  500 

84,  000 

3,  COO 

116,  789 

6,000 

112,  000 

63, 250 

62,  800 

85,  248 
841, 33C 

64,  000 
69, 000 

25,  000 

5,  850  ' 
148, 036 

189,  200 
2,729,347 


$71, 045, 926 


42,017 
225, 999 
545,  852 
285, 103 

39, 165 


STATISTICS  OF  MANUFACTURES. 


115 


Table  IV.— MAKUPAOTUEES  IN  EACH  STATE  AND  TEEEITOIiY:  1880. 
A — IOWA,  BY  TOTALS  OF  CODNTIES— Continued. 


Benton  

Black  Hawk . 

Boone  

Bremer 

Buchanan  — 


Buena  Vista . 

Butler 

Calhonn 

Carroll 

Case 


Cedar 

Cerro  Gordo 

Cherokee 

Chickasaw  . . 
Clarke  


Clay 

Clayton... 
Clinton... 
Crawford  . 
Dallas  .... 


Davis..; 

Decatur 

Delaware  ... 
Dos  Moines - 
Dickinson  . . 


Dubuque  . 
Emmet  ... 
l*'ayette .  -  - 
Floyd  .... 
Franklin  . 


Fremont . . 
Greene  . . . 
Grundy . . . 
Gutkrie... 
Hamilton . 


Hancock. 
Hardin  . . 
Harrison. 
Henry  . . . 
Howard  . 


Humboldt . 

Ida 

Iowa    

Jackson  . . . 
Jasper 


Jefferson  . 
Johnson  .. 

Jones 

Keokuk .. . 
Kossuth  . . 


Lee  — 
Linn . . . 
Louisa . 
Lucas  . 
Lyon  . . 


Madison  . . 
Mahaska  . 
Marion  ... 
Marshall.. 
MiUa  


Mitchell 

Monona 

Monroe 

Montgomery  . 
Muscatine  — 


O'Brien.... 
Osceola  (a) 

Page 

Palo  Alto  . . 
Plymouth . . 


Pocahontas 

Polk 

Pottawattamie 

Poweshiek 

Ringgold 


Coanties. 


No.  of 

estab. 

lish- 

mentg. 


95 
133 
80 
69 
73 

28 
45 
25 
14 

42 

65 
31 
31 
60 


26 

209 

172 

64 

63 

72 

65 

155 

134 

2 

459 

4 

88 

81 

30 

70 
'    33 

27 
40 
44 

1 

81 
66 
99 
47 

17 

4 

68 

130 

67 

65 
180 
116 
130 

28 

285 

207 

40 

59 

4 

43 
100 
102 
111 

29 

81 
33 
49 
41 
195 


Capital. 


ATEKAGE   NU.MBER  OF 
HANDS  EMPLOYED. 


Males    I  Females  Children 
above  16  above  15 1      and 
years.       years,      youths. 


$221,  363 
539,  578  I 
254,325 
143,  650 
207,  >i30 

63,  850 
139,915 
21,  6.")0 
42,  35'J 
127,630 

125,  915 
187,800 

05,475 
128,  830 

79, 150 


31,875 

37 

783,  085 

486 

2,  7.52,  492 

1,  419 

98,015 

115 

151,  025 

91 

90,  995 

110,480 

359,  480 

1,  420,  373 

18,  000 

3,  749,  701 

4,900 

264,  976 

310,  160 

61,  600 

208,  463 
105,  005 

89,  750 
132,235 

75,  240 

1,800 
296,  545 
121,  575 
346,  280 
102,  500 

72,  175 
28,000 

263,  838  I 
683,  630  I 
158,  510 

17.5,  925 
816,  406 
276,  490 
270,  240 
55,  675 

2, 146,  634 
1,  664, 150 

89,  800 
108,  973 

32,  500 

90,  475 
392,  381 
201,  836 
692,  538 

80,  682 

384, 485 
90,  700 

73,  755 
131,476 

1,  056,  985 

86,  825 


200 
438 
218 
125 
174 


79 

30 

38 

174 

82 
69 
69 
122 
69 


161 

123 

294 

1,277 


2,795 

4 

180 

185 


198 

103 

54 

77 

73 


200 
139 
237 


31 
21 

227 

405 

.  152 

127 
638 
272 
206 
66 

1,674 

1,170 

98 

130 


78 
296 
195 
424 

60 

183 
62 

120 
92 

806 


Total 

amount  paid 

in  wrgos 

during  the 

yar. 


3 
10  I 


4 
10 


1 

28 
219 

2 
4 

4 

5 

25 


206 
56 
2 
13 


6 
13 
16 
4 
3 

4 
1 
4 
2 
123 


$53,  837 
ICG,  749 
87,417 
30,  766 
56,  229 

20,  166 
20,428 

4,  605 
JO,  139 
68,  418 

24,  381 

22,  048 

23,  199 
30,  603 
27,  680 

12,335 
163, 173 
581,010 

41,300 

18,  510 

45,598 

23,2.33 

90,499 

550,293 

2,026 

1,  399,  994 

1,160 

43,  607. 

60,  425 

14,  214 

70,  655 

21,  048 
18,314 
20,  881 

19,  983 


V-hIuo  of 
mateiiahs. 


67,  814 
32,  466 
62,  501 
23,  500 

8,731 
6,375 

68, 179 
121,  424 

36,784 

36,  973 
191,478 
79,  307 
52,  707 
10,425 

600,  910 

464,  596 

20,695 

43,681 

3,480 

18,  909  ; 
103,  593  , 

46,902 
182,296 

23,  393 

07,  385 
10,294 
29,291 
32,  520 
341,404 

6,135 


$278,  390 

1,083,281 

399,  938 

175,  483 

265,640 

140,204 
251,892 
41,219 
67,423 
497,  526 

131,478 
293,880 
142,  770 
19,3,228 
174,420 

94,  841 

722,  883 

2,  701,  534 

197,  712 

204,  723 

159,  778 
1,36,388 
390,  614 

1,  623,  936 
32,  970 

4,  235,  244 

11,3.50 

445,  400 

360,  869 

70,  014 

295, 154 
116,443 

71,  879 
155,  888 
109,  154 

6,650 
311,  821 
183,  678 
467,101 
180,  509 

56,  010 

04,  250 

■   343, 133 

1,  469,  513 

292,  290 

286, 159 
887,  633 
547,  679 
380, 452 
79,  305 

1,978,312  ' 

4,  249,  617  I 

189,806 

163,291 

41,430 

133,545 
364,273 
273,114 
1,008,009 
209,  315 

478,793 
128,  940  ', 

160,  703 
161,895 

1,238,421 

39,  550 


Value  of 
products. 


1 


$118,  ."04 

1,437,027 

680,  053 

ar4,  204 

422,  583 

190,  008 
338,  738 
62,767 
100,  591 
635,  657 

202,  349 
363,  305 
192,  959 
288,  046 
249,  644 

125,  237 

1,  079,  603 

4,  080,  647 
306,  891 
270,  917 

267,  425 
234,  544 
044,  319 

2,  838,  053 

38, 140 

6,  885,  289 

1.5,  115 

590,  666 

540,  865 

100,  479 

481,  6S9 
160,  952 
116,  675 
228,  483 
107,  915 

7,538 
471,  384 
267,  056 
623,815 
264,  487 

82,  670 

80,840 

512,364 

1,  788,  664 

397,  636 

418,  603 
1,  332,  549 
785,  620 
660,  500 
122,  466 

3, 192,  058 

5,  206,  859 
276,  462 
266,  344 

49, 170 

205,  798 
611,  530 
395,  311 
1,  607,  650 
275,  2,36 

625,  539 
173,  471 
249,  905 
247,  320 
1,  913, 149 

57,543 


Sac 

Scott  . . 

Shelby. 

Sioux . . 

.  Story  . . . 


Tama 

Taylor 

Union 

Van  Buren  , 
"Wapello 


42 
16 
12 

2 

202 

120 

51 

16 

21 

241 

11 

7 

36 


89,  350 
31,  500 
128,  500 

2,200 

1,  664,  790 
646,  641 
244, 100 

18,  760 

63,  900 

2,  983,  167 

46,  330 
14,  950 
68,  650 


82 
38 
37 

2 

,396 

685 

177 

46 

58 
,564 
63 
10 
62 


85 


81  242,334  156 

32  62,423  77 

48  125,500  147 

97  301,400  228 

154  1,094,495  ,l  943  ' 

a  Returned  as  having  no  manufactures. 


41 
10] 


104 
5 
6 


5 
152 
1 
1 
3 


7 

5 

16 

23 


26,908 
10,702 
18,  176 

1,000 

715,  399 

282,  309 

79,002 

13,  350 

14,  922 
705,  6113 

15,707 

19^443  j 

3J,  .581 
20,  403 
6J,  932 
83,  072 
373,  .577 


129,645 
32,098 
277,  880 

500 
3,  023,  639 

1,  779,  234 
211,  803 

60,  650 

99,  665 
3,105,143 
74,611 
19,  200 
61,988 

357,111 
143,467 
289,  217 
449,  722 

2,  706,  528 


197.  5(3 

67,  818 

356,  381 

3, 172 
4,  530,  428 

2,  448,  842 
411,  01« 

92,  .385 

128,  959 

4,  667,  511 

102,  66» 

29,  53» 

98,  126 

302,  741 
209,  45K 
4^3,694 
OJi,  ilii  1 

3,  506,  :;7n 


1'2."5 
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Table  IV.— MANUFAOTUEES  IS  BACH  STATE  AND  TEEEITOEY:  1880. 
A— IOWA,  BY  TOTALS  OF  COUNTIES— Continued. 


a  Returned  as. having  no  manufactures. 
B — IOWA,   BY  SPECIFIED  INDUSTRIES. 


MECIIAKICAL  AND  MANUFACTURING  IKDUSTEIES. 

All  industries 


Agricultural  implements 

Awnings  and  tents 

Bags,  paper 

Baking  and  yea.st  po'n'deis(see  also  Drugs  and  chemicals) . 
Baskets,  rattan  and  willow  ware 


Bellows 

BLicksmithing  (see  also  "Wheelwrighting) 

Bookbinding  and  blank-book  making 

Boots  and  shoes,  including  custom  work  and  repairing . 
Boxes,  cigar ' 


Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  castings 

Brass  ware  . 

Bread  and  other  bakery  products  . 


_Brick  and  tile 

Bridges 

Brooms  and  brushes  . 

Carpentering 

Carpets,  rag 


Carriage  and  wagon  materials 

Carriages  and  wagons  (see  also  Wheelwrighting)  . 

Cheese  and  butter  (factory) 

Clothing,  men's 

Clothing,  women's 


Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods. 

Confectionery 

Cooperage 

Cordage  and  twine  


Corsets ; 

Cutlery  and  edge  tools  (sec  also  Hardware ;  Tools) 

Dentistry,  mechanical 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders ;  Patent  med- 
icines and  compounds). 
Dyeing  and  cleaning _ 


Engraving  and  die-sinking 

Engraving,  wood 

Fertilizers 

Files 

Flouring-  and  griBt-mill  products , 

Foundery  and  machine-shop  products  (see  also  Iron  work,  architect- 
ural and  ornamental ;  Steam  fittings  and  beating  apparatus). 

Fruits  and  vegetables,  canned  and  preserved 

Furniture  (see  also  Jilattresses  and  spring  bods ;  Upholstering) 

Furniture,  chairs 

Furs,  dressed 


Glass 

Gloves  and  mittens  (see  aLso  Hosiery  and  knit  goods;  "Woolen  goods) - 

Glucose 

Grease  and  tallow 

HairworJt 


Handles,  wooden _ 

Hardware  (see  also  Cutleiy  and  edge  tools;  Tools) 

Hats  and  caps,  not  including  wool  hats 

Hosiery  and  knit  goods  (see  also  Gloves  .and  mittens;  Woolen  goods) . 
Iron  work,  architectural  and  ornamental  (see  also  Foundery  and  raa- 
chiue-sbop  products). 

Jewelry 

Lard,  reiined 

Lead,  bar,  pipe,  sheet,  and  shot 

Leather,  curried 

Leather,  tanned 


Lightning  rods 

Lime 

Lilhographing  (see  also  Printing  and  publishing)  . 

Liquois,  distilled 

LiqnOTs.  malt 

Vir, 


6,921 


68 
2 
2 
3 
4 

1 
1,073 


40 

381 

11 

2 
208 
244 
167 

1 


15 

18 

112 

4 

1 

2 
24 


2 
713 


5 
109 


1 

1 

10 

10 

1 

32 

2 

3 

114 


$33,  987,  886 


1, 185,  530 

2,150 

18,  500 

7,500 

575 

2.50 

758,  812 

102,  500 

499,  207 

6,000 

1,100 
43,  500 

4,400 

10,  000 

353,  033 

478,  614 
685,  600 
30,  500 
322,  263 
2,755 

29,  000 
1,  505,  045 

657,  508 

065,  363 

2,000 

38,  000 
45,  900 
96,  850 
194,  539 
13,  800 

2,000 

30,  000 
17,  000 
11,700 

1,600 

2,500 
100 

21,  500 
900 

7,  890,  859 

1,  032,  550 

66,  000 

744,  670 

51,000 

0,600 

57,  000 
25,  100 
55,  000 

22,  750 
7,300 

1,000 
3,200 
1,500 
2,  200 
)  1,  700 


12,  800 
1,000 
2,800 
12,4.55 
14,  575 

5,  000 

56,  285 

11,  500 

118,200 

1,987,  .S43 


785 
4 
4 
12 
1 

2 

1,079 

73 

760 

5 

1 

55 

9 

10 

271 

2,063 
136 
75 

1,364 
■  10 

27 

1,372 

070 

512 


27 
30 
49 
515 
30 


2 

1 

22 

5 

2,146 

1,076 

41 

723 

121 

4 

24 
14 
25 
32 
6 

0 
10 
2 
3 

28 


10 

I 

5 

12 

12 

6 

98 

15 

75 

.526 


1,431 


91 

377 

12 

5 

1 

19 


1,559 


31 

175 

2 

15 

31 


243,  635 

950 

2,150 

7,660 

350 

675 

342,  066 

47,  438 

261,  483 

3,302 

1,140 

18,  400 

4,700 

2,600 

134,  662 

426, 120 
87,  808 
35,  527 

643,  381 
4,351 

13,  375 

610,  017 

139,  813 

353,  100 

2,260 

15,  428 

13,564 

27,  334 

207,  573 

9,455 

1,000 

8,175 

11,047 

3,200 

1,300 

1,200 

160 

7,050 

2,400 

748,  045 

471,  574 

17,  048 

314,  752 

25,  820 

1,400 

2,000 
23,  240 
4,102 
8,720 
5,300 

1,800 

2,600 

1,000 

460 

14, 100 


5,050 
200 
2,500 
3,417 
4,327 

3,100 

23,  245 

10,  850 

20,  000 

218,017 


,  704,  311 


eM,  096 

4,250 

45,  000 

38,  200 

1,076 

500 

624,  583 

54,  927 

555,  768 

7,580 

1,353 
28,  900 

5,900 

20,  000 

541,  629 

270,  963 

242,  868 

56,  290 

1,  287,  218 

5,694 

22,  700 

1,  042,  758 

1,  261,  316 

830,  510 

8,000 

95,  063 

22,  600 

137,  441 

312,  006 

20,  004 

2,000 
9,647 
7,630 
14,  860 

1,  150 

1,000 
1.50 

6,  306 

600 

10,  488,  480 

747,  559 

5:),  300 

626,  453 

37,  400 

4,600 

3,248 
35,  915 
19,  030 
05,  322 

9,350 

500 
0,800 

800 
1,  554 

21,  000 


3,776 

3,  000 

36,  000 

47,  020 

24,  099 

3,  000 
30,  959 

9,000 
192,338 
9 '8,  135 


I 


No.  of 
estab- 
lish- 
ments. 

Capital. 

A-STSEAGE   NUMBER   OF 
HANDS  EMPLOYED. 

Tot.al 

amount  paid 

in  wages. 

during  the 

year. 

T.alne  of 
materials. 

Value  of 
products. 

Counties. 

Males 

above  16 

years. 

Fem.ales 

abo^l5 

years. 

Children 

and 
youths. 

60 
70 
55 
59 

$110, 735 

175,  350 

62,  450 

171,  525 

121 
146 
129 
191 

3 

1 
1 
4 

$24,  838 
45,  950 
27,677 
65,  478 

$218,  460 
388,  183 
158,  060 
194,  878 

$314,  418 

12 
2 

Wayne 

245,  757 
341  190 

Webster 

Winnebago  (a) 

67 
91 
10 
4 

393,  786 
705,  650 
66,  000 
13,  300 

229 

449 

33 

7 

10 
16 

3 
14 

66,  982 

192,  478 

14,  600 

1,500 

512,  590 

840,  095 

79,  900 

15,  610 

689, 125 

1,  233,  666 

110,  625 

20,086 

Woodbury 

Worth 

Wright • 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEEKITORY:  1880. 
B — IOWA,  BY  SPECIFIED  INDUSTRIES— Continued. 


Mecli.inical  and  manufacturing  industries. 


Liquors,  vinous  (see  also  Liqriors,  distilled) 

Lock-  and  gun-smithins 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds)  . 
Lumber,  sawed 


Malt  

Miirble  and  stone  work *. 

Masonry,  brick  and  stone 

Mattresses  and  spring  beds  (see  also  Furniture) . 
Millinery  and  lace  goods 


No.  of 
estab- 
lish- 
ments. 


Mineral  and  soda  waters 

Models  and  patterns 

Musical  instruments,  organs  and  materials. 

Oil,  lard       

Oil,  linseed 


Painting  and  paperhangiug 

l*aints 

Paper  — ■ 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals). 
Paving  materials    


Pliotogiapbing  

Pickles,  preserves,  and  sauces 

Plumbing  .and  gasfitting 

Printing  and  publishing  (see  also  Lithographing) - 
Pumps,  nut  including  steam  pumps  ^ 


Rooiing  and  roofing  materials 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  i^laned)  - 

Scales  and  balances 

Sewing  machiues  and  attachments 


Shipbuilding  

Shirts 

Show-cases 

Slaughtering  and  meat-packing,  not  including  retail  butcbering  estab- 

It^hments. 
Soap  and  candles 


Sporting  goods  

Starch  ^  

Stationery  goods -■  -  - 

Steam  fittings  and  beating  apparatus  (see  also  Foundery  and  machine- 
shop  products). 
Stereotyping  and  electrotyping 


Stone-  and  earthen-ware 

Straw  goods 

Surgical  appliances 

Tinware,  eopperware,  and  sheet-iron  ware 

Tobacco,  chewing,  smoking,  and  snulf  (see  also  Tobacco,  cigars  and 
cigarettes). 

Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 
audsnuflf). 

Tools  (see  also  Cutlery  and  edge  tools;  Hardware) 

Trunksandvalises 

Upholstering  (see  also  Pumitnro) 

Upholstering  materials 


Vinegar 

Washing-machines  and  clothes- wringers - 

Watch  and  clock  i-epairing 

Whoelwrigbting  (see  also  Elacksmithing ; 
AVindmills 


Carriages  and  wagons) 


Window  blinds  and  shades 

Wire 

Wirework 

Wooden  ware 

Woolen  goods  (see  also  Gloves  and  mittens) 


9 

25 

9 

12 

328 

2 
85 
43 

7 


31 

1 

4 

140 

10 


451 

27 

3 

1 

1 
6 

2 
38 


28 

1 

1 

321 

1 


3 
5 
6 
1 

10 

7 

38 

328 


Capital. 


.$163,  950 

20,  Olio 
2.5,  000 

94,  000 
4,  940,  390 

95,  000 
240,  970 

53,  640 
15,  300 
8,000 

75,  100 

6,330 

300 

8,000 

432,  000 

38,  525 

65,  000 

305,  000 

19,  200 

5,900 

30,  350 

2,  000 

9,000 

1, 125,  086 

23,  800 

10,  250 
964,  728 
713,  200 

21,  000 
44,  000 

25,  000 

17,  600 

12,  COO 

1,  955.  500 

135,  500 

300 

99,  350 

4,000 

57,  400 

2,  000 

64,  250 

],OIX) 

7  000 

520, 150 

25,  000 


263,  675 

2,  .500 

11,  000 

10,  550 

550 

101,  250 
4,850 
38,  310 

221,  035 
7,750 

18,  500 
131,000 

7.1,  760 
2(i,  800 
,"ai,  500 


AVEKAGF.  NUMDEE  OF 
HANDS  EMl'LOTED. 


Males    I  Females  Cbildreu 
above  10  above  15       and 
years.       years,      youths. 


19 
317 
270 

24 


50 
3 
1 
5 

94 

138 
24 

118 
36 
17 

42 
4 
20 
833 
23 


526 
12 


75 

20 

8 

1,488 

56 

1 

32 
3 

75 


3 

614 

6 


45 

11 

42 

311 


12 
46 

102 
25 
307 


39 


1 

9 

132 


84 


6 
463 


13 

5 

79 

78 

1 

3 

16 
95 

50 

3 

Tot.il 

amount  paid 

in  wages 

during  the 

year. 


$12,  337 

9,299 

12,  142 

42,  633 

825,  244 

8,500 

142,  200 

76,  575 

8,137 

2,815 

16,  804 

2,247 

275 

2,000 

46,  330 

59,  787 

9,250 

69,  235 

16,  950 
6,600 

25,  547 
726 

9,452 

498,  229 

7,531 

4,460 
380,  552 
238,  592 

3,080 

36,  000 

37,  000 

26,  908 
2,600 

530, 188 

23,418 

312 

17,  500 
3,500 

49,  000 

1,600 

64,  406 

300 

6,000 

256,  206 

8,000 


Value  of 
materials. 


8,235    i 

5 

060 

100 

19,870  i 

3 

940  i 

23 

426  1 

103 

537 

3 

380 

6 

700 

35 

135 

36 

041  j 

10 

007  1 

117 

792 

$35,  257 

8,  0J5 

21,  800 

101,500 

4, 141,  885 

'   76,  050 

180,  119 

119,  159 

49,  230 

11,  000 

70,  000 
850 
750 

20,  000 
670,  812 

80,  019 
58,  000 
82,  135 
28.  765 
7,  325 

1 5,  363 

7,000 

14,728 

514,380 

22,000 

37,050 

1,  173,  862 

847.002 

9. 150 

74,  000 

02,  000 
43,000 


Vain,' of 
produi  l.T 


6, 

000 

996, 

845 

195,  800 

200 

66 

660 

5 

000 

63 

000 

2 

COO 

32 

642 

700 

6 

000 

583 

786 

82 

670 

376 

621 

4 

180 

22 

400 

16 

140 

300 

78 

k:;5 

9 

185 

10 

935 

167 

982 

7 

300 

7 

500 

319 

350 

129 

115 

36 

600 

435,747 

.?in,  41". 
:;-!,  47,^ 
lij,  i:ii.i 

;',5li  800 
6,  185,  ll-S 

100,  750 
499,  744 
240,  797 
73,  800 
15,  .500 

116,410 
4,800 
2,  500 
30,  600 

766,  800 

187,  916 

112,000 

193,  075 

63,  700 

19,  000 

71,160 

12,  000 
27,372 

1,  399,  289 

39,  900 

55,210 

2,  068,  486 
1,  280,  072 

13.  000 
122,000 

112,11(111 

84,  000 

11,  009 

11,  285,  032 

259,  900 

800 
93,  130 
10,  000 
130,  800 

6,000 

139,195 

2,000 

26,  000 

1, 198,  804 

96,  485 


830,  097 

12,  500 

41,  008 

20,  800 

750 

171,780 
21,350 
61,106 

45.5,  723 
15,600 

18,500 
447,  500 
208,  110 

00,  700 
679,  904 


A— KANSAS,  BY 

TOTALS   OF 

COUNTIES. 

The  State 

2,803 

$11,192,315 

95,  000 
44,  450 

11, 139 

392 

531 

$3,  995,  010 

$21,  453, 141 

$30,  843,  777 

COUNTIES. 

Allen .                                                               

55 
33 

135 

48 

784' 

25 

30 

289 

81 

7 
2 

io9 

4 

46,  449 
15,  450 

455,438' 

2,755 

10,  428 
llti,  010 
31,  170 

196,  564 
126,  177 

""i,45i,466 
0,433 

45,  834 
630,  809 
118,  127 

209,  39K 

li8,  ,1,1-1 

is 

3 

141 
10 

11 
67 
32 

696,  725 
13,  200 

55,  850 

249,  470 

38,  240 

2,332,2115 

15,  :iO:> 

62,  260 

3 
1 

13 

897,  880 

Brown 

204,  228 

37 

13 
39 
57 

94,  475 

42,  850 

.52,  866 

128,  750 

92 

25 
69 
171 

31,  240 

5,650 
17,  035 
74,  298 

171,404 

60,016 
104,207 
152,912 

■2:,t:  092 

Chose                                                                                               

79,  081 

2 

3 
3 

151,. 547 

Cherokee 

Cheyenne  (a) 

Clark  (a) w 

311,  5i6 

a  Eetumed  as  having  no  manufactures. 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEEEITOEY:  1880. 

A — KANSAS,  BY  TOTiLS  OF  COUNTIES — Continned. 


Counties. 


Clay 

Cloud 

Coffey 

Comanche  (a) . 
Cowley 


Crawford . 

Davis  

Decatur... 
Dickinson 
Doniphan.. 


Douglas  . 
Edwards . 
Elk. 


Ellis 

Ellsworth . 

Eoote  (a)  . 

Ferd 

Eranklin . . 
Gove  (o) . . 
Graham 


No.  of 
estab- 
lish- 
ments. 


79 
20 
1 
32 
44 

129 
1 

37 
7 

12 


Capital. 


AVEBAGK  KUMBEB  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


$85,  250 
29,  500 
93,  600 


119,  245 

126,  335 

4S,  175 

500 

99, 178 

160,  750 

548,  635 
15,  000 
45,  680 
13,  900 
42,  050 


Females 

above  15 

years. 


260 

44 

1 

79 

144 


32 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$17, 170 
17,  33S 
31,795 


37,125 

100,  891 
15,  740 
40 
21,  058 
29,  409 

179,  523 
2,000 

10,  733 
1,479 

10,  800 


Value  of 
materials. 


$207,  535 
138,  605 
277,  034 


196, 194 

257,  783 
146,  746 
610 
267,  294 
302,  506 

766,  212 
44,  200 
82,  977 
6,070 
61,  760 


Value  of 
products. 


$343,  lOO 
178,  275 
318,  704 


276,  803 

467, 121 
195, 400 
7.50 
315,480 
395,  209 

1,150,116 
47,  760 
120, 121 
10,857 
83, 406 


41, 160 
149,  840 


32 
198 


18,750 
71,  789 


41,  746 
214,  492 


74, 440 
376,  768 


Grant  (a) 

Greeley  {a)  ... 
Greenwood  ... 
Hamilton  (a) . . 
Harper 


Harvey 

Hodgeman  (a)  . 

Jackson  

Jefferson 

Jewell 


300 


Johnson  

Kansas  (a).. 
Kearney  (a). 

Kingman 

Labette 


61,690 
'  1,985 
81,  475 


11,000 
87,  865 
24,  128 

118,  450 


59 
3 

175 


51 
140 


16,644 

188 

68, 186 


1,840 
18,200 
10,  107 


177,  884 
'  2,  306 
386,944 


15,  750 
270,  868 
30,  809 

231,030 


230, 129 

4,' 500 

530, 126 


19, 770 
333, 123 
58, 380 

327,  328 


Lane  (a) 

Leavenworth  . 

Lincoln 

Linn 

Lyon 


McPherson  . 

Marion 

Marshall 

Meade  (a) . . . 
Miami 


Mitchell 

Montgomery . 

Mon-is 

Nemaha 

Neosho 


Ness  (a)  . 
Norton  . . 
Osage  . . . 
Osborne  . 
Ottawa  . , 


Pawnee 

Phillips 

Pottawatomie. 

Pratt 

Rawlina 


lieno  

Republic. 

Kice 

Eiley 

Rooks  . . . . 


Eush 

Ku.ssell  . . . 

Saline 

Scott (a) .. 
Sedgwick  . 


Sequoyah  (a) 

Sew.^rd  (a) 

Shawnee 

Sheridan  (a)  . 
Sherman  (a)  . . 


Smith 

Stafford  (o)  . 
Stanton  {a)  . 
Stevens  {a)  .. 
Suniner 

Thomas  (a)  .. 

Trego 

Wabaunsee . . 
Wallace  (a)  .. 
Washington  . 

128 


21,  560 
235,  650 


11 
297 


3,530 
70,581  i 


219 
11 

42 
54 

28 
34 
53 


9 

62 
13 
17 

24 

24 

51 

1 

1 

28 
24 

7 
20 

2 


113 


11 


54 


1,  808,  530 

42,  400 

67,  475 

247,  024 

52,  400 

04,  845 

310,  637 

95,  695 

130,  500 

108,  625 

63,  850 

84,  930 

104,  665 


23,  900 
100, 100 
36,  925 
20,  650 

26,  450 

48,  922 

120,  415 

10,  000 

645 

70,  765 
31,975 

6,600 
46,  750 

2,060 

7.50 

.51,  975 

239,  000 

269,525' 


745,  560 


15,  035 


127, 110 


8,500 
44,850 

71,050 


2, 123 
10 


231 


96 


48 

62 

193 


119 

104 
63 

85 
84 


14 

130 

33 

21 

47 
64 
59 
3 


60 
29 

7 
34 
4 

1 

36 

138 

164 


732 


16 


127 


72 


3 

10 


15  I 


45 


a  Returned  as  having  no  manufactures. 


869,  387 

5,  603 

22,  310 

69,  204 

12,643 
18,  252 
6§,  142 

'46,' 214    ; 

45,  033 
27,  436 
20,  102 
29,  808 
17,  092 


3,527 

33,  837 

4,  613 

6,931 

11, 150 
14,  182 

18, 158 
700 
875 

14,748 
7,850 
2,250 

10,  007 
860 

25 
12,  403 
43,  948 

73,724' 


306,  607 


3,894 


41,  687 


1,  522 
4,515 


18,  555 


13,  360 
544, 190 


2,  613,  590 

71,750 

179,  877 

305,  010 

72,  425 
158,  858 
467,  831 


209,  622 

257,  689 
221,  573 
108,  380 
110,  976 
180,  230 


21,888 
747, 463 


4,  221, 922 
90, 850 
243, 4C1 
435,  000 

104,  222 
223, 101 

668,  on 


318, 287 

3.i2,  951 
289,  82^ 
154,  640 
198, 165 
237, 123 


' 

21,  575 
163,  875 
68,  535 
75,  385 

29,  578 

25.5,  394 

85,878 

96,781 

36,  075 

113,  655 

82,  238 

20,  000 

600 

73,  Tm 
150,  683 
137,419 

24, 000 
2,400 

182,  696 
50,  052 

4,  .550 
29,  420 

4,400 

226,740 
76,388 
11,110 
62, 162 
8,000 

460 
184,  609 
332,  813 

1,725 
224, 129 
484,  697 

656,  785 

821,  092 

""'i,'i54,'i49' 

i.'rao.'soi 

65,  340 

81,960 

2i3,'768' 

332,'528 

ii,"846' 

21,  8S7 

i6,'M6 

35,511 

81,701 

136,381 
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Table  IV.— MANUFACTUEES  IE  EACH  STATE  AND  TEREITOEY:  1880. 

A — KANSAS,  BY  TOTALS  OF  COUNTIES— Continued.       • 


Counties. 


"Wichita  (a) . 

"Wilson 

Woodson  . . . 
"Wyandotte  . 


Ko.  of 
estab- 
lish- 
ments. 


Capital. 


A^'EKAGE  KUMBEK   OF 
HANDS   EMPLOYED. 


Males 

above IG 

years. 


I 
Females  Children 
above  15 1      and 
years,     youths. 


ToLal 
amonnt  paid 

in  wages 

during  the 

year. 


Value  of 
materials. 


Value  of 
products. 


$82, 125 

35,  300 

1,  993,  325 


145 

20 

1,659 


5 

5 

136 


$28,  526 

5,863 

494,  911 


$108,  748 

40,  394 

4,  961, 180 


$24.5,  357 

68.  199 

6,  623.  229 


a  Keturned  as  having  no  mauufactures. 
B — KANSAS,  BY  SPBCIFLED  INDUSTRIES. 


MECHANICAL  AND  MANUFACTURING  INDUSTEIES. 

All  industries  


Agricultural  implements 

'  Artificial  limbs   

Bags,  other  than  paper 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals)  - 
Blacksmithing  (see  also  "Wheelwrighttng) 


Bookbinding  and  blank -book  making 

Eoots  and  shoes,  including  custom  work  and  repairing 

Boxes,  cigar 

Boxes,  fancy  and  paper 

Brass  castings 


Bread  and  other  bakery  products. 

Brick  and  tile 

Bridges 

Brooms  and  brushes 

'Carpentering 


Carpets,  rag 

Carriages  and  wagons  (see  also  Wheelwrighting 

■Cement 

Cheese  and  butter  (factory) 

Clothing,  men's 


Coffee  and  spices,  roasted  and  ground.  - 
Coffins,  burial  cases,  and  undertakers' 

-Confectionery 

■Cooperage 

Cordage  and  twine 


roods 


Dentistry,  mechanical 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders; 
medicines  and  compounds). 

Dyeing  and  cleaning 

Engraving,  wood 

Fancy  articles 


2,803 


Fertilizers   

Flax,  dressed - 

Flouring,  and  grist-mill  products 

Foundery  and  machine-shop  products 

Fruit  and  vegetables,  canned  and  preserved 

Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering 

Glue   

Grease  and  tallow 

Grindstones 

Hardware 


Iron  and  steel 

Leather,  curried 

Leather,  dressed  skins. 

Leather,  t.anned 

Lime  


Liquors,  distilled 

Liquors,  malt 

Liquors,  vinous  (see  also  Liquors,  distilled) . 

Lock,  and  iiun-smithing 

Looking-glass  and  picture  frames 


Lumber,  planed  (see  also  Sash,  doors,  and  blinds ;  Wood,  turned  and 
carved). 

Lumber,  sawed 

M.arble  and  stone  work 

Masonry,  brick  and  stone ■ 

Mattresses  and  spring  beds  (see  also  Furniture) ■ 

Mineral  and  soda  waters 

Musical  instruments  and  materials  (not  specified ) 

■Oil,  castor 

Oil,  linseed 

Painting  .and  papeihanging 

Paints 

Paper .---,-' 

Patent  medicines  and  compounds  (see  .also  Drugs  and  chemicals) 

Perfumery  and  cosmetics 

Photographing 


Plum^nng  and  gasfitting 

Printing  aiftl  pnbli.shing 

thumps,  not  including  steam  pumps. 

Saddlery  and  harness 

Salt..,," 

0   31  M 


14 

1 

1 

1 

567 

2 
212 
1 
1 
1 

42 

103 

2 

20 
246 

5 
23 

1 
48 
46 


1 

1 

320 

25 

4 

75 
1 
1 


146 
31 
17 

8 

4 
1 
1 


50 
17i 


$11, 192,  315 


'll 


72,  450 

600 

18,000 

5,000 

293.  857 

10,  270 

122,  235 

7,000 

500 

3,000 

5S,  925 

125,  825 

26,  800 

18,  625 

223,  020 

1,380 
247,  500 

1,000 
81,  765 
76,  300 

2,450 
17,  300 
26,  450 
35,  550 

2,000 

600 
30,  000 

400 
1,000 
6,000 

15,  000 

1,800 

5,  935,  828 

463,  300 

45,  700 

232,  245 
2,500 
4,  000 
1,100 
5,600 

450,  000 

333 

2,  000 

1,167 

23,600 

Do,  000 

463,  500 

1,200 

9,800 

1,000 

48,  500 


02 

975  ! 

ll'J 

9(1(1 ; 

7.'(l 

i7 

790 

l;i 

000 

l.S') 

o 

000 

2:i 

eO() 

2.'? 

510 

1 

000 

22 

000 

40 

300 

15 

0(1" 

8 

3.".0 

6 

000 

.^1) 

.-n,- 

X 

OiMI 

3« 

(■.'15 

6 

ouo 

11, 139 


10 

2 

607 

12 

295 

8 

1 

5 

75 
948 
29 
53 
891 

4 
687 

9 
70 
149 

6 

0 

40 

137 

5 


1,329 
563 


377 
3 
3 
6 
3 


392 


531 


10 

8 

1 

18 

4 

2 

8 

5 

3 

3 

19 

79 

12 
40 

6 

1 

3  i             4 

3 

3 
1 

5 

7 



27,  962 

900 

5,000 

1,164 

194,  266 

7,027 
104,085 
4,000 
1,872 
2,000 

31,  481 

174,  111 

11, 620 

13,  231 

389,  245 


1 

310 

17 

364 

■:> 

300 

10 

420 

82 

818 

3 

125 

3 

0.-12 

20 

613 

30 

6"7 

1 

600 

501 
1,200 

546  ' 
1,950 
6,668 

.500 
1.  300 

r,2(l,  300 

311-i  ,-74 

20,  CUO 

i:..?,  432 

1.169 

1.300 

990 

1,000  ■ 


570 
1 
4 
3 

57 

4 
102 
3 
6 
3 

40 

507 

60 

166,  500 

200 

1 

1 

2  500 
1, 126 

1 

18,  702 

1,  'i.-o 

i' 

1 



3  35il 

l,4iil 

9 
■1 

12,  860 

00,  757 

196 
92 
14 

10 

6 

75,  .SPO 

3'^.  II7.-1 

5.  71-5 

3,  000 

?Mi 

3 

0  t'> 

'^O 

9,  "M 

60 

' 

24,  5.:S 

6 

3 
13 

5.^;4 

18 

1 

9  666 

9.185 

11 

' 

4.  5.f5 

8 

1 

3,  400 

353 
3 

75 

79  i 
1 

107,  -02 
1.0'H 

403 

2 

^ 

1'5,  .-77 
700 

$21,  453, 141 


25,063 

600  ! 
82,500 
5,000  ! 
263,183  j 

16,328 

161,  314  1 

12,000 

1.  500  I 

2,  000  1 

89,  295  I 
90.936 
44.000 
22,871 
1,  056,  004 

1,853 
357,  920 

2,000 

43,  859 

124, 175 

8, 150 
4,000 
58,300 
77,  415 
5,000 

1,071 
15.  000 

300 

500 

10, 100 

2,000 

750 

10.  286, 121 

386,  208 

24,  500 

232,  300 


JO  ' 


13 

000 

o,:(i 

7,?4 

245 

1 

:;iii 

50.1 

r. 

I7:i 

21 

111-7 

U 

7.'i.i 

.1 

447 
6(1 

449 

,-,s  5 
21(1 

■in 

20.-1 

4 

000 

90 

IHi) 
40(1 

39,  0 

020  i 

1,  45U 

1.5,  200 

15,  000 

4,  800 

13,  000 
212  r-1'0 


73,  477 
2,000 

100,  000 
8,000 

816,  156 

21,  440 
402,  670 

25,  000 
4,000 
5,000 

157,  816 

355,  668 

67,  065 

50,  092 

1,  799,  648 

5,  026 
745,  800 

5,000 
72,  783 
275,  349 

13,  899 

10,  300 

138,  750 

138,  566 

9,000 

2,720 

22,  600 

1,000 

2,  933 

19,  600 

5,000 

S,  000 

11,  85,S,  022 

SS;1,  294 

58,  000 

512,  089 

2,400 

19,000 

1,800 

5,000 

1,  004, 100 

1,813 

6,000 

7,  452 

5fi, 129 

22,  000 
240,  120 

1.  300 
I'l,  3011 

2,  044 

59,  500 

C^2,  097 
2(i,"i,  500 


11.  200 
1  .500 

7.  5(]|) 

110  00(1 

S3.  424 

1,  500 

3,  0.50 

51,  OOO 

50  000 

17,  050 

].-,  000 
5! 9  .397 

13.  024 

833  934 

5,700 
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Table  IV.— MANUFACTUEES  m  EACH  STATE  AND  TEEEITOEY:  1880. 

.    B— KANSAS,  BY  SPECIFIED  INDUSTRIES— Continued. 


Mechanical  and  manufacturing  industries. 


Sasli,  doors,  and  blinds  (see  also  Lnmber,  planed;  Wood,  turned  and 
carved). 

Sewing  raacliines  and  attacliments 

Shipbuilding 

Shirts 

Silk  and  silk  goods 

Silrersmithing 

Slaughtering  and  meat-packing,  not  including  retail  butchering  estab- 
Ushments. 

So  ap  and  candles 

Stone-  and  earthen- ware 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  chewing,  smoking,  and  snufE"  (see  also  Tobacco,  cigars  and 

cigarettes). 
Toljacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snuff). 

Trunks  and  valises 

Upholstering  (see  also  Furniture) 

Vinegar , 

Washing-machines  and  clothes-wringers 

Watch  and  clock  repairing 

Wheel wrighting  (see  also  Blacksmithiug;  Carriages  and  wagons)  ... 

W^ire 

Wirework 

Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors,  and 
blinds). 

Wooden  ware , 

Woolen  goods  

Zinc 


No.  of 
estab- 
lish- 
ments. 


3 
14 

10 

5 

143 


1 
I 
3 

1 
10 
160 


Capital. 


$11,  500 


700 
000 
000 
500 


1, 
1, 
5, 
9, 

1, 
1,  069, 

51, 

8, 

299, 


74, 

108, 

10, 

11, 


15, 
131, 
110, 


AVEKAGE  NUMBER   OF 
HANDS  EJIBLOITSD. 


Males 

above  16 

years. 


22 

2 

8 

10 

1 

1 

1,017 

37 

19 

296 

4 

266 


18 

177 

10 

46 


12 

66 

180 


I 
Females  Children 
above  15       and 
years,      youths. 


I 


Total 

amount  paid 

in  wages 

during  the 

year. 


,438 


1,900 

5,500 

250 

400 
263,  600 

14, 175 

3,200 

135,  939 

1,200 

124,  007 

1,925 
1,300 
3,178 


5,880 
56,  835 

2,698 
17,  416 

1,400 

3,500 

25,  825 

110,  000 


Value  of 
materials. 


$19,  300 

050 

23,  000 

9,215 

150 

600 
4,  320,  802 

125,  800 

1,661 

332,  617 

3,500 

246,  732 

8,000 

2,450 

11,  400 

225 

6,990 

99,  042 

19,  400 

64,982 

2, 160 

5,000 

107,  251 

90,  000 


Value  of. 
products. 


$36,  lOO 

2,700 

26,  000 

18,  570 

54» 

2,700 
5,  618, 714 

174, 158 

8,780 

629,  003 

5,700 

479,  080 

11, 000 
4,600 
17,  942 

500 
22,100 

204,  909 
28,  400 

108,  208 

5,500 

16,000 
211,  625 
254,  GOO 


A — KENTUCKY,  by  totals  op  counties. 


The  state. 


A  dair 

Allen 

Anderson - 
BaUard  . . . 
Barren 


Bath 

Bell 

Boone  - . . 
Bourbon  . 
Boyd.... 


Boyle 

Bracken 

Breathit* 

Breckinridge 
Bullitt 


Butler 

Caldwell- - 
Calloway  - 
Campbell  - 
Carroll  - .  . 


Carter 

Casey 

Christian  . 
Clark.-  .. 
Clay 


Clinton 

Crittenden- .. 
Cumberland  - 

Daviess 

Edmonson  . . . 


Elliott  - . . 
Estill .  - . . 
Fayette. - 
Fleming  . 
Floyd.... 


Franklin  . 
Fulton... 
Gallatin  . . 
G-nrrard  - . 
Grant  .  ... 


Graves . . 
Grayson  - 
Green  .  .. 
Greenup . 
Hancock . 


Hardin  .-.. 
Harlan  (a)  . 
Harrison  .  - 

Hart 

Henderson 


,328 


29 
35 
40 
27 
76 

49 
1 
63 
78 
00 

62 

32 

3 

50 

38 

10 
24 
25 
124 
39 

7 
32 
76 
60 

2 

14 
22 

4 
132 

3 

4 
11 

112 
65 
2 

79 
14 
16 
34 
78 


$46,  813,  039 


34,  700 
59, 100 

283,  900 
49,  800 

126,  297 

75,  625 
500 

295, 165 

466,  825 

1,  601, 100 

113, 105 
50,575 
4,100 

77,  800 
94,  776 

22,  050 

57,  665 

32,  325 

1,  901,  916 

256, 155 

195, 100 
79,  985 

298,  200 
93,  280 
13,  500 

26,  700 

30,  241 

5,200 

1,  350, 113 

6,650 

3,700 
162,  700 
929,  426 
112,  316 

5,300 

1,  087,  676 

76,  100 
26,  400 
72,  425 

105,  915 

135,  460 

49,  750 

37,  600 

1,  311,  810 

30,900 

126,  299 


66 

97 
162 

89 
193 

74 
1 
107 
264 
632 

143 
61 
13 
105 
127 

67 

53 

36 

1,818 

150 

332 
90 

284 
90 


11 
267 
631 

81 
3 

484 
115 
22 
49 
113 


3B 

893 

57 

173 


3,529 


2,913 


1 
..... 

8 
164 


6 
1 

4 
10 

1 

118 

64 

30 
2 
9 


92 


$11,  657,  844 


5,878 
20,  276 

47,  615 

12,  817 

39,  635 

20,  783 

100 

30,  896 

94,  175 

314,  206 

40,  798 

13,  883 
1,600 

1.6,  822 
27,  900 

12,  360 

13,  633 
6,  590 

765,  850 

48,  875 

104,  320 

27,  535 

85, 978 

13,  543 

7,050 

4,315 
4,093 


258,  258 
2,050 

616 

32,  641 
280,  216 

15,  355 
600 

175,  .534 

42,  000 

4,800 

16,  644 
24,  192 

28, 177 

10,  960 

3,775 

172,  215 

14, Oil 

33,  475 


$47,  461,  890 


45,  921 
102,  086 
411,  765 

51,  842 
210,  740 

72,  301 

475 

323,  569 

439,  380 

867,  904 

136,  918 
170,  130 
5,483 
105,  002 
127,  065 

38,  242 
94,  942 

1 14,  760 
2,  918,  661 

252,  003 

99,  815 

93,  705 

518,695 

78,  232 

5,560 

33,612 
32,  588 
12,  632 
1,  158,  407 
17,  095 

9,070 

29,  771 

1,  035,  385 

208,  849 

4,800 

988,  408 

113, 125 

31,  499 

81,626 

196,  605 

221,  624 
83,  445 
42, 120 

212,  596 
24,  953 

245, 187 


$75,  483, 37T 


66,  803- 
148,  035 
606,  300' 

93,  501 
317, 906. 

138,  526 

890. 

506, 233. 

711,  235 

1,  496,  694 

229,542 
225,  213 
8,400 
156,  3.H6 
202,  940 

59, 520 
134,  495 
137, 201) 
4,  587, 675 
384, 825' 

164,  568 
155, 349- 
714,  053 
131,700' 
16,725 

45, 234 
47, 609' 
14,  023 
1,915,]32- 
22, 757 

11, 141 

62,712- 

1,  701,  867- 

270, 708 

6,700 

1,  491,  689' 
201, 150 
49, 003 
130,231 
288, 243: 

299, 220 
117,  770' 

56, 918 
287,069 

65,865- 

369, 731 


637,  015 
86,  530 
174,  280 


a  Eeturned  as  bavin: 


166 
97 
131 
:  no  manufactures. 


54,217 
11,  017 
38, 125 


445,  948 

99, 199 

254,  377 


652,  602- 
140,492 
364.09* 


:;i0 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEREITORY:  1880. 
A — KENTUCKY,  by  totals  of  counties — Continuccl. 


- 

No.  of 

eatab- 

Ush- 

menta. 

Capital. 

i 

AVERAGE   NUMBER  OF 
HANDS  EMrLOYEU. 

Total 

amount  paid 

in  wagea 

duriniTthe 

year. 

4e'.i3,  130  1 
2J,760 
17,  782  ; 

"Value  of 
materialy. 

Talne  of 
products. 

Counties. 

; 

Males     Females 

above  16, above  15 

years.       years. 

Children 
and 

.youths. 

74 
29 
32 

$167,431 
51,  608 
76, 125 

134 

4 
8 

$1.''.7,790 
147,  960 
52,  342 

$250,  145 

92 

96 

106  892 

1,155 

61 
6 

213 
11 
23 

5 

8 

21,  918, 138 

176,380 

.1,900  ' 

3,  -jia,  301 

7,  7,"iO 

01,900 

8,000 
l.j,  762 

13,  651 

146 

2,271 
16 
66 

6 

20 

2,829 

1,157 
22 

5,  879,  999 

52,354  i 
370  i 
1,  03H,  823 
1,  632 
10,  831 

1,666 
.      7,080  ' 

21,  399,  470 

407,  J66 

3,235 

3,  960,  427 

8,  000 

68,  944 

23,  466 
26,  531 

561  340 

5  970 

223 

453 

Kuox 

11,900 

6 

97,  238 

31  ?,'<0 



8 

40,  588 

■ 

1   

68 
61 
16 
72 
13 

87 
11 
47 
5 
50 

6 
3 

47 
33 
7 

81 
12 
26 
66 
8 

36 

80 
45 
22 
40 

59 
8 
61 

127,  90,-. 
110,  2S5 
24,  -22,-. 
25.5,  400 
586,  700 

666,  375 
28,  250 

427,  980  1 
12,200  1 

298,337  i 

10,  300 

800 

865,  600 

245,  130  ! 

6,775 

205,  400 
21,  650 
57,  315 
80, 145 
12,  700 

63,  875 
913,  915 
56,  090 
63,  680 
56,  875 

61,  035 

7,  700 

106,  530 

242 
113 
40 
195 
330 

689 

27 
247 

9 
6 

25 
10 

49,  082 

25,  947 
10,  308 
53,  308 

107,  560 

288,  750 
6,910 

74,  361 
1,375 

58,  735 

1,  073 

400 

196,630 

33,  465 

2,815 

41,425 
.5,  910 
6,  862 

30,  354 
3,400 

18,  111 
96,846 
18,  164 
11,421 
9,869 

15,  255 
1,245 

26,  388 

1!;-.,  734 
116,166 

.nS,  100 
514,025 

79,  808 

805,  158 
33,  720 

e.'S,  300 
10,  650 

551,  506 

9,  355 

600 

707,  007 

186,  848 

13,  740 

243, 197 
24,  096 

52,  816 
64,  207 

8,  223 

54,  122 
839,  941 
163,  462 

53,  .565 
79,  620 

94,  269 

43,  480 

173, 158 

313  888 

174,819 

90,  883 

3 

,      18 
6 

81 
5 
6 

607,  368 

181,  905 

17 

8 

1,  346, 151 

54,  680 

811,  534 

11 

15,  800 

168 

9 

.4 
499 
103 

16 

129 
29 
36 

107 
11 

107 

279 

70 

58 

60 

67 
14 
101 

1 

5 

747,  293 

13,  054 

2,660 

43 
38 

99 

39 

1 

1,  222,  114 

267,716 

23,  026 

'389,  608 

Metcalfo                                                                                      

1 

36,  697 

76,  205 

3 

132,  956 

4 
23 

16,  916 

6 

99,448 

3                 6 

1,  238,  396 

6 
6 
3 

4 

232, 137 

85,  451 

1 
1 

115,  061 

145,  390 

65,  877 

8 

255,  075 

9 

5 
34 
15 
16 

11,  050 

10,  300 
91,  570 
14,  350 
39,  875 

15 

17 
97 
12 

57 

1,610 

5,365 
28;  363 

1,265 
20,  630 

23, 170 

21,  260 
140,  698 

30,  180 
123,  570 

30,  452 

31,670 

5 

1 
1 

212,  532 

39,  305 

1 

185,  248 

7 
52 
70 
35 
15 

39 
40 
28 
9 
16 

54 
62 
20 
19 

7 

19 
69 

7,700 

133,  200 

134,  225 

74,  685 
27, 100 

34,  800 
63, 725 
249,  800 
11.3,  000 
41,  550 

412,  580 
103,  225 
40,  750 

20,  660 
22,  000 

21,  605 
215,  725 

8 

1 
4 

1,475 
36, 123 
31,442 
13,115 

3,024 

10,  946 
17,  355 
14,  755 

11,  930 
13,  522 

96,  282 

16,  795 

4,358 

6,235 

3,283 

2,425 
56,  275 

15, 110 
166,  699 
265,  785 
198,  933 

73,  675 

99,  045 
235,  299 
102,  790 
133, 124 

44,640 

281,  912 

179,  597 

54,977 

47,  647 

29,  472 

22,  795 
282, 134 

20,  230 

121 

267,  588 

116 

71 
28 

63 

363,  295 

1 

8 

249,  752 

89,  36i 

152, 165 

83 
55 

7 

293,812 

137,  719 

38 
39 

207 
90 
21 
36 
16 

18 

177 

2 

177,  305 

2 
62 

72,  480 

56 

501,  698 

72,  342 

"Wphst^r                                                                                               

2 

67, 112 

30,825 

3 

7 

438,  815 

a  Eetumed  as  having  no  manufactures. 
B— KENTUCKY,  by  specified  industries. 


MECHANICAL  AND  MANUPACTUKIKG  INDUSTRIES. 

All  industries 


Agricultural  implements 

Artificial  limbs I  ., 

Awnings  and  tents '  ? 

Axle-grease j  | 

Bagging,  flax,  hemp,  and  juto i 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) I         ^ 

Baskets,  rattan  and  willow  ware  I  .^ 

Bells - 

Belting  and  hose,  leather 

Blacksraithing  {see  also  Wheelwrigbting) 


46,813,039    :     30,049 


864 


:,  296,  037 

2,  500 
15,400 

2,000 
150,  000 

11,  000 

3,  600 
26,  000 
19,  OOO 

424.  324 


15 

5 

924 


3,529 


109 
'i05 


2,913 


$11,  657,  844 


10,  500 

2,500 

28,  500 

4,604 
2,046 
5,460 
3,300 
243,  604 


$47,  461, 


823,  392 

1,000 

37,  800 

10,000 

150,  000 

22,000 
2,355 
12,  800 
17,  000 
355,  244 


$75,  483,  C 


1,  647, 110 

2,800 

59,  650 

15,  000 

213,  500 

38,  000 

9,  520 

34,300 

30,  000 

1. 104,  527 

131 
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Table  ly.— MAl^UFACTUEES  m  EACH  STATE  Al^B  TERRITOEY:  1880. 
B— KENTUCKY,  by  specified  industhi-es— Continued. 


Meehauical  and  manufactui"ing  industries. 


Bluing 

Eookbinding  and  blank-book  making 

Boot  and  shoe  uppers ." 

Boots  and  shoes,  including  custom  work  and  repair!: 
Boxes,  cigar .' 


Boxes,  fancy  and  paper  

Boxes,  wooden,  packing 

Brass  castings 

Bread  and  other  bakery  ])roducts 

Brick  and  tile  (see  also  Drain  and  sewer  pipe)  . 


Bridges 

Brooms  and  brushes . 

Buttons 

Cai'penterlng 

Carpets,  rag 


Cars,  railroad,  street,  and  repairs 

Carriage  and  wagon  materials 

Carriages  and  sleds,  children's 

Carriages  and  wagons  (see  also  "Wheel w righting) 
Cement 


No.  of 
estab- 
'lish- 
ments. 


Cheese  and  butter  (factory) 

Clothing,  men's 

Clothing,  women's 

Cotfee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods 

Confectionery 

Cooperage  . .' 

Coppersmithing  (see  also  Tinware,  copperware,  and  sheet-iron  ware). 

Cordage  and  twine 

Cork  cutting 


Cutlery  and  edge  tools  (see  also  Hardware) 

Cotton  goods  (see  also  Mixed  textiles) 

D-entistry,  mechanical 

Drain  and  sewer  pipe  (see  also  Brick  and  tile) 

Drngs  and  chemicals  (see  also  Baking  and  yeast  powders;  Patent  med- 
icines and  compounds). 

Dyeing  and  cleaning 

Dyeing  and  linishing  textiles 

Electrical  apparatus  and  supplies 

Electroplating 

Fertilizers 


Files  (see  also  Saws) 

Flax,  dressed 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  (see  also  Iron  work,  architect- 
ural and  ornamental). 
Fruits  and  vegetables,  canned  and  preserved 


Furniture  (see  also  Mattresses  and  spring  beds;  Upholstering) . 
Furniture,  chairs 

Glass  . 


Glass,  cut,  stained,  and  ornamented. 
GJue 


Gold  and  silver  leaf  and  foil 

Grease  and  tallow 

Hairwork 

Handles,  wooden 

Hardware  (see  also  Cutlery  and  edge  tools) . 


Hats  and  caps,  not  including  wool  hats  . 
Ice,  artihcial 

Ink- 


Instruments,  professional  andscientific- 
Iron  and  steel 


Iron  bolts,  nuts,  washers,  and  rivets ■. 

Iron  nails  and  spikes,  cut  and  wrought 

Iron  forgings 

Iron  railing.-},  vrrou,;ht 

Ironwork,  nrcbilectural  and  ornamental  (see  aleo  Founder^  and  ma- 

chine-shoi>  produrt-ii 
Jewelry. 


Labels  and  tac;s 

Bapidary  work 

Leather,  curried  ... 

Leather,  tanned 


Lightning  rods 

Lime 

Liquo:.-;,  distilled , 

Liquors,  malt , 

Liiiuors,  \inous  f sei^  also  Liquors,  distilled) 

Litbouraphing  (see  also  Printing  and  publishing) 

Lock-  and  gim-Mmitbing 

Lonkiui-^lass  and  ]>K'turo  frames 

Lumber,  planed  (.-.*_■<-  also  Sash,  doors,  and  blinds;  TVood,  turned  and 

cai'ved). 
Lumber,  n:iwlm1 , .... 


Malt     

Marble  and  shiue  worli    

Masonry,  hiirk  ;md  i.iunc  

Mattre.ssc.-^  aud  spiiui;lied,s  (see  also  Furniture) . 
Millinery  ami  laer  '^oodM 


1 

4 

5 

342 

3 


G 

128 
115 

1 

In 

1 

190 

2 

2 

7 

1 

95 

2 


C9 
3 

4 

17 

26 

113 

3 


1 

8 

652 

50 


50 

15 

5 

1 

2 

1 
2 
6 
10 
5 

2 
1 
3 
3 

29 

1 
-  1 

1 


21 
070 


Capital. 


$2,  000 
50,  900 
14,  050 
406, 152 
5,500 

6,000 

61,  022  . 

69,  GOO 

287,  3:^5 

302,175 


250 

000 

20, 175 

2 

000 

342 

975 

325 

0 

000 

12IS 

14U 

2."' 

000 

720 

9.111 

375 

000 

20 

100 

707 

700 

45 

000 

59 

500 

119,  900  1 

IR,S 

92.1 

410 

HIS 

10 

550 

137 

900 

12,  000 

54,  600 

305 

Olio 

32 

500 

20 

(too 

46,500 

11, 

559 

6,000 
1,  500 
2,000 
2,500 

0,000 

103,  000 

3,  665,  739 

2,  283,  350 

1,  8U0 

542,  950 

136,  100 

795,000 

6,  000 

70,  000 

600  ' 
18,000  ' 
8,400 
,100 


18 

150 

1 

900 

15 

000 

9 

.500 

11 

500 

5,493 

035 

2o,  unii 

25,000  i 

7,  500  ! 

30,000  j 

32,  .'ino 

600 

100 

169,  400 

1,  741,  430 

2,  000 
42,  22-1 

0,  345,  OJ- 

1,  2011,  944 

1,250 

26,200 

J,  02,-. 

4,  102 

444,;(io 

2,  200,  558 

89,  000 
186,  775 
52,  200 
23,  850 
61,  000 


AI'EEAGE   NUSrBEr.  OF 
HANDS  EMPLOTED. 


I 


Total 
amount  paid 
I     in  wages 
Females  Cliiklreii!    durtu<^  the 
and      i        year. 


Mai 
aliove  16  above  15 
years.       years.    '  youths 


4 

33 

23 

801 


4 

65 

62 

274 

1,102 

110 
00 

1 
790 

1 


898 
147 

876  ! 

2  i 


110 
947 

17 
155 

10 


20 
23 


2 

4 

10 


'so 

1 

100  •. 
9 
0 
3,  S31 


12 

i:; 


112 
510 

3 

411 

1,4]  I 

4:* 


3  1 

11  '..""...'... 

139  I  38 


40 


1 

5 

9 

14 

210 


2 

S23 
220 


18 

6 

2 

24 

5 
13 


6 
'94' 


1 
133 


13 


M- 


204 


12 

9 

432 

;■ 

500 

1 

94 

"fi 

1 

281 

140 
40 

0 

79 

7 

3 

5 

$1,  600 
21,  040 
18,  857 
341,  129 
5,  600 

5,600 

30,  772 

20,  020 

101,  0.38 

233,702 

70,000 
25,410  I 
9i'0  I 


322,  260 

100 

17,  500 

09,  352 

1.3.  240 

376,422 

25,  oeo 

1,  200 

351,  016 

53,  300 

22,  8D2 

30,  745 

46,  414 
394,  796 

7,  200 
72.  923 

3,500 


31,  979 

64,  550 

6,075 

8,  500 

9,770 

2,800 

1,716 

750 

1,600 

3,950 

130 
1,478 

76" 

7 
39 

3, 130 

01,  700 

336,  419 

703,  392 

1,992 

087 

197 

364 

5 

5 
12 
11 

38 
40 
147 

261,  550 
89,  230 

150.  322 
3,047 
8,343 

40 

5 

850 

2^431 
<».  845 
10,  132 

750 
5,000 
3,908 

3,  820 
1,  344,  400 

4,  232 
4,080 

10,  934 
8.  200 
14,  434 

18,340 
1,400 


33,  263 
204,  345 

2,  000 

1,900 

500,  121 

201-',  143 

700 


Value  of 

Value  of 

materials. 

products. 

$4,  000 

$7,500 

54, 150 

98,  800 

on,  600 

182,980 

582,  377 

1,240,044 

14,  040 

23, 600 

5,500 

20,000 

02,  572 

121,350 

80,  020 

114,  276 

495, 144 
145,  503 

795,901 
506, 705 

180,  OCO 

300, 000 

41,  000 

87, 580 

1,400 

3,700 

802,  902 

1,525,994 

1,500 

2,900 

14,  775 

39,  500 

48,  80.5 

33,  033 

716,  940 

111,000 

7,834 

820,011 

276,  600 

217,  500 

40,  600 

181,  999 
573,  496 

61,700 
213, 120 

18,  000 

28,  COO 
259,  818 
14,  700 
11,  700 
27,  250 

1,  730 
1,300 
1,600 
700 
2,400 

1,800 

419,  000 

8,  406,  432 

1,  690, 171 

1,400 

430,  005 

123,  585 

134, 104 

6,000 

4,400 

1.  000 
109,482 

10,205  1 
139, 148 

10,025 

1,  000  ! 
2,000 
5,  600  I 
1,800  > 
3,  223,  799  ; 

8.  905  ! 
10, 1-1  ^ 

20,  400 
10,500 
27,410 

36,584 
1,  200 
50  ; 
534.217 
1,790,04?  i 

5,000  '■ 
4,  ,S!7 


22.  324 

22,520 

5.  0.3S 

12,  O.'iO 

2,  980 

4,  010 

■  184,  1S7 

540,  197 

671,  939 

j        2.  410,  743 

19,  000 

330,  000 

132,  409 

200,  :;iii; 

56,  874 

79  8.S9 

19.  031 

47  553 

20,  240 

90,  090  1 

153, 043 

55, 899 

1,474,475 

145, 000 

14, 178 

1,  506, 068 

388,  900 

296, 953 

134, 775 

318, 540 

1,  243,  930 

74, 600 
354, 750 
24, 000 

75, 330 
426,  286 
49,500 
32, 500 
61, 500 

9,070 
6,420 
4,300 
4,400 
9,200 

6,000 

536,700 

9, 604, 147 

3,  013, 079 

6,000 

949, 810 
257,820 
338,405 
10, 000 
64, 000 

2,200 
137, 600 

25, 600 
305, 986 

30,  333 

3,900 
14,  000 
11,  800 
11,000 
5,  090, 029 

17,258 
32, 000 
41,355 
25, 480 
59, 993 

67,850 

3,900 

600 

687, 883 

2,  511, 900 

10.  000 

9,837 

S  281, 018 

1,491,059 

2,400 

69, 270 
23, 800 
13, 5» 
930, 63S 

4,  004, 361 

510, 000 
490, 980 
172,359 
94, 150 
149,900 
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Table  IY.— MAXUFACTUEES  IX  EACH  STATE  AXD  TEREITORT:  1880. 
B— KENTUCKY,  by  specified  dtdusteies— Continued. 


ilectanical  and  manufacturing  industries. 


No.  of 
estab- 
lish- 
ments. 


Mineral  and  soda  Tvaters 

Mised  textiles  (see  also  Cotton  goods;  Woolen  goods) 

Models  and  patterns 

Musical  instruments,  organs  and  materials 

Musical  instruments,  pianos  and  materials 

Kets  and  seines 

Oil,  linseed 

Oleomargarine 

Painting  and  paperhanging 

Paints 

Paper  

Patent  medicines  and  compounds  (see  al«o  Drugs  and  chemicals) 

Photographing 

Pickles,  preserves,  and  sauces '. 

Plumbing  and  gasfitting 

Printing  and  publishing  (see  also  Lithographing) 

Pumps,  not  including  steam  pumps 

Refrigerators 

Hooting  and  roofing  materials 

Saddlery  and  harness 

Salt 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  Wood,  turned  :iDd 
carved). 

Saws 

Scales  and  b.alances 

Shingles,  split 

Shipbuilding  X 

Shirts 

Show-cases 

Slaughtering  and  meat-packing,  not  including  retail  butcheiing  estab- 

lisliments. 
Soap  and  candles 

Sporting  goods 

Stationery  goods 

Stencils  and  brands 

Stereotyping  and  electrotyping 

Stone- and  earth  en -ivare 

Tinware,  coppervrare,  and  sheet-iron  ware  (see  also  Coppersmithing) . 
Tobacco,  chewing,  smoliing,  and  snuff  (see  also  Tobacco,  cigars  and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snuff). 

Tobacco  stemming 

Toys  and  games 

Trunks  and  valises 

Umbrellas  and  canes 

Upholstering  (see  also  Furniture) 

Vinegar 

Watch  and  clock  repairing 

Watch  cases 

Wheelbarrows 

Wheelwrighting  (see  also  Blackcmithing;  Carriages  and  wagons) 

Wirework 

Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors,  and 
blinds). 

Woolen  goods  (see  also  Mixed  textiles) 


4 
1 
2 
1 
13 

127 
28 

107 

20 
1 


1 

7 

5 

12 

1 

1 
199 

4 


Capital. 


$25,  400 

015,  000 

700 

25,  000 

40,  700 

250 

76,  000 

400,  000 

44,  890 

10,  800 

4> 

600,  000 

144,  850 

32,  800 

4,500 

38,  650 

1,  401,  700 

27,  2.50 

7,000 

16,  300 

582,  865 

20,  500 
148,  350 

8,000 
10,  000 
10,  350 

88,  450 
64,  300 
2,100 

2,  229,  500 

333,  740 

15,  200 
1,000 
7,100 
5,000 

18, 100 

320,  965 
1,  069,  800 

356,  964 

541, 158 
8,  000 

60,  400 

750 

14,  500 

47,  000 

7,130 

500,  000 
1,  200 

142, 140 
50,  200 
93,  700 


890,  750 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males    [Females  Children 
above  IG  above  15,     and 
years.       years,      youths 


12 

75 

177 

11 


.56  I 
39 
9  I 

84  j 

740 

32 
8 

26 
660 

34 

71 

4 

7 
100 

157 

9 

0 
389 


344 
1,059 


138 
4 

100 

1 

14 

24 

6 

200 

1 

252 

107 

62 


210 


113 
10 

C 


106 


3 

0 

19 

100 

0 

8 

1 

530 


160 
116 


Total 

amount  paid 

in  wages 

during  the 

year. 


86 


$10,  697 

135,  948 

1,944 

3,050 

12,  833 

50 
4,500 

10,  000 
68,  333 

4,880 

82,460 
15,  320 
23,  556 
1,  180 
36,  060 

452,113 

15,  100 

5,800 

11,  1)87 
261,  543 

8,750 
27,  300 

2,566 
3,000 
5,975 

92, 171 

19,  594 

1,950 

150,  576 

29,  700 

12,  700 
700 

7,176 
3,  900 

13,  610 

149,  656 
344,  219 


67,  656 
2,700 

45, 101 
1,400 
6,164 
8,510 
3,500 

150,  000 

624 

78,  659 

31,  790 

36,  299 


166, 189 


Yalue  of     ,      Value  of 
materials.    |     products. 


$13,550 

579,  176 

300 

9,  000 

13,  800 


.500 

5i 

000 

01 

lino 

81 

670 

20,  000 

3C^,  1170 
10.^,  650  I 

31,000  I 
7,  .520 

5-,,  S21 

476,  214 

15,010 

6,  875 

32,  700 

753,  346 

9,008 
121,  200 

1,000 

6,000 

13,  375 

126,  ,550 

30,  774 

2,650 

3,  644,  059 

324,  881 

10,  650 
2.000 
4,175 
2,  500 
8,950 

402,  866 
2,  232,  030 

389,  007 

495,  .529 
9,500 

74,  500 
2,000 
24,  550 
76,  805 
2,175 

500,  000 
1,000 

110, 192 
70,  764 
51,  456 


$39,  393 

869,  329 

3,500 

20,  OOO 

42,  200 

1,200 

70.  000 

250,  000 

204,  771 

34,  000 

610,  422 

303,  400 

8i,485 

10,  800 

126,  475 

1,289,316 

43,  789 
17,  800 
58,  350 

1,  370,  885 

21,  950 

166,  595 

8,  500 
10,  600 
27,  452 

240,  015 

65,  315. 

0,  900. 

4,  538,  S8& 

393,  325 

37,  075 
3,000 

13,  000 
7,000 

33,  850 

772,  488 
3,  734,  835. 

982,  514 

629,  530- 
10,  000. 

167,  700 
5,  000 

43,  200 
112,  000 
17,  790 

800,  000 
3,000 
330, 120 
126,  785 
116,  967 


A— LOUISIANA,   BY  TOTALS   OF  PARISHES. 


1,653 

$11,  462,  408 

10, 171 

1,335 

661 

$4,  360,  371 

$14,  442,  506 

$24,  205, 183 

PARISHES. 

11 

24 

29 

1 

17 

20 

21 
2 

21,  000 
13,  400 
30,  450 

1,500 

22,  600 

201,  810 

122,  800 

2,350 

39 

7 
4 
7 

10, 150 
10,  870 

6,350 
200 

3,055 

.57,  405 

52,  640 

375 

21,  060 

9,192 

12,  650 

875 

20,  806 

198,  217 

283,  430 

2,158 

45,  250 

46 

31,  075 

34 
1 

27 

223 

160 

4 

30,  050 

1,500 

30,  608 

12 
16 

32?,  623 

401,  825 

fVililwfll 

3,  500 

3 

31 
1 
7 

13 
3 

11 

1 

7,400 

52,-431 
500 
12,  500 
4.5,  850 
4,000 

24,  000 
3,000 

9 

64 
1 
9 

88 
10 

1,875 

10, 143 
400 

1,520 
24,  400 

1,005 

5,110 
300 

11,  500 

60,  588 
1,  0(tO 

9,  i;5ii 

43,  250 
1.900 

17,  825 
1,000 

16,  000 

92  321 

2  000 

1 5,  970 

9 

91,  800 

4.  100 

5 



36,  300 

2  000 

37 

2S 

321,450 
34,  375 

140 

82 

5 
1 

37, 142 
17,  995 

00.  095 
63,810 

183,  574 
12-2,  350 

Iberville 



a  Keturned  as  haTing  no  manufactures. 
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Table  IV.— MANUFAOTUEES  IN"  EACH  STATE  AND  TEEEITORY:   1880. 
A — LOUISIANA,  BY  TOTALS  OF  PARISHES — Continued. 


Pariahea. 


Jackson  (a) ... 

Jett'erson 

La  I^'ayctte  . . . 
Lafourche  .  ... 
Lmcola , 

Livingston. . .. 

Madison 

Morehouse. . .. 
Katchitoches 
Orleans 


Wo.  of 
estab- 
lish- 
ments. 


Capital. 


AVERAGE  NU5IBEE  OF 
HANDS  EJIPLOYED. 


Males  I  Females 
above  16 ■ above  15 
years.      years. 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


Value  of 
materials. 


Value  of 
products. 


16 

5 
915 


Ouachita 

Plaquemines  .  .   

Point  Coupee " 

Kapides 

lied  Eiver 

Pichland    

Sabine  . 


Saint  Bernard  . . . 
Saint  Charles  {a) . 
Saint  Helena 


Saint  James 

Samt  John  Baptist  . 

Saint  LandT'y 

Saint  Martin 

Saint  Mary 

Saint  Tammany 

Tangipahoa . . .' 

Tensas  (a) 

Terrebonne 

Union 


$065,  550 

9,560 

78,  950 

24,  705 

22,  500 
8,000 

32,  800 
10,  000 

!,  565,  303 

33,  700 
600 

15,  220 
24,  599 
32,  650 

9,000 

2,500 

548,  500 


16,  400 

11,700 
3,900 
65,  200 
12,  500 
62,  950 

12,  450 
174, 100 


439 
17 
81 
37 

22 

9 

61 

17 


1,286 


34 
12 
106 
16 
95 

63 
156 


553 
2 


$126,  365 

3,670 

21,  450 

3,476 

4,300 
1,500 
7,385 
2,960 
3,  717,  557 

9,850 
280 
5,580 
7,870 
2,680 

1,230 

300 

25,  684 


2,675 

6,394 
2,800 

21,379 
4,925 

26,  860 

12,  530 
69,  870 


$530,  710 

8,921 

38,  205 

33,544 

27, 150 
14,000 
22,  066 
8,130 
10,  771,  892 

35,  225 
200 
22,  905 
38,  785 
20,  550 

6,350 

1,100 

1,  430,  740 


36,  515 

5,076 

1,725 

65,  680 

39,  350 

138,  645 

33,  600 
208,211 


$821,  441 
22, 170 
90, 150 
45, 083 

41,  700 
18,  000 
42, 850 
15,  800 
308, 096 

66,  375 
620 
43, 490 
67, 405 
29, 673 

10,000 

2,000 

1,  648, 300 


18, 


61, 332 

17, 800 

6,386 

132, 948 

60,  800 
208,  845 

65, 100 
334, 800 


Vermillion 

Vernon 

"Washington  (a) 

Webster 

"West  Eaton  Eouge  . 

West  Carroll 

West  Feliciana  (a)  . 
Winn 


34,  225 
14,  350 

5,100 
4,100 


6,600 
9,950 


1,600 


12,837 
6,374 

3,487 
597 


1,753 
3,159 

1,000 
"756 


35,  066 
9,261 

4,600 
3,600 


6,382 
9,500 

6,600 
"i,'436 


69, 290 
27, 196 

10, 728 
6,000 


11,  929 
18, 300 

10, 000 


a  Keturned  as  having  no  manufactures. 


B — LOUISIANA,    BY  SPECIFIED   INDUSTRIES. 


MECHANICAL  AND  MANUFACTURING   INDUSTRIES. 

All  industries 

Agricultural  implements 

Bags,  other  than  paper 

Baskets,  rattan  and  willo-w  ware 

Blacksmithlng  (see  also  Wheelwrighting) 

Bookbinding  and  blank-book  making 

Boot  and  shoo  findings  

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  fancy  and  paper 

Boxes,  wooclen,  packing 

Brass  castings 

Bread  and  other  bakei  y  products 

Brick  and  tile 

Brooms  and  brushes 

<]arpentering 

Carriages  and  wagons  (see  also  Wheelwrighting) 

Cars,  railroad,  street,  and  repairs 

Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods 

Clothing,  men's 

Clothing,  women's 

Confectioneiy 

Cooperage 

Cordago'and  twine , 

Cordials  and  simps , 

Cork  cutting 

Cotton  compressing 

Cotton  goods 

Cutlery  and  edge  tools  (soo  also  Hardware) 

Dentistry,  mechanical , , 

Drugs  and  chemicals  (see  also  Patent  medicines  and  compouijlis) 

Dyeing  and  cleaning 

Fertilizers 

Flags  and  banners 

Flouring-  and  grist-mill  products 

Food  pi  eparations  (see  page  39) 

Foundeiy  and  machine-shop  products  (see  also  Iron  work,  architectural 
and  ornamental). 

Fruits  and  vegetables,  canned  and  preserved  .  - 

Fuinituio  (see  also  Mattresses  and  spiing  beds;  Upholstering) 

Galvanizing  

Gold  and  sUvor,  reduced  and  refined  (not  fiom  the  ore) 

134 


1,553 


1 
2 

2 

191 
6 

9 
85 


101 
31 


7 

34 

6 

21 

124 

2 

4 

1 

19 

2 
2 


$11,  462,  468 


3,000 

900 

2,200 

94,  035 

11,  000 

57,  200 

60,  700 

14,  COO 

15,  200 

3,200 

109,  920 

87,  425 

14,  750 

67,  325 

40,  200 

3,000 

1,300 

2,900 

190,  375 

83,  000 

132,  800 

129,  395 

6,000 

48,  000 

30,  000 

135,  000 

195,  000 

400 

9,200 

16,  700 

6,  925 

99,  000 

1,800 

176,  380 

16,  000 

910,  626 

40,  000 

39,  676 

700 

5,  000 

10, 171 


5 
5 

271 
16 

40 
281 
41 
15 
11 

319 
806 
67 
276 
118 

15 

3 

9 

276 

2 

86 

423 

7 

30 

14 

560 

39 

1 

6 

13 

13 
04 


107 
13 

916 


13 


628 
273 


41 


661 


30 


31 


600 

1, 124 

3,384 

103,  233 

10,  211 

20,  270 

120,  052 
29,  483 

7,572 
2,400 

121,  060 
68,  626 
23, 195 

141,  494 
60,  646 


3 

noo 

1 

,624 

'1 

911 

175 

971 

43 

876 

33 

754 

151 

830 

4,095 

11 

966 

4 

000 

399 

780 

13 

572 

180 

5 

S.IO 

4 

190 

5 

080 

25 

796 

1 

500 

22 

245 

5,328 

489 

896 

12 

000 

33 

601 

360 

1 

200 

$14,  442,  606 


650 

1,860 

2,900 

100,  099 

5,520 

98,  932 

184,  659 

69,400 

10,  230 

650 

542, 160 
30,  067 
90,  532 

232,  000 
52,  200 

6,000 

9,510 

4,122 

743,  907 

113,  353 

274,  571 

155,  486 

12,  000 

43,  000 

20,  000 

105,  788 

72,  470 

126 

8,250 

8,850 

3,890 

89,  258 

3,000 

397,  440 

19,  600 

777,  000 

70,  000 

37,  429 

700 

20,  000 


$24,205,183 


4,800 
10, 200 
334,888 
24, 369 

171,  f80 
392, 732 
125, 928 
25,  200 
5,000 

983, 960 
133,265 
137, 270 
456,  600 
166, 700 

10, 000 
11,  870 
13, 806 
1  079,  559 
189, 278 

393,  040 
419,074 
24, 000 
82, 000 
30, 000 

717,  500 
S(i,  776 
1,  360 
30, 150 
22,  760 

22,  850 

192,734 

0, 000 

489,  U» 

47, 880 

1,654,485 

115,001) 

113,418 

3.050 

30,000 
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Table  IV.— MANUFAOTUEES  IN  BACH  STATE  AND  TEEEITOEY:  1880. 
B — LOUISIANA,  BY  SPECIFIED  INDCSTEIES— Continued. 


Mechanical  and  manufactuilng  industries. 


No.  of 

estab- 
lish- 
ments. 


Orease  and  tiiUow 

Hairwork 

Hammoclis 

Hardware  (see  also  Cutlery  and  edge  tools) 

Ice,  artilicial 

Insti-uments,  professional  and  scientific 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and 
macliine-shop  products). 

Japanning 

Leather,  curTied 

Leather,  tanned 

Liquors,  distilled 

Liquors,  malt 

Lithographing  (see  also  Printing  and  puhlishmg) 

Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lnniher,  planed  (see  also  Sash,  doors,  and  blinds;  "Wood,  turned  and 
carved). 

Lumber,  sawed 

Marble  and  stone  wt*rk 

31asonry,  brick  and  stone 

Mattresses  and  spring  beds  (see  also  Furniture) 

Mineral  and  soda  waters  

Mirrors 

Oil,  cottonseed  and  cake  — ■ 

Painting  and  paperhanging 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) 

Perfumery  and  cosmetics 

Pliotographing 

Pickles,  preserves,  and  sauces 

Plated  and  britannia  "ware 

Plumbing  and  gasfitting 

Printing  and  publishing  (see  also  Lithographing) 

Pumps,  not  including  steam  pumps 

Rice  cleaning  and  polishing ■ 

Saddlery  and  harness 

Salt 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  "Wood,  turned  and 
carved). 

Shipboilding 

Slaughtering  and  meat-packing,  not  including  retail  butchering  estab- 
lishments. 

Soap  and  candles -  

Stencils  and  brands 

-Stone-  and  earthen- ware 

Sugar  aud  molasses,  refined 

Surgical  appliances 

Tinware,  copperware,  and  sheet-iron  "ware 

Tobacco,  chewing,  smoking,  and  snittf  (see  also  Tobacco,  cigars  and 
cigarettes). 

Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 
and  snutf). 

Trunks  and  valises 

Umbrellas  and  canes 

Upholstering  (see  also  Furniture) 

Upholstering  materials 

Tinegar 

"Watch  and  clock  repairing 

"Wheelwrighting  (see  also  Blacksmithing;  Carriages  and  wagons) 
"Wood,  turned  and  carved  (see  also,  Luniber,  planed;  Sash,  doors,  and 
blinds). 


Capital. 


3 
3 

1 
4 

30 


9  ! 

3  ! 
10 
5 


17.5 

11 

18 

3 


$20,  000 

6,200 

300 

2,500 

449,  500 

1,600 
1,800 

100 
3,050 
9,300 

8,500 
160,  613 
2,000 
3,850 
7,050 

79,  500 

903,  950 

62,  550 

18,  500 

3,450 

29, 100 

10,  000 

1,  557,  500 

10, 425 

1,150 

26,  000 
39,  100 
500 
20,  000 
16,  300 

303,  050 
16,000 
225,  000 
172, 100 
250,  000 

295,  000 

152, 100 
500,  000 

118,  450 
900 

2,000 
385,  000 

1,5.50 
107,  250 
348,  000 


175,  674 

2,  700 

100 

8,325 

37,  800 

2,000 
13,  200 
29,  650 

5,400 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


2 
114 


12 


943 
65 

87 


37 

6 

1,  352 


162 
1.54 
45 


218 
18 


7 
190 

5 
145 
127 


680 
14 


Females 

above 15 

years. 


Children 

and 
youths. 


75 


Total 

amount  paid 

in  wages 

during  the 

year. 


87 


$1,  .500 

3,692 

700 

1,000 

41,  350 

1,260 
3,477 


1,028 
2,941 

240 

55,  092 

4,500 

3,000 

2,892 

44,973 

200,  063 

32,  675 

36,  950 

2,712 

18,  312 

2,500 

422, 165 

30,412 


5,777 

27,  390 

500 

3,000 
17,  441 

407,  946 

750 

56,  040 

76,  549 

11,  000 

87,  200 

113,  626 
13,  830 

19,  790 
320 

2,  950 
50,  000 

2,  070 
61,  371 
70,  540 


7,500 


3,335 
24,245 

1,575 
15,  095 
15,  039 

6,225 


Value  of 
materials. 


162,  405 
1,  375,  000 

89,  990 
800 

3,100 

1,  840,  000 

],675 

114,  790 

242,  lOo 


152, 150 

19,  000 

100 

9,575 

103,  940 

2,500 

9,021 

18,  575 

21,  542 


$35,  000 

7,200 

6,835 

2,600 

54,  610 

1,700 
4,  200 

125 
16,  342 
14,  984 

1,925 
295,  778 
3,  250 
2,  465 
8,  575 

163,710 

1, 187,  0.-J9 
6],  21)8 
31,  600 

23,  MO 

24,  330 
4,000 

2,  280,  910 

33,  800 

4,237 

8,000 

19,  399 

300 

10,  000 

40,  500 

220,  600 

1,460 

1,  328,  387 

207,  800 


"Value  of 
products. 


$75,  000 
18,  400 
8,852 
5,000 

166,  750 

5,460 
14,  500 

675 
20,  366 
28,  470 

t         2, 925 

458,  459 

13,  600 

14,  370 
16,  559 

270,  480 

1,  764,  040 

134,  490 

92,  400 

39,  200 

75.  900 

10,  000 

3,  739,  466 

86,  000 

8,382 

49,  000 
79,  765 
2,500 
25,  000 
71,600 

764,  036 

3,060 

1,  573,  281 

377,  380 

56, 160 

451,  000 

343,  525 
1,500,000 

142,  495 
3,000 

10,  500 

1,483,000 

6,000 

227,  759 

424,  085 


606,  612 


37 

.WO 

500 

20 

640 

107 

900 

8 

000 

36 

479 

54,  382 

39,  404 

A— MAINE,    BY   TOTALS   OF   COUNTIES. 


The  State 

COUNTIES. 

Androscoggin 

Aroostook 

'Cum  berland 

FraDklin 

Hancock 

Kennebec 

Knox   

LiDcoln 

Oxford 

Penobscot 

Piscaraquia 

i^agadahoc 

■Sninrrset 

"Waldo 

AVnabmgton  .: 

Toik 


4,481 

$49,  988, 171 

253 

12,  009 

562 

270 

941,  460 

569 

8,542 

710 

207 

622 

434 

270 

898 

285 

356  i 

197 

126 

200 

574 

I 
130 
96 
307 
190 
319 


5,704, 
1,  602, 
297, 
1,  693, 
4,  024, 


1,  000,  793 
931,  350 

1,  464,  973 
490,  388 

2,  212,  235 

7,  423,  563 


$51,  120,  70S  !       $79,  829,  793 


8,  714,  373 

1,100,175 

11,266,063 

536,  6.37 

955,  222 

4,  691,  294 

1,491,812 

413,  466 

2,  016,  713 
6,  243,  326 

1,  092,  666 

1,  3.37,  0.39 

1,  529,  249 

684,  137 

3,  028,  474 

6,  020,  002 


14,  789,  963 

1,  744,  052 

16,  540,  198 

892,  937 

1,  584,  236 

7,  737,  822 

2,  274,  359 
6!  4.  214 

2,  .^5",  1163 

8,  092,  607 

1,710,479 
2,  089,  966 
2,  491,  302 
1, 107,  .574 
4,  224,  206 

10,  485,  755 


135 


126 


STATISTICS  OF  MANUFACTUEES. 
Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEEEITOEY:  1880. 

B — MAINE,    BT  SPECIFIED  INDUSTRIES. 


ileclianical  and  manufacturing  industries. 


All  industries. 


Agiicultural  implements 

AwTiin  LIS  and  tents 

Babbitt  metal  and  solder 

Baskets,  rattan  and  willow  ware. 
Belting  and  hose,  leather 


Blacking 

Blacksmithing  (see  also  TTheeiwrighting)  . 

Bookbinding  and  blank-hook  making 

Boot  and  shoe  cut  stock 

Boot  and  shoe  findings 


Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  castings 

Bread  and  other  bakery  jiroducts , 


Brick  and  tile  (see  also  Drain  and  sewer  pipe)  . . . 

Brooms  and  brushes 

Carpentering 

Carpets,  other  than  rag  (see  also  Woolen  goods) . 
Carriage  and  wagon  materials 


Carriages  and  sleds,  children's 

Carriages  and  wagons  (see  also  "Wheelwrighting) . 

Cheese  and  butter  (factory) 

Cloth  finishing 

Clothing,  men  s 


Clothing,  women's 

Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods. 

Confectionery 

Cooperage  


Cordage  and  twine 

Corsets 

Cotton  goods  (see  also  Hosiery  and  knit  goods;  Mixed  textiles) - 

Cutlery  and  edge  tools  (see  also  Hardware ;  Tools) 

Dentistry,  mechanical 


Drain  and  sewer  pipe  (see  also  Brick  and  tile) 

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds) . 

Dyeing  and  cleaning 

Dyeing  and  finishing  textiles 

Dyestuffs  and  extracts 

Electroplating 

Emery  wheels 

Engraving  and  die-sinking 

Engraving,  steel 

Engraving,  wood 


Eancy  articles 

Eelt  goods  (see  also  "Woolen  goods)  . 

Fertilizers 

Files  (see  also  Saws) 

Flavoring  extracts 


Flouring-  and  grist-mill  products 

Food  preparations  (see  page  39) 

JFoundery  and  machine-shop  products  (see  also  Iron  work,  architect- 
ural and  ornamental;  Steam  fittings  and  heating  apparatus). 

Fruits  and  vegetables,  canned  and  preserved 

Furnishing  goods,  men's 


Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering) 

Furniture,  chairs 

Glass,  cut,  stained,  and  ornamented 

Gloves  and  mittens  (see  also  Hosiery  and  knit  goods;  "Woolen  goods)-. 
Glue 


Grindstones , 

Gunpowder , 

Hairwork 

Handles,  wooden 

Hardware  (see  also  Cutlery  and  edge  tools ;  Tools) 

Hats  and  caps,  net  including  wool  hats , 

Hones  and  whetstones 

Hosiery  and  knit  goods  (see  also  Cotton  goods;  Gloves  and  mittens; 
"Woolen  goods). 

Ink 

Instruments,  professional  and  scientific , 


Iron  and  steel 

Iron  f  orgings , 

Iron  work,  .architectural  and  ornamental  (see  also  Foundery  and  ma- 
ehino-shop  products). 

Ivory  and  bone  W(^k 

Kaolin  and  ground  earths ^ 


No.  of 
estab- 
lish- 
ments. 


4,481 


28 
2 
1 
1 
4 

1 
562 
9 
1 
4 

203 

7 

16 


11 

70 

1 

6 

1 
46 
41 

1 
79 

2 

7 

34 

24 

118 


1 

13 
7 
2 

261 

1 

76 

18 
1 


Capital. 


$49, 988, 171 


726,  300 

800 

5,000 

300 

20,  200 

8,000 

334, 110 

47,  400 

6,000 

21,  500 

1,  485,  400 

54,400 

98, 150 

96,  000 

155,  200 

280,  549 
66,  lOO 

137, 100 

300  I 
19,  400 

35,000  j 
274, 100 

82,  512 
1,600 

443,  475 

4,500 
33,  600 
72,  600 

83,  300 
189,  913 


3,500 

15,  292,  078 

68,  200 

3,900 

16,  000 

84, 400 

2,500 

693,  500 

115,  000 

2,100 
500 
760 
800 

5,300 

9,100 

100,  000 

184,  625 

11,400 

2,400 

993,  500 


A'VEKAGE  NUMBEH  OF 
HAKDS  EMPLOYED. 


926,  535 
2,000 

310,  950 

13,  700 

1,500 

500 

4,000 

2,000 

160,  000 

700 

75,  950 

5,000 

21,  500 

2,500 

500 

100 
1,000 

450,  000 

48,  000 

4,000 

3,000 
29, 100 


Males 

above  16 

years. 


35,  431 


440 

5 

5 

4 

19 

4 

573 

44 

51 

34 

2,872 
93 

143 
29 

160 

621 
120 
358 


Females 

above  15 

years. 


Children, 
and 

youths. 


13, 777 


45 
322 

48 


254 


21 

59 

71 

435 

39 
2 


594 
18 


10 

41 

119 

37 

6 

385 

150 

1,652 


367 
25 

7 


12 
1 

1 

1 
2 

6«3 

54 

6 

1 

19 


30 

5 

15 

1,197 

227 


3,746 


Total 
amount  paid 

in  wages 

during  the 

year. 


$13,  623,  318 


105 
17 


1,263 

19 
9 

2 
38 


3 

12 

;,481 


16  : 
H 


100 
4 

1,448 


13 


174,  075 

2,750 

2,191 

700 

10, 120 

5,000 

130, 103 

24,  996 

5,500 

10,  597 

1,  400,  959 
51, 185 
41,  320 
15, 102 
71,  804 

106,  538 

38,  500 

121,  351 


4,950 

15,  886 

142. 044 

8,213 


50 


1,093 
1 


1 
200 


17 


136 


262, 112 

3,300 
16,  611 
26,  460 

23,  311 
105,  614 

10,  450 

3,800 

2,  936,  640 

23, 188 

180 

4,600 
10, 150 
1,100 
166,619 
6,385 

2,550 
350 

1,150 
750 

5,000 

5,150 
14,  326 
30,  410 
13,  750 

1,300 

109,  882 

8,000 

681,  865 

216,  400 
1,500 

142,  500 
10, 100 

3,150 
13,  OOO 

2,000 

700 

36,  400 

350 

24,  626 
1,650 

9,600 

1,060 

SOI 

40 
1,000 

141,  494 

17,  075 

3,800 

850 
8,750 


"Value  of 
materials. 


"Value  of 
products. 


$51, 120, 708 


329,  675 

5,500 

44,  000 

250 

44,  600 

30,000 
237,  826 
53,  833 
11,  825 
15,  870 

4,  031,  200 

30,160 

59,  025 

50,  905 

233,  870 

122,  887 

208,  025 

189,  940 

785 

9,100 

14,  000 
201,867 

47,  692 

300 

637,  546 

5,000 

169,  625 

39,  952 

92,  580 

193,  234 

70,  030 

8,250 

7,  320, 152 

33,  213 
1,920 

3,800 

37,  950 

1,100 

321,  989 

23,  600 

6,496 
150 
300 
300 

3,100 

2,950 

67,  638 

198,  600 

9,125 

6,500 

3,  560,  926 

61,  000 

1, 131, 447 

823,  005 
2,000 

282,  590 
5,100 
2,800 

24,  000 
11,  000 

4,000 

171,  000 

2,000 

67,  200 

2,300 

29,  450 

3,  320 
1,800 

700 
500 

380,611 
65,  516 

4,  iOO 

700 
3,050 


$79,  829,  793 


661, 445 

9,600 

47,  000 

2,000 

61, 104 

36,  000' 
665, 237 
97,284 
17, 616 
31,174 

6, 120, 342 

122,  5Q0 

141, 125 

89, 850 

377, 554 

310, 958 
292,  950 
400,  020 
1,200 
20,  750 

35, 307 

460,  609 

75,  692 

1,300 

1, 130, 381 

15, 500 
216, 500 
101, 553 
166,  225 
385, 304 

129,  500 

15,  000 

13,  319, 363 

71,  687 

6,210 

10, 450 
64,000 
6,000 
1, 107,  616 
99, 900 

10, 982 
1,000 
2,700 
),200 

10,  000 

12, 700 
120, 000 
283, 650 
28, 275 
10, 80O 

3,  966.  023 

75,  OOO 

2,  232, 0(5 

1, 402, 100 
4,000 

572,  275 
21,  OOO 
8, 000 
39, 000 
14, 000 

5,000 
249,  OOO 

4,600 
136, 435 

6,250 

51,  300 
6,680 
3,000 

1,000 
2,000 

583,  328 

107,  613 

9,250 

2  00» 
54,600 
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Table  IV.— MAlStUFACTUEES  IN  EACH  STATE  AND  TERRITOEY:  1880. 
B— MAINE,  BY  SPECIFIED  INDTJSTKIES — Continnecl. 


ilccnanical  and  manufacturing  industries. 


Lamps  and  reflectors 

TuaMx 

Le;itbcr  Ixiurd  (see  also  Paper)  . 

Leallier,  curried 

Leather,  dressed  skins 


Leatlier  izoods 

Leatlier,  tanned 

Lime 

Loci;-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sasb,  doors,  and  blinds;  "Wood,  turned  and 
cai-red). 

Liunber,  sa-^ed 

Marble  and  stone  ^ork 

Masonry,  brick  and  stone 

Matches 


Mattresses  and  spring  beds  i-te  also  Furniture) 

Mineral  and  soda  waters 

Mi-xed  textiles  (see  also  Cott<jn  goods;  Silk  and  silk  goods;  Woolen 
fioods). 

Models  and  patterns 

Musical  instruments  and  materials  (not  specified) 

» 

Musical  instruments,  organs  and  materials 

Oil,  lubricating  

Oilcloth,  floor 

Painting  and  paperlianging 

Panits  ("see  also  Varnish) 


Paper  'see  also  Leather  board;  "Wood  pulp)  

Patent  medicines  and  compouuds  (see  also  Drugs  and  chemicals) 

Pbotographing 

Pickles,  preserves,  and  sauces  

Plated  and  britannia  ware 


Plumbing  and  gasfltting 

Printing  and  publishing 

Pumps,  not  including  steam  pumps 

Eclrigerators 

Eegalia  and  society  banners  and  emblems 

Koofin^  and  roofing  materials 

Pules,  ivory  and  wood 

Saddlery  and  harness ■ 

Salt,  ground 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed ;  Wood,  turned  and 
carved) . 

Saws 

Shipbuilding 

Shirts 

Shoddy  (see  also  Mixed  textiles) 

Show-cases 


Silk  and  silk  goods  (see  also  Mixed  textiles) 

Slaughtering  and  meat-packing,  notincluding  retail  butchering  estab- 
lishments. 

Soap  and  candles 

Sporting  goods 

Springs,  steel,  car  and  carriage 


Starch 

Stationery  goods  

Steam  fittings  and  heating  apparatus  (see  also  Foiindery  and  machine- 
shop  products). 

Stencils  and  brands 

Stone-  and  earthen- ware -  -  - 


Straw  goods 

Sugar  and  molasses,  beet 

Sugar  and  molasses,  refined 

Tinware,  copperware,  and  sheet-iron  ware  . 
Tobacco,  cigars  and  cigarettes 


Tools  (see  also  Cutlery  and  edge  tools ;  Hardware) . 

Toys  and  games 

Trunks  and  valises 

Upholstei  ing  (see  also  Furniture) 

Upholstering  materials 


Varnish  (see  also  Paints)  . 
Til 


"Watclt  and  clock  repairing 

Wheelbarrows 

Wheelwrighting  (see  also  Elacksmithi] 

Window  blinds  and  shades 


Carriages  and  wagons)  . 


Wire 

Wood  pulp ■ 

Wood,  tumed  and  carved  (see  also  Lumber,  planed;  Sa^h,  doors,  and  i 

blinds). 
Wooden  ware 

Wool  hats  (see  also  Wiiol™  gnod.s) 

Woolen  goods  i-ee  ;ilso  Ciui.ets.  other  than  rag;  Felt  -nods;  Gloves 
and  miitriis,  Mi-<ed  lexlilcs;  Wool  hats). 


848 

07 

IC 

3 

1 
3 

15 


0 
1 
1 

1 

1 
127 


1 

7 
19 


1 

93 


AVEEAGE  NUMBER  OP 

HAXDS  EMFLOTED.             1  Total 

I  amount  paid 

I                I  in  v-'ages 

Females  Children  during  the 

above  15!      and  year, 
years,     youths. 


C,  33[i,  390  ,      0,480 

1.37.000  II          260 

13,050  '            133 

71,000  64 


2.  500 

],  291)]  380 

2,  000 
400,  j 

41,  500  i 
100,000 
095,000 

36,  .575 
30,000 

1,  995,  000 
11,  800 

37,  800 
1,000 

04, 100 

38,  500 
747,  COO 

31,  201) 
5,  000 
1,000 

500 
300 

160, 165 
1,700 

204,  350 


25,  600 
811,  750 

53,  000 
6,000 
1,000 

30,  000 
194,500 

62,  530 
13,  200 
25,  000 

294,  200 
2,500 
4,000 

400 
21, 100 

8,000 

50,  000 

460,  000 

259,  300 

53,  035 


20,000  ': 
5,370 

10,  C50 

5,000 

222,  800 

0,000 

3,  000 

439,000 

141,700 

67, 100 

40,  Ono 
;,  870,  028 


28 
487 


Value  of 
materials. 


39 

4 

289 

135 

17 

753 

10 

34 

2 

45 

62 

410 

32 


2 
212 

4 
230 


13 

1,967 

11 

4 


54 
10 
34 

254 
4 
13 


9,000 

11 

500 

1 

20,  600 

20 

1,950 

0 

15,  500 

18 

5 

10 

14 

2 

324 

16  ! 

18 
212 
153 

108 

53 
.,710 


1 

10  1 

10  i              2 

j      6 

' 

46 


15 

150  1..-. 
90  I.-.. 
227  I.... 
108 


36 


14 
183 


20 
1,  109 


2.500 

4i;t,  9U4 

.^:(i,  271 

1,700 

4,  lOo 

69,  SC5 

1,161,142 
90,230 


5  1 


] 

200 

1 

000 

357 

595 

14, 000 

2,  400 

124,  .500 

45,  510 
7,030 

325,  691 
3,850 

16,  500 
1,000 

18, 125 

21,  950 

297,005 

9,  700 

2,600 

1,200 

500 
150 

72,  865 
1,300 

92,  550 


4,  600 

638,  5,59 

20,  300 

1,905 

1,000 

10, 190 
34,  300 


11,238 

23,  280 

750 

3,900 


9,700 

7,015 
20,  000 
34,457 
90,  304 
45,  382 

0,  600 
175 

9,  350 

1,  075 
4,  o2,> 

3,000 

935 

5,240 

eno 

85.  753 

3,  500 


01, 

007 

31, 

750 

31 

596 

044 

O'JO 

Value  of 
product.s. 


$973 

$2,  200 

4,892 

2,600 

53,  500  , 

164,  000 

99,094 

2,  290,  310 

8,700 

136,  000 

2.5,  000 

5,  535,  427 

393,  309 

1,100 

10,  300 

3.51,  471 

4,951,9.57 
71,902 
34,715 
203,  093 


.5,0110 
1,  238,  247 

400 
200 

15,  20(1 

fi,  000 

535,  075 

64,  505 

05,  938 

1,  347,  509 
8,300 

16,000 
1,  000 

1.5,  572 

C4,  096 

970,317 

19,  950 

3,000 

5,000 


50 

225,  048 

2,  750 

199,  350 


10,  075 
1,  9.3.5,  8.57 

57,  000 
7,  200 
3,000 

01,  395 

1,  008,  605 

77,  799 
2,  4(10 


339,011 
2,200 
12,  500 

200 
7,861 

6,000 

75,'000 

1,416,414 

192,  455 

59,  000 

7,  ,800  ; 
411(1  I 
19,  (1(10 


42 

000 

•_' 

259 

(I 

100 

600 

137 

870 

9 

000 

15 

(10(1 

100 

595 

98 

9b0 

80.825 
294,  042 


$3,  50O 
10,627 

290,  000 
2,  612,  350 

173,  000 

30,  000 

7, 100,  907 

599.995 

5,  700 

16,100 

511,  799 

7,  933,  668 

245,  750 

87,  020 

314,  593 

5,  250 

2(1,  0(10 

1,  909,  937 

3,200 
000 

,54,  000 
15,  (1110 
713,  noO' 
147,  650 


2, 170,  321 

25,  5(1(1 

CO,  250 

5,  OCO 

41,300 

108,800 

1,  000,  098 

44,  250 

8,000 

9,000 

1,800 

500 

393,  320 

4,  750 
380,  350 


25,  050 

2,  909,  84& 

80,  000 

12,  000 

6,000 

81,585 
1,  093,  087 

124,  443 
17,  900 
49,  722 

442,  700 

5,  000 
22.  000 

1.000 
28,  500 

1 5,  600 
111,000 
1,  499,  512 
400,195 
1:52,206 

10, 1100 

1,  2(10 
44,  700 

6,  bi'O 
IC, 900 

55,(100 

5,  7('0 

27,  (i(-iO 

2,  200 
317,904 

17,  000 
24.  000 
3110.490 
2UU,  390 

111',  i75 

151,730 
0,  C*',,  073 
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Table  IV.— MANUFACTUEES  IK  EACH  STATE  AND  TEEEITOEY:  1880. 
A— MARYLAND,  by  totals  of  counties. 


No.  of 

estab- 

Ush- 

ments. 

Capital. 

AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 

Total 

amount  paW 

in  wages 

daring  the 

year. 

Value  of 
materials. 

Value  of 
products. 

Coimtiea. 

IVTales 
above  16 
years. 

Females 

above 15 

years. 

Chfldren 

and 
youths. 

6,787 

$58,  742,  384 

46, 698 

21,  700 

6,547 

$18,  904,  965 

$66,  937,  846 

$106,780,563 

Allegany .                     

173 

38 

3,683 

447 
14 

80 

269 

170 

29 

69 

444 

77 

242 

89 

82 

104 
67 
31 
22 
60 

104 

317 

107 

79 

2,  811,  630 

80,  400 

38,  586,  773 

7,  058,  170 

24,  600 

199,  000 

765,  438 

1,  395, 484 

49, 100 

172,  525 

1,  828,  927 
378,  987 

1,  024,  603 
782,  406 
158,  760 

400,  930 
415,  638 

151,  on 

69,  440 
85,  450 

205,  824 

1,102,549 

236,  975 

157,  696 

1,468 

87 

34,  086 

3,121 
23 

183 
560 
695 
51 
168 

1,704 
248 

1,226 
311 
140 

147 

367 

88 

50 

131 

273 
949 
288 
344 

3 
5 

18, 137 
1,563 

105 

29 

4,115 

1,026 

467, 156 

22,  283 

15, 117,  489 

1,  491,  739 

3,785 

29,  847 
132,  050 
260,  807 

6,673 
39,  508 

315,  992 

58,  708 
107,  476 
125,  331 

35,  743 

33,  360 
96, 124 

24,  045 
9,202 

30,  700 

67,  630 
235,  017 

59,  709 
74,  691 

1,  717,  239 

105,  494 

47,  974,  297 

7,  691,  666 

19,  320 

222,  405 

994.  717 

1, 119,  690 

42,  837 

163,  566 

1,  995,  590 
280,  387 
767,  620 
602,  085 
131,  579 

239, 133 
285,  091 
169,  350 
98,  421 
166,  089 

292,  430 

1,  424,  436 

216,  285 

218,  219 

2,651,616 

Anne  Arnndel 

171,699 
78,417,304 

11,147,294 

29,  800 

286 
41 
39 

110 
40 
30 

322,  714 

Carroll 

1,457,935 

Cecil  

1,798,615 

60, 899 

Dorcliester 

Frederick 

21 

332 
3 
666 
213 
115 

14 

117 

13 

23 

335 

6 

486 

120 

247,430 

2,806,998 
445,974 

Harford 

Howard 

1,195,136 

989, 615 

»  249, 235 

Montjjomery 

Prince  George's                                              

5 
51 
20 

323,  017 
463,304 

■Queen  Anne 

244,  Oil 
126,441 

Somerset  "...                                         

2 

2 

67 
32 
14 

•  251, 740 

Talbot 

464,  674 

■Wasliin-iton 

Tk'"icomico 

114 

3 

15 

2,161,203 
381, 936 

372, 813 

B — MARYLAND,  BY  specified  industries. 


MECHANICAL  AND   MANUFACTURING   INDUBTRIE6. 

AUindustries 

Agricultural  implements 

Artificial  limbs  (see  also  Surgical  appliances) 

Awnings  and  tents 

E.ibbitt  metal  and  solder 

Bags,  other  than  paper 

Bags,  paper 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) 

Easliets,  rattan  and  willow  ware 

Bells  

Belting  and  hose,  leather 

Billiard  tables  and  materials 

Blacking 

Blacksmithing  (see  also  Wheel wrighting) 

Bluing 

Bookbinding  and  blank-book  making 

Boot  and  shoe  uppers 

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  cigar 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Bia.ss  ca,stings 

Brass  and  copper,  rolled 

Bread  and  other  bakery  products 

Biick  and  tile 

Bridges 

Brooms  and  brushes 

Carpentering 

Carpets,  other  than  rag  (see  also  Woolen  goods) 

C.arpets,  rag 

Carriage  and  wagon  materials 

Carriages  and  sleds,  children's 

Carriages  and  wagons  (see  also  Wheelwrighting; 

Cars,  railroad,  street,  and  repairs 

Cement 

Cheese  and  butter  (factory) 

Cleansing  and  polishing  preparations 

Cloth  finishing .- 

Clothing,  men's 

Clothing,  women's 

Coffee  and  spices,  roa.sted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods 

Confectionery 

Cooperage       

Coppersinithing  (see  also  Tinware,  copperware,  and  sheet- iron  ware) 
Cordage  and  twine 

Cork  cutting 

Corsets 

Cotton  goods  (see  also  Hosieiy  and  knit  goods ;  Mixed  textiles) 

Cutlery  and  edge  tools  (see  also  Hardware) 

<^eutistry,  mechanical 

13-: 


6,787 


1 

1 

651 

1 

18 

11 

862 

13 


10 

1 

341 

79 


31 

183 

1 

18 

4 


81 
1 
1 

14 

1 

2 

220 

27 

13 

63 
64 

72 


395,  400 

100 

4,600 

25,  000 

185,  000 

78,  500 

70,  600 

•  19,610 

480,  000 

1,500 

8,000 

25 

417,  135 

1,000 

92,  256 

7,700 

977,  912 

19,  325 

34,  020 
142,  712 

19,  .500 
40,  000 

864,  022 

1, 168, 158 

202,  000 

84,  015 

1, 176,  0.52 

10,  000 

23,000 

35,  240 

15,  600 

355,  590 

5,000 

50,  000 

22,  930 

1,500 
2,050 

3,  894,  943 
130,  250 
124,  750 

101,975 
390,  605 
250,  090 

20,  200 
18,  500 

12,  000 
18,  000 

4,  605,  816 

22,  550 
12,260 


338 

1 

II 

16 

26 

24 

12 
28 


847 
3 


27 
2,334 


320 

32 
13 

602 

2,  049 

9S 

213 

1,567 

75 

29 

37 

31 
559 
21 
38 

18 


5,265 
22 
46 

81 

253 

454 

21 

21 


1,  229 
23 
11 


21,  700 


18 
610 

19 
169 


6,547 


139 

180 


$18,  904,  965 


117,  791 

472 

7,900 

5,200 

33,  052 

17,  704 

16,000 

17,  094 

189,  640 

2,000 

10,  000 


■,970 

482 

23 


93 


4 

23 
1,879 


5 
C 
947 
I 
1 


247,  290 

1,000 

61,  993 

11,755 

984,  030 

15, 163 

32,  617 

147,302 

16,  279 

3,459 

275,  759 

478, 189 

48,  973 

75,  45S 
769,  266 

9,900 
10,  571 

9,700 

10,  740 
209,972 

12,  480 
12,  320 
3,471 

256 

2,000 

1,  851,  938 

84,  998 

24,503 

34, 119 
119,  728 
164, 132 

11,  9U0 
7,145 

3,  .500 
6,640 
767,  729 
9,200 
6,  323 


$66,  937,  846 


227, 190 
200 

16,  800 
87,  000 

770,  000 

152,  270 
111,  040 

17,  735 
295,  000 

23,  000 

18,  000 
800 

300, 171 
3,000 
59,  904 

17,  375 

1,  743,  920 

2,^,  883 

S3,  883 

302,  273 

33,  741 

46,  000 

1,  507,  877 

243,  234 

79,  000 


159,  064 

2, 140,  361 

32,  000 

23,  639 

15,  800 

33,  500 

238,  250 

10,  000 

2,010 

60, 190 

4,000 

250 

6,  089,  052 

265, 192 

221, 108 

79,  553 

815,  692 

384,  800 

15,  600 

22  442 

15, 000 

14,000 

2,  891,  033 

11, 156 

4,313 

$106,780,563 


574, 672 
1,200 
36, 100 
107, 000 
850, 000 

236, 700 
167,808 

48,  826 
5S0, 000 

30, 000 

33, 000 
1,500 

943, 077 
8,000 

106, 988 

37,675 
3,  683, 026 
58, 822 
140, 025 
633, 150 

71,101 
60, 000 
2,275,227 
933, 988 
143,000 

297,  511 

3, 026, 189 

60, 000 

49,908 

43, 500 

63, 080 
695, 860 
24,728 
22, 32S 
87,956 

8,000 

6,200 

9,579,066 

469,718 

299, 874 

200, 173 
1,164,755 

657,424 
32,250 
32, 455 

30,000 
28,000 
4,688,7W 
30, .« 
32,788 
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Table  IY.— MAIS^UFACTUEES  IN  EACH  STATE  AND  TERKITOEY:  1880. 
B— MARYLAND,  by  specified  industries— Continued. 


Mechanical  and  manufacturing  industries. 


Drugs  anil  chemicals  (see  also  Baking  and  yeast  po>Yder3;   Patent 

medicines  and  compounds). 

Dyeinj  and  cleaning 

Dyestuffs  and  extracts 

Electrical  apparatus  and  supplies  (see  also  Telegraph  and  telephone 

apparatus). 
Electroplating 


Engraving  and  die-sinking 

Engraving,  wood 

Explosives  and  fireworks  . 

Eancy  articles 

Fertilizers 


Eiles  (see  also  Saws) 

Eire  extinguishers,  chemical 

Flags  and  hauuers 

Flavoiing  extracts 

Flouring-  and  grist-mill  products 

Food  preparations  (see  page  39)   1 

Foundery  and  machiue-shoi)  products  (see  also  Iron  work,  architect-  ! 
ural  and  omaniental).  I 

Fruits  and  vegetables,  canned  and  preserved j 

Furnishing  goods,  men's , 

Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering) ' 

Furniture,  chairs j 

Furs,  dressed i 

Gas  machines  and  meters ! 

Glass - 

Glass,  cut,  stained,  and  ornamented 

Gloves  and  mittens  (see  also  Hosiery  and  knit  goods ;  "Wooleiu  goods)  - 

Glue 

Gold  and  silver  leaf  and  foil 

Grease  and  tallow 

Hail  work - 


Hand-knit  goods 

Hardware  (see  also  Cutlery  and  edge-tools) 

Hats  and  caps,  not  including  wool  hats 

Hones  and  whetstones - 

Hosiery  and  knit  goods  (see  also  Cotton  goods;  Gloves  and  mittens; 
Woolen  goods). 

Housef  urnishing  goods 

Instruments,  professional  and  scientific 

Iron  and  steel - 

Iron  bolts,  nuts,  washers,  and  rivets 

Iron  forgings 


Iron  nails  and  spikes,  cut  and  wrought 

Iron  railings,  wrought 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and  ma- 
chine-shop products). 

Ivory  and  bone  work 

Japanning 


Jewelry 

Kaolin  and  ground  earths . 

Kindling  wood 

Lamps  and  reflectors 

Lard,  refined 


Lasts 

Lead,  bar,  pipe,  sheet,  and  shot. 

Leather,  curried 

Leather,  dressed  skins 

Leather,  tanned 


Lightning  rods  . . . , 

Lime 

Liquors,  distilled 

Liquors,  malt 

Lithographing  (see  also  Printing  and  publishing) 

Lock-  and  gun-smithing 

Looking-glass  and  xiicture  frames  

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  "Wood,  turned  and 
carved) . 

Lumber,  sawed 

Malt 


Mantels,  slate,  marble,  and  marbleized 

Marble  and  stone  work 

Masonry,  brick  and  stone 

Mattresses  and  spring  beds  (see  also  Funiiture)  . 
Millinery  and  lace  goods 


Millstones ■ 

Mineral  and  soda  waters ■ 

Mixed  textiles  (see  also  Cotton  goods ;  Silk  and  sUk  goods ;  "Woolen 
goods). 

Models  and  patterns , 

Musical  instruments  and  materials  (not  specified) 

Musical  instruments,  organs  and  materials 

Musical  instruments,  pianos  and  materials 

Needles  and  pins 

Oil,  illuminating,  not  including  petroleum  refining 

Oil.  lard 


AVERAGE  KUMRER   OF         j 

HANDS  EMPLOYED.             j  Total 

I  amount  paid 

I                 I                  I  ill  wages 

Males    ^  Female,->'  Children  daring  the 

abovoKJ' abovel5       and  year. 
years.    ;    years,      youths. 


32, 150 

3U,  000 

2,  500 

8,200 

3, 145,  520 


1!)4  1 

47 


19 


4 



1 

29 
6 

2 

4 

15 

13 

1,  000 

13 

12 
3,116 

4,  025 

1,058 

60 
6 

82 

524 

4 

15 
3 
16 


4  I 


10 
"  1 


8,220 
10 
15 

31 

17 
1 


2,753 


41  1 

10 

29  1 

2 

29  ' 



34 

1  !•■ 

i 
1 
2 

25,  431 

900 

40 


Value  of 
materials. 


3,300 

1,800 

300 

6,000 

54, 192 

15,  746 

2,  250 

3,  075 
5,271 

219,  70  : 

2,415 
1,  509,  997 

990,  7'S 

6,  500 

431,  352 

48,  000 

8, 125 

42,  748 

234,  254 

2,550 

8,  025 

800 

10,  600 

10,  254 

5,654 

300 

13,  844 

14,  050 
2,000 

100 


Value  of 
l)roduct3. 


$531,  485 

$881,  125 

31, 160 

5,100 

225 

89,  162 

9,000 

700 

7,  350 

30,  600 

1,450 

905 

1,500 

1,250 

3,  813,  758 

14,  059 

6,900 

2,900 

10,  000 

5,  770, 198 

9,890 

6,840 

6,  000 

16,  380 

6,  965,  298 

S3,  330 
14,  693 
16,  000 
31,100 
7,  934,  004 

16,  000 
2,  103,  112 

26,  000 
4,  454,  317 

4,  506,  332 

17,  000 

836,  825 

6,  245,  207 

32,  000 

1,  003, 143 

130,  500 

10,  635 

118,  250 

239,  682 

3,700 

230,  000 

33,913 

206,  620 

587,  000 

9,000 

18,800 

5,  000 

20,000 

213,849 

16,  675 

35,200 

6,400 

49,  200 

2.59,  021 

34,  798 

450 

14,  100 

34,200 

7,500 

500 

1,000 

37,  604 

60,  080 

12,  7IIJ 

720 

1,350 
3,  850 
2,  888,  574 
2,705 
3,550 

4,800 

31,  600 

4,  470,  050 

0,  9.52 

7,550 

34,  930 
15,000 
12,  000 

52,  800 
36,  300 
30,350 

3,  000 
(       1, 600 

6,000 
4,000 

12,  860 

309,  300 

36.  245 

3,  250 

1,  445,  000 

3'S,  HH) 

5.YI,  2o!i 

7J,  296 

7,500 

1,  .-.44,  000 

1,500 

161,  493 

i     388, 608 

'            156, 300 

1,  039,  586 

4,000 
192,933 

508,  4.'jH 

190,  l.'OO 

1,  408,  .501 

500 
50,  743 
858,  654 

1.000 

121,340 

1,202,  •;:):; 

1,  001,  760 
39,  250 

12,  593 
160,  492 
58,425 

1, 106,  795 
547,  000 

10,784 
467,  243 
399,  777 

32,  843 
14S,  240 

14,  242 

109,  085 

7,850 

1,700 
1,975 

24,  810 

1,900 
13,000 
500,  000 


1,8211,  :;03 
131,1^4 

4."!,  9-r, 
402,4"; 
101,  57j 

1,813,332 

30,  205 

1,  007,  893 

707,  940 

45,  525 
229,  400 

38,  319 

202,  307 

20,  240 

8,100 

7,400 

41,  000 
534,  099 

9,  ooe 

21,000 
650,  000 
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Table  IV.— MANUFACTURES  IN  EACH  STATE  AND  TEERITORT:  1880. 
B— MAEYLAJSTD,  by  specified  industries— Continued. 


Hechanical  and  mannfactiiiing  industries. 


Oil,  neat's-foot 

Oleomargarine 

Painta 

Painting  and  paperltanging 
Paper 


Patf-nt  mp'Iicint3  and  compounds  (see  also  Dmgs  and  chemicals). 

PerrnLK.i  V  nud  cosmetics 

PhotosvaiiluRg 

PiLhV.-.',  pri'si-ives,  and  sauces 

P;pcs,  lOliaco 


Plated  and  britannia  "^are 

Plumljini^  and  gasfitting 

Piinting  and  piiblisLing  (see  also  Litliogiapliing) . 

Printing  materials 

Pumps,  not  including  steam  pumps 


ITo.of 
estab- 
lish- 
ments. 


Pefrigerators 

Pegalia  and  society  banners  and  emblems  . 

Pio'iting  and  roofing  materials 

lUibber  and  eiaslio  goods 

Saddlery  and  harness 


Safe  s,  doors,  and  vaults,  tire-proof 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed ;  Wood,  turned  and 
carved). 

Saws 

Scales  and  balances 

Sewing  machines  and  attachments 


Shipbuilding 

Shiita   

Shoddv  (see  also  Mised  textiles) 

Show-cases 

Silk  and  silk  goods  (see  also  Mixed  textiles) 

Silversmithing 

SlauL'htering  and  meat.packing,  not  including  retail  butchering  estab- 
lishments. 

Soap  and  candles 

Spectacles  and  eyeglasses 

Sporting  goods 


Stationery  goods ' 

Stencils  and  brands 

Stone-  and  earthen -Tvare j , 

Stiaw  goods 

Sugar  and  molasses,  refined 

Surgical  appliances  (see  also  Artificial  limbs) 

Telegraph  and  telephone  apparatus  (see  also  Electrical  apparatus  and 

supplies). 
Tinware,  copperware,  and  sheet-iron  ware  (see  also  Coppersmithing)  .. 
Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snufi"). 

Toys  and  games 

Trunks  ana  valises 

Type  founding 

"Umbrellas  and  canes 

Upholstering  (see  also  Furniture) 

Upholstering  materials 

Vinegar 

"Watch  and  clock  repairing 

T7heelwrighting  (see  also  Elacksmithing ;  Carriages  and  wagons) 


Whips. 

"Window  blinds  and  shades 

"Wirework 

"Wood,  turned  and  carved  (see  also  Lumber,  planed  ;  Sash,  doors,  and 

blinds). 
"Wooden  ware 

Wotilen  goods  ^see  also  Carpets,  other  than  rag ;  Gloves  and  mittens ; 
Mixed  textiles). 


1 

6 

1 

154 

1 
17 

3 
3 
6 

166 

38 

1 

5 

4 

5 
9 


1 
3 
17 
3 
3 

3 

1 

226 
10 


1 

M 

2 

3 

22 

3 
9 

24 

309 

3 

3 

9 


Capital. 


$100 

20,  000 
417,  200 
103,  273 
475,  048 

222,  825 
23, 410 
70, 150 

21,  850 
10,  200 

19,  200 
198, 185 

2,  045,  000 
4,500 
9,075 

16,  200 

5,000 

89,  625 

300 

374,  075 

35,  000 
463, 125 

6,500 
9,200 

20,  500 

1,  606,  535 

313,930 

5,000 

14,  300 

20,  900 

101,  528 
865,  000 

271,  732 
1,400 
1,000 

1,  000 

2,  800 
142,  950 
160,  800 
200,  000 

5,  700 
17,500 

1, 179,  267 
602,  600 

623,  607 


1,500 

24, 150 

•     60, 000 

8,550 
26,  025 

1, 151,  500 
51,  750 

18,  750 
248,  .^'05 
21,  300 

5,  .iOO 
90,  500 
2,010 

86,  000 
333,  700 


AVEEAGE  NUMBER  OF 
HAXDS  EMPLOYED. 


Males   I  Females  Children 
above  16  above  15       and 
years.       years,     youths. 


1 

20 

113 

285 

298 

106 

11 

51 

7 

11 

43 

194 

797 

2 

IT 


24 
"46 
'556 


SO 
446 


7 
22 

1,178 

328 

5 

38 

12 


1 

6 

213 

107 
106 

35 
29 

1,369 

187 

1,184 


3 
51 
35 

4 
45 

478 
19 
25 

446 
31 

24 
104 

17 


171 


109 
27 
15 
14 
16 


1,264 
4 


10 
422 


124 
740 


118 


102 
1 


A— MASSACHUSETTS,  by  totals  op  counties. 


Ill 
1 
1 


Total 

amount  paid 

in  wages 

during  the 

year. 


302 
128 


142 
1 

4 
5 
1 


42 


$50 

5,000 

47,  751 

148,  726 

119,  876 

68,  867 
7,902 

25,  005 
5,532 
7,797 

20,  780 
82,  042 
443,  989 
2,  570 
8,660 

7,099 

1,815 

16,  769 

125 

249,  313 

13,000 
222,  235 

2,321 
4,181 
11,  620 

057,  789 

307,  867 

3,100 

15,  785 

11,  000 

26,  979 
100,  000 

52,495  I 
2,874 
900 

300 

3,526 

120,  234 

57,  761 

31,  000 

17,  000 

12,  680 

609, 113 
165, 107 

499,  666 


2,500 
19,  228 
21,  000 

2,080 
17,  845 

307,  500 
7,312 

14,  883 
127, 109 

13,  936 

3,200 
56,  000 
8,203 

27,  500 
59,  491 


Value  of 
materials. 


$450 
55,  000 

245. 185 
175,  307 
738, 140 

438,  202 

15,  251 

22,  420 

48,  250 

3,  555 

18,  500 

176. 186 
585,  857 

15,  000 
14,  700 

13,  040 

4,300 

30,  450 

639 

459,  683 

10,  000 


411,  963 

2,744 
2,819 
9,450 

884,  299 
425,  947 
14, 150 
27,  389 
15,  760 

49,  792 
3, 163,  802 

254,  006 

1,700 

600 

500 

2,200 

80,  273 

•  264,  507 

756,  703 

15,  600 
37,  006 

2,  332,  687 
1, 152,  906 

711,  680 

1,500 
36,  810 
12,  800 

8,500 
54, 181 

527,  000 

62, 112 

6,604 

167,  802 
25,  800 

11,  500 

226,  000 

9,220 

62,  50G 
349,  724 

Value  of 
products. 


$1,000 

85, 000 

412, 658 

467,  617 

1,  028,  591 

647, 893 

42. 499 
95,  228 
71,300 

15. 500 

62, 000 

412,  886. 

1,  477, 164 

25, 000 

39,  950 

27, 990 
8,719 
78,  917 
1,121 
1,  004, 851 

35,  000 
813, 005 

10,  281 
11, 077 
35, 595 


949, 524 
22,  500 
74,  320 
35, 415 

113,  061 
3,  377, 605 

385,  790 
7,500 
2,000 

2,500 

9,500 

271, 944 

362, 982 

840,  98S 

61, 500 
53,  23» 

3, 564,  994 
1, 631, 424 

1, 730, 604 

4,600 
75,466 
46, 000 
17, 400 
103, 139 

912, 830 
97, 012 
42, 115 

494,274 
52, 926 

18, 900 
322,  000 
27,  036 

114,  260 


The  State 14,352 


Barnstable. 
Perkshire.  - 

Bristol 

Dukes 

Essex 


Franklin 

Hampden 

Hampshire 

Middlesex 

Nantucket  (a)  . 


Norfolk  .  - . . 
Plvmoulh.. 
Suffolk  .... 
Worcester  . 


139 
515 

L025 
8 

1,971 

315 

872 

333 

2,069 


644 

076 

3,  836 

1,049 


$303,  806, 185 


1,  529,  754 

13,  882,  594 

42, 128,  950 

20,  250 

41,  718, 149 

5,  058,  258 
27, 163, 158 

7,  28,3,  518 
53,  lie,  628 


11,  976,  494 

8,  500,  141 

49,  277,  634 

42,  084,  657 


228,  834 


740 

6,  092 

20,  070 

50 

38,  250 

2,941 
14,  301 

4,  335 
38,  017 


11,419 

11,2,?7 
41,  055 
38,  717 


105,  976 


473 

3,521 

10,  530 


19,  685 

792 

8,987 

3,057 

19, 198 


4,962 

2,261 

18,  646 

13,  064 


17,  445 


19 
1,151 
3,468 


2,034 

219 
1,682 

720 
3,020 


4P4 

269 

1,284 

3,095 


1-10 


Eeturned  as  having  no  niiinufactures. 


$128,  315,  362 


292,  470 

3,  732,  714 

11, 125,  200 

23, 106 

21,  854,  758 

1,  277,  019 
8,  355,  079 

2,  419,  401 
21,  706,  749 


6, 134,  937 

5,  755,  003 

25,  634,  027 

20,  004,  809 


$386,  972,  655 


866,  050 

11,744,047 

24,  864,  704 

66,  914 

64,  822, 177 

2,  903,  370 
23,  981,  415 

6,  603,  887 
81,  Oil,  183 


17,  848, 192 
14,  885,  665 
84,  441,  703 
.52,  333,  348 


$631, 135, 284 


1,  506, 152 

19,876,467 

46, 127, 452 

97, 639 

103, 159, 439 

5, 378,  597 
40,  654,  398 
11,786,406 
128, 031,  850 


28,675,530 

23, 771, 677 

134,  667, 625 

87, 601,  S52 


STATISTICS  OF  MANUFACTURES. 


131 


Table  IV.— MANUFACTUEES  m  EACH  STATE  AND  TEEEITOET:  1880. 
B— MASSACHUSETTS,  by  specified  industpjes. 


1 


Meclianical  and  manufacturinrr  industiiea. 


I  Ko.  of  1 
estalj- 

I    lish- 
ments. 


AVERAGE   NUMBER   OF 
IIAXIIS  EMPLOYED. 


Capital. 


Males  tFeiuales  CLililren 
above  16   above  15  .      ii  n  il 
years.    ,    years,    j  youlUs. 


T.-ital 

amount  paid 

in  v\"age& 

during  tbe 

yeai . 


All  industries 14,  352  i  $303,  806, 185  i    228,  .SS'l     103,076       17,443     ^123,31.3 


Agricultural  implements 

Ammunition , 

Artiiioial  featbers  and  flowers  (see  also  Millinery  and  lace  goods) 

Artificial  limbs  (see  also  Surgical  appliances) 

Awnings  and  tents 


Bagging,  flax,  benip,  and  jute 

Bags,  otber  tban  paper 

Bags,  paper 

Baking  and  yeast  powders  (see  also  Druga  and  chemicals)  - 
Baskets,  rattan  and  willow  ware 

BeUs 

Belting  and  hose,  leather 

Belting  and  hose,  linen 

Billiard  tables  and  materials 

Blacking 


Blacksmithiug  (see  also  "Wheelwrighting)  . 

Bluing 

Bone-,  ivory-,  and  lamp -black 

Bookbinding  and  blank-book  mating 

Boot  and  shoo  cut  stock 


,030 
4  ; 
1  j 

75 
103 

64 


Boot  and  shoe  findings 

Boot  and  shoe  uppers |  3 

Boots  and  shoes,  including  custom  work  and  repairing i  1,  311 

Boots  and  shoes,  rubber |  1 

Boxes,  cigar.' i  0 


Boxes,  fancy  and  paper  - . 
Boxes,  wooden,  packing. . 
Brass  and  copper,  rolled  . 

Brass  castings 

Brass  ware 


Bread  and  other  bakery  products 

Brick  and  tile  (see  also  IJrain  and  sewer  pipe ;  Terra-cotta  ware) . 

Bridges 

Brooms  and  brashes 

Buttons 

Cardboard 

Carpentering 

Carpets,  other  than  rag  (see  also  "Woolen  goods) 

Carpets,  rag 

Carpets,  wood 


CaiTiage  and  wagon  materials 

Carriages  and  sleds,  children's 

Carriages  and  wagons  (see  also  "\7heelwTighting) . 

Cars,  railroad,  street,  and  repairs 

Cement 


Charcoal 

Cheese  and  butter  (factory) 

Chocolate ." 

Cleansing  and  polishing  preparations  . 
Clocks 


Cloth  finishing 

Clothing,  horse 

Clothing,  men's 

Clothing,  women's 

CofCee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods  . 

Collars  and  cuffs,  paper 

Combs 

Confectionery 

Cooperage  


Coppersmithing  (see  also  Tinware,  copperware,  and  sheet-iron  waii 

Curtlage  and  twine 

Cordials  and  sirups 

Cork  cutting 

Corsets 


Cotton  goods  (see  also  Hosiery  and  knit  goods ;  Mixed  tcstiL'si 

Cotton-ties 

Cj-ucibles 

Ciitlery  anil  edge  tools  (see  also  Hardware;  Tools) 

Dentistry,  mechanical  


60 
109 

4 
49 

1 

203 

114 

11 


4  ■ 
930 

i  ! 
1 

31 
11 

213 
12 
4 


1 

1 

347 

34 

21 

30 
,s 
22 
76 
86 

9 

29 

1 

5 

11 

206 


Drain  and  sewer  pipe  (see  also  Brick  and  tile ;  Terra-cotta  ware) 

Drugs  and  chemicals  (see  also  Baking  and  yea^t  powders;  Patent 
medicines  and  compounds). 

Dyeing  and  cleaning 

Dyeing  and  finishing  textiles 

Dyi'stufi's  and  extracts 

Kli'ctiic.Tl  ajijiaratus  and  supjilies  (see  also  Telegraph  and  telephone 
ajiiiaratus). 

Mritro]il,itiiig 

Kinny  wlieoln 

FliaioeliMi  goods 

I'^iiiimeling 


38 


910,000 

100,000 

20,  000  ' 

14,000 

22,700 

960,  000 

10,  OOO 

9,  2(10 

281,  7311 

1, 148,  925 

1,  3.30 
293,  100 
10,000 
.58,  200 
91,  550 

1,  074,  486 

47,  400 

16,000 

626,  278 

1, 190,  600 


318 

600 

9 

380 

1,275 

923 

500,  000 

23 

bOO 

296, 175 

698 

'WO 

1,300 

000 

361 

300 

50 

000 

1,226,840 

1,  668,  200 

77,  500 
.545,  500 
590,  900 

78,  000 
2, 243,  222 
4,  037,  646 

200 
100 

413,550 
109,  500 

2,  027,  2.-0 
832,  230 

20,  400 

800  1 

97,  550 

475,000 

68,000 

3,  000 

5,000  1 

3,000  1 

5,172,043  ■ 

389. 100  I 

368,200 

309,  300 
.523,000 
280, 100 
4011,  173 
330,  734 


100 
1,  5^3. 


74, 118, 

10, 


200 
450 
000 
434 
400 

8lil 
000 

000 


4.J,  323  I 


1,  120, 

159, 

8,  613, 

293, 


;oo 
.J50 

000 
500 
000 


14"i 

ll'f, 

70, 


330 
11(10 
(100 
500 


936 

80 

16 

0 

10 


1 

100 
162 


*3 

390 
13 
14 


10 

360 

182 

2,010 

759 

10 

1 
46 
71 
02 


r 

5  1  10  ,. 

,  74il  I  8,313 

235  1,978 
119  38 


219 
Oil 
431 
443 
590 

143 

803 

i 

44 

114 

22,  009 

24 

21 

1,686 

31 

20 
384 

107 

3,  9.3:', 

178 

90 

13- 


80  .. 
79  i 


136 


1,241 
32,  558 


16 
15 


45 
636 

2 

44 
251 

8 
51 

130 

2 

10 



50 

67 

47 

1,874 

i2 

15 

7 

0 

1 

531 
1, 152 

338 

762 
1,322 

898 

20 

13,  406 

451 
22 

961 

38 

33 
187 

33 

47,  548 

400 

39 

220 
9o9 
520 

1,  297 
11 
8 

07 
31 

404 
24 

2 
10 

305 
9 

16 

1,  307 

2,  370 

93 

635 
472 

62 

234 
709 

12 

1 

2,259 

13 
95 

6,398 
1,696 

17 
53 

■;;::;. :;| 

.  ! 

9 

28 

10 

10 

5 
1     69 

1 

8 

5 
430 

1 

3 


214 
17 
1 


6 

161 

7,  730 

1 

3 

179 

1 


Value  of 
material.^. 


Tali:  I-  of 
pioducts. 


365,  806 

58,259 

25,  540 

5,706 

.  24,330 

246,682 

7,000 

4, '240 

31,  930 

269,  494 

1,  023 
69,  626 

4, 500 : 

25,  800  ■■ 
43,  346  , 

830. 999 

13,  U3I.I 

3,  9.1(1 

524,047 

70(1.432 

234,  728 

7,  330 

23,  204,  331 

296,  442 

19,802 

302, 836 
307,118 
201,  405 
191,300 
3,690 

844,  090 
403,  589 
100.  007 
200,834 
391,  974 

37.  .532  ! 

2,  803,  930 

1,  223,  302 

300 

3,000 

104,  803 

69,  723 

1,  273.  Oblj 

0,'  230 

430 


3.  000 

7.  930 

3,  Olio 

3,  .^^'.2,  244 

470.  193 

83,  039 

138,  0^1 
04,  520 
203,  102 
2f^8  80,^ 
2.J],080 

87,  050 

344,  007 

700 

2':,  240 
33.>,  502 

16,240,908 
0.  200 
13,Oo9 

lb!  438 

.     8,223 
183,  274 

132,046 

1,  81.3,  431 

93,  SJ4 

51,  0u8 

01. 166 
13,  719 
17,  280 
2,  000 


634,  732 
114, 600 

21,  330 
3,224 

52,240  ; 

531.  ,■21 

60,000 

17,100 

234,830 

405,  645  [ 

2,750 

676,  863 

12,000 

4.8,700 

254,  905 

796,  399 
81,  125 
20,  000 

539,^81 
5,  861,  084 

632,  803 

13,  8iiu 

60,  207,  152 

1,044,364 

33,  130 

439,575 
1,  008,  006 
1,310,456 

411.8.33 
73,  000  j 

3,  122, 104 
521.  875 
249,  7.57 
S21,  342 
411.  000 

160,  327 

0,213,344 

3,950,673 

700 

3,  700 

432,131 

140,  (to  4 

1,952,2.17 

1,  024.  900 

22.  CjO 

1,000 

128,815 

053,  000 

44.  076 

3.000 

3(10 

1(1,  500 

10,840,464 

1,  153.  0-2 

1,43s,  071 

200.4(12 
731.  342 

1,  3J3  340 
430, 137 

122.  800 

2,  103,  311 

7,  no 

08.  467 
357, 100 


17,  (I'll 
1,033,694  i 

78,  009 

4,566,174 

337,  2J1 

50,  506  I 

80,300 

30.  ('44 

121,  382 

200 


.$631,  133,  284 


1,  670,  242 
198, 114 
124,  900 

14,  056 
92,  750 

963,  213 
7.5,  000 
23,  200 
393,  070 
791,087    • 

6,100 
830,  766 
23,  000 
106,  300 
419,  926 

2,  501,  006 
100,  174 

32,  000 
1,360,577 
7,  307.  734 

1,133,923 

27,  600 

96,  080,  110 

1,  707,  842 
78,  515 

■■'67,  218 

1,  708,  308 

1,  7,36,  031 

750,  424 

100,  000 

4,  942,  769 
1,  322,  628 
424,  876 
1,431,0011 
1,  0^-5,  804 

227,  704 

10,  073,  471 

6,  337,  629 

1,  500 

15,  000 

737,  C2C 

245,  200 

4,  0-!8,  141 

1,4,-11.011 

GO,  400 

2,000 
194, 110 

1,  04.5,  000 
100,  600 

8,000 

10,  ,321 

15,  COO 

17,  0n2,  062 

2,  020,  038 

1,  080,  229 

494,  435 
880,  739 
358,  860 
2,2.=  1.8.50 
7;4, 329 

20J,  100 

10!  273 

124,434 

1,018,025 

74,  7,-0,  8.23 
48,  (1.10 
|!8,  432 

2,  133,  654 
125,  514 

38,  ,500 
1,  070,  6.30 

31  9,  529 

9,  4.S2,  939 

812, 040 

131,2-9 

233,  OnO 

1110,  308 

106,  888 

4,000 


141 


132 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEEEITORY:  1880. 

B— MASSACHUSETTS,  by  specified  industries— Continued. 


Mechanical  and  manufacturing  industries. 


Engravers'  materials 

Engraving  and  die-smking 

Engravin  g,  ateel 

Engraving,  wood 

Envelopes 


Explosives  and  tireworks 

Pancy  articles 

Felt  goods  (see  also  "Woolen  goods) 

Fertilizers 

Files  (see  also  Saws) 


Fire-arms 

F'lavoring  extracts '.'.'.'.'.'.'". 

Flouring-" and  gi ist-mill  products V. .  W .\  .\  .\[\[[][ . . . . . . 

Food  preparations  (see  page  39) ' 

Foundery  and  machine-shop  products  (see  also  iron  work,  arcliit'ectural 
and  ornamental;  Steam  tittings  and  heating  apparatus). 

Fouudery  supplies 

Fruits  and  vegetables,  canned  and  preserved .!..!!....!......' 

Furnishing  goodn.  men's 

Furniture  (see  also  Mattresses  and  spring  beds;  "tfphoistering). 
Furniture,  chairs 

Furs,  dressed 

Gas  and  lamp  6xtnres [[["'.V.'.'.'.'. 

Gas  macMnes  and  meters 

Glass ..,'.'.'.."."." 

Glass,  cut,  stained,  and  oi namented 

Gloves  and  mittens  (see  also  Hosiery  and  knit  goods ;  "Woolen  "oods 
Glu" 


yo.  of 

estab- 

lish- 

ments. 


Gold  and  silver  leaf  and  foil 

Gold  and  silver,  reduced  and  refined  (not  from  the  ore). 
Graphite 


Grease  and  tallow 

Grindstones 

Gunpowder  (see  also  High  explosives) . 

Hairwoik 

Hammocks 


Hand-knit  goods 

Handles,  wooden 

Hand-stamps  [ 

Hardware  (see  also  Cutlery  and  edge  tools;  Tools) . 
Hardware,  saddlery 


Hat  and  cap  materials 

Hats  and  caps,  not  including  wool  hats ,' ' .' 

High  explosives  (see  also  Gunpowder) 

Hones  and  whetstones 

Hosiery  and  knit  goods  (see  also  Cotton  goods ;  Gloves  and  mittens; 
Woolen  goods). 

Housefumishing  goods 

Ink '.'.'..'.v.. 

Instruments,  professional  and  scientilic 

Iron  and  steel 

Iron  holts,  nuts,  wasVers,  and  rivets 

Iron  doors  and  shutters 

Iron  forgings 

Iron  nails  and  spikes,  cut  and  wrought 

Iron  pipe,  wrought ]] 

Iron  railing,  wrought 


Iron  work,  architectural  and  ornamental  (see  also  Foundery  and  ma- 
chine-shop products). 

Ivory  and  bone  work 

Japanning ] " 

Jewelry 

Jewelry  and  instrument  cases 

Kaolin  and  ground  earths 

Kindling  wood 

Labels  and  tags 

La  mps  and  reflectors 

Lapidary  work  


Lard,  refined 

Lasts 

Lead,  har,  pipe,  sheet,  and  shot. 
Leather  hoard  (see  also  Paper) . . 
Leather,  curried 


Leather,  dressed  skins . 

Leather  goods 

Leather,  tanned 

Lime 

Linen  goods 


Liquors,  distilled 

Liquors,  malt 

Lithographing  (see  also  Printing  and  publishing)  - 

Lo<;k-  and  gun-smithing 

Looking-glass  and  picture  frames 

142 


14 
6 

4 
21 
U 
21 

22 

12 
14 

360 
13 

549 


1 

13 

22 

243 

62 

15 

2 

4 

11 

12 

4 
19 
9 

1 
2 

14 
8 
3 

22 

2 


3 

8 

105 


3 

26 

2 

14 
134 

27 

6 

133 


Capital. 


$1,  000 

S6,  650 

7,600 

22,  235 

555,  000 

17,  500 

190,  858 

820,  000 

1,738,150 

98,  050 

3,  321,  455 
101,765 

2,  880,  365 

115,  180 

16,  406,  535 


5,000 

316,  400 

96, 124 

2,  464,  075 

1,  948,  600 

65, 147 

25,  000 
192,  000 
823,  000 

73,  650 

5,290 
325,  400 

26,  500 
8,000 

55,  000 

456,  500 
30,  000 

215,  000 
33,  700 
11,  000 

8,000 

5,550 

25,  200 

668,  850 

20,  000 

21,  000 
199,500 

45,600 

30,  025 

1,  467,  375 


94,400 

211,  000 

148,  300 

6,  738,  408 

266,  000 

60,  OOO 

509,  000 

2,  336,  055 

29,  500 
38,  500 

51,  500 

21,000 
42, 160 

1,  936,  800 

7,900 

198,  500 

32,  050 
29B,  500 

51,  500 
45,  000 

45,  000 

230,  490 

174,  000 

648,  200 

4,  308, 169 

613,  950 
10,  200 

2,  712,  130 

30,  200 
330,  000 

583,  840 

3,  285,  400 
534,  650 

33,  275 

199,  600 


AVERAGE  NUMBER   OF 
HANDS  EMPLOVED. 


18 
302 
455 
570 
161 

1,092 

39 

683 

107 

16,  307 


14 
131 

48 
3,846 
2,104 

49 

33 

81 

828 

100 

16 

242 

"4.5 

5 

13 


12 

584 

15 

22 

786 


82 

60 

137 

6,367 

•      245 

100 

214 

942 

17 

23 

101 

39 

48 
2,485 


25 
217 

25 

169 

4,209 

589 

13 

2,408 

76 

155 

155 

1,180 

616 

53 

415 


Females  Children 
above  15       and 
years,      youths. 


Total 

amount  paid 

in  w^ages 

during"  the 

year. 


12 

108 

37 

2 


1 
44 

2 

19 

197 


245 
277 


244 
73 


75 
37 


1 

18 
1 


207 

75 
2,413 

27 
35 

8 
21 

9 


95 
410 


5 

14 

743 

10 


108 


10 

11 

48 
20 

.... 

29  i 

o    I 
224 


17 
"2i2 


4 
14 

5 
125 
29 


98 

1 

45 


$600 

87,  950 

6,  950 

41,  650 

235,  227 

11,466 
128,  393 
163,  440 
225,813 

61,  876 

619,  816 
33, 116 

290,  070 

27,  866 

,  Ml,  740 


3,  400 

98,  597 

73,  826 

1,  781,  351 

1,  028,  087 

37,  516 
12,  £00 
47,  949 
383,  342 
60,  711 

12,  260 
99, 112 
32,  365 
2,  520 
15,  525 

SO.  355 

4,800 

29,  240 

22,  937 

8,  576 

9,  425 
1,  145 

15,  467 
225,  638 

17,  720 

7,200 

230,  752 

11,700 

18,  670 
608,  067 


54,  949 

47, 164 

81,  398 

2,  576,  539 

123,  794 

50,  000 

140,  708 

657,  287 

9,529 

9,960 

34,  311 

18,  300 

32,  687 

1,  464,  993 

5,920 

29, 135 
25,  914 
52,  860 
20, 121 
23,  932 


15,  344 

104,  677 

15,  042 

'  52,  365 

1,  939, 122 

280,  809 

5,768 

1,  093,  978 

26,  250 

91,949 

67,  828 

563,  547  i 

352,  983 

22,  860 

216,  348 


Value  of 
materials. 


71,  402 

3,040 

4,725 

,  598,  350 

26,318 

140,  844 

,  198,  839 

,  384,  875 

30, 195 


342,  655 

281,  991 

7,  814,  683 

206,  339 

11,  236, 199 


6,000 

542,  600 

306,  699 

3,  017,  469 

1,  701,  779 

409, 177 
25,  000 
68,  289 

329,  864 
56,  630 

33,  860 

280,  016 

105,  700 

2,000 

133,  600 

557,  030 
42,  800 
72,  918 
39,  960 
24,  295 

7,716 

1,745 

29,  600 

301,  076 

9,600 

48,  880 

401,  357 

33,  560 

23,070 

1,394,748 


177,  222 

113,  680 

66,  360 

6,  657,  282 

300, 160 

200,  000 

344,  894 

1,  970,  362 

26,  000 

19,  660 

69,494 

13,  700 

41,  919 

1,  681,  034 

10, 100 

85,  676 
37,  853 
341,725 
25,  000 
61,075 

238,  050 
110,  483 
483,  024 
168,  600 
19,  547,  978 


1,  359,  920 

47,  860 

11,  820,  288 

37,  600 

341,  934 

740,  060 

2,  855,  046 

463,  860 

24,  810 

374,  548 

Value  of 
products. 


$3,  500 
235,  731 
18, 700 
89,  950 
2,070,340 

56, 174 

341, 393 

1,  627, 320 

2, 164,  680 

162, 305 

1, 138, 227 
359, 400 

8,  774,  049 

288, 496 

23,  935, 004 


12,  000 

762,  988 

624, 165 

6,  041, 618 

3^^90, 837 

608, 250 
54,000 
176, 500 
854, 345 
158, 340 

51, 668 

447, 112 

152,475 

7,500 

165,  000 

736, 968 
58, 000 

140, 621 
87,200 
49,  000 

20, 060 
6,590 
58, 856 
737, 400 
36,  300 

69,  500 
901,666 
60, 000 
66, 200 
2, 483,  590 


284,783 
290, 200' 
215, 640 
10, 288, 921 
533,  952" 

300,000 
657, 603 
3, 126, 275 
40, 070 
40,360 

202, 146 

43,  500 

301, 465 

4, 265, 525 

21, 300 

141,250 
84,048 

455,325 
75, 000 

116, 700 

262, 984 
386, 903 
578, 057 
291, 625 
23, 282, 775 

1,  931, 617 

92,750 

13,566,721 

86,100 

514, 451 

1,104,391 

5,112,227 

1,046,676 

73,660 

770,908 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEEEITOEY:  1880. 
B— MASSACHUSETTS,  by  specified  industeies— Continued. 


Mechanical  and  manufactnring  industries. 


Lninb(>r,  planed  (see  also  Sash,  doors,  and  blinds ;  Wood,  tni-ned  and 
carved). 

Lumber,  sawed 

Malt 

Mantels,  slate,  marble,  and  marbleized 

Marble  and  stone  work 


Masonry,  brick  and  stone 

Matches 

Mats  and  matting 

Mattresses  and  spring  beds  (see  also  Furniture) 

Millinery  and  iaee  goods  (see  also  Arlilieial  feathers  and  flowers) . 

Millstones 

Mineral  and  soda  waters 


MiiTors . 

Mixed  textiles  (see  also  Cotton  goods ;  Silk  and  silk  goods;  "Woolen  goods) 

Models  and  patterns 


No.  of 
estab- 
lish- 
ments. 


Musical  instruments  and  materials  (not  speciQed) . 

Musical  instruments,  organs  and  materials 

Musical  in.stmments,  pianos  and  materials 

Needles  and  pins 

Nets  and  seines 


Oil,  illuminating,  not  including  petroleum  refining  . 

Oil,  lubricating 

Oil,  neat's-foot 

Oilcloth,  floor -■ 

Oleomargarine 


Painting  and  paperhanging 

Paints  (see  also  Varnish) 

Paper  (see  also  Cardboard ;    Collars  and  cuffs,  paper ;    Envelopes ; 
Leather  board ;  "Wood  pulp) . 

Paperhangings 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) 


Paving  materials 

Pencils,  lead 

Pens,  gold 

Perfumery  and  cosmetics . 
Photographic  apparatus  . . 


Photographing 

Photographing  materials 

Pickles,  preserves,  and  sauces 

Plated  and  britannia  ware  (see  also  Silverware) 
Plumbing  and  gasfitting 


Pocket-hooks 

Postal  cards 

Printing  and  publishing  (see  also  Lithographing) . 

Printing  materials 

Pumps,  not  including  steam  pumps 


Refrigerators 

Kegalia  and  society  banners  and  emblems  - 

Roofing  and  roofing  materials 

Rubber  and  elastic  goods 

Rules,  ivory  and  wood 


Saddlery  and  harness 

Safes,  doors,  and  vaults,  fire-proof  . 
Salt 


Sand  and  emery  paper  and  cloth 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed  i  "Wood,  turned  and 
carved). 

Saws 

Scales  and  balances 

Screws 

Sewing  machines  and  attachments ■ 

Shipbuilding 


Shirts 

Shoddy  (see  also  Mixed  textiles) 

Show-cases 

Silk  and  silk  goods  (see  also  Mixed  textiles)  . 
Silversmithing 


Silverware  (see  also  Plated  and  britannia  ware) 

Slaughtering  and  mea1;-packing,  not  including  retail  butchering  estab- 
Itehraents. 

Smelting  and  refining  (base  scrap-metal,  not  from  the  ore) 

Soap  and  candles 

Soda-water  apparatus 


Spectacles  and  eyeglasses 

Sporting  goods 

Springs,  steel,  car,  and  carriage 

Stamped  ware  (see  also  Tinware,  copperjvare,  and  sheet-iron  ware) 
Starch 


StatioBcrv  goods  -.  — 

Steam  fittings  and  heating  apparatus  (see  also  Foundery  and  machine- 
shop  products). 

Stenods  and  brands 

Stereotyping  and  electrotyping  (see  also  Type  founding) 

Stone-  and  earthen-ware 


600 
1 
1 

199 

272 

3 

3 

44 

4 

1 

30 
2 
69 

39 

10 
31 
45 
11 
3 

3 
5 
5 
3 
1 

017 
18 
93 

1 
40 


1 

280 
4 
15 

7 

2 

60 

23 

1 

294 

3 

5 

2 

66 


5 
9 

12 
276 

20 
30 
6 

22 
5 


1 

119 

3 

13 
13 
6 

2 


Capital. 


$742,  700 

2,  480,  340 

20,  000 

1,200 

1,  273,  489 

784,  750 

91,000 

8,850 

267,212 


AVERAGE   NUMBER    OF 
HANDS  ElIPLOYED. 


Males 
above  16 ' above 15 


Total        j 
amount  paid 
in  wages 
Females  Children    during  the    i 
and  year. 


years.      years,     youths. 


38,  500 

7 

40,  000 

180,  700 

5,  000 

166,  800 

50,  050 

1 
1 

46,  70O 
324,  806 
90.5,  700 
185,  200 

58,  000 

90,  000 
89,  000 
14,  000 
46,  000 
3,000 

1 

670,  528 
606, 100 
722,  046 

5,000 
521,  350 

34,  000 
5,  500 

900 
83, 100 
5,500 

310,450 

16,  000 

60,  675 

366,  000 

485,  700 

39,  900 
20,  000 
3,  712,  869 
16,  300 
38,  450 

56,  860 

700 

213,  925 

1,  811,  000 

500 

520,  625 

52,  000 

9,  000 

46,  000 

740,  345 


135,  800 
70,  000 

163,000 
1,  032,  200 
1,  765,  450 

150,  050 

460,  500 

11,  800 

1,  306,  900 

4,250 

8,300 

2,  904,  440 

300 
2,  005,  325 

95,  000 

96,  200 
303,  000 

7,  450 

185,  000 

50,  000 

53,  800 
1,  068,  000 

33,  300 

43,  000 

.187,000 


518 

1,940 
5 
1 

2,029 

3,042 

57 

11 

303 

16 

■    69 

214 

34 

3,668 

125 

48 

1,466 

1,^73 

212 

19 

11 
32 
19 
83 
28 

2,530 

209 

3,523 

1 
247 

102 
5 
1 


330 
12 
35 

578 
1,  005 

63 
10 
3,819 
12 
33 

70 

3 

317 

881 


966 

170 


23 

777 


108 

55 

202 

976 

1,328 

66 
334 

18 
353 

11 


4 
655 
189 

237 
41 
21 


157 
109 


3,345 
2 


3,563 
"'i32' 


188 

3 

27 

151 
4 

90 

18 


4 

"897 


485 
1 


5 
'i95 


30 


18  1 


428 
105 


32 

1 

188 


262 

73 

S 

76 

717 

11  ' 

17 

30 

OR 

4 

4 

194 

13  1 

4 

124 

675 

69 

125 

6 

750 

141 

000 

12 

175 

43 

935 

369,  656 

10,  975 

61 

V2I 

94,  825 

Value  of 
materials. 


4::l,  612 

2,  r.oo 

V.'o 

836,  314 

1,309,693 

40,  000 

6,000 

188,211 

33,  300 

24,  000 
107,  619 

10,  800 

2,  528,  476 

58,  684 

23,  042  : 
876,  785  ' 
890,  721 
109,719 

20,  500 

6,500 
17,800 

5,930 
36,8.30 

6,875 

1,064,367 

105,  805 

2,  467,  359 

1,750 
187,  607 

33,  242 

2,116 

900 

21,  990 
2,190 

189,319 

10.  000 

26,  4.52 

366,  800 

492,  969 

44,  360 

10,  000 
2,  774,  818 

8,400 

11,  893 

25,  425 
1,750 

147,  981 
649,  016 


372,914 

69,  800 

1,030 

11,620 

3.53,  951 


.-0,  861 
:10,  570 

72,  687 
445,  377 
804,  571 

111,519 
173, 439 

9,200 
.521,  7165 

5,811 

3,000 
653, 149 

800 
300,  639 

73,  336 


Value  of 
products. 


$773,  973 

1,  904,  105 

18,  000 

1,800 

1,061,482 

1,  793,  923 

247,  500 

8,280 

658,  433 

224,  900 

24,  000 
220,  789 

16,  500 

7,  570,  885 

23,  275 

11,  663 
1,028,601 
1,132,847 

83,  268 
101,  000 

300,  000 
170,  000 

73,  300 
151,  826 

50,  000 

1,  076,  024 
733,  393 

9,  213,  221 

2,000 
664,  486 

38,  562 

2,500 

1,050 

187,  920 

1,200 

179,  529 

25,  000 
146,  708 

252,  no 

939,  539 

74,  210 
200,  000 

2,  621,  983 

12,000 
18,  640 

48,  400 
750 

369,  529 

2,722,916 

60 

750,  912 

186,  000 

20 

49,  029 
816,  398 


112,  496 

26,  440 

123,  462 

634,  229 

1, 173,  640 

326,  654 

1,308,715 

11,  360 

1,  990,  515 

4,176 

8,385 
20,  657,  330 

8,400 

3,  492,  604 

279,  638 


147 

778 

268 

5.52 

21 

500 

193 

000 

81 

653 

110 

848 

536,  984 

16,  060 

36,408 

50,  740 

$1,  197,  371 

3,120,184 

27,  000 

3,  600 
2,  594,  183- 

3,711,075 

313,  000 

20,  030 

1,  008,  793 
317,  000 

63,000 

434,  303 

55,  000 

13,  043,  829 

136,  933 

49,300. 

2,  354,  243 
2,  652,  8' e 

257,  413 
135,  500 

345,  000' 
247,  600 

89,  750 
219,910 

65,  000 

2,902,719 

987,  960 

15,188,196. 

4.900 
1,450,376 

88,  544 

7,000 

4,300 

330,  600 

4,  360 

675,  952 

40,  000 

236,  852 

672,  000 

1,  862,  071 

156,  603 

190,  000 

7,  757,  260 

28,  050 
43,  895 

98,  400 

4,500 

657,  264 

4,  206,  465 

1,900 

1,  497,  600 

310,000 

3,800 

79,  374 

1,  389,  326 


205,  951 

77,613 

253,  690 ■ 

1,  366,  6il6 

2,  281,  666 

564,  500 

2,  305,  9S5 

32,  380 

3,  764,  200 

16,  235 


,960 

,782 


11,000 

4,  489,  555 

487,  306 


330, 

859 

398, 

890 

40, 

.509 

378, 

OflO 

109,710 

221 

703 

196 

514 

58 

294 

122, 

630 

244,330 

143 


134 


STATISTICS  OF  MANUFACTUEES. 


Table  IY.— MANUFACTUEES  lis"  EACH  STATE  AST)  TEEEITOEY:  1880. 
B— MASSACHUSETTS,  by  specified  industries— Continued. 


Mechanical  and  manufacturins:  industries. 


Ko.  of 
estab- 
lish- 
ments. 


Capital. 


Straw  goods 

Sugar  and  molasses,  refined 

■Surgical  appliances  (see  also  Artificial  limbs) 

Taxidermy 

Telegraph  and  telephone  apparatus  (see  also  Electricai  apparatus  and 
supplies) .  ' 

Terra-cotta  "ware  (see  also  Brick  and  tile ;  Drain  and  sewer  pipe) 

Tinware,  copperware,  and  sheet-iion  ware  (see  also  Coppersmithing; 

Stamped  ware). 
Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snuff) . 
Tools  (see  also  Cutlery  and  edge  tools;  Hardware) 


Toys  and  games -* 

Trunks  and  Taliges " 

Type  founding  (see  also  Stereotyping  and  electrotyping) . 

Umbrellas  and  canes 

Upholstering  (see  also  Furniture) 

Upholstering  materials 

Varnish  (see  also  Paints) " 

Veneering 

Vinegar 

Washing-machines  and  clothes-wringers 

Watch  and  clock  materials 

Watch  and  clock  repairing 

Watch  cases 

Watches. 


Whalebone  and  rattan 

Wheelbarrows 

Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and  wagons) 

Whips 

Window  blinds  and  shades .'.'..'/.'.'.'.' 

Wire 


Wirework  

Wood  pulp '.'.'.V^.'.V.'.]]'.]". 

Wood,  turned  and  carved  (see  also  Lumber,  planed,-  Sash,  doors'and 

blinds). 
Wooden  ware 

Woolen  goods  (see  also  Carpets,  other  than  rag;  Felt  goods';'Gloves 
and  mittens ;  Mixed  textiles ;  Wool  hats ;  AVorsted  goods). 

Wool  hats  (see  also  Woolen  goods) 

Worsted  goods  (see  also  Woolen  goods) '.'.",'""' 

,Sinc 


1 

375 


26 
6 

118 


26  I 
167 


6 
23 

2 


$2,361,960 

1,  979,  500 

as,  200 

J3,  300 

112,  000 


16,  000 
1,  323,  253 

257,  400 

675,  111 

614,  527 

136,  500 
111,500 
147,  200 
27.  600 
172,  857 

8,500 

85,  500 

25,  000 

166,  200 

40, 150 

13,  500 
71,  900 
65,  000 
1,  880,  500 
24,  500 

1,000 

418,  456 

630,  410 

171,  750 

1,  742,  000 

328,  375 
100,  350 
666,  360 

■      342, 550  ' 
24,  680,  782 


430,  325 

6,  195,  247 

1.5,  000 


AVEKAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


I 

Females  Children 
above  15 '      and 
years.    I  youths. 


84 
158 
408 

11 


2.^2 

40 

177 

6 

in 

86 

22 

15 

271 

57 

2,531 

525 

40 

8 

185 


20 
1,659 

60 

1,000 

484 


12 
24 
19 
86 
17 

10  I 
78  I 
103 
1,029 
31  I 

2 

647 

333 

161 

2,442 

299 

66 

969 

385 
13, 146 


578  214 

1,  813  ,       3,  340 

12  


5,185 

93 

21 

0 

3 

15 

0 

Total 
amount  paid 

in  wages 

during'  the 

year. 


1^6  !■ 

575  j. 
21  i 


9 

153 
45 
22 

8 
12 
12 

130 

19 

21 

'ii' 

13 

8,210 

39 

2,265 

101 
630 


,  968,  232 

288,  860 

36,  230 

3,500 

90,  600 


10,  000 
731,  647 


46, 131 


252,  244 

105,  613 
92, 163 

100,  263 
1.5,010 

153,  757 

3,500 
14,  239 

4,  530 
27,  976 

9,600 

6,700 

40,  029 

86, 142 

912.  845 

19, 115 

575 

264,  638 

246,  784 

66,  650 

961,  400 

172,  928 

19,  760 

413,  236 

156,  541 
,  457, 115 


313,935 

1,  870,  030 

2,250 


Value  of 
materials. 


$4, 117, 162 

21,  482, 764 

50,  430 

5,900 

239,  625 


3,235 
1,  426,  392 

118, 139 

1,111,135 

204,  036 

73,  485 

251,  511 

67,  443 

36,  425 

324,  807 

14,  000 

230,  350 

4,150 

124, 150 

61,  200 

2,160 

30,  012 

274,  480 

730,  081 

41,044 

700 

288,  020 

381,  293 

209,  377 

2,  987,  900 

452,  454 

93, 128 

637,  795 

269,  937 
17,  839,  583 


829, 100 

6,  465,  476 

32,  000 


Value  of 
products. 


22,880,439 

126,  900 

15,  800 

409, 930 


14, 558 
2,  901, 133 
/ 

217,  778 

2,  074, 219 

625, 709 

256, 172 
430, 391 
222,  000 
89, 814 
611,  968 

22, 500 
306, 500 

25, 000 
186,920 
123,  000 

14, 820 

123, 720 

437,  371 

1,  915, 913 

69, 417 

1,500 

861, 165 

963, 892 

335, 932 

4,  639, 399 

761, 881 

167, 683 

1, 350, 018 

524,  680 
45,  089, 203 


1, 438, 0»1 . 

10,  466, 016 

38, 500 


A— MICHIGAN,    BY  TOTALS   OF   COUXTIES. 


The  State 

COUKTIES. 

Alcona 

Allegan 

Alpena 

Antrim 

Baraga 

Barry 

Bay.' 

Benzie  

Ben  ien 

Branch  

Calhoun 

Cass 

Charlevoix 

Clielioygan 

Chippewa 

Cliuton 

■Crawford 

Delta 

Eaton 

Emmet 

Gladwin 

(.-rrand  Traverse 

Giatiut 

Hillsdale 

Houghton 

HuT(tn 

lugbam 

lunia 

Insco     

l.^iiihi'lbi 

Isle  Koyale  (a) 

'Jackson 

KaljaniiKoo 


92,  930,  959 


6 

222 
41 
14 


90 
151 

29 
197 
129 

147 

132 

16 

15 


120 

4 

17 

157 

19 
191 

38  I 
00 


89 
249 
148 

37 
39 


146,  000 

1,  007,  960 

812,  950 

571,  750 

91,  500 

272,  000 
5,  659,  644 

360,  700 
1,  245,  116 

489,  666 

2, 166,  050 

443,  770 

66,  300 

807,  000 

314,  500 

2.-,  277 
30' I,  310 

V;  200 
921,6(10 
4;U,  240 

21."..  .300 

1,  4.",i;,  906 

2,  300 

()S4,  550 

2S!),  yj5 

C"ti,  812 

572^  SdO 
057,210 
bO.J,  330 

1,  365,  900 
291,540 


68,  445 

4,784 

4,362 

$25,: 

I     97 

26 

46 

679 

9 

43 

276 

53 

296 

6 

11 

3,081 

22 

193 

1,1 

236 

10 

1,566 

176 

96 

4 

608 

51 

38 

1,222 

112 

20 

4 

399 

57 

13 

1 

49 

1 

170 

134 

3 

5 

99 
451 

9 

13 

1 

34 

60R 

2 

1 

509 

3 

20 

1 

125 

o 

9 

923 

55 

32 

11 
.^1 


061 

102 

774 

1,  135 

844 


142 


144 


273  I         1,087,057  ''       1,494 

!         219  i         1,038,176    I       1,242 

a  Eeturned  as  having  no  manufactures. 


11 

18 


203 
172 


20 
16 


40 
15 


63 


17 
66 


5,  313,  682 


31,325 
255,314 
206,  152 
105,  45S 

17,  500 

76,  853 
1,  113,  393 

07,  603 
497,  727 
221.  374 

456,  934 

129,223  !i 

10,  7113 

40.  122 

34,  eoo  , 

32,  820  !■ 
144,  306 
7,  173 

04,747 
142,  964 

9,437 
323,  sj:! 

117,21(1  ' 
1(10,  3(13 

109,  655  !| 
58,433  ; 
188,  :i3;;  I 
32,-^,  (i;;i 
22b,  244 

210,  !li!0 
31,205 

•592,' 843'  ■' 
481,495  il 


2,  900,  269       $150,  715, 025 


132,  192 
1,  009,  30(i  ' 
930.  135 
23(1.943  I 
170,071 

404,135 
5,0.33,431 
400,607 
1,  696,  117  ( 
644, 136  • 
i 
1,  987. 101  I 
50-',  448  ■ 
48,  303 
393,  8,35 
.'il,  950 

.  80,  072 
503,  220 
31,760 
501,501 
403,581 

I:J4,  219 
1,327.931  , 


:!4.3,  010 
;.112,  799  ! 


1,101,031 
203,  .'^72 
320,  010 

1,  177,  374 
987,  919 


1,  393,  903 
114,317 


2,  173, 136 
1,  548,  982 


224,  792 

2,  328,  811 
1,  433,  057 

445, 474 
245, 675 

589,  895 
8, 100, 163 

553, 295 
2,641,519 
1, 179, 014 

3,  238,  515 
886,  768 

73, 018 
579,  532 
141, 993 

170, 150 

1,  Odd,  277 

39  7.i(l 
733, 431 
831,911 

218,43(1 

2,  201, 1211 

7,  (iJ-i 
500, 303 

1,  648, 411 
354, 588 
899, 159 

1,  967,  820 
],.344,396 

2, 197.  .530 
233,3110 

'3'iiJ(i,"ll 

2,  70:),  375 


Kaltasta... 

Kent 

Keweenaw  . 

Lake 

Lapeer 


Leelanaw . 
Lenawee  . 


Livingston  . 
Mackinao... 
Macomb  — 


Manistee  .. 
Manitou . .  - 
Marquette. 

Mason 

Mecosta  . . . 


Menominee . 

Midland 

Missaukee. . 

Monroe 

Montcalm  . . 


Muskegon  . 
Ndwaysro  . . 
Oakland  . .. 

Oceana 

Ogemaw .  • . 


ODtonagon. 

Osceola 

Oscoda  (a)  . 

Otseffo 

(Ottawa 


STATISTICS  OF  MANUFACTURES. 

Table  IV.— MANUFACTURES  IN  EACH  STATE  AND  TEREITOEY :  1880. 
A— MICHIGAN,  BY  TOTAXS  op  counties— Continued. 


135 


Counties. 


No.  of 
estab- 
lish- 
ments. 


n 

642 

3 

24 

105 

24 

348 

86 


74 
.5 
70 
44 
47 

19 

30 

5 

130 

253 

LSI 

05 

332 

52 


Capital. 


$26,  100 

6, 132,  904 

15,  300 

129,  200 
997,  702 

130,  000 

1,  683,  588 
291,760 
495,  000 
573,  677 

2,  694,  900 

6,150 
1,  272,  425 

3,  722,  200 
580,  700 

1,  556,  900 
186,  700 
12,  500 
503,  710 

1,  905,  400 

5,  755,  360 
802,  800 
829,  302 
641,  200 
22,  000 

41,  000 
456,  325 


AVEEAOE    NUMBEB    OF 
HANDS  EMrLOYED. 


Males 
above  16 

years. 


51 

5,758 
20 
229 
931 

221 

1,260 

'248 

125 


1,301 

28 
827 
740 
420 

592 

212 

26 

575 

2,548 

2,969 

620 

680 

549 

7 


23 
306 


Females 
above  15 
years. 


5 

44 

1 

111 

1 

2 

1 


11 
34 

27 

4 

235 


Children 

and 
youths. 


489 
3 


56 
19 

221 

16 

117 

4 


15 

i27 


Total 
amount  paid 

in  wages 

during  the 

year. 


.$19,  .■)00 

2,  257,  035 

4,625 

69,  338 

280,  390 

14,  900 

394,  299 

62,  681 

33,  750 

227,  926 

467,  546 
3,  760 
201,  017 
236,409 
149,  803 

240,  567 
66,  469 
2,250 
149,  511 
915,  988 

1,  080,  810 

232,  221 

209,  128 

159,  961 

2,170 

6,000 
98, 116 


Value  of 
materials. 


$78,  805 

5,  294,  073 

8,  525 

135,  1.32 
1,  398,  667 

63,  213 

1,  003,  8S6 

372,  072 

72,  667 

710,  752 

1,  408,  843 
3,741 

790,  531 
1,  293,  584 

516,  480 

1,  401,  516 

248,  880 

6,200 

527,  284 

3,  280,  979 

5,  408,  600 

1, 106,  814 

1,  248,  878 

383,  294 

7,100 

31,  000 
373, 195 


Value  of 
products. 


$149,  403 

9,  578,  779 

16,  400 

276,  003 

2, 177,  553 

111,374 

2,  630,  748 

546,  907 

103,  574 

1,  205,  419 

2,  937,  501 

8,960 

1,  246,  975 
2,120,749 

876,  314 

2,  233,  543 
434,  352 

14,  905 

808,  703 

5,  440,  109 

9,  027,  241 

1,  704, 132 

1,  916, 152 

696,  986 

11,  900 

57,  500 
583,  454 


Presque  Isle . . 
Hoscommon  . . 

Saginaw 

Saiut  Clair 

•  Saint  Joseph  . 


Sanilac 

Schoolcraft . 
Shiawassee . 

Tuscola 

Van  Buren  . 


"Washtenaw  . 

Wayne 

Wexford 


176 


1 

428 
209 
222 

78 

S 

140 

128 

175 

277 

,088 

36 


373,  000 
2, 173,  650 

29,300 

100,  000 

5, 155,  235 

1,  229,  615 

1,  049, 171 

193,  .575 
671,  000 
552,  398 
320, 737 
941,  455 

1,  693,  614 

18,  791,  561 

745,  550 


110 
1,255 

31 

25 

4,036 

950 

■804 

285 
40 

588 


1,283 

14,  598 

409 


398 


146 
2,540 


13 
25 

41 

1,487 

4 


32,  725 
400,  090 

3,057 

12,  000 

1,478,1.31 

323,  565 

222,  652 

69,  900 
15,  000 

172,051 
90,  873 

308,  509 

456,  641 

7, 178, 196 

149, 175 


124,  700 
2,  629,  587 

8,321 

4.5,  000 

5,  905,  209 

1,483,673 

1,  171,  019 

335,  808 

75,  800 

627,  516 

451,  046 

1, 173,  567 

2,  026,  096 
19,984,231 

681,  069 


218,  500 
3,  865,  754 

18,166 

70,  COO 

9,  312,  465 

2,  194,  342 
1,  811,  489 

655,  966 
154,  000 

1,  037,  354 
722,  162 

1,  818,  740 

3,  018,  668 
33,  469,  759 

1,137,042 


a  Returned  as  having  no  manufactures. 
B— MICHIGAN,  BY   SPECIFIED   INDUSTRIES. 


MECHANICAL  AND  MANUFACTURmG  INDUSTEIES. 

All  industries 

Apricultural  implements 

Artificial  limbs  (see  also  Surgical  appliances) 

Awnings  and  tents 

Balling  and  yeast  powders  (see  also  Drugs  and  chemicals)  . 
Baskets,  rattan  and  willow  ware 

Belting  and  hose,  leather 

Billiard  tables  and  materials 

Blacking 

Blacksmithing  (see  also  Wheelwrighting) 

Bookbinding  and  blank-book  making 

Boot  and  shoe  findings 

Boot  and  shoe  uppers  .  * 

Boots  and  shoes,  incltkling  custom  work  and  repairing 

Boxes,  cigar 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  castings 

Bread  and  other  bakery  products 

Brick  and  tile  

Bridges 

Brooms  and  brushes 

Carpentering 

Carpets,  rag 

CaiTiage  and  wagon  materials 

Carriages  and  sleds,  children's 

Carrirvges  and  wagons  (see  also  ViTieelwrighting) 

Cars,  railroad,  street,  and  repairs 

Crment 

Charcoal _ 

Cheese  and  butter  (factory) 

10  M   M 


143 
1 
1 


2 

2 

4 

965 


1 

3 
646 


23 

3 
113 
179 

1 

31 

162 

7 

17 

3 

208  I 

1 


$92,  930,  959 


2,  488,  287 

6,000 

600 

44,000 

24,  600 

10,  600 

18,  000 
7,650 

692,  108 
158,  300 

600 

7,  300 

826,  607 

48,  200 

12,  900 

221,  880 

19,  600 
433,  325 
710,  259 
300,  000 

141,050 

427,  700 

2,100 

109.  92.i 

13,  000 

1,  739,  991 

730.  896 

7.'.,  1100 

1.-3,  425 

129,  925 


4 

2 

89 

37 

11 
17 
13 
1,113 
66 


22 

1,636 

47 

15 

444 

60 

401 

1,730 

194 

162 

1,303 

7 

167 


1,934 

778 
20 


4,784 


4,362 


43 


17 
9 

1 

2 

32 

85 

5 

99 

1 

46 

158 

96 

102 

10 

1 


$25,  313,  682 


650, 192 

3,500 

300 

20,  896 

24,100 

5,640 

11,  500 
3,130 

358,  604 
36,  258 

945 

12,  150 
646,  164 

30,  945 
15,  410 

141,  259 

22,150 

223,  095 

346,  845 

75,  000 


481,161 

1,768 

47,782 

10,  450 

709,814 
405,  448 
5,000 
195,  207 
21, 103 


$92,  900,  269 


1,  337,  945 

660 

1,000 

109,  300 

17,  295 

49,  000 
24,  000 
11,000 
603,  784 
54,  215 

1,200 

20,  500 

1,  235,  946 

72,  772 

39,  750 

301,  592 

19,  271 

1,  065.  907 

236,  878 

269,  050 

163,  699 

996,  904 

3,050 

80,  976 

11,800 

1,  272,  623 

906,211 

9,000 

123,  457 

218,  479 


$150,  715,  025 


3, 102,  638 
0,500 
1,700 

178,  600 
58,  000 

74,  000 
42,  000 
23,  060 

1,  539, 195 

128,  788 

5,000 
42,  200 

2,  437,  556 
134,  655 

73,  000 

544,  045 

50,  101 

1,  640,  465 

822,  476 

557,  023 

305,  177 

1,  747,  738 

8,188 

179,  031 
31,  900 

2,  741, 143 
1,  466,  256 

13,000 
417,  264 
317,  877 


145 


136 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  Al^B  TEEEITOEY:  1880. 

B — MICHIGAN,  BY  sPECiriBD  industkibs— Continued. 


Mechanical  and  manufacturing  industries. 


Clothing,  men's : 

Clothing,  "Women's 

Coffee  and  epices,  roasted  and  ground 

Col53n3,  burial  cases,  and  undertakers'  goods  . 
Combs _ 


Confectionery 

Cooperage    

Cordage  and  twine ....V..\..\.\\. 

Corsets .'..'.'..".'. 

Cotton  goods  (see  also  Hosiery  and  knit  goods) 

Cutlery  and  edge  tools  (see  also  Hardware ;  Tools) 

Dentistry,  mechanical 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders ;  Patent  medi- 
cines and  compounds). 

Dyeing  and  cleaning 

Electrical  apparatus  and  supplies  (see  also  Telegrapli  and'  telephone 
apparatus). 

Electroplating 

Emery  wheels i! ".''.!!.'!!!"!!!!!!!!!!!! 

Engraving  and  die.smking ][[ 

Explosives  and  fireworks 

Eancy  articles ,". 


No.  of 
estab- 
lish- 
ments. 


Fertilizers 

Files  (see  also  Saws) 

Flavoring  extracts 

Flouring-  and  grist-mill  products  - 
Food  preparations  (see  page  39) ... 


Foundery  and  machine-shop  products  (see  also  Iron  work,  architect- 
ural and  ornamental;  Steam  fittings  and  heating  apparatus). 

Fruits  and  vegetables,  canned  and  preserved 

Furniture  (see  also  Mattresses  and  spring  beds  ;  Upholstering) '. 

Furniture,  chairs 

Furs,  dressed 


Galvanizing 

Gas  machines  and  meters  . 
Glass  . 


Gloves  and  mittens  (see  also  Hosiery  and  knit  goods:  Woolen  foods)' 
Glue ° 


Grease  and  tallow 

Grindstones 

Gunpowder  (see  also  High  explosives) . 

Hairwork 

Handles,  wooden 


Hardware  (see  also  Cutlery  and  edge  tools ;  Tools) 

Hats  and  caps,  not  including  wool  hats 

High  explosives  (see  also  Gunpowder) [] 

Hosiery  and  knit  goods  (see  also  Cotton  goods ;  Gloves  and'  mittens': 

Woolen  goods). 
Housefumishing  goods 


Ink. 

■uments,  pri 
Iron  and  steel. . 
Iron  holts,  nuts,  washers,  and  rivets . 
Iron  forgings 


Iron  work,  architectural  and  ornamental  (see  also  Foundery  and  ma- 
chine-shop products). 

Jewelry  .   

Kindling  wood '.'.'.'.'. 

Lasts !!.!!!!!!.!!!!! 

Leather,  curried .'.'.'.'.".".'.'.'^! 

Leather,  dressed  skins 

Leather,  tanned '_ 

Lime '..'.'.'.'.'.. 

Liquors,  malt '.'.\'.] '."'.'.'. 

Liquors,  vinous [".'.[[.[['. 


Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds ;  Wood,  tnmed  and 
carved). 

Lumber,  sawed 

Malt 


Marble  and  stone  work 

Masonrv,  brick  and  stone 

Matches    

Mattresses  and  spring  beds  (see  also  Furniture) . 
Mineral  and  soda  waters 


Models  and  patterns 

Musical  instruments,  org.msand  materials  . 
Musical  instruments,  pianos  and  materials  . 

Needles  and  pins 

Oil,  essential  


Oil,  lubricating 

Paints  (see  also  Varnish) 

Painting  and  paperhanging " 

Paper  (see  also  Wood  palp) [...'[..[..  .V... 

Patent  medicines  and  compounds  (see  also  Drags  and  chemicals) '. 
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4 

5 

13 

1 

21 

265 

1 

7 

3 

9 

30 
38 

6 
1 


5 
1 
2 
1 
1 

1 

7 

1 

706 

1 

220 

12 

195 

10 

2 

1 

1 
1 

7 
1 

1 

2 
1 
6 

22 

10 

10 

1 

11 


10 

1 
1 

44 

1 

66 

18 

113 

1 

19 

30 
54 

,649 
1 


Capital. 


,  407,  625 

14,  800 

72,  450 

100,  600 

6,000 

308,  475 
558,  569 
1,000 
88,  950 
72,  000 

39,  000 

41,  300 

216, 150 

16,  200 
3,000 


2,750 

20,  000 

1,600 

4,000 

600 

50,  000 
20,  750 
2.5,  000 
7,  704,  464 
3,000 

5,  558, 197 

61, 100 

2,  442,  286 

371,  650 

1,600 

7,000 
75,  000 

65,  000 
10,  800 

3,000 

600 

45,  000 

75,  000 

6,700 

74,  300 

66,  500 
303,  350 

25,  000 
147,  389 

47,  500 

1,000 

12,800 

4, 175,  386 

100,  000 

50,  000 

2,900 

89,  802 

13,  000 

5,000 

256,  311 

4,000 

1,  081,  489 
158,800 

2,  212,  848 

3,600 

17,  775 
310,  850 
578,  50O 

39,  260,  428 
30,  000 

292,  550 
61,540 

260,  000 
32,  085 
25,  995 

8,800 
137,  000 

4,000 
180,  000 
24,  530 

52,  000 

50 

144,  525 

1,  033,  338 

89,  800 


AVERAGE  NUMBER  OF 
HANDS    EMPLOYED. 


Males 
above  16 
years. 


658 


33 

120 

11 

187 

,280 

2 


50 

16 

192 

10 
1 


Females 
above  15 
years. 


2,254 


113 

!,015 


15 
35 
50 
10 
2 

1 
168 
18 

1 
152 

69 
106 
10 
80 

68 

2 
11 

3,054 
58 
50 

14 

57 
12 
15 
113 

9 

458 

91 

633 


21 
315 
613 

22,  732 
7 

423 

330 

95 

47 

29 

12 

139 

4 

28 
105 


453 
428 

52 


Children 

and 
youths. 


1,064 
60 


94 


14 


138 
31 
51 
7 


706 
32 


80 


205 
2 
1 


37 


132 
3» 


Total 

amount  paid 

in  wages 

during  the 

year. 


118 

34 
208 
118 


176 
12 


1,360 


$631,163 
13,  780 

19,  650 
50,  698 

3,500 

103,  361 

409,  186 

70O 

80,  610 

20,  800 

23,  002 


9,228 
150- 


5,263 

15,  000 

780 

1,  400 

3,120 

10,  694 

2,3,  278 

7,000 

726,  289 

1,  80O 

1,  558,  560 

23,  377 

1,  141,  050 

100,  731 

4,400 

2,217 

22,  ooa 

30,  000 

7,000 

600 

300 

40,  000 

10,  OOO 

5,320 

43,  580 

23,738 

76,  419> 

9,000 

92,  324 

39,600 

TOO 

4,925 

922,  597 

38,  030 

36,  000 

6,500 

40,  915 
6,600 
7,008 

51,  950 

1,800 

222,  228 

28,  834 

285, 726 

250 

8,  264 
155,  042 
202,  Oil 

6,  967,  905 
3,  «00 

206,  809 

100,  210 

80,  000 

16,  471 

8,423 

7,830 
64,  850 

2,200 
27,  600 

6,750 

2,700 


184,  957 

214,  812 

28yB47 


Value  of 
materials. 


1,851,037 

14,300 

159,  000 

72,  279 

6,500 

624,  750 
827,  671 
800 
204,  700 
48,  500 

26,  710 
20,  010 
115,  761 

5,700 
50O 


5,295 

35,  000 

700 

4,275 

6,500 

10, 136 

29,  440 

30,000 

20,  668,  615 

2,000 

2,  469,  754 

76,  568 

1,  541,  559 

143,  692 

9,800 

8,491 

20,000 

35,113: 

9,  950' 

1,000 


4,500 
23,  600 
75,  000 

6,  300 
47,  265 

45,  315 
132,  875 

34,  000 
226,  627 

64,480 

2,000 

4,896 

3,  279,  420 

188,  988 

90,  000 

7,  500 

59,  251 

7,000 

3,500 

812,  065 

4,000 

1,  450,  559 

67,  616 

1,  225,  886 

700 

5,  650 

•  262,655 

629,  630 

32,  251,  372 
27,  000 

274,  446 

153,  898 

130,  000 

.53,  005 

16, 166 

3,275 
83,177 

1,500 
64,500 
30,  968 

3,  560 

100 

278,  027 

730,  614 

58,180 

Value  of 
products. 


$3,  029, 478 
36, 100. 
213,000 
184,  308. 
12, 000 

802,  273 

1,  584, 46* 

4,  000. 

391,  30O 

86, 00(^ 

68, 212 

66,  467 

447,  611 

22, 100. 
1,400 


14,  300. 
70,  000 

3,600. 

7,161 
13,  000. 

27,  081 
68,  900 
50,  000 
23,  546,  875. 
5,500 

5,271,142 

129,  315 

3,  514, 176 

279, 792 

24, 000 

20, 200. 
56,  OOO 
90,  000  • 
25,  287 
3,  OOO 

5,000 
77,  000 
90,  000 
16, 500 
151,  SCO 

102, 889 
303, 250 
44, 000 
377, 249 

128,  60O 

5,000 

15, 374 

4,591,618 

283, 947 

150, OOO 

18,  350 

138,  COO 
10,000 
15,  OOO 


8,000 

2,  029, 6I>3 

121, 416 

2, 184, 392 

1,570 

28,784 

563, 737 

1,  076, 049 

52,449,928 
33,  000 

074, 780 
309,  334 
237,  500 
93,408 
40, 800 

18, 700 

202, 179 

5,500 

,   150,000 

82, 123 

12,000 

600 

667,  570 

1, 204, 664 

158, 982' 
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Table  IV.— MANUFACTURES  IN  EACH  STATE  AND  TEEEITORY:  1880. 
B— MICHIGAN,  BY  SPECIFIED  INDUSTRIES— Continued. 


Mechanical  and  manufacturing  industries. 


Pens,  gold 

Perfumery  and  cosmetics 

Pliotographing 

Pickles,  preserves,  and  sauces- 
Pipes,  tobacco  


Plumbing  and  gasfitting 

Printing  and  publishing 

Pumps,  not  including  steam  pumps 

Refrigerators 

Regalia  and  society  banners  and  emblems  . 

Roofing  and  roofing  materials 

Rules,  ivory  and  wood 

Saddlery  and  harness 

Safes,  doors,  and  vaults,  fire-proof 

Salt 


Salt,  ground 

Sash,  doors,  and  blinds  (see  also  lumber,  planed;  Wood,  turned  and 
carved). 

Saws 

Scales  and  balances 

Sewing  machines  and  attachments 


Shipbuilding 

Shirts 

Show-cases 

Silversmithing 

Slaughtering  and  meat-packing,  not  including  retail  butchering  estab- 
lishments- 
Soap  and  candles 

Spectacles  and  eyeglasses 

Sporting  goods 

Springs,  steel,  car  and  carriage 

Stamped  ware  (see  also  Tinware,  copperware,  and  sbeet-iron  ware). .  . 

Steam  fittings  and  heating  apparatus  (see  Foundery  and  machine-shop 

products). 

Stencils  and  brands 

Stone,  and  earthen- ware 

Surgical  appliances  (see  also  Artificial  limbs) 

Telegraph  and  telephone  apparatus  (see  also  Electrical'apparatus  and 

supplies). 

Tinware,  copperware,  and  sheet-iron  ware  (see  also  Stamped  ware) 

Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tohacco,  chewing,  smoking, 

and  snuif ) . 

Tools  (see  also  Cutlery  and  edge  tools ;  Hardware) 

Toys  and  games 


No.  of 
estab- 
lish- 
ments. 


Trunks  and  valises 

ITmbrellas  and  canes 

Upholstering  (see  also  Furniture)  . 

Upholstering  materials 

Varnish  (see  also  Paints) 


Yeneering 

Vinegar 

Washing-machines  and  clothes- wringers  . 

Watch  and  clock  repairing 

Wheelbarrows 


Wheelwrighting  (see  also  Blacksmithing;  Carriages  and  wagons) 

Whips         

Windmills 

Window  blinds  and  shades 

Wirewort 

Wood  pulp 

Wood,  turned  and  carved  (see  also  Lumber,  planed;  Saab,  doors,  and 
blinds). 

Wooden  ware 

Woolen  goods  (see  also  Gloves  and  mittens) 


26 

lU 

30 


11 
1 

335 
1 


1 

126 


4 
1 

4 
1 
15 
3 
3 

1 
12 

8 
37 

2 

416 

3 

11 

5 

7 


18 


Capital. 


$200 

25,  500 
83,  300 

3,000 
1,700 

209,  700 

1,  374,  625 

93,  137 

30,000 

10,  000 

43,  350 

800 

509,  336 

195,  000 

2, 147,  209 

7,000 
1,  624,  257 

40,  900 
1,200 
2,  800 

476,  775 

16,000 

34,  200 

3,000 

673,  000 

62,  742 

45,  000 

23,  000 

100,  000 

600 

651 

10,  200 

26,  500 
500 

6,000 

470,  020 
545,  000 


11, 100 
4,000 

38,  500 

12,  000 
72,  670 

13,  600 
504,  000 

3,000 
36,  900 
46,  375 
48,  050 
22,000 

462,  875 
7,000 

89,  750 

39,  200 
88, 100 

90,  000 
36,  850 

839,  550 

558,  800 


AVERAGE    NUMBER    OF 
IIA.NDS  EMrLOTED. 


Males 

above  16 

years. 


1,151 
17 


1 

660 

150 

1,416 

7 
1,474 


1,537 

40 

30 

2 

162 

54 
53 
59 
90 


Females 

above  15 

years. 


652 
238 


1,298 


85 

73 

136 

69 
45 

918 
203 


Children 

and 
youths. 


3 
157 
1 
1 
1 

5 

"ii 

"52 


Total 

amount  paid 

in  wages 

during  the 

year. 


1 

175 


32 
130 


45 
114 


6 

14 
2 

10 
4 
6 

3 

5 

1 

1 

4 
1 

13 
5 

4 

1 

20 

10 

28 

22 

3 

8 

$400 

12,900 

39, 146 

2,  000 

6,460 

113,  933 

623,  175 

20,  522 

11,480 

4,420 

32,  562 

200 

254,  461 

65,  600 
641,  852 

5,000 
566,  004 

16, 116 
6,170 
3,600 

745,  933 

26,785 

12,453 

400 

89,  527 

20,610 
23,400 
27,  000 
30,  000 


634 

11,  000 

12,  900 
600 

4,209 

290,  004 
126,  725 


4,103 
1,500 

44,  610 
2,  650 

40,  697 
4,200 

43, 100 

1,000 

6,745 

18, 199 

24,  559 
7,000 

197,  746 
3,900 
26,  455 
23, 100 
70,  600 

25,  400 
20,  736 

329,  933 
76,  240 


Value  of 
materials. 


$.500 

42,  000 

46,  305 

6,000 

2,  500 

225,  572 

503,  890 

36,  546 

11,100 

22,  000 


400 

662,  314 

95,  000 

1,  009,  733 

19,  000 
1,  278,  996 

34,  200 
2,  .100 
3,500 

1,  089,  985 
36,  445 
16,  770 
1,500 

1,712,479 

74,  060 

24,  500 

18,  000 

168,  000 

300 

4,586 

11,  000 

6,078 

500 

20,  000 

515,677 
964,  554 


6,462 
500 

83,  358 
7,600 

140,  844 
7,806 

304,  600 

1,000 

9,  205 

22,  625 

11,  807 

12,  000 

258,  378 

3,540 

94,  300 

49,  750 

99,  400 

118,  000 
18,  800 

398,  250 
356,  614 


Value  of 
products. 


$2,  OOO 
94,  OOO' 
152,  68? 
12,  OOO 
15,  400^ 

449,  494 
1,  576,  62.? 

103,  651 
27,  316' 
42,  000 

ICO,  790' 
80lf 

1,  276,  61S 
165,400 

2,  271,  91S 

30,  000 
2,  440,  402 

64,  480 

9,200 

11,  000 

2,  034,  630 
79,  871 
40,  060 
2,900 

2,  065,  634 

124,  738 
71,000 
59,  000 

230,  OOO 
1,200 

6,039 

35,  600 

30,  950 

2,220 

35,  000 

1, 114,  874 
1,  619, 146 

2, 146,  089 

16,  549 
3,000 

147,  400 
15,  000 

226,  767 
18,  425 

452,  000 

4,000 
42,  910 
68, 40O 
63, 124 
28,  50O 

754,242 
11,350 

169,  340 
85,  000 

196,  624 

175,  000 
70,  064 

869,  993 
481,517 


A— MINNESOTA. 

BY   TOTALS 

OF   COUNTIES. 

TheState 

3,493 

$31,  004,  811 

18,  937 

1,636 

674 

$8,  613,  094 

$55,  660,  681 

$76,  065, 198 

C0UNTIE8. 

Aitkin  (a) .               

-Anoka 

32 

612,  400 
124,  800 

323 
35 

3 

4 

99,  616 
18,  530 

1,  353,  531 
159,  600 

1,  740,  331 
202  374 

Becker 

Beltrami  (a) 

5 

6 
122 

27 

5 

52 

1 

7 

36 

13 

63,  200 

4,650 
774,  235 
182,  005 
148,  000 
215,  475 

115,000 

33,  850 

137,050 

88, 175 

15 

465 
106 
113 
236 

40 
9 

71 
64 

7.700 

375 
168,  015 

41,  995 

42,  500 
60,  482 

16,  000 

1,948 

25,431 

24,  738 

13,  100 

2,475 
819,  918 
380,  263 
169,  200 
260,  275 

75,  000 
35,  716 
161,648 
138,  766 

BigStono 

6,900 

1, 188,  679 

493,  486 

271  500 

Bine  Earth 

4 
1 

19 
3 

Brown 

Carlton 

Carver 

39 

409,  787 

Caas 

45,  223 
237,  946 

Chisago ... 

1 

Clay     ...        

cook(o) ;;; 

a  Ketumed  as  haTing  no  manufactures. 


147 


138 


STATISTICS  OF  MANUFACTUEES. 


Table  IV.— MAl^UFACTUEES  IN  EACH  STATE  AND  TEEEITOEY:  1880. 

A— MINNESOTA,  by  totals  op  counties— Continued. 


— ^ 

No.  of 
estab- 
lish- 
ments. 

Capital. 

AVERAGE   NUMBBK  OF 
HANDS  EMPLOYED. 

Total 

amount  paid 

in  wages 

dnring  the 

year. 

Value  of 
materials. 

Valne  of 
produeta. 

Counties. 

Males 

above  16 

years. 

Females 

above  15 

years. 

CbiMren 
and 

youths. 

18 
11 
65 
20 
35 

49 
124 

25 

141 

4 

442 
56 

7 

$50,  000 
39,  950 

467,  725 
91,  690 
63,  675 

152,  475 
777,  875 

55,  200 
1,  105,  260 

24,  600 

9,  853,  106 

299,  400 

16,  900 

38 
49 
282 
42 
73 

119 

311 

54 

707 

9 

5,119 
86 
18 

$9,493 
14,  310 
94, 143 
10,  686 
20,  295 

45,  632 
123,  229 

18,  345 

286,  082 

2,835 

2,  732,  799 

28,  809 

3,245 

$82,  536 
48,  505 
766,  771 
135,  480 
138,  282 

403, 141 
1, 139,  091 

130,  796 

1,  869,  051 

28,  490 

25,  431, 152 

656,  824 

37,  250 

$113,204 

"Crow  Wino" 

97, 080 

1 

2 

982, 199 

168,472 

1 

1 

4 

1 

13 

202,122 

1 

1 

3 

16 

522,  891 

Fillmore 

1,380,489 

174,  292 

2,448,278 

41,047 

457 
7 

186 

31,  601,  97ff 

807, 352 

52,940 

10 

2 
11 
3 

33,  300 

4,000 

64,  550 

2,500 

14 

3 

27 
7 

2,374 

651 
6,775 
520- 

35,  500 

2,130 

76, 150 

2,020 

45,  529 

3,53^ 

94,  712 

3,875 

Lake 

3 
62 

11,500 
167,  100 

15 
131 

2,642 
34,  549 

7,725 
362,  075 

14, 008 

2 

491,  617 

34 
68 

62,  200 
109,  150 

65 
71 

15,  345 
24,  717 

108,  640 
137,  940 

153,324 

215,  821 

2 
36 

7 
25 
30 

5 

77 
2 

97 
41 

8 

11,  000 

194,  725 

27,  4.50 

89,  270 

170,  200 

13,  0.50 
147,  315 

24,  500 
475,  031 
302,  503 

60,  700 

3 
76 
30 
44 
73 

6 

124 

11 

333 

121 

78 

450 

29,  433 

9,240 

12,  794 

26,  938 

1,600 
39,  789 

3,050 

112,  609 

41,  388 

IB,  900 

21,  522 

325,  429 

68, 180 

86,168 

252,  651 

30,  050 
246,  075 

32,  722 
548,  477 
355,  205 

88,  450 

24, 141 

4 

403,413 

«9, 334 

2 

1 

3 
3 

1 

3 

134, 048 

324,  812 

36, 080 

365,  639 

Nobles                                                                     

37, 400 

Olmsted                     

7 

1 

3 

4 

790, 973 

483,268 

Pine                    

144,  250 

pXt:;.  ".::::::::::::::::::::;:::::::::::::;::::::';;:;::::::;:::: 

12 
12 
697 

23 

6 

159 

it 

82 
13 
12 
104 
75 

14 
21 
17 
1 
90 

9 

32 

154 

11 

2 

132 

62 

6 

66,  300 

21,  000 

4,  392,  391 

39,  325 
51,  400 

975,  325 
15,400 

280,  900 

426,125 
9.5,  800 

63,  400 
486,  825 

268. 175 

44,  OOO 

64,  650 
48,  125 

300 

519. 176 

20,  3.50 
191,  980 

3, 149,  785 

21,  550 
11,  200 

2, 104,  951 

144,  620 

59,  000 

54 

16 

4,094 

18 
28 

537 
8 

317 

253 
46 
43 
363 
180 

29 

29 

35 

1 

281 

10 
119 

1,847 
12 
4 

892 
103 
11 

15,  947 

2,770 

2,  329,  920 

6,400 

7,000 

220,  077 

2,200 

61, 145 

103,  621 
15,  972 
13,  622 

132,  927 
82, 131 

9,500 

9,980 

8,442 

104 

107,  924 

2,300 

33, 123 

789,  293 

2,650 

1,150 

346,  384 
24,  066 
4,550 

117,  400 

39,  400 

5,  826,  867 

37,  266 

180,  380 

2, 191,  914 

30,  310 
110,  928 

988,  411 
129,  833 
169, 294 
714,  860 
496,  863 

69,  000 

136,  430 

86,  745 

25 

1,095,067 

19,  770 

432,  645 

3, 162,  204 

7,915 

11,  343 

1,903,239 
378,  772 
110,  830 

153,  008 

50, 162 

1,092 

258 

10,853,863 
78, 157 

1 

13 

213, 447 

Hitje                               

14 

2,  917, 416 
38,  958 

12 

1 

3 

12 
12 

203, 783 

1,255,274 
203,  799 

Hibloy                          

214,  509 

1,062,231 

704  985 

1 

1 

3 

1 

78,185 
175,  742 

1 

Todd 

2 

116, 135 

500 

4 

1,423,086 

28,850 

519,167 

4,  801,  531 

17,860 

14, 135 

2,884,026 
406,313 
169,270 

4 
40 

5 

"Wilkin     

2 
2 

23 

1 

a  Eeturned  as  having  no  manufactures. 
B — MINNESOTA,  by  specified  industries. 


MECHANICAL  AND  MANUFACTURING  INDU8TEIE8 

AM  industries 

A  izricultural  implements 

AwnJDgs  and  tents 

Bags,  other  than  paper 

Baking  and  yeast  powders  (see  also  Dnigs  and  chemicals) 
Baskets,  rattan  and  willow  ware 

Bell.s  

BlacK-sraithing  (see  also  Wheelwrighting) 

Boolibinding  and  blank-book  making 

Boot  and  shoe  uppers 

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  cigar 

Boxes,  fancv  and  paper 

Boxes,  wooden,  packing 

Brass  castings 

Bread  and  other  bakery  products 

148 


32 
4 
1 
1 
2 

1 

437 
6 
1 

271 

3 
4 
1 


$31,  004,  811 


2,  315,  222 

11,  960 

2,000 

500 

300 

500 

371,  100 

50,  000 

10,  000 

681,  046 

4,500 

2,600 

1,000 

17, 000 

133.  450 


18,  937 


1,196 
9 
4 


2 
499 
44 

2 
681 


6 

15 

122 


17 


674 


$8,  613,  094 


507,  085 

8,000 

1,200 

150 

500 

500 

182, 100 

35,  241 

2,650 

334,  637 

2,602 
2,465 
2,600 
8,606 
08,  345 


$65,  660,  681 


975,  890 

96,  700 

20,  000 

500 

200 

400 

265,  767 

33,  269 

25,  000 

768, 117 

4,750 

2,600 

3,000 

32, 178 

342,  260 


$76,  065, 198 


2,340,288 

131,400 

24,000 

1,800 

2,000 

1,000 

765,807 

98, 941 

40, 000 

1,422,053 

9,500 
8,800 
6,000 
47,250 
494, 755 


STATISTICS  OF  MANUFACTURES. 


139 


Table  IV.— MANUPACTU.EES  IN  EACH  STATE  AND  TEERITOET:  1880. 

B — MINNESOTA,  by  specified  industries — Continued. 


Mechanical  and  manufacturing  industriea. 


Brick  and  tile  (aee  also  Drain  and  sewer  pipe) 

Brooms  and  bruslies 

Buttons 

Carpentering ■- 

Carpets,  rag 

Carriages  and  sleds,  children's 

Carriages  and  wagons  (see  also  Wheelwrighting) . 

Cheese  and  hutler  (factory) 

Clothing,  men  rf     

Clothing,  women's 

Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undeitakers'  goods 

Confectionery 

Cooperage  

Corsets 


Cotton  goods  (see  also  Hosiery  and  knit  goods)  . 

Cutlery  and  edge  tools  (see  also  Tools) 

Dentistry,  mechanical . 


Drain  and  sewer  pipe  (see  also  Brick  and  tile) 

Drugs  and  ehepiicals  (see  also  Baking  and  yeast  powders ;  Patent  med- 
icines and  compounds). 

•  Dyeing  and  cleaning 

Electroplating 

Engraving  and  die-sinking 

Engraving,  wood 

E.tplosives  and  fireworks 

Fertilizers 

File»  (see  also  Saws) 

Flavoring  extracts 

Flouring-  and  grist-mill  products 

Foondery  and  machine-shop  products  (see  also  Iron  work,  architect- 
ural and  ornamental ;  Steam  tittings  and  heating  apparatus). 

Furnishing  goods,  men's 

Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering) 

Furniture,  chairs 

Furs,  dressed 

Glass,  cut,  stained,  and  ornamented 


No.  of 
estab- 
lish- 
ments. 


Gloves  and  mittens  (see  also  Hosiery  and  knit  goods;  Woolen  goods) - 

Hairwork 

Handles,  wooden 

Hats  and  caps,  not  including  wool  hats 

Hosiery  and  knit  goods  (see  also  Cotton  goods;  Gloves  and  mittens; 
Woolen  goods). 

Housefumishing  goods 

Instruments,  professional  and  scientifio 

Iron  and  steel  (a) -v.- 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and  ma- 
chine-shop products). 
Ivory  and  bone  work 


Kindling  wood 

Leather,  curried 

Leather,  dressed  sldns 

Leather,  tanned 

Lightning  rods 

Lime 

Liquors,  distilled 

Liquors,  ra^t 

Lithographing  (see  also  Printing  and  publishing). 
Lock-  and  gun-smithing 


Looking-glass  and  picture  frames -■ 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds ;  Wood,  tumed  and 
carved). 

Lumber,  sawed 

Malt - 

Marble  and  atone  work 


Masonry,  brick  and  stone - 

Mattresses  and  spring  beds  (see  also  Furniture) . 

Millinery  and  lace  goods 

Mineral  and  soiia  waters 

Models  and  patterns 


and  chemicals) . 


Musical  instruments  and  materials  (not  specified)  . 

Musical  instruments,  organs  and  materials 

Oil,  linseed 

Oil,  lubricating 

Painting  and  paperhanging 

Paper 

Patent  medicines  and  compounds  (sec  also  Drug 

Photograpliiug 

Pickles,  presirves,  and  sauces 

Plumbing  and  gasfittmg 

Printing  and  publishing  (see  also  Lithographing) 

Pumps,  nut  including  steam  pumps 

liegalia  and  society  banners  and  emblems 

Saddlery  and  harness v;;  •  ■  VV 'i'   ' "  i ' 

Sash,  doors,  and  blinds  (aee  also  Lumber,  planed ;  Wood,  turned  ana 
carved). 


10 

1 

138 
4 

1 

61 

27 

115 

9 


5 
1 
1 
1 
1 

1 
1 

1 

436 

61 


14 

1 

101 

3 

19 

7 
18 

234 
4 


81 

4 

3 
13 

3 

3 
3 

.") 

i  i 

47  I 


1 
194 
29 


AVEIIAGE  NIMBER  OF 
HANDS  EMPLOYED. 


Capital. 


$281,  705 

9,600 

1,000 

234,  675 

410 

800 
423,  800 

71, 149 
467,  875 

31,  200 

113,  ,500 

3,  100 

CO,  8.-.0 

301,  (>50 
5.000 

5,  000 
2,000 
10,  950 
15,  000 
28,  650 


12, 150 

2U0 

4,000 

200 

500 

50,  000 

1,000 

6,000 

10,  510,  362 

927,  550 


150,  000 

408,  855 

1,325 

130,  3(j0 

100 

12,  500 

3,000 

500 

500 

8,000 


108,  000 

3,  000 

150,  000 

19,  500 

1,500 

3,000 
25,  650 
10,  000 
32,  400 

4,000 

39,  875 

6,  200 

1,  389,  900 

14,  000 

20,  100 

15,  550 
3C0,  600 

6,771,145 
30,  600 
105, 100 

145,  770 

10,  000 

13,600 

31,100 

2,800 

2,000 

2,300 

210,  000 

5,000 

38,  285 

310,  000 

20,  550 

6.5,  275 

2,000 

63,  850 

817,  845 

lO.'SOO 

2,  000 

325,  389 

562,  000 


Males 

above  16 

years. 


Females  Ghildren 
above  15       and 
years       youths 


3 

475 

31 

539 

1 

16 

3 

46 

680 


2,634 
846 


74 
437 

5 
33 

1 


180 
60 


416 
14 
17 

12 

283 

2,  732 
18 
177 

871 
19 


39 
5 

6 
5 

60 
1 

137 

01 
17 
44 


599 
33 
1 
405 
592 


5 
530 


430 

2 

"66 


8 
10 


77 


Total 

amount  paid 

in  wages 

during  the 

year. 


11 
1  1 


33  !  107 


$200,  208 
10,  960 


436,  651 
450 

400 

218, 190 

7,680 

406,  361 

24, 100 

13,  725 
1,480 

24,730 

322,  559 

4,425 

6,400 
1,800 
3,982 
3,000 
4,600 


2,550 

60 

1,100 


8,424 

3,600 

2,500 

1,371,646 

422,  940 


138,  350 

190,  684 

2,000 

41,  370 

300 

16,  260 

2,50 

200 

350 

2,819 


35,  740 
2,950 
25,  276 
27,  500 

300 

900 
12, 160 

4,500 
13,910 

4,450 

22,  0.52 

760 

150,  952 

9,785 

8,700 

4,250 
131,  392 

924, 473 

9,485 

80,  323 

304.  665 
7,300 
9,500 
12,  936 
2,  716 

4,500 

1,  995 

30,  000 

600 

57,  855 

34,  000 
3,828 

24,  630 
1,000 

44,  031 

409, 104 

14,  762 

300 

169,839 

265,  896 


Value  of 
materials. 


$114,610 

23,  372 

200 

985,  797 

850 

150 
306,  620 

38,  262 
910,  137 

93,  350 

128,  450 

3,000 

120,  400 

529,  299 

7,900 

30,  000 

400 

9,360 

4,300 

19,  750 


2,350 
100 

1,500 
200 

2,000 

89,  500 

500 

14,  000 

37, 165,  429 

860,  340 


318,  090 

247,  585 

2,650 

180,  250 

200 

17,  500 

1,600 

500 

200 

5,000 


321,  467 
700 


200 

6,500 
116,  925 
50,  000 
86,  853 

2,050 

17,  715 
8,335 

647,  345 

19.6.57 

9,250 

19,  800 
398,  450 

4,  529,  055 
49,  300 
82,  280 

293,  450 

18,  000 
33,  000 
26,  300 

800 

1,200 

1,300 

277,  000 

3,500 

95,  360 

118, 150 
9,700 
25,  640 
2,500 

127,  400 


Valne  of 
products. 


$502,  975 

46,  200 

600 

1,  722,  877 

2,  650 

1,200 

728,  017 

62,  094 

1,  662,  855 

147,  900 

180,  500 

7,600 

176,  360 

1,  007,  643 

14,  750 

40,  000 
6,  160 
46,  830 
10,  700 
40,  800 


10,  450 

800 

5,600 

1.800 

3,000 

100,  000 

4,500 

20,  000 

41,519,004 

1,  606,  518 


499,  250 
587,  80O 

6,300 
373,  800 

1,000 

40,  000 
3,000 
1,000 
1,800 

10,  000 


510,  270 
5,200 


3,000 

9,250 
141,  685 

60,  000 
111,000 

11,  200 

61,  340 

12,  ,500 
1,153,122 

37,  525 
35,  650 

34,  ICO 
657,  377 

7,  306,  033 
74,  000 
221,  175 

735,  818 
39,  500 

60,  500 

61,  200 
6,000 

8,000 

5,600 

352,  000 

4,  350 
226,  300 

183,  900 
32,  000 
100,676 

5,  7(J0 
213,  350 


351,941 

1,  043,  CG4 

1 9,  650 

.'1,  500 

2,  000 

3  onik 

4"i!l,  185 

85"  9^5 

734, 125 

1,311,018 

a  Repairing. 


149 


140 
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Table  IV.— MANUFACTURES  IN  EACH  STATE  AND  TEERITOET:  1880. 
B— MINNESOTA,  by  specitied  industbies— Continued. 


Mechanical  and  mannfacturing  industries. 


Saws , 

Scales  and  balances ' 

Shipbuilding  

Shirts 

Show-cases  

Sil  versmithing 

Slaughtering  and  meat-packing,  not  including  retail  butchering  estab- 
lishments. 

Soap  and  candles 

Steam  fittings  and  heating  apparatus  (see  also  Foundery  and  machine- 
shop  products) . 

Stencils  and  Ijrands 

Stereot:vping  and  electrotyping  (see  also  Type  founding) 

Stone-  and  earthen- ware 

Tinware,  copperware.  and  sheet-iron  ware 

Tobacco,  cigars  anil  cigarettes 

Tools  (see  also  Cutlery  and  edge  tools) 

Toys  and  games 

Trunks  and  valises 

Type  founding  (see  also  Stereotyping  and  electrotyping) 

Upholstering  (see  also  Furniture) 

Yiuegar 

Washing-machines  and  clothes-wringers 

"Watch  and  clock  repairing 

TVheelwrighling  (see  also  Blacksmithing;  Carriages  and  wagons) . ... 

Windmills 

Wirewoi  k 

Wood,  turned  and  carved  (see  also  Lumber,  planed ;  Sash,  doors,  and 
blinds). 

Wooden  ware -. 

Woolen  goods  (see  also  Gloves  and  mittens) 


No.  of 

estab- 

Ush- 

ments. 


145 

64 
1 

1 
4 
1 


2 

51 

179 

2 

2 


Capital. 


400 

10,  000 

13,  700 

5,000 

2,500 
230,  000 

92,900 
16,  OOO 

1,900 

7,600 

28,  000 

201, 131 

142,  362 

500 

1,000 
22,  500 
12,  000 

2,700 
27.,  000 

1,600 

55,  375 

240,  035 

2,000 

3,300 

10,  C50 

1.5,  000 
190,  600 


iVEBAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


Females 

above  15 

years. 


8 

24 
312 
221 

4 

10 

41 

3 

7 

14 

5 

61 

314 

4 

2 


12 
106 


Children 

and 
youths 


63 


Total 

amount  paid 

in  wages 

daring  the 

year. 


$1,  500 
1,000 
8,000 

21, 800 
6,000 

1,000 
41,  700 

14  050 

25,  000 

1,600 

3,850 

11,  962 

157,  836 

142,  368 

2,500 

2,880 

26,  500 
6,000 
2,300 
0,160 

2,630 
32,  761 
126,  080 
1,200 
1,  200 

6,350 

1,500 
46, 108 


Valno  of 
niatctrialB. 


$2,  000 
1,000 
2,600 

28,  700 
9,100 

1,000 
716, 153 

72,  OOO 
35,  000 

1,100 

3,010 

8,525 

334,  814 

211,  250 

1,200 

2,600 

49,  000 

3,600 

4,400 

16,640 

1,000 

18,  795 

160,  861 

3,300 

701 

11,  350 

2,000 
165,  867 

Valno  of 
products. 


$5,000 
2,500 
15,  000 
67,  600 
18, 300 

3,000 
887,  532 

128,  640 
90,  000 

4,600 

12, 700 

31, 000 

665,  999 

562,  234 

5,500 

9,000 
96, 000 
12,000 
12, 800 
57,  500 

6,000 
94, 050 
440, 414 
7,200 
3,454 

22,  300 

4,000 
253, 378 


A — MISSISSIPPI,   BY   TOTALS   OF   COUNTIES. 


The  State  - 


Adams . 
Alcorn . 
Amite- . 
Attala  . 
Benton . 


Bolivar 

Calhoun 

Carroll  .... 
Chickasaw . 
Choctaw  . . . 


Claiborne  . 

Clarke 

Clay 

Coahoma.. 
Copiah 


Covington  . 
DeSoto  ... 
Franklin ... 

Greene 

Grenada  ... 


Hancock  . . 
Harrison . . 

Hinds 

Holmes  — 
Issaquena. 

Itawamba . 
Jackson  — 

Jasper  

Jefterson . . . 
Jones  


Kemper 

La  Fayette.. 
Lauderdale  . 
Lawrence . . . 
Leake 


Lee 

Le  Flore  . 
Lincoln  .. 
Lowndes . 
Madison  . 


Marion  (a)  . . . 

Marshall 

Monroe 

Montgomery, 
i^eshoba 


$4,  727,  660 


427,  325 
66,  910 
40,  700 
70,  440 
24,260 

24,  475 

33,  240 
38,  300 
35, 150 
23, 150 

3,000 
120,  240 

34,  800 
38,  700 

1,  006,  610 

15,  000 

30,  980 

5,970 

4,880 
27,  800 

93,  600 

78,  450 

218,  000 

31, 100 

1,000 

15,880 
116,000  i 
13,  500 
18,  150 
3,200 

23,  600 
48,  900 
186,  600 
17,300 
15,  550 

30,  925 

8,700 

140,  600 

162,  300 

57,  250 


317 
130 

56 
131 

43 


46 

42 
63 

6 

81 

59 

56 

252 

18 
52 
10 
11 
44 

69 

87 

206 

45 

3 

12 
96 

22 

45 

6 

29 
41 
344 
15 
19 

.67 

11 

132 

198 

25 


11 


4 

175 


11 


$1, 192,  645 


100,  868 
28,  410 

5,478 
17,  573 

5,160 

5,728 
4,507 
14,  840 
6,517 
5,946 

500 

23,  071 

10,  569 

16,  500 

134,  880 

3,177 
5,003 
1,164 
1,295 
7,107 

21,  685 
20,  200 
48,  278 

6,310 
160 

2,268 

40,  215 

1,260 

6,160 

433 

4,800 
6,795 
59,  063 
1,340 
1,950 

4,  F44 
760 

22,  910 
36,  019 

4,482 


$4,  667, 183 


274,  801 
99,  056 
41,  373 
90,718 
34,  264 

24,402 
47,  095 
23,  533 
86,640 
47,  8b0 

2,000 

120,  551 

67,  375 

46,  700 

403,  264 

21,  444 
28,  320 

3,964 
12,  008 

22,  628 

66,  346 

123,  910 

94,  461 

36,  761 

1,400 

20,  048 
258,  722 

16,541 
8,775 
7,202 

54,090 
69,  078 
300,  658 
19,  359 
38,  200 

64,  080 

5,925 

122,  870 

177,423 

31,  389 


$7,  518,  302 


604, 765 
167,  441 

66,  785 
131,614 

51,  909 

43,950 
60,  380 
44,  638 
103,  512 
65,  440 

3,000 

173, 526 

91,  033 

70,  600 

787,844 

29, 263 
47,  696 
7,350 
16, 320 
38,  718 

98,  550 
200, 650 
196,  450 

63, 458 
2,750 

27, 694 
363,  760 
20,  955 
23, 675 
9,305 

72, 180 
86, 033 
431,  461 
25,  270 
44,  960 

71, 283 

8,700 

200, 015 

264, 536 

39, 747 


130,  976 
84,  270 
21,  380 
21,600 


139 
100 


23 


150 


a  Koturncd  as  having  no  manufactures. 


42,  628 

21,  686 

9,010 

2,801 


108,  657 

121, 160 

29, 170 

37,004 


204, 305 

184, 580 

61,  508 

44,  613 
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Table  IV.— MANUFACTUEES  IN  BACH  STATE  AND  TEREITOET:  1&80. 
A — MISSISSIPPI,  BY  TOTALS  OF  COUNTIES — CoDtinued. 


Counties. 


Newton  — 
Xoxubee. .. 
Oktibbeha . 

Panola 

l*erry 


Pike 

Pontotoc 

Prentiss 

Quitman  (a) . 
Kankin 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$31,  075 

99,775 

88,000 

49,590 

6,130 

53,  200 
28,  260 
17,275 


AVEKAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


59 
113 
116 

70 


Females  Children 
above  15       and 
years,     youths. 


Total 

amount  paid 

in  wages 

dnrins  the 

year. 


$5,  810 
17, 141 
26,  062 

12,  405 
295 

13,  345 
2,738 
7,062 


Value  of 
materials. 


$42,  268 

139,  706 

43,010 

51,  520 

4,226 

83,  498 
30,904 
53,  715 


Value  of 
products. 


$63,  450 

199,  142 

81,  929 

83,  517 

6,540 

124,  489 
39,  885 
68,  005 


Scott 

■Sharkey  (a) . 

Simpson 

Smith  

Sumner 


Sunflower  {a)  . 
Tallahatchie . . 

Tate 

Tippah  

Tishomingo-  -. 


Tunica 

Union 

•Warren 

"Washington  . 
Wayne 


Wilkinson  . 
Winston ..- 
Yalobusha . 
Tilzoo   


19,  000 
9,400 


3,781 
2,264 


8,600 
15,  800 
16, 100 


23,  075 
34,  450 
28,  010 
51, 150 

4,000 

41,100 

196,  475 

143,  200 

39,  760 

4,  2'25 
11,900 
22,  250 
77,  140 


1,425 
1,911 

2  222 


35 
70 
52 
51 

3 
49 
316 
122 
102 

6 
21 


13 


11 
1 


2,369 

16,  697 

6,191 

9,962 

300 

3,375 

185,  968 

40,  600 

28,  110 

1,522 

1,808 

10,  602 

26,  481 


13,850 

20,  588 

6,580 


18,  766 
39,  061 
46,156 
60,999 

1,160 
44,  996  i 
266,  361 
102,340 
136,805 

3,250 
23,231 
22,400 
73,  003 


19,  800 
25,  400 
11,  625 


25,  774 
71,  363 
70,  936 
86,  074 

2,850 

66,  741 

508,  274 

188,  503 

206,  683 

9,160 

28,  024 

51,443 

122,  237 


a  Returned  as  having  no  manufactures. 
B — MISSISSIPPI,    BY  SPECIFIED  INDUSTRIES. 


MECHANICAL  AND    MANUFACTUEING    INDU&TItlES. 

All  industries 


Agricultural  implements 

Baking  and  yeast  powders 

Blacksniitliing  (see  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing  . 
Bread  aud  other  bakery  products 


Brick  and  tile 

Brooms  and  brushes 

Carpentering 

Cai  i-iages  and  wagons  (see  also  Wheel wrighting) . 
Clothing,  men's 


Coffins,  burial  cases,  and  undertakers'  goods  . 

Confectionery 

Cooperage  

Cotton  compressing 

Cotton  goods 


Flouring-  and  grist-mill  products 

IFonndery  and  machine-shop  products 

Furniture  (see  also  Mattresses  and  spring  beds  ;  Upholstering) . 

iFuroiture,  chairs 

■Glass  (ct) 


Hairwork 

Leather,  curried 

Leather,  tsBined 

(Lock-  and  gun-smithing 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) . 

Lumber,  sawed 

Marble  and  stone  work 

Masonry,  brick  and  stone  

Mattresses  and  spring  beds  (see  also  Furniture) . . . 
Mineral  and  soda  waters 


Oil,  cottonseed  and  cake  -  -  - . 
Painting  and  paperhanging. 

Paints 

Photographing 

Plumbing  and"  gasfitting 


Printing  and  publishing 

Saddlery  aud  harness 

Sasb,  doors,  and  blinds  (see  also  Lumber,  planed) 

Shingles,  split 

Ship  building 


Stone-  and  earthen- ware 

Tar  aud  turpentine,  not  including  farm  products  - 

Tinware,  copperware,  aud  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Upholstering  (see  also  Furniture) 


Watch  and  clock  repairing    

Whcelwrighting  (see  also  Blacksmithingi  Carriages  and  wagons). 
Woolen  goods 


12 

1 

156 

85 


64 

1 

41 

20 

4 

2 
5 
2 
1 
9 

626 

17 

9 

3 

1 

1 

26 

34 

7 

6 

296 
6 
5 
6 
1 


$4,  727,  600 


31,  900 
2,000 
62,  925 
61,795 
13,  460 

106,126 
3,500 
23,  175  ' 

129,  600 
2, 110  : 

3,  200 

3,900 

150 

7,000 

1,130,640 

889,950 

130,  500 
13,  150  ; 

485  I 
25,000 

600 
26,300 
37,690 
3,850 
15,  200  j 

922,  696 
5,000  [ 
3,  000  \ 
2,  300 


4,887 


1,000 

460,000  i 

2,375 

200 

1,  000  1 

2,800 

96,  600 

63, 160 

11    Rf\C\ 

125 
2,500 

4,700 

18,  500 
58,900 

600 
600 

2,350 

19,  500 
331,  500 


61 

3 

204 

167 

37 

693 
4 
128 
150 
11 

5 
22 

3 

15 

183 

848 

140 

53 


1 
29 
54 

3 
33 

1,123 

23 

14 

8 

1 

440 

10 

3 

1 

7 

123 
48 
30 
10 
4 


324 


47 
111 


61 


527 


1 
4 
1 
2 

112 


2 

'2i5 
■■■7 


$1, 192,  645 


16,  026 
200 
43, 173 
49,  246 
11,  360 

89,  053 
1,000 
39,642 
67,  812 
4,200 

3,400 
8,249 
1,250 
1,600 
136,  304 

96,  423 

59,  4C8 

13,  250 

420 


100 
6,860 


$4,  667,  183 


32,120 
500 
53,  e.io 
86,  643 
16,  725 

42,  979 

1,500 

91,400 

75,  520 

4,950 

10,  300 

14,  350 

750 

350 

345,  649 

1,  535,  602 

70,  426 

14,400 

475 


12,  0S8 

1,604 

9,310    1 

197,  867 

8,883 

3,475    ' 

2,  661    1 

310 

94,  860 

3,470 

500 

400 

5,  025 

58,721 

20,767 

10,716  : 

900 

2,860 

8,  800  ] 

13,  510  1 

28,  0.-.5 

250 

200 


14,180 
53,100 


74 

74. 103 

66,  995 

1,675 

61,  800 

1,  219,  116 

10,  766 

1,300 

3,826 

250 

371,  080 

8,300 

1,000 

500 

6,000 

38,  661 

47,  269 

12,  500 

400 

1,  950 

2,810 

69,  050 

60,  823 

600 

500 

1,  1.50 
15, 150  , 
211,646 


$7,  518,  302 


68,  (iJO 

1,500 

166,291 

192,  312 

48, 150 

194,  870 
3,000 
170,  310 
191,  500 
13,  300 

15,  950 

34,  500 

2,600 

3,  260 

691,  415 

,  762,  623 

172,  200 

36,  800 

1,900 


560 
102,  436 
106,  260 

7,  4.50 
71,  360 

1,  920,  335 
34,088 
7,700 

8,  450 
1,160 

560,  363 
19, 170 
3,000 
1,800 
17,  000 

138,  600 

114,  838 

29,  850 

2,000 

5,500 

19,  500 

97,  000 

125,  800 

1,400 

1,000 

4,200 
47,  380 
299,  605 


a  Building. 
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STATISTICS  OF  MANUFACTURES. 
Table  IV.— MAlSrHPACTTIRES  IN  EACH  STATE  AND  TEEEITOEY:  1880. 

A— MISSOURI,    BY  TOTALS   OF   COUNTIES. 


Connties. 


The  State. 


Adair. 


Andrew.. 
Atchison. 
Audrain  . 
Barry 


Barton . 
Bate«  .. 
Benton. 


Bollinger 
Boone 


Buchanan. 
Butler  .... 
Caldwell.. 
Callaway  . 
Camden. .. 


Cape  Girardeau. 

CarioU 

Carter 

Cass 

Cedar 


Chariton.. 
Christian. 

Clark 

Clay 

Clinton  . . . 


Cole 

Cooper. .. 
Crawford  . 

Dade 

Dallas  .... 


Daviess. . 
Do  Kalb  . 

Dent 

Douglas.. 
Dunklin  . 


Franklin... 
Gasconade . 

Gentry 

Greene  

Grundy  i . . . 

Harrison . . . 

Henry 

Hickory  . . . 

Holt 

Howard 


Howell . . . 

Iron  

tTaclvSOn.. 
Jasper ... 
Jefierson. 


Johnson  

Knox 

Laclede 

La  Fayette  . 
Lawrence . . . 


Lewis 

Lincoln 

Liuu    

Livingston. 
McDonald 


Macon  . . . 
Madison  - 
Maries  . . . 
Marion... 
Mercer. .. 


Miller 

Mississippi  .  - 

Moniteau 

Monroe 

Montgomery . 


Morgan 

New  Madrid  . 

Newton 

Nodaway 

Oregon 


Osage 

Ozark 

Pemiscot. 

Perry 

Pettis 


No.  of 
estab- 
lish- 
ments. 


152 


18 


33 
33 

72 

283 
14 
49 
64 


108 
43 
3 
36 
20 

61 
16 
11 
49 

72 

72 
76 
19 
22 


28 
22 
29 
15 

103 
69 
91 
80 
47 

61 
82 
22 
38 
44 


292 

118 

68 

76 
61 
18 
62 
46 

83 
35 
128 
89 
13 

90 

34 

8 

167 

63 

14 
30 
35 
73 
65 

32 
18 
65 
92 

7 


Capital. 


$72,  507,  844 


77,  086 
137,  755 

63,  050 
100,  600 

39,  510 

30,  950 
90,  940 
49,  975 
83,  845 
237,  281 

1,  812,  450 

44, 100 

95,  975 

120,  500 

18,  350 

518,  412 
123,  480 

23,  000 
154,  210 

28,  200 

111,400 
18,  050 
23,  900 

129, 125 
98,  626 

43.5,  147 

283,  865 

419,  200 

34,  600 

16,  300 

114,  832 
27,  700 

133,  622 
46,  000 
33,  600 

490,  675 
164,  475 

91,  060 
311,  270 

90,  425 

90,  365 
190,  680 

17,  375 
109,  415 

96,  950 

19,  575 

1,  668,  650 

2,  401,  805 
460,  430 

1,  444,  500 

225,  360 
87,  995 

63,  950 
251,  860 

130,  410 

131,  500 
70,  350 

121,  560 
214,  925 
30,  200 

144, 140 

64,  600 

14,  200 
940,  625 

76, 170 

23,300 
49,  690 
78,  075 
141, 176 
146,  740 

81,  640 

39,  870 

108,  765 

197, 185 

15,  400 

47,  300 
6,800 

10,  275 
197,  220 
169,  275 


AVEKAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


54,  200 


131 
158 
56 


52 
148 

40 
116 
238 

2,687 

'106 

102 

119 

14 

416 
103 

40 
120 

44 

121 

23 

16 

142 

164 

1,034 
276 
698 
29 
12 

154 
49 
47 
48 
46 

227 

118 

135 

243 

96 


Females 

above 15 

years. 


104 
219 
28 
110 
100 

24 

76 

2,337 

429 

557 

148 
61 
53 

207 
77 

190 

73 

180 

263 

28 

247 

82 

12 

820 

109 

19 

100 

87 

177 

135 

52 

62 

193 

207 

14 

67 
9 

26 
133 
200 


Children 

and 
youths, 


4,321 


238 
19 
41 

5 
7 
6 


17 


Total 

amount  paid 

in  wages 

during  the 

year. 


170 
1 


2 

4 

218 

15 

15 

1 
3 
1 
10 
1 


24 


$24,  309,  716 


31,  974 

25,  360 
11, 145 

26,  070 
2,936 

14,  395 
38,  587 
7,230 
23,  471 
59,  831 

1,  111,  692 
24, 159 
22,  783 

27,  900 
1,420 

113,  356 

26,  353 

8,500 

35,  755 

6,642 

24,  803 

3,205 

3,855 

32,  513 

45,  489 

223,  935 

75,  382 

56,  660 

4,921 

2,625 

37, 140 
9,371 
9,995 
8,738 
5,658 

63,  471 
18,  372 

27,  885 
102,  984 
24,  742 

24,  492 

92,  030 

3,941 

24,  316 

25,  980 

3,948 

22,  290 

1,  482,  614 

161, 162 

209,  390 

46, 186 
11,  678 
13,116 
61, 110 
18,  843 

37,  825 
14,  410 
35,  391 
85, 185 
3,613 

70,  004 
15,255 

1,835 
287,  414 

26,  039 

4,897 
16,  024 
18,  613 
37,  730 
26,  860 

9,946 

10,  676 

59,  633 

59,  669 

1,895 

15, 184 
1,000 
3,631 

41,  040 

71,  047 


Value  of 
materials. 


$110, 798,  392 


157,  000 
312,  397 

88,  434 
216,  645 

57,  427 

89,  038 
269,  814 
112, 136 
129,  646 
563,  418 

6,  433,  896 
146,  040 
172, 124 
219,  013 
24, 893 

866, 161 
210,  483 

31,  250 
353,  326 

32,  010 

130,  965 

33,  215 
22,  875 

282,^71 
157,  767 

1,  260, 138 

410,  980 

835,  957 

70,  804 

77,  558 

265,  686 

48,  683 
39,  396 

49,  249 
36,  361 

672, 719 
215,  918 
181,  435 
346,  718 


175,  728 

112, 157 

296,  601 

46,  313 

192,  311 

165,  730 

39,  998 

135,  930 

4, 166,  643 

756, 162 

443,  036 

554,  570 

79,  608 

81,  573 

339,  800 

88,  680 

253,  006 

97,  809 

237,  330 

420, 152 

41,  769 

220,  244 

92,  332 

9,925 

1,  905,  650 

103,  595 

43, 163 

108,  800 

46,  738 

193,  468 

231,  320 

118,  364 

51,  925 

218,  795 

308,  651 

16,  550 

67,  285 

16,301 

21,  250 

411,  906 

295, 187 

Value  of 
productsv 


$165, 386, 205 


257,  lOO 
401,  m 
121, 275 
282, 1S5 
69, 59J 

126,  424 
373,  901 
146,  248 
182,315 
721, 112 

8,  794, 473 
208, 024 
242, 100 
313, 684 
29,  475 

1, 163, 174 

285,  923 

63, 600 

464,  958 

47, 56? 

210, 713 

46, 644 

39,  m 

378, 915 

287, 878 

1,721,384 
624,  788 
580, 712 
91,311 
90, 624 

403, 653 
78, 797 
67, 140 
81,  304 
50, 992 

846,  999 
286, 090' 
275, 021 
671, 555 
252, 472 

182, 233 
484, 192; 
63, 811 
250, 493. 
234, 431 

54, 1» 

201,644 

6, 983,  503 

1, 081, 371 

782, 078 

684, 944 
137,137 
111,  207 
496, 195 
1A3M 

360, 125 
142, 287 
380,  204 
637, 8691 
65, 409 

373, 392 
135, 305 
14, 870 
2,697,403 
174, 880 

56,864 
168,  540 

91,236 
299, 685 
313, 363 

146, 961 
89, 362 
351,042 
463,  9Sa 
23,  071 

112,235 
21, 038 
31,725 

521,  82S 

448, 591 
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Table  IV.— MAlSnjFACTUEES  IN  EACH  STATE  AND  TEEEITOET:  1880. 


A — MISSOURI,  BY  TOTALS  OP  COUNTIES — Continiied. 


Counties. 


No.  of 
estab- 
lish- 
menta. 


Phelps 

Pilto 

Platte 

Polk 

Pulaski 

Putnam 

Ealls...   

Eandolph 

Eay 

Eeynolda 

Eipley  

Saint  Charles 

Saint  Clair 

Saint  Francois  . .  - 
Salute  Genevieve 

Saint  Louis 

Saint  Louis  (city) 

Saline 

Schuyler 

Scotland 

Scott 

Shannon  

Shelby 

Stoddard 

Stoue 

Sullivan 

Taney  

Texas 

Yemon 

"Warren 

"Washington 

"Wayne 

"Webster 

"Worth 

"Wright 


32 
137 
40 
33 
17 

32 
28 
67 
60 


9 

88 
20 
42 
46 

47 
,  024 

47 
36 

34 

6 

69 

25 

9 

40 
10 
16 
35 
52 

41 
38 

25 


Capital. 


$703,  975 

451,  SOO 

153,  050 

47,  385 

33,  800 

63, 110 
36,  650 
131,  700 
144,  965 
52,  750 

8,100 
615,  .5r)5 

30,  800 
350,  390 
151,  380 

112,175 

50,  8:i2,  885 

)74,:-lll5 

100,350 

74,  775 

122,  n.-.o 

8,  :;r,() 

64, 4r.5 

69,  5(10 

20,  1110 

139,  050 
13,  000 

31,  800 
76.  650 
84,  475 

205,  .590 

124,  525 

50,  600 

44,  220 

8,850 


AVEKAGE  NUMBEH  OP 
-HAHDB  EMPLOYED. 


Males   I  Females 

above  16  above  15 

years.       years. 


I 


81 
421 
144 

87 
88 

108 
46 
164 
116 

70 

16 

565 
26 
114 
122 

101 

33,  980 

161 

119 

92 

120 

15 

111 

116 

20 

102 
18 


178 
69 
58 
12 


Children 

and 
youths. 


4 

62 

108 
1 

6 

2 

4 
6 

33 

158 

2 

5 

1 

4,701 

3,084 

8 

6 
4 

5 

Total 

amount  paid 

in  wages 

during  the 

year. 


$27, 136 
164,  685 
35, 130 

12,  555 
6,529 

26,  056 
9,298 

36,  751 
25,949 

13,  875 

2,965 

183,  492 

4,  959 

36,  472 
43,  546 

32,  458 
17,  743,  532 

37,  145 

27,  908 
27,  505 

25,  823 

2,169 

27,  514 

21,  276 

2,775 

20, 141 
],  4.53 
7,868 

32,  862 

17,  626 

18,  363 
49,  299 
18,  500 

8,075 
1,521 


"V"alue  of 
materials. 


$247,  883 
761,  999 
319,211 
162, 127 
81,  206 

71,  537 
73,  955 
295,  345 
108,  563 
80, 713 

14,940 

1,  352,  819 

40,  700 

216,-607 

483,  083 

452,  907 

75,  379,  867 

281,  772 

94, 175 

139,  516 

162,  290 

16,884 

111,  319 

134,  036 

53,  575 

173,  775 
28,  465 
60,845 
213, 158 
185,  130 

132,  937 

315,  871 

100,  759 

56,  250 

16,  255 


"V"aln6  of 
products. 


$322,  893 

1,  138, 179  ' 

398,  893 

201,  557 

104,  276 

144,  399 
108,  020 
425,  159 
250,  680 
123,  725 

20,  003 

1,  685,  653 

57,  395 

303,  459 

608,  380 

567.  722 
114,  333,  375 
398,  411 
168,  638 
216,  486 

248,  476 
24, 161 

185,  307 
189,  927 
65,  435  ■ 

242,  041 
33,  668 
82,  513 

290,  200  ' 

249,  524 

182,  423 

460,  747 

140,  033 

85,  304 

20,  816  ■ 


B— MISSOURI,    BY   SPECIFIED   INDUSTRIES. 


MECHAKICAL  AND   MANUFACTUBING  INDUSTRLES. 

All  industries 

Agricultural  implements 

Artificial  feathers  and  flowers 

Artificial  limbs  (see  also  Surgical  appliances) 

Awnings  anil  tents    - 

Babbitt  metal  and  solder 

Bagging,  flax,  hemp,  and  jute 

Bags,  other  than  paper 

Bags,  paper  .-  -  - 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) 

Baskets,  rattan  and  willow  ware 

Belting  and  hose,  leather 

Billiard  tables  and  materials 

Blacksmithing  (see  also  "Wheelwrighting) 

Bluing 

Bone-,  ivory-,  and  lamp-black 

Bookbinding  and  hlank-book  making 

Boot  and  shoe  uppers -.- : 

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  cigar - 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  castings   

Bread  and  other  bakery  products -  - ■  - 

Brick  and  tile  (see  also  Drain  and  sewer  pipe ;  Terra-cotta  ware) . 
Bridges 

Brooms  and  brushes 

Carpentering 

Carpets,  rag    

Carriage  and  wagon  materials 

Carriages  and  sleds,  children's 

Carriages  and  wagons  (see  also  "Wheelwrighting) 

Cars,  railroad,  street,  and  repaii-s 

Cement  

Charcoal 

Cheese  and  butter  (factory) 

Clothing,  men's  

Clothing,  women's  

Coffee  and  .spices,  roasted  and  ground - 

CoflSns,  burial  cases,  and  undertakers'  goods 

Confectionery 


8,592 

$72,  607,  844 

74 
3 

■i 

3 
3 
5 

12 
7 

1 
2 
1,249 
3 
1 

15 

3 

560 

6 

6 

16 

14 

227 

2:jo 

2 

48 

449 

4 

5 

1 

119 

8 

1 

11 

30 

170 
15 
7 

19 
46 

645,  772 

36,  000 

2,000 

129,  400 

10,  000 

370,  000 

575,  000 

88,  7r.o 

170,900 
9,  015 

100,  000 
48,  000 

827,  105 

7,700 

60,  000 

145,  .500 

12,  000 

1,063,615 

57,  550 

3!,  500 

60,  100 

186,  100 

8C4,  520 

989.  415 

1,440 

113,  200 
569,  050 

400 
138,  000 

250 

1,  054,  0,'n 

424,  200 

1,1011 

2,  8110 

123,  '.>90 

1,450,2.54 

172,111 

4K,  600 

319,  '260 

713 
9 
3 

50 
5 


7 
1,436 


159 

13 

1,474 

51 


128 

149 

773 

2,271 

11 

199 

2,166 

4 

217 


5,474 


161 
110 
30 

28 


58 
227 

44 


1,308  ,       1,  0'<1 
7,'.  514 


31 
2:;4 


190 


206 
11 
19 


8  I 
458 


112 

10 


$24,  309,  716 


276,  530 
25,  4o0 

2,000 
57,  200 

3,  000 

150,216 
82,  000 

30,  450 
66,914 

6,140 

31,  000 
2,840 

510,  890 
2,950 
12,tl00 

87,  800 
7,  052 
078,  324 
34, 100 
23,  300 

58, 426 

70,  087 

405,  004 

705,  975 

4,520 

102,159 

1,172,409 

1,150 

97,  768 


699,  892 

411,591 

4"0 

14,  ii:;o 

8,464 

8S2,  728 

141,174 

44,  UtIO 

14,793 

174,  ,574 


$110,  798,  392 


599,  015 
06,  000 

2,000 
259,  885 

3,000 

545,  900 

1,  466,  000 

177,  800 

288,  400 

3,960 

91,  000 
25,  SOO 
727,  585 
9,400 
2.5,  000 

114,100 
17, 4C0 

1,  586,  222 

47,  700 
45,  SOO 

141,  730 

395,  275 

2,159,908 

388,  364 

2,940 

178,515 

2,677,721 

1,200 

i:i9,  090 

250 

1,183,478 

1,405,460 

200 

3,997 

65,  950 

2,  104,  997 
316,143 
416,500 
127,140 
835,  640 


$165,  386,  205  • 


1,141,822 

147,  250  ' 

6,  000 

403,  740 


867,  395  ■ 

1,  730,  000 

238,100 

468,  500 ■ 

18,  020 

210,  000 

51,500 

2, 122,  068 

18,100 

.50,  000 

282,  087 

29,  200 

2  938,  857 

105,600 
91,  200 

251,400' 

570,  450 

3,2511.192 

1,  602,  522 

12,  500 

350,  165 

.5,  (127,  Oil 

7,100'. 

280,  600 

810' 

2,  483,  738 
1,931,609' 

1,100- 
28,  638 
96, 128 


58(1, 


1, 

153 


477 
899 
000 
186  017 
247,  235 
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STATISTICS  OF  MANUFACTURES. 

Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEEEITOEY:  1880. 
B— MISSOURI,  BY  SPECIFIED  INDUSTRIES— Continued. 


Mechanical  and  manufacturing  industries. 


'Cooperage 

Coppersniitliing  (see  also  Tin-ware,  copperware,  and  sheet-iron  ware)  . 

Cordage  and  twine 

'Cordials  and  sirups 

'Corlt  cutting  


Corsets 

Cotton  goods  (see  also  Hosiery  and  knit  goods) 

^Cutlery  and  edge  tools  (see  also  Hardware ;  Tools) . 

Dentistry,  mecnanical 

Dentists  materials 


Drain  and  sewer  pipe  (see  also  Brick  and  tile ;  Terra-cotta  ware) 

Drags  and  chemicals  (see  also  Baliing  and  yeast  powders;   Patent 
medicines  and  compounds). 

Dyeing  and  cleaning 

Dyeing  and  Unishing  textiles 

-Electroplating 


-Engraving  and  die-sinking 

Engraving,  steel  

Engraving,  wood 

Esplctsivcs  and  fireworks  - 
Eortilizers   


Eilcs  (see  also  Saws) 

Elavormg  extracts  

■Flouring-  and  grist-mUl  products 

Eood  prepaiations  (see  page  39) 

Poundery  and  machine-abop  products  (see  also  Iron  work,  architectural 
and  ornamental;  Steam  Uttings  and  heating  apparatus). 

Fruits  and  vegetables,  canned  and  preserved 

Eurniture  (see  also  Mattresses  and  spring  beds;  Upholstering) 

Eurniture,  chairs 

Eurs,  dressed 

Glass 


Glass,  cut,  stained,  and  ornamented 

Gloves  and  mittens  (see  also  Hosiery  and  knit  goods;  TS^oolen  goods). 

"Glue 

'Gold  and  silver,  reduced  and  refined  (not  from  the  ore) 

Grease  and  tallow 


Hairwork 

Hammocks 

Handles,  wooden 

Hand-stamps 

Hardware  (see  also  Cutlery  and  edge  tools;  Tools) 

Hats  and  caps,  not  including  wool  hats 

Hosiery  and  knit  goods  (see  also  Cotton  goods  ;  Gloves  and  mittens; 
Woolen  goods). 

Ice,  artiti  cial 

Ink 

Instruments,  professional  and  scientific 


Iron  and  steel 

Iron  bolts,  nuts,  washers,  and  rivets 

Iron  forgings 

Iron  railing,  wrought 

Iron  work,  architectural  and  ornamental  (see  also  Eouudery  and  ma- 
chine-shop products). 

Jewelry  

Jewelry  and  instrument  cases 

Kaolin  and  ground  earths 

Labels  and  tags 

Lamps  aud  reliectors « 


Lard,  refined 

Lead,  bar,  pipe,  sheet,  and  shot. 

Leather,  curried 

Leather,  dressed  skins 

Leather,  tanned 


Lightning  rods 

Lime 

Liquors,  distilled 

Liquors,  malt 

Liquors,  vinous  (see  also  Liquors,  distilled) 

Ijithographing  (see  also  Printing  and  publishiug) 

Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  Wood,  turned  and 

carved). 
Lumber,  sawed 


No.  of 

estah- 

Ush- 

ments. 


Malt 

.Maul '-Is,  slate,  marble,  and  marbleizcd 

.^lai'ble  and  stone  work 

Masonry,  brick  aud  stone 

Mattt  esses  and  sjiring  beds  (see  also  Furniture)  . .. 

M'neriil  and  soda  waters 

Models  and  patterns 

Musicnl  instiuments  and  materials  (not  specified)  . 

.Musical  instruments,  organs  and  materials 

Musical  instruments,  pianos  and  materials 

154 


182 

4 

15 

2 

1 


21 


1 

672 

4 

97 


4 
157 
12 


881 

1 

2 

115 

79 

11 

27 

4 

10 


Capital. 


$609, 260 
4,500 

14,  075 
3,200 

18,  000 

720 

890,  500 

5,000 

9,660 

200 

50,  300 
722,  450 

16,  450 

16,  000 

17,  900 

9,975 

72, 100 

12,  200 

900 

108,  000 

38,  900 

2,  000 

7.  883,  075 

17,  100 
4,  027, 163 


44,000 

1,  178,  G82 

332,  003 

35,  000 
1,  430,  000 

11,  000 
14,  200 

36,  850 
350,  000 

44,  250 

17,  700 

1,000 

3,800 

2,000 

210,  300 

60,900 
29,  400 

60,000 

9,600 

54,660 

9,  152,  472 

235,  000 

85,  000 

23,  400 

34,  800 


52,  000 
900 
100 

10,300 
291,  600 

53,  COO 
205,  000 

72,  500 

1,000 

137,  850 

64,000 

172,  050 

230, 100 

4,9J2,  700 

459,  950 

71,  500 

21,  425 

327,  400 

409,  350 

2,  807,  970 

30,  000 
13,  600 
376,  800 
95,  440 
24,950 

152,  000 
13,  700 
01,  500 
10,  COO 
21,  350 


AVERAGE  NUMBEE  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


1,227 
11 
42 


2 
123 
21 

7 


236 

17 
14 
30 

16 

47 
22 


35 

2 

,375 

13 
,902 


1,387 

324 

7 

709 

16 
30 
27 
125 
22 


14 

2 

113 


22 


123 

123 

34 

54 


4 

12 

139 

48 

26 

66 

1 

107 

16 
135 
54 
1,394 
49 

94 

28 

135 

546 

3,408 

8 

11 

607 

473 

59 

128 

11 

12 

9 

19 


Females 

above 15 

years, 


6 

3 

207 


83 
114 


Children 

and 
youths. 


182 

"'"i 


1 

76 

118 


150 
14 


7 
5 

108 


Total 

amount  paid 

in  wages 

during  the 

year. 


$510,  654 

6,800 

18,  423 

1,652 

5,  200 

1,450 
99,  080 
10, 196 

5,034 


3,350 
130,  475 

6,950 

7,500 

13,  225 

7,585 

25,  050 

11,  350 

200 

36,  720 

17, 142 
1,500 

,  200, 493 
4,800 

,  093,  224 


1.5,  614 

642,  476 

146,  247 

5,800 

381,  098 

9,450 

18,  030 
14, 120 
67,  747 
10, 150 

7,625 
600 

3,850 

850 

51,  971 

44,365 

19,  300 

4,800 

3,568 

12,  .700 

734,  575 
60,  498 
40,  000 

20,  760 
21,850 


37,  GOO 


1,400 

7,868 

74,  139 

30,  000 
13,  000 
22,  804 
140 
43,  817 

7,  250 

52, 100 

35,  338 

699,  616 

23, 135 

51,205 

12,  924 

83,  351 

215,  963 

669,  644 

4,800 

6,550 

330,011 

243,  484 

32,  659 

67,  076 
7,600 
(5,  050 
6,000 

10, 398 


Value  of 
materials. 


$1,017,617 
14,  000 
42,250 
25,  800 

10,  000 

2,410 

377, 131 

8,860 

8,490 

300 

16, 120 
680,  545 

2,650 
5,500 
9,920 

11,  250 
62,  500 

1,370 

2,000 

210,  000 

7,870 

3,000 

28,  202,  782 

11,  375 

3, 147, 187 


79,  902 
1,  219, 165 

179, 167 

29,  530 

351,  871 

7,100 

19,  350 
43,  575 

4,  038,  925 
72,  220 

20,  250 
700 

3,020 

1,000 

103, 156 

80,  740 
41,  575 

7,000 
7,290 
35,  725 

3,  249,  558 

301,  937 

110,  000 

25,  360 

34,  860 


98,  000 

1,500 

200 

10,  910 

376,  640 

24,  000 

400,  000 

276,  034 

1,000 

321,  805 

14,  491 
80,  575 
364,  973 

2,  862,  236 

94,  230 

83,  344 

12,  590 

107,  825 

774,  442 

3,  215,  292 

90,  000 

17,  550 

354,  958 

204,  221 

94,  036 

102,  390 
1,920 
9,425 
6,  200 
8,060 
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Table  IV.— MAKUFACTUEES  IN  EACH  STATE  AND  TEREITOEY:  1880. 
B — MISSOURI,  BY  SPECIFIED  INDUSTRIES — Continued. 


Mechanical  and  manufacturing  industries. 


Oil,  castor 

Oil,  cottonseed  and  calte 

'Oil,  lard 

lOil,  lubricating  , 

•Oil,  noat's-foot 

IPaintiug  and  paperhanging 

3?aint8  (see  also  Varnish) 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) 

J'aving  materials 

•Perfumery  and  cosmetics 

Photographic  apparatus 

Photojiraphing 

Pickles,  preserves,  and  sauces 

Pipes,  toDacco 

Plated  and  britannia  ware 

Plumbing  and  gasfitting 

Printing  and  publishing  (see  also  Lithographing) 

Pumps,  not  including  steam  pumps 

Refrigerators 

EegaUa  and  society  banners  and  emblems 

'  Eoofing  and  roofing  materials 

Saddlery  and  harness 

Safes,  doors,  and  vaults,  fire-proof 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  "Wood,  turned  and 

carved). 
Saws 

Shingles,  split 

Shipbuilding  

Shirts 

Show-cases 

Silk  and  silk  goods 

Silversmithing 

,Slaughtermg  and  moat-packing,  not  including  retail  butchering  estab- 
lishments. 

Soap  iind  candles 

Sporting  goods 

Stamped  ware  (see  also  Tinware,  copperware,  and  sheet-iron  ware)  . . . 

Stationery  goods 

.Steam  fittings  and  heating  apparatus  (see  also  Foundery  and  machine- 
shop  products). 

Stencils  and  brands 

Stereotyping  and  electrotyping  (see  also  Type  founding) 

Stone-  and  earthen- ware 

Sugar  and  molasses,  refined 

iSurgical  appliances  (see  also  Artificial  limbs) 

Tar  and  turpentine,  not  including  farm  products 

Telegraph  and  telephone  apparatus 

Teria-cotta  ware  (see  also  Brick  and  tile;  Drain  and  sewer  pipe) 

Tinware,  copperware,  and  sheet-iron  ware  (see  also  Coppersmithing; 

Stamped  ware). 
'.Tobacco,  chewing,  amofctng,  and  snuff  (see  also  Tobacco,  cigars  and 

cigarettes). 
'fTobacco,  cigars  and  .cigarettes  (see  also  Tobacco,  chewiug,  smoking, 

and  snuff). 

'  Tools  (see  also  iCutl«ry  ajad  edge  tools ;  Hardware)  

■  Toys  and  games 


No.  of 

estab- 

liah- 

ments. 


Trunks  and  valises 

Type  founding  ,(see  also  Stereotyping  and  electrotyping) . 

"Umbrellas  and  canes 

iUpholsteriog  (see  also  Furniture)  

"Upholstering  materials 


Varnish  (see  also  Paints) 

'Vinegar  

"Washing-machines  and  clothes- wringers . 

\Vatch  and  clock  repairing 

"Watch  cases  


"Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and  wagons) 

"Whips 

"Window  blinds  and  shades 

"Wire 


"Wirework  . 


'"Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors,  and 

bUnds). 
"Wooden  ware - 

Woolen  goods  (see  also  Hosiery  and  knit  goods;  Gloves  and  mittens)-. 


3 

1 
2 

156 
16 

27 


1 

40 
3 
1 
1 

63 

131 

11 

4 

2 

7 

355 

2 

15 


1 
2 
1 
2 
2 

297 
43 
284 

2 

2 

17 
2 
4 

23 
1 

3 

20 
2 

37 
1 

331 
6 

1 


Capital. 


$185,  000 

80,  000 

96,  000 

2,000 

400,  300 

392,180 
1,  808,  350 

1,  402,  700 
155,  000 

2,000 

15,  000 

100,  750 

48,  200 

2,000 

40,  000 

126,  475 

2,  949,  660 
530,  600 

43,  700 
2,100 


66,200 

1,  898,  723 

5,800 

600,  795 

245,  000 

600 

247,  900 

130,  700 

29,  100 

4,000 


22,  350 
2,  327,  500 

766,  927 

3,000 

800,  000 


150,  000 
60,  000 

4,750 
10,  000 
82,  000 

840,  000 

10,  250 
85,  000 

25,  000 
150,  000 

656,  860 

1,  440,  200 

443,  562 

20, 150 
800 

123,  600 

100,  000 

1,400 

210,  925 

14, 100 

26,  500 
307,  150 

300 

51,  445 

4,000 

213,  760 

11,  660 
1,500 

378,  600 
153,  700 


187,  100 
726, 150 


AVEKAOE  KUMBEE  OF 
HANDS  EMPLOYED. 


Males 
above 16 
years. 


•56 
65 
25 
3 
11 

975 

568 

207 

21 

2 

6 

78 
58 
12 
25 

251 

2,380 

112 

106 

1 

84 

1,954 

12 

677 

80 

2 

293 

66 


16 
1,743 


Females 

above 15 

years. 


4-03 


45 
65 

11 

15 
169 

250 
4 
3 

14 

77 


772 
1,008 


11 

1 

178 
105 

3 
65 

3 

10 
145 
2 
34 
15 

435 
43 
3 
494 
134 


211 
412 


250 


357 
4 
2 


Children 

and 
youths. 


18 

231 

15 


7 

161 

2 

15 


103 
3 


62 
515 
136 


40 

13 

5 

6 

21 

17 

1 

1 

4 

2 

51 

4 

38 

53 

Total 

amourt  paid 

in  wages 

during  the 

year. 


$25,  404 
18,  750 
13,  050 
1,000 
3,946 

443,  944 

270,  533 

139,  996 

4,780 

1,252 

2,000 

65,  538 
41,  999 

4,000 
15,  000 

130,  .599 
.,  538,  564 

66,  680 

64,  950 
900 

62,  750 

793,  536 

6,060 

279,  911 

56,  000 

144 

196,  005 

110,  136 

37,  236 

750 

7,300 
657,  918 

104,  061 

1,404 

170,  000 

30,  000 
25.  750 

5,926 
6,616 

65,  350 


112,  270 

3,939 

1,  500 

0,000 

33,  000 


338,  597 

493,  559 

424,  363 

8,500 
60 

87,  206 

75,  000 

1,020 

24,  230 

900 

8,  903 

86,  420 

460 

16,  867 

12,  000 

153,  437 

11, 139 

1,400 

239,  480 
60,  890 


85,  300 
109,  877 


Value  of 
materials. 


$158,  000 

80,  000 

505,  750 

7,000 

92,  666 

610,  694 

2, 186,  480 

602,  735 

12,  600 

600 

6,000 

62, 100 

134,  200 

2,000 

7,000 

227,  958 

1,  615,  048 
703,  670 
203,  300 

6,100 

87,  460 

2,  345,  485 

6,000 
696,671 

130,  000 


200 

313,  392 

146,  700 

19,750 

630 

24,  450 
12,  352,  907 

1,  336,  376 

7,000 

560,  000 

40,  000 
45,  600 

5,565 

4,890 

40,  490 

4,173,100 

2,780 

2,  600 

14,  400 

89,  400 

864,643 

4,  243,  614 

612,  393 

8,400 
400 

225,  575 
48,  000 

1, 150 
67,  500 

5,400 

35,  000 

344,  500 

450 

19,  850 
200,  000 

233,  729 

19,  960 

6,500 

651,  000 

112,  620 


237, 100 
681,711 


Value  of 
products. 


$312,  000 

140,000 

539,  000 

9,000 

102,  300 

1,  404, 122 

2,  825,  860 
1, 197,  090 

30,  800 
2,600 

15,  000 

219,  694 

311,200 

12,  000 

35,  000 

516,  683 

4,  452,  962 

982,  550 

344,  600 

7,000 

189,  550 

3,  976, 175 

19,  000 
1,232,670 

281,  000 


900 

565, 187 

332,  852 

109,  450 

2,500 

43,  050 
14,  628,  630 

1,  704,  941 

15,  000 

850,  000 

100,  000 
100,  780 

21,  425 

18,  060 

159,  618 

4,  475,  740 

17, 100 

5,000 

36,  000 

187,  785 

1,  687,  320 

6,  286,  338 

1,524,381 

31,  500 
1,350 


151,  899 

4,370 

1«2, 427 

10,  000 

54,600 

675,  400 

1,  900 

08,  361 
300,  000. 

620,  287 

39,  414 

10,  000 

973, 000 

371,600 

84,707 

336,  600 
9.30,961 


155 
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Table  1Y.— MANUFACTUEES  m  EACH  STATE  AND  TEEEITOEY:  1880. 

A— MONTANA  TEEEITOEY,  by  totals  of  counties. 


l^-Q.of 

estab- 

Ush- 

ments. 

Capital. 

A'i'EKAGE  MUMEEK  OP 
HAKDS  EMPLOYED. 

Total 

amount  paid 

in  wages 

during  the 

year. 

Value  of 
materials. 

Talne  of 
products. 

Counties. 

Males 
above  16 
years. 

Females 
above 15 
years. 

Children 

and 
youths. 

The  Territory                                                                            « 

196 

$899,  390 

574 

3 

1 

$318,  759 

$1,006,442 

$1,835,857 

11 
9 
3 

15,  400 
18,  700 
3,500 

9 

41 

6 

4,801 

27,233 

2,160 

11,  296 

24,186 

2,600 

25, 604 
61,902 
7,289 

Deer  Lodge , 

Gallatin 

49 

22 

7 

28 

34 

9 

24 

254,  025 

129,  900 
53,  000 

236,  600 
78,  675 
18,  540 

86,  050 

158 

68 
31 
135 
71 
23 

32 

1 

97,  431 

28,454 
13,  629 
86,  031 
39,580 
6,645 

12,  895 

235,  816 

195,  ,320 
152,  770 
134, 158 
160,  655 
24,  475 

75, 156 

489,731 

296,530 
247,785 
289,585 
259, 478 
42,960 

115,025 

1 

1 

1 

a,  Ketumed  as  havint^  no  manufactures. 

B— MONTANA  TEEEITOEY,  by  specified  industries. 


MECHANICAL  AND   MANUFACTURING  INDUSTRIES. 

AU  industries 

Blacksmithing  (see  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

Brick  and  tile  

Carpentering 

Carriages  and  wagons  (see  also  Wheelwrighting) 

Cheese  and  buttei-  (factory) 

Clothing,  men's 

(Confectionery 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture  

Furs,  dressed 

Hairwork 

Jewelry .^. . 

Liquors,  malt 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed 

Mineral  and  soda  waters 

Painting  and  paperhanging 

Printing  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) 

Tinware,  copperware,  and  sheet-iron  ware 

Watch  and  clock  repairing _ 

Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and  wagons) 


$899,  390 


43,  015 
12,  925 
1,400 
17,  600 
15,  800 

20,  000 

10,  260 

2,300 

1,200 

159,  500 

87,  000 

23, 150 

1,500 

1,500 

1,200 

170,  500 

43,  000 
208,  200 

5,500 
300 

2,000 

44,  300 
3,200 

14,  500 
6,250 

3,400 


32 

33 

142 


$318,  759 


47,  402 
17,  336 
1,000 
21,  400 
19,  340 

16,  000 

470 

4,500 

650 

25,  765 

16,  303 

9,760 

800 

76 

4,800 

10,  825 

24,  999 

47,  945 

3,400 

600 

1,800 
21,  546 

1,660 
14,  503 

4,500 

2,500 


$1,  006,  442 


66,  950 
19, 141 
8,000 
11,400 
27,  050 

13,  000 

4,700 

6,000 

1,700 

367,  365 

38,  900 
8,600 
2,600 
1,200 

16,  000 

40,  928 

26,  900 

278,  098 

5,100 

2,000 

1,500 
25,  410 

3,000 
44,  500 

4,200 

2,300 


,835,867 


145, 500 
54, 048 
12,  OOO 
43, 150 
61,  800 

42, 000< 
7,900 

13,000 

3,600' 

475, 467 

65, 650 
28, 000 
6, 000' 
2,600 
26, 000 

72, 442 
69, 515 
527, 695 
16, 500 
4,000' 

4,50» 
68, 850 

6,700 
69,  SOOi 
13, 750 

6,70l> 


A — NEBEASKA,  by  totals  of  counties. 


The  state. 


Adams 

Antelope  - , 
Blackbird 

Boone  

Buffalo  - .  - . 


Burt 

Batler 

Cass 

Cedar 

(Chase  (a)  . 

Cheyenne- 
Clay 

Colfax 

Cuming  — 
Custer  {a) 


Dakota 

Dawson  (o)  . 

Dixon 

Dodge 

Douglas 

Dundy  (a)  . . 


COUNTIES. 


1,  403  i       $4,  881,  160 


63,  500 
30,  100 
1,000 
20,  300 
60,  900 

45,  550 

60,  000 

110,  600 

4,400 


200 

55,  445 

80,126 

179,  800 


33,  100 


ni 

■j:i 


14 
49 

71 
49 
164 

7 


1 
113 

47 
106 


120 


$1,  742,  311 


33,  707 

8,516 

700 

4,220 

16,  340 

18,  590 

13,  015 

61,  .079 

1,320 


600 
27,  700 
19,  767 
27,  069 


8,  850 


85,  967 
65, 125 
2,  600 
41,  360 
124,  550 

73,  843 

60,  365 

240,  677 

3,130 


200 

78,  142 

101,  229 

66,  893 


69,  725 


$12,  627,  336 


170, 5641 
88, 865 
4,200 
55, 250 

108,  625 

127, 334 

102, 114 

393, 38S 

6,615 


■975 
137,  605 
221, 721 
124, 841 


85,  834 


10 
26 

187 


12,  800 

97,  050 

1,  978,  675 


13 

76 

1,565 


66 


102 


2,215 

29.  080 

767, 156 


4,975 

121,955 

2,  910,  529 


13, 700 

19.1,889 

4,  754, 672 


Fillmore . 

I'ranklin 

Frontier  (a). 
Fnmas 


30, 130 
33,  030 


13,  056 
5,287 


130,  772 
109,  464 


173,828 
134,813 


156 


25  31, 460  50 

a  Ketumed  as  having  no  manufactures. 


12,  934 


55, 405 


82,209 


STATISTICS  OF  MANUFACTURES. 

Table  IV.— MAlsTUFACTUEES  IN  EACH  STATE  AND  TEERITORY:  1880. 
A— NEBEASICA,  by  totals  of  counties— Continued. 
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Counties. 

No.  of 

e9t.ab- 

lish- 

ments. 

Capital. 

AVEKAGE  NUSCBER  OF 
HANDS  EHPLOTED. 

Totol 

amount  paid 

in  wa^es 

during  tilo 

year. 

Valoc  of 
materials. 

Males 

above  10 

years. 

Females 

above  15 

years. 

Children 

ami 
youths. 

products. 

31 

$89,  200 

61 

3 

$19,612 

$143,  048 

$205,  238 

Gosper  (a) 

Greeley 

2 
69 

7 

22 

3,123 

90,  050 

9,900 

27,  000 

2 
129 
18 

67 

800 

65,  851 

5,420 

13,  080 

5,700 

218,  im 

8,767 

78,  671 

Hall 

4' 

i 

2 

Hayes  (a) 

Hitcjicock 

5 

1 

14 

14 
14 

2,100 

6,000 

21,  750 

.55, 100 
40,  300 

2 
1 
36 

23 

42 

250 

250 

9,066 

7,219 
10,  105 

1,675 
2,350 
62,  953 

75,  902 
139,  314 

6,700 

3,200 

£5,067 

102,746 
170,  465 

Holt 



Howard 

4 

Kearney  (a) 

Keitli{a) 

I 

9 

107 
26 
31 
15 

20,  400 

253, 125 
74,  200 
78,  025 
61,  700 

18 

305 
60 
40 
20 

3 

2 

1 

6,344 

202,  040 

20,  217 

10,405 

5,781 

41,  688 

673,  716 
65,  114 

234,  078 
46,  352 

68,  453 

1,  112,  079 

120,  OSO 

285,  9d5 

04,  362 

17 
2 
1 

1 

Madison 

Menick 

2 

Nance  (a) 

43 
4 

74 
23 

63,  360 

34,  500 

169,  610 

32,  950 

94 

16 

188 

43 

24,  655 

5,679 

67,  603 

11,330 

133,  850 
70,  219 

424,  676 
48,  705 

204,  646 
93,500 

611,  319 
79,  987 

Nuckolls 

2 

7 

" 

Platte    

23 
19 

36,  350 
25,  350 

63 

48 

1 

1 

22,  653 
10,  050 

57,  243 
67,  042 

113,  760 
96,943 

Ked  ■Willow  (a) 

85 

26 
14 
32 
30 

2 

133,  025 

88,  200 

62,  425 

86,  575 

115,  600 

450 

a47 

91 

25 

60 

65 

6 

37,  231 

23,  270 

7,075 

10,  768 

18,  615 

250 

218, 128 

143,  191 
101,  941 
170,  300 
17.5,  014 
250 

Saline 

Saq)y 

6 

4 

207,  396 
124  261 

3 
1 

1 

221,  403 

1 

1  100 

Stanton 

1 
13 

350 
37, 100 

5 
17 

225 
6,899 

190 
137,  417 

500 

161,  078 

Valley  (a) 

30 

2 
24 

111,  275 

1,200 
88,  750 

69 

2 
56 

1 

18,  759 

650 

13,  895 

90,  740 

400 
93,  630 

147  100 

Wayne    .  ..  .            

2  100 

3 

1 

139, 100 

York                                                                       

17 

44,  550 

39 

13,  715 

68,  660 

93, 114 

a  Keturned  as  having  no  manufactures. 
B— NEBRASKA,  by  specified  industries. 


MKCaANICAL  AND  MANUFACTURING  INDU6TEIE6. 

1,403 

$4,  881, 150 

4,464 

120 

209 

$1,  742,  311 

$8,  208,  478 

$12,  G27,  336 

13 
1 

245 
102 

1 

1 
17 
87 

2 

5 

164 
4 
5 

21 

28 

1 
1 
1 
4 
5 

1 

2 
2 
1 
2 

170 
12 
30 
1 
1 

37,  550 

400 

159,  595 

92, 195 

9,000 

2,000 
33,  400 
130,  740 
7,500 
6,075 

76, 105 
375 
08,  000 
81,105 
55,  950 

12,  000 
6,  000 
2,600 
2,400 

23,  000 

300 

050 

20,  500 

200 

7,000 

1,  615,  070 

73,  600 

49,  700 

1,500 

100,  000 

64 

1 

309 

134 

1 

6 

48 

685 

34 

16 

463 

3 

71 

28 
78 

16,  050 

200 

98,  867 

48,  896 

1,500 

2,000 
21,355 
160,  189 

25,  400 
4,480 

178,  605 

900 

33,  200 

5,  921 

61,  731 

3,800 

1,600 

300 

1,200 

26,  500 

700 

30,  030 

1,800 

121,  740 

77,  077 
4,000 

3,  500 

77,  630 

102,  078 

85,  000 

4,638 

550,  i67 

3,065 

80,  200 

27,791 

85,  780 

30,  000 

20,  000 

2,000 

4,300 

48,  387 

2,000 

600 

16,000 

200 

2,600 

3,  532,  942 

54,  548 

52,  508 

1,000 

114,  500 

77,  032 

2,400 

1 

903,  609 

188,  332 

3 

13,  000 

7,300 

6 
3 

4 
74 

136,  834 

Brick  and  tile                                                                        

349,  478 

123,  500 

12,  850 

2 
1 

2 

968,  402 

5,500 

134,  000 

7 
20 

12 
1 

2 

1 

2 

1 

46,  322 

181,  858 

40,  000 

1 

4 

41 

30,  000 

3,000 

8,800 

78,  600 

3 

4,000 

1,600 

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds) 

12 

1 

13 

506 
106 

43 
1 

90 

6,300 

»-)0 

2,830 

1C6,  085 

62,  843 

16,  992 

1,500 

50,  000 

162  200 

1,000 

1 

7,000 

4, 103,  086 

142,  000 

2 
2 

1 

96,  388 

3  000 

Iron  and  steel 

10 

82,  000 

157 
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STATISTICS  OF  MANUFACTURES. 

Table  IV.-MANFFAOTUEES  IN  BACH  STATE  AND  TEEEITOET:  ISSO-. 
B— NEBRASKA,  by  specified  industries— Continued. 


Mechanical  and  manufacturing  industries. 


Jewelry 

Lime '. 

Liquors,  distilled 

Liquors,  malt 

Lock-  and  tiun-smithinc; 


Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sasli,  doors,  and  blinds). 

Lumber,  sawed ^ 

Marble  and  stone  work 

Masonry,  brick,  and  stone 


Mineral  and  soda  waters. . . 

Oil,  linseed 

Painting  and  paperbanging 
Paints 


Paper 

Patent  medicines  and  compounds  (see  also  Drags  and  chemicals) . 

Photographing 

Plumbing  and  gasfitting 

Printing  and  publishing 

Kubber  and  elastic  goods 


Saddlery  and  harness 

Safes,  doors,  and  vaults,  lire-proof 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) . 

Shipbuilding 

Shirts 


Show-cases 

Slaughtering  and  meat-packing,  not  including  retail  butchering  estab- 
lishments. 

Soap  and  candles 

Stone-  and  earthen-ware 

Tinware,  copperware,  and  sheet- iron  ware 

Tobacco,  cigars  and  cigarettes 

Upholstering  (see  also  Furniture)    

Vinegar  

Washing-machines  and  clothes-wringers 

Watch  and  clock  repairing 


So.  of 
estab- 
lish- 
ments. 


Windmills 

Window  blinds  and  shades    

Wheelwrighting  (see  also  Blacksmithing)  . 
Wirework 


3 
1 
14 
1 
1 

1 

4 

2 

22 

1 

114 
1 
1 
1 


Capital. 


$49, 000 

500 

200,  000 

427,  200 

1,400 

3,000 

15,  000 
93,  375 
20,  700 
25,  575 

16,  000 
100,  000 

32,  875 
100,  000 
40,  000 

5,000 

20,  OOC 

4,000 

191,  250 

2,000 

214,230 

1,000 

3,000 

300 

8,600 

3,300 
330,  700 

10,  000 

4,500 

132,  675 

56,  350 

1,700 

2,000 

900 

3,350 

7,000 

250 

70,  750 

9,600 


AVERAGE  NUMBER   OF 
HANDS   EMPLOYED. 


Males 

aboveie 

years. 


25 
2 

50 

143 

4 

3 
5 

136 
52 

144 

15 
19 
74 
40 
13 


17 

7 

217 

1 

215 

7 

4 

6 

12 


11 
13 
151 

77 
3 
3 
1 
7 


121 
13 


Females 
above  15 
years. 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$14,  500 

500' 

17,  775 

56,  663 

1,125 

1,500 

1,  500' 

29,  313 

23,  720 

41,  900 

3,100 
10,  500' 
34,  481 
17,  000 

1,561) 

1,200 

7,  900' 

3,300 

167,  438 

300 

83,  039 
3,  000' 
1,800 
1,400 
8,600 

1,  700 
64,  717 

2;  900' 

2,724 

64,  228 

46,002 

2,050 

1,400 

100 

3,725 

1,700 

54 

46,  053 

4,960 


Value  of 
materials. 


$106,  000 

300 

150,  000 

210, 109 

1,150 

3,500 
3,000 

164,  878 
47,  230 
70,  536 

7,000 

85,  000 

41,489 

200,  000 

2,350 

12,  000 
25,  200 
10, 000 
167,  860 
1,000 

276,  474 

2,000 

1,200 

7,000 

18,  000 

3;  700 
1,  097,  839 

10,  520 
1,000 

165,  050 

81, 104 

3,800 

2,990 

400 

2,150 

4,400 

l,20ff 

67,  020 

12,  748 


Value  of 
products. 


$210,  om 

1, 200 

225,  000' 

393, 870' 

4,850' 

6,  000' 
5,  000' 

265,  062 
96,  250 

138, 100' 

19, 000' 
125,  000' 
106, 100 
350, 000 
5, 000' 

26,  000' 
60, 200' 
18, 000' 
419,461 
1,  500' 

477, 364 
6,0001 
4,000 
9,000 

33,  om> 

7,000 
1,  359, 39T 

20, 700' • 

4,815 

320, 680' 

183, 31T 

6,400' 

7, 250' 

900 

10,  850' 

9,900 

1,600 

176, 049 

■21, 530 


A— NEVADA,    BY  TOTALS   OP   COUNTIES. 


The  State 

COiraTIES, 

ChurchiU 

Douglas 

Elko 

Esmeralda 

Eureka 

Humboldt 

Lander 

Lincolu 

Lyon 

M'ye 

Ormsby 

Koop    

Storey   

Washoe 

White  Pine 


$1,  323, 300 


28,  000 
121,775 

41,  400 
132,  500 

75, 100 

91,  000 
23,  200 
27,  250 
26,  000 

11,  100 

5,000 

12,  300 
576,  675 
132,  800 

19,  200 


10 
31 
17 

45 
50 

19 
4 

17 
7 

15 

7 

5 

234 

87 


16 


$461,  807 


3,000 
10,  365 

5,617 
32,  676 
41,  207 

8,584 

904 

5,482 

10,  025 

3,695 

2,675 

1,600 

276,  956 

67, 116 

2,905 


$1,  04»,  794 


2,800 

144,  377 

47, 115 

80,  096 

73,  315 

114,  728 

3,909 

.  21,709 

22,  569 
3,077 

9,950 

3,000 

261,  390 

248,  009 

23,  750 


$2, 179, 626 


15, 000 
220, 607 

66,735 
328,231 
135,970 

131, 110 
6,650 
40, 996 
43, 885 
14, 310 

18, 009 

8,580 

736, 056 

375,028 

38, 450 


B — NEVADA,    BY   SPECIFIED   INDUSTRIES. 


MECHANICAL  AN"D  MANL'FACTUIIIXG  INDUSTRIES. 

All  industries 

Blacksmithing  (see  also  Wheelwrighting) 

Bookbinding  and  blank-book  making 

Boots  and  shoes,  including  cuatom  work  and  repairing 

Brass  castings 

Bread  and  other  bakery  products 

Brick  and  tile 

Carpentering - 

Carriages  and  wagons  (see  also  Wheelwrighting) 

Cheese  and  butter  (factory) 

Clothing,  men's 

158 


$1,  323,  300 


57,  300 
500 

16,  840 

150 

3, 100 

1,200 
2,000 
25,  000 
3,  200 
1,900 


$461,  807 


71,227 


17,  670 


6,052 

3,974 

1,250 

14,  850 

*  130 

600 


$1,  049,  794 


82,  418 
100 

22,  410 
300 

22,  821 

1,245 
6,000 
15,  000 
875 
2,100 


$2,179,626 


200,  595 

900 

61,677 

500 

37,800 

8,355 
13, 600 
35,000 
1,687 
4,100 


STATISTICS  OF  MANUFACTURES. 
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Table  IV.— MAJ^fUFACTUEES  IX  EACH  STATE  AND  TEREITORY:  1880. 
B — NEVADA.  BY  SPECIFIED  IXDUSTRIES— Continued. 


Medianical  and  manufacturing  industries. 


Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods 

Druffs  and  chemicals 

I'louring-  and  grist-mill  products 

Foundcry  and  machine-so  op  products 

Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering)  . . 

Liquors,  malt 

Lock-  and  gun-smithing 

Lumber,  sawed   

Marble  and  stone  "work 

Mattresses  and  spring  beds  (see  also  Furniture)  

Mineral  and  soda  waters 

Painting  and  paperbauging 

Plumbing  and  gasfitting 

Printing  and  publishing 

Saddlery  and  harness 

Salt 

Sash,  doors,  and  blinds 

Soap  and  candles 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Upholstering  (see  also  Furniture) 

Watch  and  clock  repairing 

Wheelwrighting  (see  also  Blacks  mi  thin  g ;  Carriages  and  wagons) 
Wirework 


No.  of 
estab- 
lish- 
ments. 


I 


Capital. 


$1,  000 

8,500 

124,  000 

163,  000 

237, 225 

9,500 

186, 170 

10,  000 


AVERAGE  NUMBER  OP 
HANDS  EMPLOYED. 


Males    I  Females  Cbiklren 
above  16  above  15      and 

years.      youths. 


132,  000 

1,500 

250 

3,000 

100 

6,  415 

73,  500 

12,  000 

45,  300 

20,  000 

9,600 

154,  300 

1,000 

1,100 

1,700 

5,050 

6,000 

3 

22 

31 

109 


3  2 

-■ 


Total 

amount  paid 

in  wajies 

durinj^  the 

year. 


$100 
3,885 

22,  230 
9,975 

129,  309 

2,400 

23,  303 
1,250 
9,892 

800 

180 

990 

190 

4,115 

84,  240 

6,244 
9,688 

10,  000 
3,286 

16,  900 


300 
1,132 
5,685 


Value  of 

Value  of, 

materials. 

products. 

.$700 

$1,000 

2,  245 

17,712 

35,  175 

207, 160 

309, 117 

405,  089 

109,  922 

320,  955 

11,  3.50 

16,  350 

88,488 

157,  531 

500 

2,600 

162,  810 

243,  200 

1,000 

2,326 

000 

1,000 

100 

1,  012 

5,  230 

6,5^ 
5,800 

10,  000 
8,806 

69,000 

500 

450 

2, 000 

3,  7-00 

500 


2,000 

3,600 

1,  ,500 

10,  496; 

108,  012 

2.5,20(1, 
92,640 
40,  000 
14,640. 
107,  800 

1,000 
2,700. 
7,  500., 
21,700 
3,  OOC, 


A — NEW  HAMPSHIEE,  by  totals  of  counties. 


3,181 

$51,  112,  263 

29,  356 

16, 184 

3,291 

$14,  814,  793 

$4?,  552,  462 

$73,  978,  028 

COUNTIES. 

112 
148 
317 
194 
465 

517 
449 
612 
186 
181 

1,  400,  750 
860,  475 

3,  758,  815 

2,  107,  250 
2, 155,  956 

20,  814,  729 
6,  089,  215 

4,  369,  858 
8, 134,  515 
1,  420,  700 

1,309 
833 
3,438 
1,218 
1,912 

8,247 
3,580 
3,  328 
4,648 
843 

995 
129 
833 
17 
642 

7,577 
1,477 
1,127 
2,963 
522 

194 
29 

252 
27 
04 

960 
628 
217 
804 
116 

653,  539 
265,  826 
1,  299,  427 
336,  010 
633,  869 

5, 130, 178 
1,  875,  042 

1,  603,  371 

2,  730,  542 
386,  969 

1,  600,  245 
1,  240,  367, 
4,  502,  889 

1.  397,  362 

2,  595i  146 

13,789,849, 
4i  974,  274 
4,  013  922 
8,  029,  025 
1,  409,  383 

2,  963,  892 

Carroll  

1,811,313 

7  768  943 

2,  490,  J66 

4, 117,  710 

33,671,908 

8,  742,  560 

7,  034,  989 

Strafford                                                       

13,03i),  753 

2,  a36,604' 

B — NEW  HAMPSHIRE,  by  specified  industries. 


MECHANICAL  AND  MAUUFACTUKINQ  INDUSTRHSS 

All  industries 

Agricultural  implements 

Artificial  feathers  and  flowers 

Baskets,  rattan  and  willow  ware 

Belting  and  hose,  leather    

Blacksmithing  (see  also  Wheelwrighting) 

Bookbinding  and  blank-book  making 

Boot  and  shoo  cut  stock 

Boot  and  shoe  findings  

Boots  and  shoes,  including  custom  work  and  repairing  — 
Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  castings » 

Bread  and  other  bakery  produi^ts 

Brick  and  tile  (see  also  Drain  and  sewer  pipe) 

Brooms  and  brushes 

Cardboard 

Carpentering 

Carriage  and  wagon  materials 

('arriages  and  wagons  (see  also  "Wheelwrighting) 

Cars,  railroad,  street,  aud  repairs 

Charcoal 

Cheese  and  butter  (factory) 

Clocks 

Clothing,  men's     

Clothing,  wOBien's 

Coffins,  burial  cases,  and  undertakers'  goods 

Confectionery , 

Cooperage  

Cordage  and  twine 

Corsets 


17 

1 

2 

5 

324 

6 

2 

5 

261 

10 

29 
4 
26 
67 
13 

1 

100 

10 

30 

1 

7 
2 
1 
61 
1 

10 
8 

32 
1 
1 


$51, 112,  263 


196,  700 

50 

2,750 

286,  094 

262,  458 

14,  000 
2,600 

67,  000 

1,  758,  290 

60,  580 

98,  700 
23,  600 
49,  935 
120,  845 
19,  015 

15,  000 
223,  228 

69,  800 
618,  837 
10,  000 

37,  300 

10,  400 

500 

183,  750 

1,000 

21,  450 

22,  300 
142.  050 

15,  000 
1,000 


29,  356       16, 184 


178 

1 

7 

127 

336 

11 
3 

74 

1,648 

84 

212 
25 
76 

642 
21 


445 

55 

4S6 

200 

89 

1 

2 

125 


14 

27 

248 

4 

4 


13 

50 

1,036 

30 


11 

20 

9 

1 

2 

0 

3 

456 

4 

1 

10 

1 
5 

3 

8 

$14,  814,  793 


75,  068 
1,000 
3,250 

60,  974 
107,  655 

8,250, 
3,100. 

37,  600 
,  882,  951 

27,  800 

64,  760 
12,  285 
36,  692 
118,  408 
5,005 

2,500 
182,238 
20,  185 


196 

337 

55 

000 

23 

525 

780 

700 

132 

081 

260 

6 

016, 

15,  070 

83,094 

1,908 

2,000, 


$43,  562,  4(5? 


91,  476 

100 

1,575 

433,  185 

157,  340 

11,  525 

7,200 

32,  450 

4,  992,  400 

57,  000 

100,600 
24.  325 

180,  086 
90,  251 
16,  165 

5,  000 

439,  657- 

74,  480' 

253,  275- 

126;  0,00, 

33,100 

20,  683 

400 

494,681, 

1,  200 

11,  600 

57,854. 

92,698 

7.  320 

2,900 


$73,  978,  028 


212,  850 

1,  300, 

6,575 

606,  944 

474,  123; 

25, 100 

13,  000 

88,  500; 

7,  619,  921 

117,  000 

219,  700 

44,597 

294,  108 

282,  725 

29,  311 

10,  000 
teS,  372- 
138,660, 
559,  932 
201,  639 

87,  700 
27,887 

1,200 
731,  389 

1,800 

25,080 

98,  5110 

220,281 

13,190 

5,  000 . 

169. 


150 


STATISTICS  OF  MANUFACTURES. 


Table  IV —MANUFACTURES  IN  EACH  STATE  AND  TEREITOEY:  1880. 

B— NEW  "HAMPSHIRE,  by  specified  industries — Continued. 


Mechanical  and  nianufacturlng  industries. 


.  Cotton  goods  (see  also  Hosiery  a»d  knit  goods ;  Mixed  textiles)  . . 

Cutlery  and  edge  tools  (sec  also  Hardware ;  Tools) 

.Dentistry,  mechanical 

Drain  and  sewer  pipe  (see  also  Brick  and  tile) 

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds) . 

Dyeing  and  cleaning 

Dyeing  and  finishing  textiles 

Electrical  apparatus  and  supplies 

Electroplating 

Jilmery  wheels 


Fancy  articles 

Felt  goods  (see  also  Woolen  goods) 

Files  (see  also  Saws) 

Flouring-  and  gTist-iuill  products 

Foundery  and  machine-shop  pioduets 

Furnishing  goods,  men's 

Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering) . 
Furniture,  chairs 

iGlass  . 


Gloves  and  mittens  (see  also  Hosiery  and  knit  goods;  "Woolen  goods) 
Glue. 


, Grease  and  tallow 

Hairwork 

nandlos,  wooden 

Hardware  (see  also  Cutlery  and  edge  tools ;  Tools) 

Hats  and  caps,  not  including  wool  hats 

Hones  and  wlietstoues ^ 

Hosiery  and  knit  goods  (see  also  Cotton  goods  ;  (jloves  and  mittens ; 
"Woolen  goods). 

Instruments,  professional  and  scientific 

jlron  and  steel 


Iron  holts,  nuts,  washers,  and  rivets. 

Iron  forgings 

Kindling  wood 

Lasts 

.Leather  board  (see  also  Paper) 


Xealher,  curried 

Leather,  patent  and  enameled  - 

Leather,  tanned 

.Liquors,  distilled 

.Liquors,  malt  


No,  of 
estab- 
lish- 
ments. 


.Lock-  and  gun-smithing 

:Looking-glass  and  picture  frames  

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  "Wood,  turned  and 
carved). 

Lumber,  sawed , 

Mantels,  slate,  marble,  and  marbleized , 


Marble  and  stone  work , 

.Masonry,  brick  and  stone 

Mattresses  and  spring  beds  (see  also  Furniture) 

Mineral  and  soda  waters 

3Iixed  textiles  (see  also  Cotton  goods ;  Silk  and  silk  goods ;  "Woolen 
goods) , 

Musical  instruments  and  materials  (not  specified) 

Musical  instruments,  organ.^  and  materials 

Musical  instruments,  pianos  and  materials 

Needles  and  pins    

Painting  and  paperhanging , 


Paper  (see  also  Cardboard ;  Leather  board  ;  "Wood  pulp) 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) - 

Paving  materials 

Photographing 

Pickles,  preserves,  and  sauces 

Plumbing  and  gasfltting 

Printing  and  publishing 

Printing  materials 

Pumps,  not  including  steam  pumps 

'Jilefngerators 


Roofing  and  roofing  materials 

Hubber  and  elastic  goods , 

Kules,  ivory  and  wood 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  "Wood,  turned  and 
carved). 

Saws 

; Sewing  machines  and  attachments , 

Shipbuilding 

Shoddy  (see  also  Mixed  textiles) 

Silk  and  silk  goods  (see  also  Mixed  textiles) 

Silverware 

So,ip  and  candles 

Spectacles  xnd  eyeglasses 

Springs,  steel,  oar,  and  carriage , 

■Starch 

160  ■ 


1 

1 

4 

181 

71 

1 

36 

6 

1 

25 

1 
3 
1 
9 


680 
1 

55 
12 
1 
3 
20 


Capital, 


$19,  993,  584 

255,  000 

8,900 

4,500 

17,  200 

1,000 
2,  987,  085 
2,000 
3,  000 
6,400 

5,000 

12,  000 

9,000 

712,  556 

1,  280,  635 

50 

333,  2.55 

200,  500 

50,000 

187,  300 

3,000 

15,  500 

700 

21,  930 

14,  500 

5,  350 

26,  100 

1,  224,  000 

34,  800 
650,  000 

32,  ,500 

12,  000 

200 

4,000 

78,  000 

351,8,50 

15,  000 
603,  450 

25,  000 
845,  000 

62,  800 
19,250 
80,  900 

3,  745,  790 
20,  000 

153,  331 

13, 100 

200 

0,500 

1,  321,  400 


12,  500 
18,  200 

18,  000 

19,  250 
67,  325 

,  197,  000 
45,  350 

2,500 
63,  820 

2,000 

28,000 

270,  050 

6,500 

5,800 

25,  000 

3,150 

450 

600 

203,  350 

203,  700 


200 

5,000 

15,  330 

17,  300 

8,000 

125,  000 

54,  700 

25,  000 

8,000 

50,  250 


AVEEAGE  K0MBEE   OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


5,138 

257 

8 

4 

13 

1 
637 
5 
3 
3 

7 

18 

20 

253 

1,416 

1 

573 
157 


401 
45 
540 

:o 

289 


Females 

above 15 

years. 


11 
39 

260 

15 

445 

4 

304 

104 

17 

114 

3,056 
2 

351 

122 

1 

9 

653 


497 
21 

5 
30 

3 

86 

151 

6 

13 


4 
1 
1 

202 
386 


9,631 
0 


Children 

and 
youths 


1,749 
6 


1,098 


Tota.l 

amount  paid 

in  wages 

during  the 

year. 


581 


202 
11 


31 


284 


4,  322,  622 

100,  492 

3,212 

1, 1.58 

2,178 

1.50 

372,  873 

1,875 

1,550 

1,600 

4,000 
7,000 
9,660 

78,  284 
567,  825 

100 
202,  064 
53,  500 
25,  600 
92,  574 

1,250 
4,429 
300 
9,770 
5,600 

8,300 
10,  648 
536, 117 

4,670 
127,  690 

6,000 
6,600 


4,400 
13,  800 

114,  769 

9,000 

199,  146 

1,700 
138,  719 

37,  500 

5,25-. 

40,  270 

548,  656 
673 

157,  887 

39,  738 

25 

2,925 

494,  945 


6,000 
12,948 

8,894 
23,  280 
71,  754 

249,  612 
14,  672 
1,227 

23,  267 
1,250 

24,  720 
88,  088 

2pl0p 
2,886 
10,  000 

520 

200 

624 

83,  786 

141,  530 


500 

1,500 

12,  243 

5,700 

2,600 

12,  500 
17,  289 
15,  000 
3,  600 
4,499 


'V"alue  of 
materials. 


$10,  329, 184 

108,  364 

4,630 

3,794 

26,  293 

200 

795,  653 

1,000 

2,400 

1,324 

3,400 
29,  420 

5.695 
2,  269,  718 
1,  010,  495 

300 

314,  650 

67,  940 

34,  000 
302, 142 

3,500 
22,  925 
1,000 
7,970 
4,400 

10,  700 

6,700 

1,  249,  600 

5,000 
523,  355 

39,  700 

19,  500 

50 

2,900 

65,  375 

1,  824,  797 
55,  000 

1,  732,  564 

20,  500 
701,  623 

35,  300 
7,187 

81,  726 

2,  272,  991 

1,300 

91, 119 

58,  977 

350 

6,300 

1,  456,  647 


5,500 
12, 141 
15,  994 

5,61 
87,  024 

1,131,425 

52,  028 

661 

24,826 

5,000 

64,  880 

91,  076 

4,  250 

6,498 

15,  000 

2,200 

300 

75 

211,  267 

237,  402 


800 

2,000 

14,  369 

38,  900 

11,  625 

63,  400 
61, 170 
30,  000 
10,  000 
49,  977 


STATISTICS  OF  MANUFACTURES. 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TERRITOEY:  1880. 
B— NEW  HAMPSHIEE,  by  specified  industries— Continued. 


Meclianical  and  manufacturing  industries. 


Stationery  goods 

Stone-  and  earthen-ware 

Surgical  appliances 

Tinware,  copperware,  and  slieet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Tools  (see  also  Cutlery  and  edge  tools ;  Hardware) 

Toys  and  games    

"CTpliolstering  (see  also  Furniture) 

Upholstering  materiala 

Veneering 

Vinegar 

"Washing-machines  and  clothes-wringers 

Watch  and  clock  materials 

Watch  and  clock  repairing 

Wheelwrighling  (see  also  JBlacksmithing ;  Carriages  and  wagons)  . . . 

Wire  work 

Wood  pulp 

Wood,  turned  and  carved  (see  also  Lumber,  planed  ;  Sash,  doors,  and 
blinds). 

Wooden  ware  

Woolen  goods  (see  also  Felt  goods ;  Gloves  and  mittens  ;  Mixed  tex- 
tiles i  Worsted  goods). 

Worsted  goods  (see  also  Woolen  goods)  


No.  of 
estab- 
lish- 
ments. 


4 

.5 

3 

89 

22 

1 
9 
5 
12 
1 

4 

1 

1 

10 

110 

3 
7 
36 

49 

58 


Capital. 


$204, 800 

61,  000 

17, 160 

220,  050 

19,285 

12,  ODD 
24,  000 

4,800 
51,  800 

2,500 

7,700 
1,000 

10,  000 

11,  650 
128,  400 

2,900 
298,  600 
255,  625 

322,  950 
4,  510,  271 


2,  628,  684 


AVEEAGE    KD.MEER    OF 
HANDS  EMPLOYED. 


Males    jFemales 

above 16 , above  15 

years.       years. 


62 
61 
19 
251 
41 

20 
29 
10 
47 
2 

12 

1 

10 

10 

138 

9 
338 

484 

421 
2,288 


2 
1,361 


Children 

and 
youths. 


18 
2 
2 

3 

4 

4 

12 

1 

9 

2 

7 

10 

35 

1 

1 

11 

125 


26 
378 


Total 

amount  paid 

in  wages 

during  the 

year. 


$37,  050 
28,  825 
6,900 

108,  873 
18,  109 

7,104 
10,949 

5,020 

16,  046 

300 

1,012 

624 

4,800 

4,080 

42,  676 

2,000 
138,  350 
167,  055 

132,  260 
1, 181,  738 


512,  881 


Value  of 
materials. 


$266,  897 

12,640 

4,100 

225,  924 

24,  912 

5,621 

14,  033 

10,  325 

13,  084 

600 

9,000 

500 

6,500 

2,680 

60, 162 

1,100 
256,  900 
189,  464 

206,163 
4,  993,  709 


1,  582,  226 


Value  of 
products. 


$355,  015 

61,000 

25,  000 

403,  997 

66,  940 

16,368 
33, 128 
19, 475 
47, 175 
4,000 

17,  500 

2,444 

36,  000 

11,  398 

175,  699 

6,700 
759,  853 
468,  943 

431,  290 
8, 113,  839 


2,  094,  232 


A — NEW  JERSEY,  by  tot^lls  of  counties. 


The  State 

COUNTIES, 

Atlantic 

Bergen  

Burlington -. 

Camden 

Cape  May 

Cumberland 

Essex 

Gloucester 

Hudson 

Hunterdon 

Mercer 

Middlesex 

Monmouth 

Morris 

Ocean 

Passaic 

Salem 

Somerset 

Sussex 

Union 

Warren 


7,128 


66 
186 
338 
373 


302 
1,568 
165 
802 
374 

589 
278 
277 
243 
72 

413 
178 
141 
186 
300 


$100,  226,  593 


588,  600 

2,  02«,  303 
3, 001, 130 
7,  728,  610 

60,  260 

3,  319, 155 
28,  817, 406 

1,  907,  286 
15,366,125 

1,  973,  625 

7,  952,  795 

4,  943,  270 
900,  668 

2,  223,  092 
225,  010 

14,  378, 492 

993,  366 

793,  976 

1,321,826 

3,  813,  665 

3,  892, 166 


6,  787 


268 
1,811 
2,047 
4,693 

106 

3,054 
26,  509 

1,329 
10,  432 

1,113 

7,528 
4,045 

842 
1,511 

214 

12,  091 

1,126 

882 

700 

4,547 

1,940 


27,  099 


119 

376 

765 

,.],.6.52 


1,494 

6,142 

69 

3,748 

198 

1,197 

2,617 

182 

221 

21 

6,906 
360 
333 
65 

780 

54 


12, 152 


41 

265 
272 


717 
2,986 

208 

1,203 

49 

1,241 

541 

64 

36 

10 

3,294 

46 

2 

24 

550 

106 


$46,  083,  046 


113,  802 
757,  490 
829,  882 

2,  398,  668 

31,  478 

1,  409,  901 

15,  335,  849 

690, 128 

6,  038,  347 
418,  215 

3,  469,  054 

1,  979,  250 
267,  028 
502,  880 

55, 139 

7,  705,  223 
372,  247 
414,  570 
271,  862 

2,  425,  742 

696,  300 


$165,  285,  779 


3,  524,  111 


$264,  380,  236 


664,  569 

3,  553,  ,679 

4,  471,  952 
11,  009,  206 

164, 411 

5,  111,  023 
76,  772,  350 

2,  367,  652 
66,  337, 124 

3, 104,  070 

14,  617,  850 
9,  587,  832  . 
1,  806,  395 

3,  075,  191 
3o9,  041 

29,  833,  832 

1,  867, 120 

2,  539,  524 
2,  239, 124 

10,  099,  789 

4,  808,  eo2 


B — NEW  JERSEY,  by  specified  industries. 


MECHANICAL  AND  MANUFACTUKING  INUUSTIilEB. 

All  industries 

Agricultural  implements 

Artificial  feathers  and  flowers  (see  also  Millinery  and  lace  goods) 

Awnings  and  tents 

Bagging,  flax,  hemp,  and  jute  

Bags,  paper 

Baskets,  rattan  and  willow  ware 

Belting  and  hose,  leather 

Billiard  tables  and  materials 

Blacking  

Blacksmithing  (see  also  Wheelwiighting) 

bookbinding  and  blank  book  making 

Boot  aud  shoe  findings 

Boot  and  shoo  uppers 

Boots  and  shoes,  including  custom  work  and  repairing 

Boots  and  shoes,  rubber 

Boxes,  cigar 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  and  copper,  rolled 

Brass  castings  (see  also  Bronze  castings) 

Bread  and  other  bakery  products 

Brick  and  tile 

Bridges 

Bronzo  castings  (see  also  Brass  castings) 

Brooms  and  brushes 

11  M  ^r 


\(\X 
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Table  IY.— MANUFACTURES  m  EACH  STATE  AND  TEEEITORY:  1880. 
B — NEW  JEESEY,  by  specified  industries — Continued. 


Mechanical  and  mannfacturing  indnstriea. 


Buttons 

Card  cutting  and  designing 

Carpentering , 

Carpets,  other  than  rag  (see  also  Woolen  goods) 
Carpets,  rag 


Carriage  and  wagon  materials - 

Carriages  and  sleds,  children's 

Caixiages  and  wagons  (see  also  "Wlieelwi-ightiog) . 

Celluloid  and  celluloid  goods 

Cement 


Charcoal 

Cheese  and  butter  (factory) . 

Cigar  molds 

Clocks 

Clothing,  men's 


Clothing,  women's 

Coal-tar    

Coffee  and  spices,  roasted  and  ground 

Cofiflns,  burial  cases,  and  undertakers'  goods 
Combs  , 


Confectionery  . 

Cooperage 

Copp 


Cordage  and  twine 
Cork  cutting 


Corsets  . 


(see  also  Tinware,  copperware,  and  sheet-iron  ware)  . 


Cotton  goods  (see  also  Hosiery  and  knit  goods ;  Mixed  textiles) . 
Crucibles  . 


Cutlery  and  edge  tools  (see  also  Hardware;  Tools). 
Dentistry,  mecnanical 


Dentists'  materials 

Drugs  and  chemicals  (see  also  Patent  medicines  and  comnounds) . 

Dyemg  and  cleaning ". 

Dyeing  and  finishing  textiles 

Dyestuffs  and  extracts 

Electric  lights 

Electroplating 

Engraving  and  die-sinking 

Engraving,  steel 

Explosives  and  fireworks 


Ko.of 

estab- 
lish- 
ments. 


Fancy  articles 

Felt  goods  (see  also  Woolen  goods)  . 

Fertilizers 

Files  (see  also  Saws) 

-  Flax,  dressed 


Flouring-  and  grist-mill  products 

Food  preparations  (see  page  39) 

Foundery  and  machine-shop  products  (see  also  Iron  work,  architectural 
and  ornamental;  Steam-httings  and  heating  apparatus) 

Foundery  supplies 

Fruit-jar  trimmings 


Fruits  and  vegetables,  canned  and  preserved 

Furnishing  goods,  men's 

Furniture  (see  also  Mattresses  and  spring  beds;  Upholstering)  , 

Furniture,  chairs 

Furs,  dressed 


Gas  machines  and  meters 

Glass 

Glass,  cut,  stained,  and  ornamented 

Gloves  and  mittens  (see  also  Hosiery  and  knit  goods 
Glue  : 


Woolen  goods)  - . 


Gold  and  silver  leaf  and  foil 

Gold  and  silver,  reduced  and  refined  (not  from  the  ore)  . 

Grease  and  tallow 

--Gunpowder  (see  also  High  explosives) 

Hairwork 


Hammocks 

Handles,  wooden 

Hardware  (see  also  Cutlery  and  edge  tools ;  Tools) . 

Hardware,  saddlery 

Hat  and  cap  materials , 


Hats  and  caps,  not  including  w»ol  hats 

High  explosives  ^see  also  Gunpowder) 

Hosiery  and  knit  goods  (see  also  Cotton  goods  ;  Gloves  and  mittens  ; 
Woolen  goods). 

HoQsefamishing  goods 

Ink 


Instruments,  professional  and  scientific  . 

Iron  and  steel 

Iron  bolts,  nuts,  washers,  and  rivets 

Iron  doors  and  shutters . . 

Iron  forgings 


Iron  pipe,  wrought 

Iron  railing,  wrought 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and  ma- 
chine-shop products). 

Avory  and  bone  work - 

o  ewelry      

162 


25 

4 

319 

2 

45 

26 

1 

129 

5 

4 

23 

11 

1 

1 

186 

5 
1 
7 
34 
2 

57 

27 

1 

5 

2 

9 
24 

2 
30 
34 


1 
2 
15 
1 
2 

16 
6 

21 
9 
1 

481 

3 

188 

5 
1 

32 
2 

77 


Capital. 


$211, 600 

4,800 

750,  865 

103,  000 

26,  375 

341,  775 

25,  000 

1,  024, 740 

1,  209,  000 

215,  300 

19,  075 

42, 170 

800 

30,  000 

1,  096,  709 

22,  200 

275,  000 

116,  000 

151,  770 

6,500 

195,  550 

190,  300 

30,  000 
381,  400 

60,  200 

104, 100 

3,  961, 145 

950,  000 

345,  311 

71,  800 

3,800 
3,  830,  750 

118;  350 
1,  473,  000 

119,  000 

200,  000 
3,000 

80,  075 
500,  000 

65,  000 

191,  500 
313,  000 

1,  045,  500 

72, 600 
500 

3,  879,  083 

2,500 

7,  431,  421 

15,  500 
150,  000 

767,  806 
7,000 

340,  350 
28,  575 
35,  200 

40,  000 

2,  728, 021 

45,  000 

400 

14,  500 

4,000 
60,  000 
39, 200 
65,  000 

9,760 

10,  000 

10,  775 
607,  450 
870,  200 

31,  600 

1,  343,  900 

21,000 
804,  670 

1,900 
62,  700 

5,050 

9,  099,  050 

160,  050 

10,  000 

391,  941 

50,  500 

23,  675 

6,000 

7,100 

2,  555,  899 


AVERAGE  NUMBEE  OP 
HANDS  EMPLOYED. 


Males 
above 16 

years. 


644 

27 

2,615 

120 
62 

292 

7 

1,298 

452 

76 

50 

30 

3 

35 

1,191 

11 
63 
33 
74 
13 

223 
338 

27 
114 

43 

53 

1,262 

575 

691 

33 

2 

1,215 

131 

1,788 

75 

60 

7 

70 

100 

39 

342 
250 
782 
202 
2 

934 
6 

7,746 

11 
230 

612 
4 

323 
91 
37 

11 

2,762 

44 


Females 

above  15 

years. 


392 
856 
47 

4,094 
35 
320 

2 
43 

13 

4,711 

196 

90 
349 

7 
23 
25 

29 
1,781 


261 


1 

15 

174 


Children 

and 
youths. 


25 
1,974 


44 


340 
2,809 


27 

28 

249 


93 
1,208 


33 

139 

7 

1,271 

1 

604 


6 
264 


171 

4 

35 

58 


2 

1 

28 

109 


Total 

amount  paid 

in  wages 

daring  the 

year. 


74 
765 


30 

42 

161 


15 


9 

50 
30 

172 
15 
21 
52 


2 
"357 


25 

225 

4 

20 

12 

7 

1 

770 
6 


1 

51 

150 

1 


146 


22 
189 


$331, 130 

9,550 

1,  227,  686 

48,  000 

14,841 

139,  219 

5,000 

585,  7.52 

242,  498 

34,045 

10,  625 

8,396 

1,820 

30,  000 

988,  216 

13,  325 
30,  000 

19,  079 
47,  583 

4,800 

112,  252 
123,  788 

20,  000 
71, 746 
15,  900 

115,  698 
1,  309,  997 

211,  000 
306,  275 

18,658 

600 

698,  743 

65,  700 

925,  612 

26,  383 

35,  000 
2,800 
49,984 
30,  000 
34,  000 

294,  619 

86, 170 

338,  045 

102,  360 

400 

286,  626 

1,594 

3,  432, 453 

6,198 
104,  501 

212,  678 
7,400 

149,  834 
34,  360 

18,  785 

5,000 
1,  300,  038 

27,  090 
800 

5,410 

1,380 

9,360 

12,418 

11,  442 

1,249 

7,800 

3,510 

217,  090 

441,972 

25,  964 

2. 113,  581 
17,  821 

239,  761 

1,200 
25,  950 

4,480 

1,  808,  448 

85,263 

40,  000 

150, 190 

3,350 

13,  489 

9,000 

13,  900 

1. 114,  946 


Value  of 
materials. 


$297,  600 

4,690 

2, 135, 190 

109,  425 

33,  350 

192,  086 

8,000 

756, 429 

388,  262 

79,  660 

11,  760 

86, 491 

2,210 

10,  000 
2, 870,  279 

47,  800 
190,  000 
240,060 

67,  015 
4,800 

592,  942 
406, 421 
100,  000 
630,  943 
50,  400 

213,  880 

2,  284,  819 
482,  000 
261,  038 

46,  234 

950 

3,  528,  204 

83,275 

1,  642,  933 

200,  814 

50,  000 

3,600 

17, 422 

36,  000 

37,  400 

172,  533 

616, 195 

1,  853,  700 

83,  262 

950 

7,  303,  244 

11,  200 
6, 138,  852 

7,600 
318,  708 

966,  637 

17,  500 
193,  660 

25,  676 
47,315 

20,  000 

1,  088,  346 

41,  212 

1,000 

8,400 

11,  580 
368,  386 
160,  740 

70,  216 
2,500 

30,  000 
2,690 

540, 793 
779,  958 

31,  666 

2, 103,  082 
179,  312 
258,043 

1,000 
64,385 

2,750 

6,  556,  283 

334,  853 

75,  000 

524,  352 

1,925 
63,  692 

18,  000 

12,  800 
1,  967,  054 


Value  of 
products. 


$797, 205 

18,350 

3,  995, 361 

179,  SOO 

72,208 

498.306 

17,000 

1, 808, 593 

1,251,540 

140, 700 

31,105 

123, 063 

7,820 

47, 000 

4,737,625 

79,300 
300, 000 
319,888 
166,470 

10, 800 

883,325 
697,374 
175,000 
756, 521 
77,400 

371,633 
5, 039, 519 
800,000 
723,640 
155,217 

2,400 
4, 993, 965 

178,200 
3,365,769 

249,352 

150, 000 
11, 000 

101,928 
70,000 
88,000 


686,386 

2,423,805 

214,651 

2,100 

8,459,914 

15, 500 

11,282,743 

20,660 
485,503 

1, 417, 086 

62,000 

480,798 

74,450 

96,495. 

37, 500 
2, 810, 170 
84,893 
3,600 
18,810 

16,918 
424,  SOO 
218,187 

91, 560 
8,100 

50,000 
11,600 
965,986 
1, 609, 655 
82,490 

6,152,447 
274,000 
861,181 

3,700 
142,919 

10,900 

10,341,896 

452,862 

150,000 

■  775,614 

6,700 
80, 874 
30, 000 

37, 500 
4, 079, 677 
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Table  IV.— MANUFAOTUEES  IN  EACH  STATE  AND  TEERITOEY :  18^0. 
B — NEW  JERSEY,  by  specified  industries — Contmued. 


Mecliaiiical  and  manufacturing  industries. 


Jewelry  and  instmment  cases. 

Kaolin  and  ground  eartlis 

Kindling  wood 

Labels  and  ta^a 

Lamps  and  reflectors 


Lapidary  work 

Lard,  refined 

Lasts 

Leather  board  (see  also  Paper)  . 
Leather,  curried 


Leather,  tanned 

Lime 

Liquors,  distilled ■ 

Liquors,  malt 

Liquors,  -vinous  (see  also  Liquors,  distilled) 

Lock-  and  gun-smithing 

Looking-glass  and  picture  frames - 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  Wood,  turned  and 
carved). 

Lumber,  sawed 

Malt 


No.  of 
estab- 
lish- 
ments. 


Mantels,  slate,  marble,  and  marbleized 

Marble  and  stone  work 

Masonry,  brick  and  stone 

Matches 

Mattresses  and  spring  beds  (see  also  Furniture) 

Millinery  and  lace  goods  (see  also  Artificial  feathens  and  flowers) 

Mineral  and  soda  waters 

Mixed  textiles  (see  also  Cotton  goods;  Silk  and  silk  goods;  "Woolen 
goods). 

Models  and  patterns 

Mucilage  and  paste ' 


Musical  instruments  and  materials  (not  specified) . 

Musical  instruments,  organs  and  materials 

Musical  instruments,  pianos  and  materials 

Needles  and  pins 

00,  castor 


Oil,  essential -- 

Oil,  linseed 

Oil,  lubricating  — 
Oilcloth,  enameled  . 
Oilcloth,  floor '. . 


Painting  and  paperhanging  . 
Paints  (see  also  Varnish) 


Paper  (see  also  Leather  board) 

Paperhangings 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 

Paving  materials 

Pencils,  lead 

Pens,  steel 

Photographic  apparatus 

Photographing 


Photographing  materials 

Pickles,  preserves,  and  sauces  . 

Pipes,  tobacco - 

Plumbing  and  gasfltting 

Pocket-books 


Printing  and  publishing 

Printing  materials 

Pumps,  not  including  steam  pumps  . 
Refrigerators 

Booflng  and  roofing  materials 


Kubber  and  elastic  goods 

Rubber,  vulcanized 

Saddlery  and  harness 

Sand  and  emery  paper  and  cloth 

Sash,  doors,  and  Dlmds  (see  also  Lumber,  planed;  Wood,  turned  and 
carved). 

Saws 

Screws 

Sewing  machines  and  attachments 

Shipbuilding 

Shirts 


Shoddy  (see  also  Mixed  textiles) 

Silk  and  silk  goods  (see  also  Mixed  textiles) 

Silversmithing ■. 

Silverware 

Slaughtering  and  meatpacking,  not  including  retail  butchering  estab- 
lishments. 

Smelting  and  refining  (base  scrap  metal,  not  from  the  ore) 

Soap  and  candles 

Spectacles  and  eyeglasses 

Sporting  goods ■ 

Springs,  steel,  oar,  and  carriage 


1 
2 
28 
1 
5 

6 
1 

1 
1 
56 

65 
26 
19 
49 
6 

10 
19 
11 

284 
1 

1 

85 

69 

1 

9 

1 
19 
10 


4 
5 
2 
2 
1 

2 
1 
1 
2 
8 

159 
13 
32 


1 
1 
1 
1 
45 

1 
3 

2 

125 

1 

93 
1 
5 
1 

19 


194 

1 

67 


3 

1 

8 

93 

34 

1 

106 

2 

1 

31 


Capital. 


$1, 000 
80, 000 
.54,  700 
90,  000 
47,  975 

5,400 

25,  000 
20,  000 
10, 000 

1,  983,  746 

1,810,050 
136,  400 
102,  045 

3,  260,  800 
68,  000 

7,300 
160, 130 
162,  000 

1,  657,  395 
10,  000 

2,500 
411,  860 
224,  930 

6,000 
28,  550 

6,000 

76,  200 

1,  577,  870 

7,575 
400 

26,  000 
354,  022 

10, 200 

4,500 

250,  000 

1,600 
14,  000 

3,000 
190,  000 
625,  000 

193,  675 
761,  000 
1,  830,  500 
270,  000 
308,  500 

3,000 
100,  000 
150,  000 

3,000 
8(i,  £50 

T,  OOO 

16,  000 

3,400 

404, 175 

1,000 

865,  475 

12,  000 

5,600 

500 

39,  260 

934,  000 
226,  200 
709,  878 
500 
806,  925 


235,  000 

12,  000 

1, 152,  755 

943,  070 

516,  300 

35,  OOO 

6,  952,  325 

108,  000 

20,  000 
1,  775,  200 


151,  800 

1, 197,  700 

5,000 

16,  000 

66,  393 


AVERAGE  NUMBER   OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


4 
56 
92 
70 
33 

25 

28 

8 

6 

1,283 

1,227 
132 

14 
1,121 

42 


245 
136 


760 
4 


503 

704 

4 


6 

89 
521 


14 
I 

28 

409 

6 

22 

30 

1 

1 

3 

130 


164 
670 
161 
113 

6 

47 

22 

6 

83 


17 
17 

482 


859 
12 
11 
4 


715 
335 
854 


197 

9 

2,836 

930 

439 

10 

4,696 

41 

6 

672 


300 
246 


Females 

above  15 

years. 


28 
906 


139 
13 

50 


24 

162 

2 

19 


12 


282 
150 
69 


5 

,360 

4 


Total 
amount  paid 
in  wages 
Children]    during  the 

and  year, 

youths. 


6 
343 


28 


120 


58 


400 
'264 


15 
2,493 


6 
11 


2 

176 

5 


$1,  900 
28,  300 
43,  958 

70,  000 
20,  470 

9,900 

15,  000 

4,900 

1,350 

762,  697 

716,  599 
37,  904 

2,900 
493,  741 

8,525 

3,275 
104, 196 
58,739  1 

179,693 
800 

1,458 ; 

308,  683 

282, 135 

1,840 

20,  216 

4,000 
35,  709 
526,  770 

6,543 
50 

13, 900 

160, 900 

4,600 

8,700 

15,  000 

200 

450 

1,135 

71,  627 
180, 132 

277,  628 
71,204 

272,  936 
66,  698 
62,  076 

3,000 
35,  000 
70,  000 

3,000 
50,  047 

1,800 
6,953 
3,600 
245,  492 
1,000 

477,  224 

5,500 

3,300 

1,000 

23,200 

347,  924 
154, 700 
354,  896 
2,000 
323,  674 


120,  643 

3,640 

1,  519,  947 

.548,  807 

662,  086 

25,  000 

4, 177,  745 

30,  000 

3,000 

374,  278 


156,  000 

187,  383 

4,400 

15,  000 

44,  050 


Value  of 
materials. 


$3,  000 
61,  216 
93,  315 
100,  000 
15,  458 

8,200 

150,  000 

2,950 

8,000 

7,  090,  270 

5,  262,  747 
85,  005 
27,  550 

2,  564,  748 
58,  360 

3,400 
243,  650 
152,  230 

989,  979 

13,  500 

1,000 
286,  512 
397,  005 

1,470 
58,  076 

5,580 
93,  670 
829,  038 

2,437 
1,500 

10,  600 

215. 168 
6,000 
4,400 

200,  000 

2,500 

9,000 

2,035 

603,  200 

878. 169 

300,  909 
458, 165 
1,  280, 182 
270,  688 
133,  550 

6,000 

35,  000 

27,  000 

600 

60,  574 

14,  500 
44,460 

1,100 

448,  268 

6,000 

418, 758 

6,300 

3,660 

1,000 

82, 141 

1,  597,  796 

391,  200 

875,  211 

1,800 

622,  071 


114,  462 

2,  423 

1,  484,  902 

649, 194 
1, 196,  329 

80,  734 

9,  678,  636 

13,  000 

2,500 

19,  349, 435 


8, 137, 500 

1, 116, 321 

4,695 

7,100 

125,  250 


"Value  of 
products. 


$8, 000 
142,  000 
181,  698 
300,  000 

55, 160 

29,  506 
176,  000 

15,  000 
5,000 

8,  727, 128 

6,  748,  094 
109,  754 

41,  890 
4,  532,  733 

79,  700 

14,  400 
394,  000 
254,  285 

1,  627,  640 

10,  875 

3,650 
811,  990 
853,  046 

3,  600 
101,  900 

11,  580 
178,  847 

1,  906,  680 

17,  477 
2,700 

30,  000 
467,  000 

13,  000 

16,  000 
300,  000 

3,250 

9,500 

6,047 

722,  000 

1, 173,  258 

798,  077 
698,  338 

2,  015,  569 
454,  409 
639, 125 

30,  000 

100,  000 

120,  000 

5,000 

172,  682 

21,000 

62, 412 

7,800 

912,  352 

10,  000 

1,  224,  619 

30,  000 

11,  075 
3,000 

149, 150 

2,  231,  202 
767,  200 

1,  579, 404 

4,000 

1, 150, 115 


279,  909 

9,000 

4,  640,  852 

1,  384,  629 

2,  111,  069 

137,  500 

17, 122,  230 

60,  000 

9,000 

20,  719. 640 


8,  370, 100 

1,  743,  380 

13,  000 

45,  600 

191,100 

163 


154 


STATISTICS  OF  MANUFACTUEES. 


O^ABLE  IV.— MANUFACTURES  IN  EACH  STATE  AND  TEEEITOEY:  1880. 

B— NEW  JERSEY,  by  specified  industries— Coutinued. 


Mechanical  and  manufacturing  industries. 


Stationery  goods 

Steam  fittings  and  heating  apparatus  (see  also  Foundery  and  macliiue- 
shop  products). 

Stereotyping  and  electrotyping  (see  also  Type  founding) , 

Stone-  and  earthen- ware 

Straw  goods 

Sugar  and  molasses,  refined 

Surgical  appliances 

Taxidermy 

Thread,  Imen 

Tinware,  copperware,  and  sheet-iron  ware  (see  also  Coppersmithing)  . . 

Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smotlng, 

and  snuff). 

Tools  (see  also  Cutlery  and  edge  tools ;  Hardware) , 

Toys  and  games 

Trunks  and  valises 

Type  founding  (see  also  Stereotyping  and  electrotyping) 

Umbrellas  and  canes 

Upholstering  (see  also  Furniture) ].,. 

Upholstering  materials '.'.'.'.'.'. 

Varnish  (see  also  Paints) 

Vin  egar 

Watch  and  clock  materials 

"Watch  and  clock  repairing 

Watch  cases '.'.'.'.'.'.'.'.'.'. 

Wheelbarrows '.'.'.'.'.'.'.'.'.'.'.. 

Wheelwrighting  (see  also  Blacksmithing;  Carriages  and  wagons)  -  .. 

Whips 

Window  blinds  and  shades 

Wire  !!'.'.'!!!!."!".!!' 

Wirework 'I. "'.'.'.'.[[[. 

Wood,  turned  and  carved  (see  also  Lumber,  planed ;  Sash,  doors,  and 

blinds). 

Wooden  ware ._ 

Woolen  goods  (see  also  Carpets,  other  than  rag ;   Felt  goods ;   Gloves 

and  mittens;  Mixed  textiles;  Worsted  goods). 

Worsted  goods  (see  also  Woolen  goods) .^ 

Zinc 


ITo.of 
estab- 
lish- 
ments. 


4 
2 
1 
I 
165 


283 

3 

7 
15 

1 

8 
30 


6 
3 

23 
2 
1 

364 
1 
4 
3 
6 


Capital. 


$00, 500 
40, 000 

50,  OOO 

2,  057,  200 

54,  800 

2, 110,  000 

4,000 

10,  000 

500,  000 

656,  310 

1,  293,  000 

479,  595 

31,  650 

8,600 

991,  800 

1,000 

101,  800 

34,  500 

62,  500 

430,  000 

16,  225 
14,  600 
29,  750 

153,  000 
100,  000 

386,  673 
70,  000 

154,  300 
260,  000 
248,  800 

114,  525 

1,600 

2,  530, 126 

45,  000 
125,  000 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


7 
2,054 


4 

6 

200 

808 

990 

761 

48 

50 

1,313 


108 
48 
45 
84 

13 
16 
30 
326 
48 

569 

32 

70 

430 

185 


3 

1,827 


Females 

above  15 

years. 


458 
192 


Children 
and 

youths. 


18 


Total 

amount  paid 

in  wages 

during  the 

year. 


Value  of 
materials. 


668 


5 
100 
730 
38 

1,994 

71 


22 
160 


76 


997 
85 


181 
70 


12 
250 


20 

100 

8 


539 
55 


$29,  048 
24,  800 

3,000 

1, 101,  511 

30, 160 

476,  216 

4,624 

9,000 

260,  000 

361,  274 

923,  350 

332,  276 

23,  450 
11,  716 
650,  822 


64,  448 

23,  687 
39,  600 
56,  630 

3,440 

6,300 

17,701 

137,  342 

17,  000 

205, 127 

24,  000 
36,  300 

273,  350 
87,  649 

86,  094 

2,000 
996,  384 

22,  200 
46,373 


$21, 740 
22,  000 

4,000 

1,  030,  598 

145,  800 

20,  794,  901 

3,500 

10,  000 

760,  000 

798,  999 

3,  492,  949 

800,  706 

10,  950 

12,  737 

1,  349,  855 

400 

65,  513 

58,  731 

75,  000 

661,  007 

29,  750 

7,600 

18,  900 

617,  225 

14,  000 

260,  302 
25,  000 
104,  000 
718,  000 
172,  880 

102,  625 

3,600 
3, 162, 966 

70,417 
141,  548 


B-NEW  MEXICO  TEKRITORY,  by  specified  industries. 


MECHAKICAL  AND  MANUFACTURING  INDUSTRIES. 

All  industries 

Bl.tcksmithing  (see  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing 

Brick  and  tile  

Carpentering 

Carriages  and  wagons  (see  also  Wheelwrighting) 

Clothing,  men's 

Flouring-  and  gristmill  products 

Furniture 

Jewelry 

Liquors,  distilled . 

Liquors,  malt 

Liquors,  vinous  (see  also  Liquors,  distilled) 

Lumber,  sawed   

Masonry,  brick  and  stone 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Wheelwrighting  (see  also  Blacksmithing;  (Carriages  and  wagons) 

164 


144 


/     $463, 276 


4,950 

5,300 

800 

40,250 

20,  000 

600 

249,  250 

3,500 

13,  000 

1,000 

6,000 

1,300 

74,  675 

700 

7,600 

30,  000 
1,000 
3,450 


17 

6 

8 

182 

12 

2 

134 

4 

16 

1 

2 

3 

172 

4 

11 

12 

] 

16 


$218,  731 


5,944 

3,650 

000 

90,  075 

9,500 

2,100 
36,418 

3,600 

11,  000 

40 

410 

800 

24,240 

2,000 

5,900 

10, 100 

660 

12,806 


$871,  352 


6,675 

3,600 

500 

205,  250 

30,  000 

1,000 

435,  460 

7,000 

14,  000 
350 

1,772 
1,500 
117,  055 
3,300 
8,600 

22,  000 
500 

15,  000 


Value  of 
products. 


$78, 900 
60,000 

20,000 

2,598,757 

251, 900 

22, 841, 258 

16, 100 

25,000 

1, 200, 000 

1,404,655 

5, 063, 949 

1,508,810 

38,700 

34,247 

2,453,923 

1,200 
180, 300 
105,680 
126,000 
840,774 

42,390 
20, 651 
74,060 
859,817 
86, 000 

697,470 
90, 000 
226, 500 
1,093,500 
308, 000 

231,420 

6,500 
4, 984, 007 

119,000 
200, 000 


A-NEW  MEXICO  TERRITORY,  by 

rOTALS 

OF  COUNTIES. 

TheTerritory 

144 

$463,  275 

553 

4 

$218,  731 

$871,  352 

COUNTIES. 

Bernalillo 

Colfax ;. 

Do5a  Aiia 

3 

8 

7 
7 
0 

9 

21 

12 

16 

8 

32,500 
8,600 
45,  300 
16, 175 
10,  950 

60,  700 
23,  000 

128,  760 

61,  450 
21,  700 

20,  250 
34,  000 

26 
26 
21 
24 
10 

18 
36 
251 
76 
21 

23 
21 

3,000 
6,194 
7,887 
5,318 
1,088 

4,090 

5,845 

133,  629 

33,  695 

3,  800 

4,210 
8,475 

17,  000 
9,100 
56,  575 
16,  230 
6,185 

56,  000 
40,  625 
321,  330 
125,897 
^9,600 

98,210 
54,  700 

23,520 
22,330 

Grant 

Lincoln ''' 

Mora 

Eio  Arriba .....'. 

Sun  Miffuel 

26,630 
10,720 

66, 086 
52,874 

Santa  F6 

Socorro 

Taos 

3' 

1 

204,490 
81,110 

114,704 

72,500 

$1,284,846 


20,650 
11,430 
1,500 
336, 790 
48,000 

S,600 

529, 171 

18. 000 

35, 000 

536 


4,000 

173,930 

7,000 

15,800 

40, 000 
2,000 
34,230 


STATISTICS  OF  MANUFACTUEES. 
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A— NEW  YORK,  by  totals  of  counties. 
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CoTmties. 


The  State. 


Albany 

Allegauy  — 

Broome 

Cattaraugus  - 
Cayuga 


Chautauqua  . 

ChemuDg 

Chenango 

Clinton 

Columbia  — 


Cortland . . 
Delaware . 
Duchess . . 

Erie 

Essex 


Franklin. . 

Fulton 

Genesee  . . 
Greene  ... 
Hamilton . 


Herkimer.. 
Jefferson  . . . 

Kings 

Lewis 

Livingston  . 


Kadison 

Monroe  

Montgomery  . 
New  York  . . . 
Niagara 


Oneida 

Onondaga. 
Ontario . . . 

Orange 

Orleans 


Putnam 

Queens 

Kcnsselaer  . 


Richmond 

Hockland 

Saint  Lawrence. 

Saratoga 

Schenectady 


Schoharie. 
Schuyler. . 

Seneca 

Steuben  .. 
Suffolk  .... 


Sullivan  ... 

Tioga 

Tompkins  . 
Ulster  .... 
"Warren 


"Washington . 

"Wayne 

Westchester - 

"Wyoming 

Tates 


Ifo.of 
estab- 
lish- 
ments. 


42, 739 


1,213 
400 
403 
533 
485 

594 
421 
445 
287 
385 

260 
444 
460 
1,831 
188 

276 
464 
309 
260 
19 

454 
696 
5,281 
338 
314 

454 

1,104 

324 

11,  339 

285 

1,100 

1,227 

403 

496 

160 

695 
550 
46 
355 


100 
166 
827 
392 
171 

244 
174 
172 
610 
379 

270 
290 
?.14 
558 
134 


502 
299 
145 


Capital. 


$514,  246,  575 


27,  873,  440 

1,  586,  096 

3,  978,  824 

2,  885,  309 

5,  564,  537 

4,  461,  760 

3,  605,  096 
1, 118,  820 
3,  246,  255 

8,  078,  830 

1,  501,  766 
1, 190,  757 

9,  572,  694 
29,  200,  731 

3,  955,  950 

1,  475,  415 

3,  621,  258 
932,  569 

1,  679,  375 
179,  410 

4,  355,  988 
3,  927,  230 

62,  719, 399 
1,  797,  365 
1, 128,  080 

1,  977,  288 
15,347,133 

6,  445, 190 
181,  206,  356 

3,  335,  649 

12,  606,  989 

13,  213, 178 

2,  133,  603 
6,  650,  648 

824,  900 

6,  203,  315 

1,  689,  763 
323,  700 

7,  536,  650 
18,  255, 148 

2,  658,  570 
1,  600,  390 

3,  842,  875 
6,  409, 137 

1,  560,  650 

588,  365 
478,  440 

2,  407,  210 

3,  888,  905 
1,  686,  907 

804,  765 

1,  758,  720 

2,  033, 118 

3,  958, 408 
2, 112,  380 

2,  658, 188 
2,  091,  684 
5,  659,  424 
1,073,370 
698,  715 


AVERAGE  KUMBEB  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years 


364,549 


Females 

above  15 

years. 


15, 230 
1,197 
2,  834 
2,073 
4,242 

3, 132 
2,941 
1,106 
2,403 
2,655 

1,152 
1,035 
5,077 
16,  637 
1,626 

1,168 
2,701 

847 
1,366 

144 

2,620 
2,045 
37,  878 
1,397 
953 

1,325 

11,  228 

2,972 

146, 179 

2,217 

7,876 

10,  406 

1,345 

5,067 

626 


1,197 

179 

3,197 

13,  283 

1,439 
2,165 
2,792 
3,386 
2,022 

471 

413 

1,245 

2,694 

1,350 

858 
1,209 
1,450 
3,701 
1,065 


1,955 

1,657 

7,642 

666 

631 


137,  455 


6,325 

62 

696 

76 


130 

163 

1,157 

315 

28 

1,909 

2,132 

76 

106 

3,433 

102 

405 


Children 

and 
youths. 


29,  529 


678 
382 


305 

4,330 

2,339 

71,  795 

278 


3,162 

177 

1,079 

28 

937 

392 

65 

487 

13,  013 


364 
241 


231 


40 
254 
124 
134 


63 

126 

192 

1,960 

182 
206 
2,286 
85 
44 


2,446 
39 

127 
51 

204 

242 

124 

37 

97 

488 

65 

11 

876 

1,443 

39 

27 
145 

39 
483 


Total 

amount  paid 

in  wages 

during  the 

year. 


$198,  634,  029 


246 

86 

3,621 

20 

7 

58 
1,449 

737 
9,378 

215 

931 
766 

28 
646 

22 

277 

72 


200 
,307 

30 
229 
112 
312 

78 

2 

5 

65 

30 


46 
305 
283 

68 

85 

674 

36 

4 


7,  866,  733 
333,  068 

1,  289,  588 
691,  507 

1,  861,  785 

1,  285, 166 

1, 166,  479 

291, 179 

724,  573 

1,  299,  850 

406,  588 
2.38,  655 

2,  607,  642 
7,  985,  093 

470, 136 

338,  414 

1,  509,  564 

241,374 

467,  844 

33,860 

1,  337,  953 

912, 813 

22,  867, 176 

340,  696 

222,  543 

425,021 
5,749,047 
1,723,780 
97,030,021 

797,  046  i 

3,  427,  566  j 
3,  995,  627  : 

472,692  I 
2,204,083 
172,852  I 

1,  554,  829 

353,603 

87,  981 

1,  692, 166 

8, 184,  666 

676,  305 
854,  308 
810,862 
1,  436,  731 
775,  915 

89,  978 

92,  423 

684,  447 

856,  091 

419, 139 

184,  032 
326,  940 
506,  832 
1,  385, 125 
470,  837 

565,  335 
423,641 
3,  231,  364 
207,  286 
186,478 


Value  of 
materials. 


$679,  612,  545 


"Value  of 
products. 


20,  600,  969 
2, 169,  402 

4,  894,  316 

3,  984,  591 

5,  288,  658 

4,  294,  687 
■   4,  238,  245 

1,375,718 
2,  829,  625 
4,  378,  222 

2,  379,  348 
1,  223,  838 
7, 577,  223 

30,  723,  295 
1,  846,  630 

1,  865,  789 

4,  320,  997 
907, 423 

1,  399,  973 
307,  742 

3,  749,  409 
4, 166,  253 

130, 108, 417 
2, 185,  867 

1,  037,  229 

2,  205,  202 
18,  694,  915 

6, 136,  249 
288, 441,  691 

3,  701, 460 

11,  098,  698 

12,  222, 132 
2,  480,  648 

5,  772,  067 
808, 179 

8,  318,  024 

1, 498,  578 

669,  941 

5,  315,  352 

17,  448,  710 

2,  807,  237 
1,  523,  888 

4,  532, 187 
4,  882,  062 
1,  606,  896 

661,  029 

526,  772 

!,  570,  164 

3,  850,  743 
1,  301,  617 

1,  095,  854 

2,  098,  887 
1,  688,  786 

3,  504,  036 

1,  772,  737 

2,  208,  225 
1,  796,  964 
7,  752, 838 
1,  287,  599 

698,  422 


$1,  080,  696,  596 


36,  258,  031 
3,190,386 
7,536,513 
6,  684,  808 
9,  560, 397 

6,  616,  654 

6,  392,  717 
2, 173,  603 
4, 149,  776 

7,  772,  623 

3,  425, 138 

1,  919,  496 
12,  204, 168 
47,  522,  471 

3,  008,  617 

2,  519,  205 
7, 152,  019 
1,  534,  676 
2,306,418 

476,  994 

6,  676,  355 
6,  563,  014 
179, 188,  685 
3, 193,  655 
1,  625,  355 

3,  354,  258 
29,  949, 126 
10,  375,  026 

472,  926, 437 

5,  757,  707 

17,  808,  378 
20, 428,  477 

3,  679,  924 
10,  0.58,  463 

1,  273,  237 

12,  034,  845 

2,  372,  321 
841,  054 

9, 104,  347 
33,  679,  573 

4,  636,  237 

3,  236,  385 

6,  614,  981 
8,  053,  673 
2,  847,  802 

934,  844 

788,  211 

2,  927,  772 

5,  863, 128 
2, 176,  613 

1,  557,  436 

2,  931,  741 
2,  897,  300 

6,  533,  735 

2,  830, 141 

3,  597,  512 
2,  842,  854 

14,  217,  985 
1,  906,  826 
1,117,475 


B — NEW  YORK,  by  specified  industries. 

MECHAKICAL   AKD   MANUFACTUEIKG  INDDSTEIES. 

All  industries 

42,  739 

$514,  246,  675 

364,549 

137,  455 

29,  529 

$198,  634,  029 

$679,  612,  545 

$1,  080,  696,  696 

Agricnltnral  implements 

265 
150 
10 
46 
3 

4 

8 
20 
28 

72 

3 
22 
15 

6 
3,769 

9,  580,  009 
1, 101,  660 

30,  500 
178,  000 

40,  500 

30, 100 
.755,  500 
212, 100 
434,  200 
162,  000 

110,  000 
674,  209 
370,  069 
133,  500 
3,  213,  002 

6,335 
455 

22 
182 

15 

17 
271 
158 
249 
520 

22 

318 

135 

102 

4,715 

127 
109 

2,  513,  875 
950,  938 

15,  037 
106,  275 

11,490 

8,034 
338,  850 

98,  219 
215,  585 

83,805 

9,729 

196,  674 

82,  216 

62,  .SOO 

1,  761,  612 

4,  580,  010 

2,  257,  623 

9,556 

364,794 

68,600 

65,193 
3, 119,  600 

452,  890 
1,644,714 

124,  210 

95,860 

1,  904,  513 
368,  618 
200,  300 

2,  034, 407 

10,  707,  766 

4,  343,  924 

57, 120 

569,  339 

104,  000 

-Artmoial  feathers  and  flowers  (see  also  MUllnery  and  lace  goods) 

Artificial  limbs  (see  also  Surgical  appliances) .     .                  

3,047 

Awnings  and  tents 

101 

11 

Axle-grease 

Babbitt  metal  and  solder 

Bags,  other  than  paper 

454 
144 
155 
172 

82 

7 

16 

86 

3,884,300 

Bags,  paper 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals)  

2  142  730 

Baskets,  rattan  and  willow  ware  .          .                         

309  982 

Bells       

133,  800 

2,  365, 139 

683,  518 

488,  160 

6,  253,  634 

BiOtineand  hose,  leather .' .' 

22 

26 
5 
6 

60 

BilhniTi  tables  and  materials 

Blacking                                                   ■"" "' 

15 
1 

Blacksmithing  (see  also  "Wheelwrighting) 

lt)5 


156 


STATISTICS  OF  MANUFACTURES. 


TABLE  IV.-MANUFACTUEES  IN  EACH  STATE  AND  TEREITOEY:  1880. 
B— NEW  YOEK,  by  specified  industries— Continaed. 


Mechanical  and  manufacturing  industries. 


Bluing 

Bone-,  ivory-,  and  lamp-black 

Bookbinding  and  blank -book  making 

Boot  and  sboe  cut  stock 

Boot  and  sUoo  findings 

Boot  and  sboe  uppers 

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  cigar 

Boxes,  fancy  and  paper 

Box^R,  wooden,  packing 

Brass  and  copper,  rolled 

Brafls  castings  (see  also  Bronze  castings)  .., 

Brass  ware 

Bread  and  other  bakery  products 

Brick  and  tile  (see  also  IJrain  and  sewer  pipe) 

Bridges 

Bronze  castings  (see  also  Brass  castings) 

Brooms  and  brushes 

Buttons 

Calcium  lights 

Carpentering 

Carpets,  otber  tban  rag  (see  also  "Woolen  goods) 

Carpets,  rag 

Carpets,  wood 

Carriage  and  wagon  materials 

Carriages  and  wagons  (see  also  "Wheel wrigMing) 

Carriages  and  sleds,  children's 

Cars,  railroad,  street,  and  repairs 

Celluloid  and  celluloid  goods 

Cement , 

Cbarcoal 

Cheese  and  butter  (factory) ^ , 

Chocolate 

Cigar  molds ' , 

Cleansing  and  polishing  preparations 

Clocks  - , 

Cloth  finishing , 

Clothing,  men's 

Clothing,  women's 

Cofi"ee  and  spices,  roasted  and  ground , 

CoflBns,  burial  cases,  and  undertakers'  goods 

Collars  and  cuifs,  paper , 

Combs ,... 

Confectionery , 

Cooperage 

Coppersmithing  (see  also  Tinware,  copperware,  and  sheet-iron  ware). 

Cordage  and  twine 

Cork  cutting 

Corsets 

Cotton  goods  (see  also  Hosiery  and  knit  goods ;  Mixed  textiles) 

Cutlery  and  edge  tools  (see  also  Hardware ;  Tools) 

Dentistry,  mechanical 

Dentists'  materials  

Drain  and  sewer  pipe  (see  also  Brick  and  tile) , 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders;  Patent  medi- 
cines and  compounds). 

Dyeing  and  cleaning 

Dyeing  and  finishing  textiles 

Dyestuffs  and  extracts 

Electrical  apparatus  and  supplies  (see  also  Telegraph  and  telephone 

apparatus). 
Electroplating 

Emery  wheels 

Enameling 

Engravers'  materials 

Engraving  and  die-sinking 

Engraving,  steel , 

Engraving,  wood 

Envelopes 

Explosives  and  fireworks 

Fancy  articles , 

Felt  goods  (see  also  "Woolen  goods) 

Fertilizers ■ 

Files  (see  also  Saws) 

Fire-arms 

Flags  and  banners 

Flavoring  extracts 

Flax,  dressed 

Flouring-  and  grist-mill  products 

Food  preparations  (see  page  39) 

Foundery  and  machine-shop  products  (see  also  Iron  work,  architect- 
ural and  ornamental;  Steam  fittings  and  heating  apparatus). 
Foundery  supplies 

Fruits  and  vegetables,  canned  and  preserved 

Fuel,  artificial 

Furnishing  goods,  men's 

Furniture  (see  also  Mattretaes  and  spring  beds;  Upholstering) 

Furnitnro,  chairs 

ICG 


So.ot 

estab- 

Ush- 

ments. 


6 

156 

3 

15 

22 
2,831 

64 
113 
156 

1 
102 

8 

1,719 

321 

4 

1 

215 

18 

2 

1,487 

10 

26 

2 

62 

667 
19 
26 
1 
10 


1,652 
4 
1 


1,583 

277 
58 

115 

3 

6 

392 

740 

40 
37 
20 
27 
67 

87 

156 

6 

12 
112 


7 
103 
26 

76 
2 
10 


75 
37 
5 
4 
11 

12 

1,768 

31 


1 

73 

849 

62 


Capital. 


67, 
2,  536, 


49, 

8,  283, 

44] 

959, 

1,  742, 


1,  219, 
64, 

5,  030, 

3,  923, 

314, 

1,  581 

450, 

18, 

4,  845, 

6,  422, 

11, 

2, 

451 

6,  487, 

287, 

980, 

6, 

193, 


3,  676, 

55, 

6, 

159, 

625, 

13, 

30,  617; 

5, 141, 

2,  066, 

1,  360, 
170, 
162, 

2,  279, 

2,  752, 

471, 

3,  032, 
176, 
211, 

12,  644, 

1,  690, 
109, 
85, 
105, 

6,  779, 


131, 

2,  343; 

933, 

17, 

228, 

10, 
21 
48, 
162, 
535, 

33, 

6, 

117; 

695, 

157, 

2,  328, 

234, 

788, 

32, 

122; 

58, 

19,  646, 

452, 

34,  046, 

22, 

1, 102, 

100, 

2,  349, 

8,  220, 

991 


AVEKAGE  KUMBEE  OF 
HANDS  EMPLOYED. 


Males 

above  16 

yeara. 


40 

26 

2,019 

22 

101 

53 

12,  957 

599 

886 

1,487 

85 

1,309 

127 

4,943 

6,716 

171 


1,814 

256 

17 

10,  455 

1,887 

27 

4 

422 

6,218 

439 

1,221 


2,626 

39 

6 

74 

771 

42 

36,  635 

1,649 

544 

679 
52 

168 
1,666 
4,479 

412 

939 

97 

118 

3,259 

1,443 

97 

117 

65 

1,652 


128 

1,359 

303 

11 

511 

3 

17 

56 

263 

460 

164 
5 
103 
736 
137 

900 

397 

489 

6 

30 

90 

4,284 

209 

30, 186 


1,271 

70 

780 

9,367 

1,195 


Femalea 

above  15 

yeara. 


Cbildren 

and 
youths. 


2,178 
63 
43 

40 
3,847 

296 
2,354 

121 


62 

26 

482 

29 


799 
1,054 


2 

,159 

4 


808 
44 


1 
304 


25,  822 

11,  892 

74 

166 
123 
154 
829 
35 


1,017 

64 

1,236 

4,564 

38 


5 
'392' 


72 

300 

10 

1 


9 

3 

5 

189 

4 

48 

36 

374 

46 

5 
6 


1,510 


7,045 
254 
368 


2 
205 
38 
21 

3 
704 
166 
173 
117 

3 

204 

15 

245 

619 


Total 

amount  paid 

in  wages 

during  the 

year. 


341 
123 


90 

556 

5. 

4 


173 
11 
39 


217 
2 

651 
64 
22 


4 
176 
360 

1 

505 

20 

116 

2,167 

100 

8 

4 

3 

46 


3 

270 
6 


10 

21 

1,041 


673 


221 
454 
540 


$18,  775 
9,349 

1,  680,  629 

22,  450 
60,  312 

37,  244 

6,  591,  833 

373,  278 

916,  049 

684,  519 

52,  031 

683,  243 

56,457 

2,  612,  982 
1,  613,  766 

65,  500 


814,  349 

332,  799 

9,212 

5,  663,  901 

1,  952,  391 

9,  933 

2,250 

139,  063 

2,  882,  672 
J92,  228 
556,  590 

300 
134,  701 

975 

623,  391 

26,  203 

5,200 

42,  435 

382,  920 

17, 188 

18,  324,  466 

4, 196,  913 

380,  259 

399,  309 
38,  050 
106,  608 
835,  204 

1,  676,  719 

279,  392 

632,  748 

56,  430 

228,  661 

2,  218, 121 

614, 403 
47,044 
63,  304 
25, 403 

993,  556 


74,448 

842,  387 

164,  315 

8,450 

264, 169 

1,920 

10,  020 

32,  320 

151,  808 

1, 158,  960 

132,  817 
10,  416 
51,  599 

436,  041 
36,  289 

287,  859 

163,  553 

391,  500 

14,  800 

17,  905 

12,  753 

1,  587,  809 

117,  616 

14,  828,  342 

930 

346,  050 

10,  000 

1,  790,  514 

4,  997,  041 

472,  974 


Value  of 
materials. 


$73, 850 

80,293 

2,  445,  294 

54,  400 

94,267 

109,  346 

13,  800,  951 

603,  337 

1,  508,  391 

2,  309, 185 

470,  610 

1,  301,  247 
168,643 

13,  022,  040 
1, 196,  925 

319,  000 
300 

2,  030,  919 
366,  372 

23,631 

10,  317,  052 

4,  453,  410 

23,  003 

3,500 

314,  536 

4,  031,  422 
368,  340 

1, 470,  232 

1,000 

164,  300 

4.700 

8,  848,  708 

157,  403 

17,  000 

147, 419 

508,  650 

26,  656 

52,  712,  947 

12,  577,  958 

6,  073, 482 

953, 199 

242,  458 

52,  825 

4,  304,  823 

3,  913,  531 

645,  268 

4, 110, 112 

186, 109 

443,  661 

5,  627,  299 

799, 137 
78,  309 
60,  874 
57,  908 

6,  978,  755 


210,  010 

1,  075,  559 
1,399,176 

17, 150 

18.5.  927 

15,  000 
10,  099 
21,964 
99, 138 
385,  514 

17,  834 

23, 150 

101,  048 

452,  384 

155,  893 

2,  242,  511 
103,  377 

84,  000 
25,  500 
77,  048 

46,  050 

43,  226, 194 

629,  513 

20,  214,  369 

2,240 

1,  619, 484 
55,  000 

3,  770,  374 
6,  749,  672 

614,  690 


Value  of 
products. 


$124, 700 
107, 626 


204, 120 

198, 797 
24,  991, 983 
1, 339, 668 
3,  038, 777 
3,  610, 472 

583,  709 
2,  458, 445 

260,  214 
19, 937, 953 
4,108,464 

426. 000 
1,036 

3,705,127 
916,262 
46,243 

19,410,276 

8,419,2.M 

44,361 

7,500 

619, 631 

8,888,479 
703,469 

2, 304, 680 

10, 000 

387, 968 

7,450 

12,295,363 

257, 153 

26  000 

267, 250 

1,  037, 350 

91, 129 

81, 133, 611 

20, 314, 307 

7, 652, 672  . 

1,942,677 

408,832 

228,719 

6, 686, 389 

6, 765, 719 

1, 021, 372 
5, 207, 135 

323. 001 
791, 639 

9, 723, 527 


335, 220 

220, 858 

124, 866 

9,  991,  259 


385,171 

2,776,164 

1,831,762 

38, 900 

696,  932 

40, 000 
42,583 
70,  500 
476, 386 
1, 808,  850 

283,747 
36,271 
235,447 
1,264,944 
257,450 

3,150,313 

412,554 

823, 600 

60, 000 

120, 237 

,  67, 150 

49,  331, 984 

899,722 

44,714,915 

4,200 

2,  379, 816 
102, 000 
7,147,443 
15,210,879 
1,404,138 
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Table  IV.— MANTJTACTUEES  IE  EACH  STATE  AND  TEEEITOEY:  1880. 
B— NEW  YORK,  by  specified  industries — Continued. 


Hechanical  and  manufacturmg  industries. 


Ifurs,  dressed 

Galvanizing 

Gas  and  lamp  fixtures 

Gas  machines  and  meters  . 
Glass 


Glass,  cut,  stained,  and  ornamented 

Gloves  and  mittens  (see  also  Hosiery  and  knit  goods ;  Woolen  goods) . 
Glucose 


Glne. 

Gold  and  silver  leaf  and  foil 

Gold  and  silver,  reduced  and  refined  (not  from  the  ore)  . 

Graphite 

Grease  and  tall  ow 

Gunpowder 

Hairwork 


Hand-knit  goods 

Handles,  wooden 

Hand-stamps 

Hardware  (see  also  Cutlery  and  edge  tools ;  Tools) 
Hardware,  saddlery 


Hat  and  cap  materials 

Hats  and  caps,  notincluding  wool  hats 

Hones  and  whetstones 

Hosiery  and  knit  goods  (see  also  Cotton  goods;  Gloves  and  mittens; 

"Woolen  ^oods). 
Housefumishing  goods 

Ink. 


Instruments,  professional  and  scientific  . 

Iron  and  steel 

Iron  bolts,  nuts,  washers,  and  rivets 

Iron  forgings 


No.  of 
estab- 
lish- 
ments. 


Iron  nails  and  spikes,  cut  and  wrought 

Iron  pipe,  wrought 

Iron  railing,  wrought 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and  ma. 

chine.shop  products). 
Ivory  and  bone  work 


Japanning 

Jewelry 

Jewelry  and  instrument  cases  . 

Jute  and  jute  goods 

Kaolin  and  ground  earths 


Kindling  wood 

Labels  and  tags 

Lamps  and  reflectors . 

Lapidary  work 

Lard,  refined 


La«ts 

Lead,  bar,  pi[>e,  sheet,  and  shot. 

Leather,  cuiTied 

Leather,  dressed  skins 

Leather  goods , 


Leather,  patent  and  enameled 

Leather,  tanned  

Lime  

Linen  goods 

Liquors,  distilled 


Liquors,  malt 

Liquors,  vinous  (see  also  Liquors,  distilled) 

Lithographing  (see  also  Printing  and  publishing) . 

Lock,  and  gun-smithing 

Looking-glass  and  picture  frames 


Lumber,  planed  (see  also  Sash,  doors,  and  blinds ;  "Wood,  turned  and 
carvfd). 

Lumber,  sawed 

Malt -. 

Mantels,  slate,  marble,  and  marbleized 

Marble  and  stone  work 


Masonry,  brick  and  stone 

Matches 

Mats  and  matting 

Mattresses  and  spring  beds  (see  also  Furniture) 

Millinery  and  lace  goods  (see  also  Artificial  feathers  and  flowers)  . . 

Millstones 

Mineral  and  soda  waters 

Minora 

Mixed  textiles  (see  also  Cotton  goods;  silk  and  silk  goods;  Woolen  goods) 
Models  and  patterns 


Musical  instruments  and  materials  (not  specified) . 

Musical  instruments,  organs  and  materials 

Mu8ic«l  insirumenta,  pianos  and  materials 

Needles  and  pins 

Nets  and  seines 


95 
8 

18 
3 

32 

109 

199 

3 

9 

29 

10 
1 

23 
6 


30 

17 

141 

9 


168 

4 
75 

10 

12 
67 
89 
26 
12 

3 
9 

49 


12 

260 

2 

3 

3 

109 
2 
25 
26 
11 

11 
10 
185 
71 
46 

1 

386 

79 

3 
19 

325 
12 
58 
122 
146 

222 

2,822 

111 

5 

560 

280 

8 

7 

65 

110 

4 

99 

1 

134 

54 

16 

52 

82 

4 

2 


Capital. 


$2,  622,  890 

273,  000 

2,  231,  000 

140,  000 

1,  933,  600 

596, 130 

2,  690,  048 

I,  750,  000 
867,  000 
160,  700 

193,  600 
8,000 
564,  004 
299,  660 
228,  300 

4,600 

139, 235 

41, 100 

1,  842,  226 

351,  000 

392,  228 

1,  682,  140 

7,900 

5,  334,  876 

23,  906 

388,  800 
571,350 
21,  543,  221 
432,  619 
852,  600 

250,  000 
379,  500 
200,  697 
106,  000 

182,  414 

13,  750 

2,  663,  938 

6,900 
390,  000 
73,  000 

738,  500 
16,  000 

487,  000 
99,  250 

786,  366 

87,  382 

901,  575 

1,  720,  356 

1,  831,  040 

483, 100 

2,180 

II,  710, 415 
794,  332 

76,  800 
453,  025 

27,  580,  502 

459,  000 
1,  628,  650 

125,  325 
1,  026,  481 

4,  566,  865 

13,  230,  934 

8, 196,  810 

221,  500 

4,  892,  056 

966,  695 
331,  950 
193,  650 
449, 198 
1,  460,  680 

26,  700 
864,  948 

20,  000 

7,  903, 150 

131,121 

44,150 

460,  350 

6,  627,  845 
104, 100 

8,000 


AVERAGE  NUMBER  OF 
HANDS  EMPLOIED. 


Males 

above  16 

years. 


Females  Children 
above  15      and 
years,     youths. 


1,133 
239 

1,500 
119 

2,116 

842 
1,569 
775 
297 
354 

85 

18 

323 

122 

96 

3 

190 

62 

2,062 

687 

414 

2,408 

14 

2,389 

33 

77 
465 

10,  697 
416 
703 

204 
236 
281 
104 

232 

26 

2,052 

26 

197 

87 

755 

3 

447 

90 

492 

100 
113 
884 
1,071 
783 

5 

4,991 

763 

56 

155 

8,064 

93 

1,193 

157 

1,354 

3,113 

11,  056 
1,252 

108 
5,759 

2,873 
104 
183 
366 
722 

12 

664 

20 

3,369 

202 

73 

433 

3,892 

26 


1,882 


,623 
5 


110 


3 

10 

366 

109 


3 

55 
44 

275 
1,917 


4,470 
3 


33 


1 

220 


23 
129 


92 


234 
12 


6,722 
1 


50 

12 

127 


183 

121 

17 

20 

11 


4 

4 

1 

316 


16 

201 

1 


11 
23 
747 
49 
28 

29 

30 

6 

1 

28 

17 
118 


154 

1 

24 

16 

10 


Total 

amount  paid 

in  wages 

during  the 

year. 


144 
27 
142 

185 

389 


33 
52 
70 
19 
138 


$1,  052,  242 

122,  620 

867,  878 

63,  687 

1,  046,  812 

451,194 
1,  245,  013 
485,  000 
129, 139- 
189,  382 

60,  462 
7,200 

178,  898 

73,  500 

150,  622 

8,623 
44,037 
33, 108 

1,  038,  028 
230,  080 

378,  451 

1,877,123 

2,648 

2,  036,  076 

16,  808 

61,  342 
266, 113 

4,  099,  4.y 
185,  694 
373,  770 

94,  795 
105,  997 
182,  770 

48,653 

116,  389 

16,  235 

1,  417,  710 

18,  980 

132,  621 

26,410 

359,  377 
2,085 
254, 163 
80,  226 
254,  883 

52,  869 

60,  658 

366,  426 

460, 130 

420,  28.0 

3,800 

1,  819,  742 

178,116 

32,097 

70,  820 

3,  912,  798 

33,  650 
828,  616 

90,  582 
670,  780 

1,  356,  491 

2, 162,  972 

513,  229 

50.  680 

3,  496,  242 

1,  520,  660 

84,860 

116,  029 

205,  252 

1,  068, 173 

4,600 

351,  014 

12,  000 

3,  049,  305 

119, 125 

37,  278 

234,648 

3,  213,  481 

31,  712 

1,700 


Value  of 
materials. 


$3, 715, 761 
331,  800 

1,  027,  565 

76,  655 
944,  691 

868, 452 
3,  404,  937 

2,  000,  000 
624, 123 
386,  824 

3,  030,  919 

6,000 

6,  623,  526 

'327,  319 

313,  273 

11,  967 
74,  948 
34,  266 

1,  514,  042 
381,  028 

663,  683 

3,  335,  778 

4,435 
5,  072,  058 

26,  739 

348,  000 
188,  186 

13,  395,  229 

672,  326 
809,  913 

183,  000 
640,  699 

314,  913 

184,  647 

217,  845 

6,801 

2,  765,  347 

7,450 
415,  788 

12,  100 

1,  071,  730 

9,900 

363,  885 

128,  682 

14,  317,  826 

37,  347 

1,  250,  492 

5,  210,  852 

2,  061,  438 
952,  073 

10, 136 

18,  014,  683 
345,  433 

39,941 

673,  472 

19,  823,  853 
254,  056 
842,  379 
105,  352 

1,  550,  915 

6,  271, 184 

9, 110,  263 

7,  781,  359 

65,  864 

4,  055,  445 

2,  265,  235 
270,  632 
203, 427 
873,  987 

3,  685,  280 

6,875 

690,  273 

132,  000 

6,  935,  558 

47, 196 

76, 433 

205,  661 

3,  570, 131 

39,  300 

4,600 


Value  of 
products. 


$5, 649, 133 

850,  770 

3,  738,  628 

177, 197 

2,  420,  796 

1,  801,  962 

5,  718,  529 

3,  075,  000 
884,  280 
055,  358 

3, 120, 452 

15,  000 

7,  32?,  970 
667,  843 
679,  629 

26,  032 

166,  842 

127,  032 

3,  396,  633 

720, 128 

1, 179,  609 

6,  464,  068 

12,  500 
9,  899,  540 

57,  040 

505,  010 
716,  922 

22,  219,  219 
929,  111 

1,  314,  274 

3  6,  000 
924,  746 
529,  067 
293, 131 

401,  674 

39,  715 

5, 340,  806 

29,  830 

650,  560 

87,  000 

1,  818,  721 

24,650 

857,  467 

313,  230 

14,  758,  718 

146,  582 
1,  701,  717 
6, 192,  002 

3,  095,  302 
1,  764,  778 

16,  000 

23,  653,  368 
707,  571 

88,  000 

1,  013,  550 

36,  392,  677 
375,  150 

2,  270,  854 
334, 798 

2,  828,  757 

8,  073,  766 

14,  356,  910 

9,  874,  098 

147,  Seii 
10, 189,  267 

4,  649,  356 

651,  270 
385,  340 

1, 426,  602 

5,  797,  531 

16,  000 

1,  368,  542 

150,  000 

13,  376,  380 

272,  665 

153,  204 

604,  891 

8,  084, 154 

91,  000 

8,800 

167 
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Table  IY.— MANUFAOTUEES  IN  EACH  STATE  AKD  TEEEITOEY:  1880. 
B— NEW  TOEK,  by  specified  ikdustries— Continued. 


Mechanical  and  manufacturing  industries. 


Oil,  essential... 

Oil,  lard 

Oil,  linseed 

Oil,  lubricating 
Oil,  neat's-foot . 


Oil,  resin 

Oilcloth,  enameled 

Oilcloth,  floor 

Oleomargarine 

Painting  and  paperhanging . 


Paints  (see  also  Yamish) 

Paper  (see  also  Collars  and  cuffs,  papers;  Envelopes;  "Wood  pulp). 

Paperhangings 

Paper  patterns 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . . 

Paving  materials 

Pencils,  lead 

Pens,  gold 

Pens,  steel 

Perfumery  and  cosmetics 


Photographic  apparatus 

Photographing 

Pickles,  preserves,  and  sauces 

Pipes,  tobacco 

Plated  and  britannia  "ware  (see  also  Silverware)  - . 

Plumbing  and  gasfitting 

Pocket-hooke 

Printtng  and  publishing  (see  also  Lithographing). 

Printing  materials 

Pumps,  not  including  steam  pumps 


ITo.of 

estab- 

Ush- 

ments. 


Packing-hose 

Kefrigerators 

Pegalia  and  society  banners  and  eniblems  . 

Roofing  and  rooiing  materials 

Kubber  and  elastic  goods 


Saddlery  and  harness 

Safes,  doors,  and  vaults,  fire-proof. 
Salt. 


Salt,  ground 

Sand  and  emery  paper  and  cloth 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed ;  "Wood,  turned  and 

carved). 
Saws 


Scalers  and  balances 

Sewing-machine  cases 

Sewing  machines  and  attachments 


Shingles,  split . 
Shipbuilding... 
Shirts. 


Shoddy  (see  also  Mixed  textiles) . 
Show-casea 


Silk  and  silk  goods  (see  also  Mixed  textiles) 

Silversmithing 

Silverware  (see  also  Plated  and  britannia  ware)  

Slaughtering  and  meat-packing,  not  including  retail  butchering  estab- 
lishments. 
Soap  and  candles 


Soda-water  apparatus 

Spectacles  and  eyeglasses 

Sporting  goods 

Springs,  steel,  car,  and  carriage 

Stamped  ware  (see  also  Tinware,  copperware,  and  sheet- iron  ware) . 

Starch  . 


Stationery  goods 

Steam  iittings  and  heating  apparatus  (see  also  Fonndery  and  machine- 
shop  products). 

Stencils  and  brands 

Stereotyping  and  electrotyping  (see  also  Type  founding) 

Stone-  and  earthen -ware 

Straw  goods 

Sugar  and  molasses,  refined 

Surgical  appliances  (see  also  Artificial  limbs) 

Taxidermy 


Telegraph  and  telephone  apparatus  (see  also  Electrical  apparatus  and 

supplies). 
Tinware,  copperware,  and  sheet -iron  ware  (see  also  Coppersmithing ; 

Stamped  ware). 
Tinfoil. 


Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  sniifl). 

Tools  (see  also  Cutlery  and  edge  tools;  Hardware) 

Toys  and  games 

Trunks  and  valises 

Type  founding  (see  also  Stereotyping  and  electrotyping) 

Umbrellas  and  canes 

168 


2 

8 

6 

852 

73 
168 

16 

4 

108 


I 
12 
I 

22 

'2 

290 

40 

16 

2 

725 
35 

712 

8 

72 

1 

23 

14 

147 

24 

1,123 

9 

69 

4 

1 

244 

18 

19 

2 

26 

3 

457 

195 

7 

17 

151 
1 

23 
128 


Capital. 


60 
85 
23 

7 
9 

53 
4 
17 
20 
4 

25 

1,190 

2 
45 


$30,  775 

170,  000 

1,  406,  000 

231,  800 

4,  800. 

82,  523 

125,  000 

1, 125,  000 

645,  500 

1,  667,  235 

4,  842,  600 
6,  859,  565 

2,  462,  000 
105, 100 

3,  512, 430 

58,  600 
236,  097 
314,  050 

23,  500 
462,  450 

4,000 
930,  875 
387,  050 
101,400 
290,  000 

I,  823,  398 

283,  950 

20,  027,  989 

91,  500 

260,  650 

500 

346,  528 

185,  200 

411,  991 

1,  589,  037 

1,  725,  782 
561,400 

2,  286,  081 
229,  200 

40, 000 

2,  639,  775 

435,  800 

369,  800 

7,000 

919,  725 

1,750 

3,  944, 100 

3,  732,  694 

32,  700 
51,  800 

4,  696, 775 

8,  000 
1,186,600 
4,  543,  625 

4,  462,  775 

165,  000 
264,  750 
733,  750 
360,  000 

1,  070,  340 

2,  260,  750 

2,  208,  725 
832,  000 

17,  600 
111,  350 

703,  500 

183,  000 

13,  726,  000 

77,  767 

3,200 

333,  553 

4,  756,  079 

580,  000 

3,  236,  830 

8,  274,  917 


270,  650 
418,  225 
433,  950 
798,  500 
1,  021,  450 


AVEnAOE.  NUMBER  OP 
HANDS  EMPLOrED. 


Males 
above 16 

years. 


126 

100 

359 

92 


23 

85 

560 

270 

4,000 

1,540 

2,929 

1,240 

13 

584 

95 
64 

169 
5 

171 


178 
177 
115 

3,188 

491 

11,  651 

67 

206 


473 

66 

852 

972 

2,192 
450 
962 
130 
10 

2,890 

332 

320 

17 

944 

5 

4,661 

1,133 

43 

101 

2,405 

4 

713 

1,688 

937 

72 

362 

259 

178 

1,068 

1,270 

1,160 

549 


649 

49 

2,626 

47 

4 

413 

4,707 

75 
1,343 

13,  098 

256 
388 
458 
420 
551 


Females 
above 15 
jieara. 


Children 
and 

youths. 


103 
751 
136 
84 
339 


116 
14 
45 

216 


278 
71 
23 
53 

1 

77 

,678 

1 


12,  453 
32 


5,459 

2 

31 


131 

12 
30 
298 


174 
915 


142 
290 


20 


31 

280 

50 
1,519 


405 
52 
111 


Total 

amount  paid 

in  wages 

during  the 

year. 


40 
134 
621 


178 

54 

1,088 

5 

2 


205 
3 
1 

1,769 


101 
22 

129 

1 

56 

49 

5 

128 

25 

120 

6 


23 

13 

7 

1 

10 

309 

13 

232 

995 


15 
125 
39 
66 
10 


$7,  000 
37,  415 
196,  277 
60, 485 
1,200 

14,  590 

45,  000 

222,  689 

126,  638 

2, 180,  099 

831,863 

1,  217,  580 

654,  853 

40,  538 

485,  558 

21,  097 
65, 118 

145,  907 
10, 000 

131,484 

3,402 

553,  709 

64,597 

97,208 

65,  000 

1,  307, 153 
285,  577 

8,  059,  487 
38,  653 
88,  313 

1,200 

215,  528 

46,  271 

459,  098 

697,  340 

905,  371 

233,  276 

274,  087 

31,897 

7,850 

1, 170,  394 

157,  250 

165,  735 

5,600 

483,  039 

825 

2,  907, 129 
2,  7M,  571 

33, 610 
68,  873 

2,  590,  025 

1,700 

674,  314 

1,  020,  790 

494,  903 

08,900 
191,  918 
201,102 

64;  821 
489,  259 

480,  574 
839,  931 
336,  393 

1,704 
62,  624 

319,336 

72,  734 

1,213,212 

27,  357 

2,200 

278,  801 

2, 151,  397 

90,  694 
1, 103,  435 

7,  671,  831 


114,  870 
207,  247 
255,  730 
336,  056 
528,  505 


Value  of 
materials. 


$73,  014 

920,  600 

4,961,782 

386,  571 

3,500 

189,  622 
261,  000 
906,  853 

4,  418,  695 
2,  257, 425 

6,  994,  561 

5,  579,  525 

2,  970,  282 

44,000 
1,  932,  938 

17,  868 

59,  844 

174,  356 

3,460 

724. 100 

2,630 
534, 458 
351,  080 
110,  718 
120,  000 

3,  300,  232 
532,  983 

9,  518, 171 
100,  205 
158,  568 

1,350 
396,  463 
103,  701 

783. 101 
1, 769,  673 

1,  734, 498 

399,  210 

607,  020 

218,  943 

27,648 


319,  059 

165,  957 

6,910 

386,  111 

1,625 

4,  055,  637 
6,410,261 

321,  220 
80,850 

5,  331,  804 

4,000 

775. 164 

40, 149,  850 

4,  889,  625 

215,  400 
162,  769 
263,  619 
424,  958 
1, 147,  721 

2,  045, 148 

2,596,013 

951,  871 

3,787 
52,  710 

241,  385 

145,  858 

67,  273,  614 

63,  379 

600 

321,  066 

5,  217,  864 

167,  867 
5,  337,  075 

11,  942,  043 


99,  520 

259,  552 

698,  830 

232,  950 

2,  450, 455 


Talue  of 
products. 


$117,785 

1, 026, 800 

5, 679, 607 

534, 595 

6,500 

238,471 

340, 000 

1, 426, 848 

5, 338, 753 

5, 897, 276 

9, 455, 900 
8,  524,  279 
5,  095, 955 
512, 550 
4,339,178 

53, 856 
172,427 
461, 761 

24,  OOti 
1, 280, 200 

10, 025 

1,  840, 191 

676, 916 

297,188 

290,  oeo 

6,642,401 

1,  033, 834 

27, 885, 376 

190, 000 

365, 153 

5,512 
801,172 
209,  263 

1,  695,  672 

2,  914, 119 

3, 792, 955 
807,516 

1,107,760 
266, 906 
84,  000 

4, 879, 894 

606, 831 

456, 147 

14,350 

1, 168, 758 

3,200 

7,  985, 044 

11,014,820 

407,  ,590 

181,580 

10, 170, 140 

7,000 

1, 663, 280 

43,096,138 

6, 574, 939 


500,  583 

682, 043 

548,890 

1,  915, 009 

3,  328, 102 

4,  281, 877 
1,488,678 

13, 930 
153, 965 

788,694 

264, 692 

71, 237, 051 

183, 216 


798, 939 

9,858,768 

360, 349 
8,907,737 

24,767,604 


320, 200 
641, 359 

1,080,910 
822,237 

3, 500, 367 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEEEITOET:  1880. 
B— NEW  YORK,  by  specified  industkies— Continued. 


I 


Mechanical  and  manufacturing  industries. 


TJpliolatering  (aee  also  ^Furniture)  . 

Upholstering  materials 

Tamish  (see  also  Paints) 

Vault  lights  and  ventilators 

Vinegar 


Washing-machines  and  clothes- wringers  . 

Watch  and  clock  materials 

Watch  and  clock  repairing 

Watch  oases 

Whalehone  and  rattan 


Wheelharrows 

Wheelwrighting  (see  also  Blacksmithing ; 

Whips 

Windmille 

Window  blinds  and  shades 


Carriages  and  -wagons) . 


Wire 

Wirework 

Wood  preserving 

Wood  pulp 

Wood,  turned  and  carved  (see  also  Lumber,  planed ;  Sash,  doors,  and 
blinds). 

Wooden  ware 

Woolen  goods  (see  also  Carpets,  other  than  rag ;  Felt  goods ;  Gloves 
and  mittens;  Mixed  textiles ;  Wool  hats;  Worsted  goods). 

Wool  hats  (see  also  Woolen  goods) 

Worsted  goods  (see  also  Woolen  goods) 

Zinc 


Kg.  of 
estab- 
lish- 
ments. 


226 
10 
17 
10 

107 


4 

1 

261 

4 


11 

1,672 

8 

1 

28 

4 
73 

1 
12 
182 


68 
159 

10 
6 
3 


Capital. 


$1,  380,  072 

57,  200 

1,  395,  800 

128,  450 

699, 181 

69,  600 
1,000 
378,  923 
166,  565 
141,  050 

117,  300 

1,832,722 

192,  500 

60,  000 

Oil,  800 

325,  000 
968,  303 
20,  000 
265,  500 
982, 170 


380,  700 
8,  266,  878 

1,  723,  005 

1,  679, 167 

26,  500 


AVERAGK  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


876 
71 

137 
89 

406 


415 

261 

92 

99 

2,386 

96 

15 

348 

383 
912 
12 
153 
1,323 


595 
3,311 

1,593 

477 

14 


Females 

above  15 

years. 


7 
2,128 

724 

874 


Children 

and 
youths. 


392 

88 

7 

4 

6 

16 

15 

3 

10 

12 

17 

22 

12 

21 

8 

10 

2 

34 

68 

10 

25  ^ 

20 

11 

76 

248 

2 

95 


18 
691 


477 
356 


Total 

amount  paid 

in  wages 

duringthe 

year. 


$542,  931 
16, 474 
91,  638 
50,  285 
85,  280 

21, 100 

1,485 

231,  033 

249,  816 

55,  888 

33,  390 
806,  302 

71,  223 

7,000 

201,  933 

176,  666 
553, 441 
7,717 
43,  800 
671,  906 


1.59,800 
1,  774, 143 

1,  041,  406 

385,  952 

11,  502 


Value  of 
materials. 


$2,  025,  OSS 

35,  699 

1,  028,  705 

75, 140 

652,  026 

31, 150 

763 

304,  222 

717, 177 

330,  406 

52,  553 

1,  080,  983 

113,  632 

20,  000 

760,  772 

435,  038 

924,  923 

42,  700 

48, 100 

1,  000,  380 


248,  729 
6,  212,  835 

2,  308,  221 

1,  348,  376 

10,  520 


Value  of 
products. 


$3, 240, 138 

70,  655 

1,  867, 155 

210,  216 

840,  968 

84,  400 

4,048 

773,  067 

1, 109,  046 

457,  360 

112,  742 
3,  025,  788 

270,  483 

40,  000 

1.  279,  625 

735, 418 

1,  958,  398 

61,110 

229,  200 
2, 163,  611 


552,  301 
9,  874,  973 

4,  205,  080 

2,  821,  990 

38,  385 


A — ^NOETH  CAROLINA,  by  totals  op  counties. 


3,802 

$13,  045,  639 

12,  818 

2,939 

2,352 

$2,740,708 

$13,  090,  937 

$20,095,037 

COUNTIER. 

58 
32 
6 
51 
57 

28 
28 
27 
21 
68 

35 

74 

49 

4 

29 

41 
77 
93 
21 

8 

4 

53 
29 
40 
81 

724,  766 

69,  072 

7,000 

82, 160 

49,  810 

99,  550 
54,  565 
74,445 
36,  500 
166,035 

01,485 
155,  579 
98,  025 
15,  000 
24,  550 

96,  675 
168,  865 
576,  885 
29,420 
22,  300 

4,500 

133,  200 

48,  815 

186,  000 

460,  750 

197 

29 

7 

131 
65 

146 
91 

109 
61 

119 

80 
186 
94 

384 
15 

112 
5 

93,  622 

5,371 

750 

17,  760 
9,801 

22,  697 
10,  609 
21,285 
12, 160 
24,615 

14,  232 
44,009 
16,  072 

422,  489 

62, 139 

8,930 

126,  095 
82,  676 

63,  862 
60,  085 
85,  435 
23,  590 

127,  897 

84,  214 
213,  661 
89,  055 
26,  380 
25,  570 

125, 186 

193,  251 

227,  993 

23,  722 

13,611 

15,  297 
172,  676 
103,467 
200,110 
353,  701 

709, 196 
81  715 

11  243 

6 

169,  353 

109,  231 

110,  811 
91, 830 

159,  280 
74,  420 
198,  886 

112,  376 

2 

2 

Bertie 

Bladen.                                                                     

1 

14 

12 

33 

40 

7 

Gabarms 

62 
31 

313,  624 

Caldwell 

126, 190 

27,  965 

Carteret                                        

28 

84 
193 
147 
46 
21 

4 
127 
194 
225 
494 

4 

9 

64 
15 

2,340 

16,  688 

34,510 

22,  863 

4,705 

3,950 

625 
25,  700 
27,  950 
66,  864 
120,  348 

31, 146 
170,  419 

10 
61 
18 

Catawba 

282,  604 

Chatham. .                                              

2S6,  709 

37,  971 

5 

23,  206 

Clay 

16,  732 

45 

5 

16 

170 

23 

262, 128 

225,  210 

46 
90 

333,  619 

Cnmberliind 

612,  461 

Bare 

Davidson      *                                                    .               

1 
92 
60 
48 

41 
90 
46 

87 
3 

600 
161,230 
80,  562 
70, 150 

162,625 
708,  850 
111,  8-.>5 
635,  965 
3,800 

5 

204 
98 
101 

162 
660 
113 
192 
9 

2,500 
43,  937 
14,  937 
11,  868 

26,296 

199,  609 

18,  895 

72,  245 

732 

3,000 

336,  878 

108, 188 

99,  003 

99, 166 
734,  840 

90,  689 
679,  014 

18,092. 

6,000 

23 
24 
1 

18 
22 

4. '52,  668 

Davie . .                                                               

150,  965 

Dnnlin 

149,  618 

16 
388 

17 
115 

163,  050 

Forsyth ,                 .                                                .          

396 

9 

146 

1, 104,  749 

Franklin...                                                                    

134, 113 

844,  308 

Gates                                                                                               

19,860 

Granville .                                                                 

97 
20 
98 
22 

23 
20 
30 
12 
6 

78 
11 
48 
9 
15 

147,  800 
43,450 

438,  800 
58,  725 

42,  950 
30, 160 
18,  925 
39.  400 
12,  300 

157,  920 
14,  900 

109,  550 
12,  200 
57, 120 

241 
80 

296 
83 

38 
24 
42 
88 
22 

103 
19 

129 
17 
70 

21 

31 
1 

33 
4 

4 

35,  240 
8,595 
72,  305 

13,  270 

4,765 
3,640 
4,689 

14,  433 
3,490 

17,  698 

1,918 

20, 044 

768 

12,  518 

246,  761 
36,  716 

350,  383 
71,  660 

32,  075 
43,  759 
29,  685 
63,  3.53 
10,  940 

200,  004 

25,  697 
105,  01 1 

26,  535 
82,  597 

3.54, 173 

Greene                                                                                            

61,900 

Guilford                                                                                          

45 

498,  5:6 

Halifax                                                                                     

99,  020 

Harnett                                                                                                  

62,  302 

52,  868 

Uenderson                                                                                      

1 

48,  074 

97,  550 

Hyde                                                                                                       -     -  - 

19,  020 

Iredell  .                                                                                      

26 

8 

256,  429 

31,677 

3 

156,  264 

31,040 

Lenoir '.'. 

3 

117,  445 

Ketnmed  as  having  no  manufactures. 


169 


160 
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TABLE  IV.— MANUFACTUEBS  IN  EACH  STATE  AND  TEEEITORY:  1880. 
A— NOETH  CAEOLnSTA,  by  totals  of  countiks— Continued. 


No.  of 
estab- 
lish- 
ments. 

-Capital. 

AVERAGE    NUMBEE   OF 
HANDS  EMPLOZED. 

Total 

amonnt  paid 

in  wages 

during  the 

year. 

Valne  of 
materials. 

Valne  of 
products. 

Counties. 

Males 
above 16 
years. 

Females 

above  15 

years. 

CMldren 

and 
yontlia. 

61 

22 
11 
7 
14 

75 
21 
51 
123 
31 

60 
28 
23 
96 
11 

16 
6 

18 
42 
28 

4 
98 
31 
118 
67 

71 
35 
48 
25 
69 

65 

$286, 355 
41,  300 

15,  240 
17,  500 
53, 100 

218,  925 
169,  200 
95,  025 
225, 110 
263,  875 

987,  975 

55,  050 
17,075 

823,  000 

16,  775 

67,  600 

6,750 

43,850 

138,  400 

52,400 

5,800 
487,  665 
208,000 
175, 175 
404,  905 

148, 165 

56,  850 
85,  925 
60,  200 
95, 102 

218,  050 

.     131 
50 
11 
13 
61 

267 
56 
102 
669 
125 

782 
66 
62 

635 
38 

88 
13 
42 
120 
84 

16 
301 
138 
690 
368 

177 
69 

132 
47 

126 

144 

46 
3 

12 
1 

$36,  783 
8,208 
1,675 
1,692 
8,921 

66,  608 

6,393 

11,  323 

115,  459 

25,  933 

277,400 
7,552 
4,990 

129,  560 
5,379 

23,  795 

1,200 

10,492 

16,  367 

9,844 

1,471 

111,  009 

36,  594 

90,  748 

81,  099 

32,077 
13,204 
21, 178 
4,080 
16,  506 

33,  084 

$240,  539 

40, 204 

26, 458 

19,  045 

107,  387 

202, 791 

43, 785 

95,  295 

278,463 

119,  950 

1,087,419 

55,  666 

33,  660 

725,  972 

21,  300 

75,  920 
18,265 
36, 192 
116,  821 
61,  831 

9,025 
617,053 
143,  707 
280,  965 
325, 103 

214,  384 
70,729 

176,  577 
84,  741 

165,  875 

183,  419 

$339,726 

58,036 

32,  990 

24,392 

6 

19 

3' 

137,113 

10 
1 

349,846 

Mitchell                                                                                        

67,850 

129,724 

3 

'  45 

88 

522,382 

Nash 

44 

75 
1 
2 

277 

178,038 

1,799,602 

70,870 

45,089 

.219 

1,236,984 

32,701 

1 

124,310 

24,200 

6 

63 

2 

66,381 

19 

160,895 

85,781 

Polk                                                                                       

12,950 

376 

61 

119 

188 

42 

151 
31 
62 

187 

38 

894,462 

232,  834 

626,941 

503,596 

293,949 

95,093 

238,  515 

50' 

118 

3 
52 

76 

95, 620 

213,804 

262,705 

Swain  (ft'i 

10 

5 

45 

137 
37 
10 
25 
61 

32 
30 
50 
19 

10,  000 
13, 130 

67,  680 

364, 198 
97,400 
23,  600 
23,550 

177,  010 

35,  600 
77, 100 
51,  640 
18,940 

10 

15 

127 

763 
84 
33 
21 

280 

29 
119 
39 

18 

2,170 

751 

18,182 

174,  894 

10,  026 

5,499 

2,807 

60,  456 

3,462 

22,  450 

5,674 

2,176 

22,  469 

3,742 

101,  674 

362,  960 
135,  825 
41,  093 
28,  545 
201, 168 

48,  922 
70,429 
55,727 
27,155 

28,539 

Tyrrell                                                                        

5,617 

10 
62 

143,045 

'W'ake                                                                       ■ 

36 

712, 735 

162, 666 

56, 906 

38, 346 



12 

335, 323 

58,926 

7 
11 

1 

120, 039 

77,262 

35, 642 

a  Returned  as  having  no  manufactures. 
B — NOETH  CAEOLINA,  by  specifibd  industries. 


MECHANICAL  AND  MANUFACTUEIKG  INDUSTEIEB. 

AH  industries 

Agricultural  implements 

Blacksmithing  (see  also  Wheel wrighting) 

Bookbinding  and  blank-book  making 

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  wooden,  packing 

Bread  and  other  bakery  products 

Brick  and  tile  

Carpentering 

Carriage  and  wagon  materials _- 

Carriages  and  wagons  (see  also  Wheel  wrighting) 

Cljeese  and  butter  (factory) - 

Clothing,  men's 

Coffins,  burial  cases,  and  undertakers' goods 

Confectionery .- 

Cotton  goods 

Cooperage 

Coppersmithing  (see  also  Tinware,  copperware,  and  sheet-iron  ware) 

CutUsry  and  edge  tools 

Fertilizers 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Fruits  and  vegetables,  canned  and  preserved 

Furniture  (see  also  Mattresses  and  spring  beds;  Upholstering) 

Furniture,  chairs  -..'. 

Hats  and  caps 

Iron  and  steel 

Leather,  curried 

Leather,  tanned 

Liquors,  distilled 

Liquors,  vinons  (see  also  Liquors,  distilled) -  -  - 

170 


34 

186 

1 

95 

2 

1 
66 
27 

4 
47 

2 
3 
6 
5 
49 

55 

3 

1 

1 

1,313 

29 
2 
39 


20 
97 
133 
17. 
1 


$13,  045,  639 


132,  800 
61,  070 

1,500 
71,  915 

1,200 

1,000 

54,390 

70,  660 

46, 100 

202,  650 

900 

1,660 

7,500 

13,  750 

2,  865,  800 

22,  620 

12,  650 

1,  000 

350,  000 

3,  218,  053 

189,  200 

660 

46,  960 

2,300 

500 

759,  400 

66,  731 

183,  059 

176,  049 

5,000 


12,  818 


199 

242 
4 

227 
4 

3 

433 

293 

95 

376 


7 
34 
764 

177 

18 

9 

100 

1,844 

260 

3 

82 

4 

2 

63 

86 
219 
110 


7 
1,727 


2,352 


178 
8 


1 

2 

741 


26 


$2,  740,  768 


48,  550 
46, 139 

2,000 

61, 282 

400 

600 

49,  928 
75,  010 
27,  800 

107, 731 


1,016 

1,764 

4,602 

439,  669 

32, 736 
6,000 
2,000 

40,  000 
237,  777 

77,  878 
275 

21,  431 

1,600 

200 

7,907 
13,  590 
37,846 
20,  046 
400 


$13,  090,  937 


62,  380 

65,  963 

1.000 

114,  377 

800 

1,500 
34,  657 

101,  720 
19,  700 

139, 300 

152 

3,600 

3,970 

17,  608 

1,  463,  645 


32,  450 

9,200 

5,000 

150,  000 

5,  722,  603 

105,  340 

500 

21,  365 

BOO 

200 

11,  702 

132,817 

222,  068 

167,  223 

150 

$20,095,037 


178,449 
192, 507 

4,500 
237, 849 

1,700 

2,500 
150,874 
221, 970 
67, 800 
334, 900 

250 

7,500 

0,600 

29, 345 

2,654,482 

85,655 
22,400 
10, 001) 
300,000 
6,  462, 806 

238,  550 

1,700 

73,221 

4,400 


41,085 
196, 302 
.367,920 
266,838 
4,000 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AKD  TEEEITOEY:  1880. 
B — NORTH  CAEOLINA,  by  specified  industries — Continued. 


Mechanical  and  manufacturing  industries. 


Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lumber,  planed  {see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed ^ 

Marble  and  stone  "work 

Masonry,  brick  and  stone 

Mattresses  and  spring  beds  (see  also  Furniture) 

Musical  instruments,  organs  and  materials 

Painting  and  paperhanging 

Faints 

Paper 

Patent  medi  cines  and  compounds 

Plumbing  and  gasfitting 

Printing  and  publishing 

Eice  cleaning  and  polishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) 

Sewing  machines  and  attachments 

Shipbuilding 

Silversmithmg 

Stone- and  earthen- ware 

Tar  and  turpentine,  not  including  farm  products , 

Tinware,  copperware,  and  sheet-iron  ware  (see  also  Coppersmithing)  - 
Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snuff). 

Upholstering  (see  also  Furniture) 

Watch  and  clock  repairing 

"Wheelwrighting  (see  also  Elacksraithing ;  Carriages  and  wagons) 

"Wooden  ware , 

"Woolen  goods , 


No.  of 
estab- 
lish- 
ments. 


3 
1 

4 

776 

8 

1 
2 
1 
5 
1 

4 

1 

3 

31 

1 

37 
12 

1 
11 

1 


184 
23 
118 


107 
1 


Capital. 


2,000 

25,  000 

1,  743,  217 

7,  (jOO 

150 
1,600 
1,000 
2,340 
4,000 

129,  500 

1,000 

2,600 

95,  600 

5,000 

54,  235 

71,  600 

4,000 

15,400 

50 

1,600 

473,  915 

32,  000 

1,  512,  900 

13,  500 


1,400 

2,500 

65,  675 

15,  000 

203,  100 


AVERAGE  NUMBEH  OP 
HANDS  EMPLOTED. 


Males 
abOYe 16 

years. 


4 

26 

2,938 

52 

4 
8 
5 


47 

5 

10 

158 


85 

184 

3 

38 


1,610 
64 

1,544 


4 

161 

25 

120 


Females 

above 15 

years. 


Children 

and 
youths. 


1,090 
2 


Total 

amount  paid 

in  wages 

during  the 

year. 


1,000 

6,675 

447, 431 

9,668 

350 

800 

3,000 

4,456 

600 

20,  860 

600 

6,660 

63, 120 
700 

22,  457 

55,  593 

350 

19,  256 


100 

255,  849 

19,  .520 

362,  859 

12,  628 


850 

2,300 

34, 145 

10,  000 

23, 195 


Value  of 
materials. 


5,  000 

9,400 

1,  .577,  139 

9,798 

300 

927 

5,000 

4,200 

1,760 

88,  200 

1,000 

17,  900 

65,  392 
8,610 

53,  517 

66,  024 
700 

32,  075 
25 

600 

916,  228 

39,  450 

1,  252,  830 

21,  725 


1,825 

1,175 

47,  700 

5,000 

255,  707 


"Value  of 
products. 


$2,  700 

10,  OOO 

21,  200 

2,  672.  790 

27,  010 

1,500 
2,600 

10,  000 

11,  960 
3,600 

145,  000 
3,000 

28,  270 
179,132 

10,  667 

108,  583 

179,  120 

1,700 

57,  219 

500 

1,650 

1,758,488 

77,  706 

2,  215, 154 

46,  200 


4,800 
5,800 

136,  729 
20,  000 

303, 160 


A — OHIO,    BY   TOTALS   OF   COUNTIES. 


The  State 20, 


Adams 

Allen 

Ashland  ... 
Ashtibula . 
Athens 


Auglaize- 
Belmont  . 
Brown.... 
Butler... 
Carroll 


Champaign  . 

Clarke 

Clermont . . . 

Clinton 

Columbiana. 


Coshocton  . 
Crawford . . 
Cuyahoga. . 

Darke 

Defiance . . . 


Delaware  . 

Erie 

Fairfield . . 
Fayette... 
Franklin.. 


Fulton. 
Gallia.. 


Greene . . . 
Guernsey . 

Hamilton  . 
Hancock.. 
Hardin  ... 
Harrison. . 
Henry 


Highland  . 
Hocking . . 
Holmes... 

Huron 

Jackson  .. 


Jeflferson . . 

Knox 

Lake 

Lawrence . 
Licking... 


104 
194 
146 
363 


228 
238 
103 
368 

47 

148 
218 
179 
147 
401 

216 
150 
1,270 
173 
144 

163 
144 
150 
74 
433 

151 
101 
141 
197 
85 

3,494 

163 

140 

130 

•113 

143 
64 
130 
169 
65 


175 
94 
SI 

205 


$188,  939,  614 


178,  675 
929,  675 
467,  340 
1, 174,  305 
644,  292 

797,  351 

2,  366,  126 
631, 170 

4,  785,  225 
118,  075 

630,  635 

7,  348, 163 

405,  530 

263,  781 

3,  219,  397 

444,  975 

700,  Oil 

20,  699,  299 

354,  835 

1,  025,  300 

593,  600 

2,  312,  050 
671,  860 
124.  626 

5,  874, 116 

340,  860 
544,  364 
298,  900 
946,  910 

224,  360 

52,  689,  910 
554,445  ' 
683,  885 

225,  850 
441, 195 

404,  392 

2,  040,  416 

287,  265 

634,  558 

1,  982,  975 

2,  079,  016 
801, 150 
379, 150 

4,  236,  050 
480,  599 


152,  217 


199 
1,046 

359 
1,167 

477 

654 
2,017 

641 

2,281 

69 

763 

3,847 

494 

317 

3,321 

414 
639 
18,  880 
584 
966 

606 

1,767 

629 

229 

5,647 

397 

378 
266 
628 
216 

40,  204 
623 
640 
242 
420 

370 

1,095 

221 

630 

1,631 

1,574 
803 
408 

3,511 
557 


18,  563 


30 
106 

10 
674 


14 
50 
68 
3 
236 

15 

64 

2,366 

2 

17 

59 

11 

96 

6 

301 

14 

1 

23 

46 

4 

10,  586 
21 
19 
13 
14 

7 
2 
7 
16 
6 

105 

28 

6 

1 

29 


13 
37 

4 
41 

3 

19 

417 

27 

276 

1 

12 

200 

25 

16 

339 


,450 
36 
66 

35 

101 

12 

13 


10 
37 

2 
19 

3 

5,263 
48 
41 
10 
66 

13 
12 
3 
50 
91 

101 
18 
13 

250 
17 


$62, 103,  800 


44,  035 
318,  887 
112,  696 
293,  097 
197,  797 

213,  517 
1,  061,  006 

131, 115 

1,  050,  267 

15,  258 

219,  480 

1,  654,  300 

138,  374 

69,  016 

1,  343,  291 

115,827 
190,  207 
8,  826,  542 
147,  709 
324, 109 

166,  810 

010,928 

210, 125 

61,  071 

2,  103,  333 

98,  404 

99,  234 
61,  758 

202, 133 
48,  849 

20,017,718 
163,  757 
164,464 
71, 166 
104,  949 


$215,  334,  258 


91 

335 

182,361 

53 

656 

219,893 

673 

634 

702, 134 

2.-.2 

KV3 

113 

,601 

113 

617 

157,  288  1 

236,  695 
809, 197 
917,  862 

1,  463,  573 
408,  358 

920,  586 

2,  658,  936 

666,  993 
4,  705, 100 

182,  682 

833,  727 

4,  682,  692 

628,  577 

385,  067 

3,  042,  005 

663,  406 
785,  299 
33,  076,  644 
660,  960 
797,  780 

667,  336 
1,  645,  649 

782,  953 

200,  469 

6, 164,  482 

502,  043 
730,  370 
458,  326 
1,  638,  971 
362,  651 

64,  330,  300 
686,  163 
620,  810 
634, 125 
503, 101 

688,  743 
506,  661 
432,  920 

1,  450,  071 
836,  350 

2,  013,  213 
795,  747 
436,619 

1,  728, 122 
483, 185 


$348,  298,  390 


366,  500 
1,  523,  007 

1,  218,  849 

2,  276,  336 
715,  334 

1, 479,  393 
4,  661,  649 

994,  341 
7, 157,  877 

233,  961 

1,  369,  747 

8,  647,  269 

876,  947 

588,  603 

6,  459,  490 

968,  663 

1,  265, 114 

50,  910,  564 

1,  065,  526 

1,  444,  34! 

1,  034,  229 

2,  757,  086 
1,  242,  846 

329,  212 
10,  609,  044 

762,  365 
1,  023,  054 

662,  547 
2, 187,  809 

603,  366 

108,  338,  757 
1,  088,  706 

995,  462 
730,  968 
811,  892 

955,  678 

768,  798 

685,  938 

1,  955,  714 

1,  244,  877 

2,  945,  230 

1,  423,  259 
722,  301 

2,  871,  246 
878, 753 

171 
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Table  IV.— MANUFAOTUEES  IN  EACH  STATE  AND  TEREITORY:  1880. 
A— OHIO,  BY  TOTALS  OF  COUNTIES— Continued. 


No.  of 
estab- 
lish- 
ments. 

Capital. 

AVEEAGE  NUMBER  OF 
HANDS  EMPLOYED. 

Total 

amount  paid 

in  wages 

during  the 

year. 

Value  of 
materials. 

Value  of 
products. 

Counties. 

Males 

above  16 

years. 

Females 

above  15 

years. 

Children 

and 
youths. 

163 

224 
610 
87 
320 

113 

191 

149 

90 

190 

162 
656 
101 
133 
377 

105 

78 

51 

120 

148 

46 
225 
185 
110 
297 

196 
189 
230 
240 
104 

462 
365 
299 
302 

82 

92 

51 
160 
181 
254 

173 
282 
163 

$441,  510 

908,  425 

6,  045,  280 

111,  553 

4,  871,  691 

381,  060 

485,000 

1, 122,  010 

213,  237 

1,  363,  666 

316, 125 

6,  902,  989 

339,943 

248, 610 

2,943,057 

149, 185 
783,  640 
317,  200 
1,095,620 
594,  475 

634,  264 
808, 175 
357,  855 
350,  050 

2,  794,  321 

810,  529 

1,  068,  985 

2,  408,  005 

1,  066,  867 
497,  504 

5,  621,  960 

6,  317,  621 

2,  294,  760 
1,  545,  984 

220, 160 

599,  463 
793,  660 
684,744 

811,  573 
1,  002, 170 

583,635 
693,  375 
452,450 

397 
915 

5,339 
171 

3,779 

365 
511 
967 
318 
1,068 

236 

5,674 

335 

305 

2,615 

141 
479 
339 
909 
519 

130 
821 
427 
413 
1,414 

644 
1,179 
2,314 
1,045 

588 

3,  .590 

3,508 

2,298 

984 

291 

690 
100 
571 
869 
856 

656 
785 
545 

42 

43 

1,045 

7 

33 

1 
46 
20 

3 
65 

4 

536 

41 

16 

238 

io' 

21 
68 

695 
2 

145 

11 

23 
33 
24 
42 

7 

482 

36 

6 
182 

11 
73 
25 
28 
26 

6 
53 
21 
35 
62 

11 
62 
157 
16 
35 

56 
258 
151 

27 
9 

52 
3 
60 
72 
31 

6 
126 
12 

$139, 193 

279, 159 

2,  343,  987 

42, 120 

1,  702,  668 

110, 191 
123,  480 
213,  624 
51,  806 
372,  717 

36,  813 

2,  480,  374 
104,  711 

75,  391 
1,  006,  543 

20,  921 
135,  778 

67,735 
270, 185 
132,  356 

25,  646 
277,  977 
100, 107 

86,251 
529,  978 

222,  075 
408,  529 
817,  772 
298,  003 
137, 167 

1,  311,  035 

1,  622,  609 

844,793 

244,  953 

56,  673 

179,  911 
20,  692 
132,  738 
250,  025 
274,  644 

136, 149 
185,  683 
139,  327 

$861,334 
1, 141, 494 

6,  924,  629 
128,  098 

7,  310,  399 

459,  794 
586,579 
724,  041 

280,  207 

1,  877,  043 

367,  485 

7,  229,  531 

555,  910 

351,  023 

3,  594,  359 

281,  357 
721,  824 
231,  890 
730,  006 
702,  499 

188,  940 
949,  086 
589,  812 
404,  993 

2,  286,  071 

923,  733 
1,  676,  094 
1,  897,  319 
1,  020,  618 

675, 178 

4,  265,  733 
6,  541,  515 

3,  245,  892 
1,  824,  290 

261,  787 

639,  298 

166,  029 

601,  201 

1, 121,  608 

1,  491,  907 

626,  831 
868,  315 
558,217 

$1,222,415 

1,881,837 

Lucas 

11,402,919 
227,399 

9,847,238 

716,440 

891,533 

Meigs                                                                            

1,186,861 

430,  296 

2,839,868 

496,600 

13,226,760 

798,303 

653,656 

5,560,465 

Koble                                                                                     

371,884 

1,109,115 

341, 061 

2 

27 

3 
50 
36 

4 
69 

16 

44 

460 

.       51 

1,085,227 

1,023,511 

Pite                                        

294,492 

1,537,489 

Preble                                                               

880,  019 

620,882 

3,850,656 

1,491,728 

2,583,316 

2,961,973 

1,720,094 

1,029,079 

stark                                                  

72 

139 

43 

39 

7 

6 

1 

92 

108 

17 

7 
15 
12 

7,986,627 

10,  484,  576 

Trumhiill                                                            

4,  822,  084 

2,461,791 

397,517 

1,054,417 

240, 105 

"Warren                                                          

971, 381 

1,678,583 

2,232,883 

Williama                                      

961,067 

Wood                           

1,337,4P6 

854,689 

B — OHIO,    BY   SPECIFIED  INDUSTPIES. 


MECHANICAL  AND  MANUFACTUKLKO  INDUSTUIES. 

All  industries 


Agricultural  implements 

Artificial  limbs  (see  also  Surgical  appliances). 

Awnings  and  tents 

Axle-grease  

Bagging,  flax,  hemp,  and  jute 


Bags,  other  than  paper 

Bags,  paper  -  -  -  - 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) . 

Baskets,  rattan  and  willow  ware 

Bells 


Belting  and  hose,  leather 

Belling  and  hose,  rubber 

Billiard  tables  and  materials 

Blacking 

Blacksmithing  (see  also  Wheelwrighting) 

Bookbinding  and  blank-book  making 

Boots  and  shoes,  including  custom  work  and  repairing. 

Boot  and  shoe  iindings  

Boot  and  shoe  uppers 

Boxes,  cigar 


Boxes,  fancy  and  paper ■ 

Boxes,  wooden,  packing 

Bi  ass  castings - 

Bread  and  other  bakery  products 

Brick  and  tile  (see  also  Drain  and  sewer  pipe ;  Terra-cotta  ware) 

Bridges    ■ 

Bi  ooms  and  brushes 

Calcium  lights 

Carpentei  ing 

Carpets,  rag ■ 


20,  699 


156 
4 
15 
3 
4 


10 
25 

1 

7 
1 
4 
3 
2,175 

61 

1,729 

5 


13 

35 

28 

497 

825 

10 

84 

1 

623 

75 


$188,  939,  614 


16,  111,  676 
3,860 

23,  250 
102, 700 
167, 500 

25,  000 
157,  000 
51, 150 
7.5,  775 
17,  000 

64,700 
65,  000 
83,  300 
6,400 

1,  344,  232 

361,  510 

2,  285,  927 

28,  000 

24,  400 
39,  160 

44,  711 

138,  758 

289,  777 

1,060,131 

2,  723,  528 

700,  600 

232,  067 

500 

1, 053, 180 

12,  947 


152,  217 


7,281 

11 

44 

9 

128 

13 
67 
43 
119 
20 

35 

102 

46 

2 

2,527 

314 

4,535 

9 

29 
71 

44 

257 

356 

1,225 

5,527 

956 

514 

1 

3,014 

56 


18,  563 


55 
"96 

9 

167 


267 

731 

2 

24 

66 

53 

24 


155 
17 


165 
'42 


12,  829 


242 
1 
4 


46 

308 


4 
41 

14 
23 
35 
121 

683 

14 
232 


57 


$62, 103,  800 


2,  981,  065 
4,904 

29,  004 
3,269 

49, 000 

9,000 
60,  445 

16,  010 
43.  975 

6,000 

18,  329 
21,  721 

30,  .550 
60O 

730,  553 

238,  305 

1,  828,  524 

4,366 

17,  488 
47,  260 

37,  081 
76,  434 
164,  919 
526,  678 
1, 114, 133 

364,  233 

161,  729 

700 

1, 124,  499 

18,841 


$215, 334, 258 


7, 243,  326 

3,  655 

73,  910 

38,  665 

152,  600 

65,  000 
673,  872 
131, 197 

65, 110 
9,000 

96, 107 
200,  000 
135,  080 
1,613 
974, 710 

333, 107 

3,  684,  621 

63,  200 

42,  350 

102, 130 

47,  743 

129,  785 

430, 162 

2,  440,  001 

1, 185,  794 

859,  748 

277,  021 

1,200 

2,  543,  753 

33,  486 


$348,  298,  390 


15,  479, 825 

14,225 

134,662 

57, 148 

237, 600 

99, 000 
739, 808 
241, 125 
139, 560 

21,  000 

136, 554 

235, 000 

249,080 

3,722 

3,038,310 

851, 206 

7,  055,  003 

91, 000 

72, 820 

197, 620- 

105, 087 

265,262 

806,736 

3,805,506  ■ 

3,481,291 

1, 660, 563 

683, 640 

3,000 

4, 815, 589 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEEEITOEY:  1880. 
B — OHIO,  BY  SPECIFIED  INDUSTRIES— Continued. 


Meclianioal  and  manufacturing  industries. 


Carpets,  wood 

Carriage  and  wagon  materials 

Carriages  and  sleds,  children's • 

Carriages  and  wagons  (see  also  Wbeelwrighting) 

Cars,  railroad,  street,  and  repairs 

Cement 

Cheese  and  butter  (factory) 

Cigar  molds 

Cleansing  and  polishing  preparations 

Cloth  finishing 

Clothing,  men's 

Clothing,  women's 

Coilee  and  spices,  roasted  and  ground 

CofBns,  hurial  cases,  and  undertakers' goods 

Coke 

Combs 

Confectionery 

Cooperage 

Coppersmithing  (see  also  Tinware,  copperware,  and  sheet- iron  ware) . 
Cordage  and  twine 

Corsets 

Cotton  goods  (see  also  Hosiery  and  knit  goods ;  Mixed  textiles) 

Cutlery  and  edge  tools  (see  also  Hardware ;  Tools) 

Dentistry,  mechanical 

Dentists'  materials 

Drain  and  sewer  pipe  (see  also  Erick  and  tile ;  Teira-cotta  ware) 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders;  Patent 

medicines  and  compounds) . 

Dyeing  and  cleaning 

Dyeing  and  finishing  textiles 

Electric  lights 

Electrical  apparatus  and  supplies  (see  also  Telegraph  and  telephone 

apparatus). 

Electroplating 

Enameled  goods   

Engraving  and  die-sinking 

Engraving,  steel 

Engraving,  wood 

Envelopes 

Explosives  and  fireworks 

Fancy  articles 

Fertilizers 

Files  (see  also  Saws) 

Flags  and  banners 

Flavoring  extracts 

Flax,  dressed  

Flouring-  and  grist-mill  products 

Food  preparations  (see  page  39) 

Foundery  and  machine-shop  products  (see  also  Iron  work,  architect- 
ural and  ornamental;  Steam  fittings  and  heating  apparatus). 

Foundery  supplies 

Fruits  and  vegetables,  canned  and  preserved 

Furnishing  goods,  men's 

Furniture  (see  also  Mattresses  and  spring  beds;  Upholstering) 

Furniture,  chairs - 

Furs,  dressed 

G-as  and  lamp  fixtures ^ 

Gas  machines  and  meters 

Glass  

Glass,  cut,  stained,  and  ornamented 

Gloves  and  mittens  (see  also  Hosiery  and  knit  goods ;  Woolen  goods) . . 

Glue 

Gold  and  silver  leaf  and  foil 

Grease  and  tallow 

Grindstones ■ 

Gunpowder 

Hairwork 

Eaod-knit  goods ---- 

Hand-stam  ps 

Handles,  wooden 

Hardware  (see  also  Cutlery  and  edge  tools ;  Tools) 

Hardware,  saddlery  

Hata  and  caps,  not  including  wool  hats 

Hosiery  and  knit  goods  (see  also  Cotton  goods;  Gloves  and  mittens; 
'Woolen  goods). 

Housefumishing  goods 

Ink 

Instruments,  professional  and  scientific 

Iron  and  steel 

Iron  bolts,  nuts,  washers,  and  rivets 

Iron  forgings  - 

.  Iron  nails  and  spikes,  cut  and  wrought ■ 

Iron  pipe,  wrought 

Iron  railing,  wrought 

Iron  work,  architectural  and  ornamental  (see   also  Foundery  and 
machine-shop  products). 

Jewelry 

Jewell^  and  instrument  cases 

Kaolin  and  ground  earths 

kindling  wood 


No.  of 
estab- 
lish- 
ments. 


1 

63 

5 

325 

10 

2 

462 

.1 

1 

2 

047 
•25 
27 
37 
15 

1 

64 

412 


1 
4 
6 
14 

11 
1 
4 

15 
1,380 

17 
419 

3 
20 
5 

412 
37 
2 
2 
6 

20 
3 


16 

23 

2 

5 

10 

134 

8 
4 
1 

1 
18 


Capital. 


$14, 000 

2,  239,  265 

46,  000 

4,  234,  481 

1,  264,  000 

17,  000 

948,  702 

64,  000 

25 

600 

8,  651,  094 
249,  902 
416,  COO 

1,  043,  660 
144,  012 

90O 

377,  875 

1,  371, 100 

34,  000 
35, 100 

12,  900 
857,  000 
916,  900 

66,  860 
2,000 

89,  600 
839,  500 

59,  850 
58,  300 

200,  000 

83,  900 

38,  610 
80,  000 
12, 150 
1,300 

3,300 

35,  000 
160,  350 

28,  500 
593,  900 

33,  860 

2,000 

10,  800 

86,  350 

12,  328,  847 

75,  050 
12,  770,  649 

35,  500 
302,  880 

21,  400 

4,  417,  076 

497,  026 

52, 000 

12,  800 

121,  000 

1, 194,  850 

5,650 

1,100 

206,  600 

3,800 

46,  550 

37,  000 

650,  000 

61, 465 

700 

8,400 

427,  650 

1,  357, 109 

178,  000 

28,  500 

187,  000 

10,  600 
46,  500 

36,  700 
25, 141,  294 

522,  500 
310,  000 

76,  000 
10,  000 

201,  050 

195,  350 

168,  260 

500 

76,  600 

2,100 


AVEHAGE  SUMHEK  OF 
HANDS  EMPLOYED. 


Males 
above  16 
years. 


Females 

above 15 

years. 


14 

1,997 

105 

6,387 

1,612 

22 

701 

65 


6,026 

52 

208 

738 

160 

1 

339 

2,768 

60 

63 


165 

638 

35 

1 

67 
366 

36 

27 
150 

32 

107 
174 

27 


71 
40 
214 

87 

2 

10 

106 

3,874 

143 

11,857 

26 

283 

13 

4,929 

782 

12 

7 

76 

1,170 

li 

4 

67 

9 

35 

45 

113 

18 


15 

479 

1,105 

338 

45 

53 

21 
16 
40 

18,  885 

571 
263 
30 
30 
128 


225 

2 

37 

12 


Children 

and 
youths. 


3 

104 


2 

7,659 

1,153 

41 

141 


118 

2 


45 
320 


631 
31 

176 

219 

85 


11 
12 
141 

674 


25 


72 
32 
601 
27 

4 
14 


1 
1 

733 
49 
11 

107 


40 

341 

2 

25 

1 

71 
23 


2 

1 

6 

10 

20 

3 

13 

3 

8 

6 

2 

6 

8 

10 

1 

8 

1 

28 

23 

49 

109 

1 

18 

1 

1 

2 

1 

26 

1 

39 

55 

9 

378 

1 

174 
6 

566 
155 


1 

437 


13 
93 
30 
4 

118 


2 
1,186 


Total 

amount  paid 

in  wages 

during  the 

year. 


$5,  600 
730,  565 

33, 165 

2,  610,  268 

675,  806 

9,040 

162,  985 

25,  000 

30 

850 

4, 136,  382 

275,  875 

135,  292 

376,  843 

51,  977 

365 
166,  449 
969,  610 

25,  054 
23, 105 

7,396 
130,  897 
246,  487 

26,  556 
750 

22, 230 
119,  219 

25,  022 

20,  401 
80  000 

15,  310 

37,  037 
24,  640 

17,  774 
1,600 

7,150 

8,000 

42, 100 

39, 410 

67,  630 

40,  630 
1,000 
3,980 

21,  750 

1,  221,  494 

27,  439 
5, 106,  596 

9,960 

102,  935 

9,950 

2,  080,  243 
321,918 

21,  OOO 
2,550 

41,  998 

644,  520 
8,700 
1,400 

22,  934 
4,700 

18,  666 
9,050 

55,  000 

18,  .943 

760 

4,200 

156,  681 

407,  894 

93, 120 

35,  425 

94,  858 

3,300 

11,  645 

18,  957 

8,  265,  070 

260,  423 
106,  600 

16,  970 
18,  000 
51,  980 

102,  087 

149,  836 

500 

14,  196 

2,880 


Value  of 
materials. 


$12,  300 

1,  039,  737 

63,  717 

6,  416,  656 

2, 133,  288 

8,  500 
1,  985,  060 

36,  000 
200 
600 

12,  043,  020 

756,  902 

1, 118,  327 

667,  880 

233,  831 

200 
882,  802 

1,  862,  907 

,57,  740 
38,  950 

10,  800 
432,  692 
321,  759 

40, 159 
3,500 

13,  700 
018, 145 

13,  658 

78,  40O 

100,  000 

80,  900 

26,  866 

115,  235 

7,494 

1,100 

1,625 

37,  000 
463,  341 

61,248 
325,  120 

26,  675 

500 

9,300 

36,  907 

34, 157,  024 

133,  331 

8,  407,  972 

78,  300 
651,  662 
68,  060 

2,  694,  602 
274, 472 

87, 000 

4,400 

77, 100 

459,  333 
3,  525 
3,500 
40,  667 

12,  000 

188,  200 
7,380 

280,  000 

32, 120 

2,500 

9,800 

243,  606 

744,  963 

275,  000 

63,  376 

241,  683 

5,900 
65,  700 

13,  298 
23,  997,  915 

7'27,  926 
363,  000 
30,  000 
114,560 
130,  419 

305, 116 

168,  735 

500 

24, 112 

3,500 


Value  of 
products. 


$25,  000 

2,  652,  823 

143,  942 
10,  043,  404 

3,  429,  996 

21,  250 

2,  7.56,  793 

78,  000 

500 

2,800 

20,  008,  398 
1,  280,  654 
1,  517, 114 
1,  489,  926 
334,  646 

1,365 
1,  248,  288 

3,  480,  032 
102, 536 

76,410 

25,000 

920,  658 

790,  000 

179,  295 

5,000 

93,  000 
1,082,420 

71,  507 

144,  295 
300,  000 

174, 180 

102,  090 

154,023 

41,  721 

5,600 

19,  500 

65,  000 

608,  368 

138,  605 
631,  640 

94,  700 
2,000 

17, 800 

76,  834 

38,  960,  264 

190,608 
18,  242,  325 

115,  650 

885, 105 

91,400 

0,  865,  027 
821,  702 
123,  000 

9,200 

139,  670 

1,  549,  320 

23,  600 

7,000 

167,  700 

21, 100 

232,100 
31,900 

401,  073 

82,  246 

6,000 

27,  000 
531, 167 
1,  692,  827 
440,  000 
119,  610 

418,  825 

13,  000 

108,  800 

53,  049 

34,  918,  360 

1,  310,  711 
590,  000 
49,  000 
160,  000 
223,  786 

549,  507 

470,  500 

1,  340 

49,  046 

7,  720 
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Table  IV.— MANUFACTURES  m  EACH  STATE  AND  TERRITORY:  1880. 

B — OHIO,  BY  SPECIFIED  INDUSTRIES — Continued. 


Mechanical  and  manufacturing  industries. 


Labels  and  tags 

Lamps  and  reflectors 

Lapidary"  work 

Lasts 

Lead,  bar,  pipe,  sheet,  and  shot  . 


Leather,  curried 

Leather,  dressed  skins . 

Leather,  tanned 

Lightning  rods 

Lime 


Lithographing  (see  also  Printing  and  publishing)  - 

Liquors,  distilled ^ 

Liquors,  malt 

Liquors,  vinous  (see  also  Liquors,  distilled) 

Lock-  and  gun-smithing 


Looking-glass  and  picture  frames •. 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  "Wood,  turned  and 
carved). 

Lumber,  sawed 

Malt 

Mantels,  slate,  marble,  and  marbleized 


Marble  and  stone  work 

Masonry,  brick  and  stone 

Matches 

Mattresses  and  spring  beds  (see  also  Fui-niture)  . 
Millinery  and  lace  goods 

MiUatones 

Mineral  and  soda  waters 

Mirrors. 


No.  of 
estab- 
lish- 
ments. 


Mixed  textiles  (see  also  Cotton  goods;  Silk  and  silk  goods;  "Woolen 

goods). 
Models  and  patterns 


Musical  instiTiments  and  materials  (not  specified)  . 

Musical  instruments,  organs  and  materials 

Musical  instruments,  pianos  and  materials 

Oil,  castor 

Oil,  cottonseed  and  cake 


Oil,  illuminating,  not  including  petroleum  refining. 

Oil,  lard 

Oil,  linseed 

Oil,  lubricating 

Oleomargarine - 


Painting  and  paperhanging 

Paints  (see  also  V  amish) 

Paperhangings 

Paper  (see  also  Envelopes ;  "Wood  pulp) 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 

Paving  materials 

Pens,  gold 

Perfumery  and  cosmeties 

Photographing 

Pickles,  preserves,  and  sauces 


Pipes,  tobacco 

Plumbing  and  gasfitting 

Pocket-books 

Printing  and  publishing  (see  also  Lithographing)  . 
Printing  materials 


Pumps,  not  including  steam  pumps 

Kefi-igerators 

Kegalia  and  society  banners  and  emblems  . 

Hoofing  and  roofing  materials 

Itubber  and  elastic  goods 


Eules,  ivory  and  wood 

Saddler\'  and  harness 

Safes,  doors,  and  vaults,  fire-proof 

Salt ;;.;; 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed ;  "Wood,  turned  and 
carved). 

Saws i 

Scales  and  balances , 

Screws. 


Sewing-machine  cases 

Sewing  machines  and  attachments . 


Shingles,  split . 
Shipbuilding... 
Shirts. 


Shoddy  (.see  also  Mixed  textiles) - 
Show-cases 


Silk  and  silk  goods  (see  also  Mixed  textiles) 

Silversmithing 

Slaughtering  and  meat-packing,  not  including  retail  butchering  estab- 
lishments. 

Smelting  and  refining  (base  scrap  metal,  not  from  the  ore) 

Soap  and  candles ^ 

174  


63 

13 
37 
163 
21 
27 

39 
148 

2,352 

29 

6 

246 

102 

1 

22 
22 


21 

16 

1 

261 
15 
1 
60 
61 

1 
1 
2 
101 
4 

1 

104 
1 

237 
1 

60 
6 
6 

46 
4 

1 
743 

6 

25 

102 


93 


Capital. 


$28, 000 

309,  500 

300 

42,  000 

01,  000 

1,  089,  075 

21,  000 

2,  022,  990 

40,  000 
352, 4^6 

423, 100 
4,  813, 185 
8, 178,  645 

747,  500 
34,  345 

613,  700 
1,  728,  561 

7,  944,  412 

1,  402,  931 

241,  000 

1, 127,  930 

220, 270 

300,  000 

98,  890 

81,  450 

18,  000 
132,  200 

800 
20,  200 

19,  450 

12,  300 

86,  000 

15,  000 

3,600 

150,  000 

5,000 

472,  600 

1, 123,  550 

786,  925 

300,  000 

221,  411 

447,  000 

3,500 

4,  804,  274 

570,600 

65,  000 
55,  000 
10,  300 
147,  600 
38,  000 

25,  000 

324,  808 

1,200 

4,  688,  535 

3,200 

313,  875 
84, 100 
118,  200 
333,  300 
107,  600 

2,000 

1,  271,  869 

964,  000 

832,  600 

2, 147,  637 


272,  750 
22,  200 

550,  000 
36,  000 

358, 100 

600 

423,  050 

220,  300 

250,  000 

38,  200 

24,  700 

725 

5, 487,  662 

10,  000 
422,  650 


AVERAGE  NUMEEK  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


19 

257 


41 
21 

563 
24 

912 
13 

386 

422 

976 

2,692 

133 

26 

590 
1,532 


247 
210 

1,564 

850 

102 

84 

25 

21 

151 

2 

20 

42 

17 

105 

20 

4 

45 

2 

166 

299 

164 

20 

935 

232 

1 

1,684 

157 

60 

65 

8 

178 

62 

40 

459 

4 

3,461 

1 

300 
81 
37 

336 
59 


1,877 

1,125 

449 

2,146 


190 
22 
140 
276 
640 

2 

773 

84 

30 

118 

21 
4 

,950 

5 
229 


Females 

abovd 15 

years. 


Children 

and 
youths. 


46 

19 

269 


527 
18 


e 

'643 


136 

2 
18 


516 
216 


73 


Total 

amount  paid 

in  wages 

during  the 

year. 


548 

2 

17 

70 
14 
SO 
15 
11 

3 
19 


10 


26 


29 
976 


65 

12 

2 

164 


22 
143 


$8, 400 
100,  247 


15, 100 
9,700 

234,  209 
9,250 

373,  695 
6,960 

121,  261 

255,  663 

406, 197 

1, 184,  825 

54,990 

10,184 

239,  403 
605,  926 

1,  708,  300 
125,  287 

96,  722 

633,  312 

325, 121 

68,  686 

34,  943 

77, 486 

7,651 
47,  387 

1,200 
14,  650 

19,  893 

6,875 

53,  300 

6,000 

360 

7,450 

900 

42,  772 

143,  454 

78,  692 

8,000 

334, 129 

123, 164 

500 

839,  231 

78,  005 

4,000 

25,  000 
3,120 

92, 407 
17,  200 

12,  000 

191,  947 

2,130 

2,  007,  593 

468 

U4,  326 

26,  803 
70,  650 

133,  276 
30,  867 

3,000 
671, 124 
687,  428 
106,  261 
883,  910 


75,118 
9,350 

72, 124 
108,  600 
389,  805 

250 

414,  860 

139  224 

40,  000 

60,  316 

12,  550 

1,900 

633,  044 

1,500 
78,  245 


Value  of 
materials. 


$12, 170 

261, 400 

200 

11, 100 

119, 000 

3, 141, 024 
77,  000 

3,  247,  692 

96,  000 
171,  633 

407,  617 

4,  533,  049 
5, 110,  587 

583,  700 
10,  085 

408,  573 
1,  773, 690 

8,  896, 106 

1,  391,  584 

137, 740 

904,  069 
479, 113 
690,  000 
128,  285 
162,  862 

18,  808 

79, 412 

5,000 

28,  320 

9,615 

4,925 

58,  200 

3,000 

800 

400,  000 

60,  OOO 
1,  035,  636 
1,  903, 103 

1,  031, 112 
108,  000 

357,  869 

835,  734 

2,000 

3,  024,  068 

406,  804 

9,000 
15,  000 

5,400 
92, 371 
96,  400 

18,  000 

457,  901 

1,500 

2,  382,  305 

7,500 

184,  650 
30, 484 
150,  031 
592,  944 
233, 232 

5,000 

1,  487,  019 
580,  000 
202,  543 

2,  429,  480 


129,  573 
6,300 
202,  441 
126,000 
774,  281 

475 

985,  960 

335,  637 

575,  000 

83, 019 

19,  495 

500 

17, 173,  446 

26,  000 
852,  483 


Value  of 
products. 


$27, 750 

432,000 

600 

35, 800 

208, 000 

3, 886, 627 
98, 000 

4, 357, 273 
144, 500 
431, 326 

856,744 
6, 692,  736 
9, 125, 014 

773,  UO 
47,017 

788, 919 
2, 961, 567 

13,864,460 

1,  756,  551 

311, 330 

2,240,160 

1,022,469 

935, 529 

223, 860 

320, 091 

38, 000 
210, 792 
10, 000 
80,970 

51, 396 

19, 625 
132, 315 

15, 000 

2,000 

435,  000 

55,000 

1,141,835 

2,381,934 

1,431,039 

250, 000 

996, 572 

1,  263,  980 

3,000 

5,108,194 

668, 141 

15,  000 
65, 000 
10,  800 
332, 081 
135, 000 

60, 000 

850, 515 

6,000 

6,  579, 565 

13,000 

384, 561 
89,540 
289,414 
■900,141 
305,494 

10,800 

3, 170, 413 

1, 635, 000 

363, 791 

4,  043, 844 


281, 807 
30, 000 
307, 170 
255,600 
1,370,025 

725 

1,  S52, 210 

575,422 

700, 000 

171,637 

53,  no 

3,830 

19,231,297 

30, 000 
1,028,778 
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Table  IV.— MANUFAOTUEES  IN  BACH  STATE  AND  TEREITOEY:  1880. 

B — OHIO,  BY  SPECIFIED  INDUSTRIBS — Continued. 


Mecliaiiical  and  manufacturing  industries. 


No.  of 

estal). 

lish- 

ments. 


Spectacles  and  eyeglasses 

Springs,  steel,  car,  and  carriage 

Starch 

Stotionerj;  goods 

Steam  fittings  and,  beating  apparatus  (see  also  Foundery  and  machine- 
ffhop  products). 

Stencils  and  brands 

Stereotyping  and  electrotyping  (see  also  Type  founding) 

Stone-  and  eartben.-ware -  

Surgical  appliances  (see  also  Artificial  limbs) 

Taxidermy 

Telegraph  and  telephone  apparatus  (see  also  Electrical  apparatus  and 

supplies). 

Terra-cotta  ware  (see  also  Brick  and  tile ;  Drain  and  sewer  pipe) 

Tinware,  copperware,  and  sheet-iron  ware  (see  also  Coppersmithing). 
Tobacco,  chewing,  smoking,  and  snufi"  (see  also  Tobacco,  cigars  and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snuff). 

Tools  (see  also  Cutlery  and  edge  tools ;  Hardware) 

Toys  and  games 

Trunks  and  Talises 

Type  founding  (see  also  Stereotyping  and  electrotyping) 

Umbrellas  and  canes 

Upholstering  (see  also  Furniture) 

Upholstering  materials 

Tarnish  (see  alpo  Paints) 1 

•Veneering 

Vinegar 

Washing-machines  and  clothes- wringers — 

Watch  and  clock  repairing 

"Watches 

Wheelbarrows 

Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and  wagons) 

Whips 

Windmills - 

Window  blinds  and  shades 

Wire 

Wirework 

Wood  pulp 

Wood,  turned  and  carved  (see  also  Lumber,  planed ;  Sash,  doors,  and 

blinds). 

Wooden  ware*. 

Woolen  goods  (see  also  Gloves  and  mittens ;  Mixed  textiles ;  Worsted 

goods). 
Worsted  goods  (see  also  Woolen  goods) 


Capital. 


1 

3 

1 
704 
26 

652 

10 

1 
26 

2 
14  I 


7 
12 

1 
21 


85 

1 

4 

946 

l\ 
16 

3 
22 

1 
61 

28 
122 


$1, 125 

240,  000 

1,400,000 

27,  400 

6,500 

17,  660 
16,  060 

1,  676,  055 

37,  600 

250 

3,400 

50,  000 
1,  466,  313 
1,  332,  345 

1,341,070 

297,  260 

700 

180,  500 

329,  990 

26,  550 

211, 125 
39,  200 
636,  000 
211,  000 
153,775 

18,  279 
152,  195 

2,000 

12,700 

1, 178,  790 

10,  000 
400 

39,  600 
627, 471 
236,  725 

2,000 
148, 120 

353,  364 
1,  316,  340 


AVERAGE   NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


2 

285 

505 

21 

19 

32 

28 

2,042 

22 


70 

1,  826 

734 


273 

1 

357 

189 

18 


Females 
above 15 
years. 


183 
31 
90 
60 


26 

140 

2 

39 

1,818 

6 

1 

45 

1,298 

296 

5 
260 

434 
722 


Children 

and 
youths. 


226 
26 


10 
456 


23 


16 
413 


3 
391 


30 
87 
367 


Total 

amount  paid 

in  wages 

during  the 

year. 


26 

£5 
1 

16 
1 

12 

13 

7 

1 

24 
2 

12 

1 
257 

3 

62 

129 
189 


$460 

128,  784 

179,  030 

5,700 

7,800 

19,  849 

17, 745 

894,  322 

16, 117 


4,603 

30, 000 
699,108 
393,  083 

1,  495,  859 

115,  804 

468 

110,  513 

125,  360 

12,  875 

76,  480 
8,600 
54,  770 
23,  900 
26,  238 

9,702 

65, 484 

2,500 

to,  800 

552,  308 

7,000 

276 

17, 169 

60,  230 

83,  035 

1,500 
100,  357 

179,  890 
256,  214 


Value  of 
materials. 


$500 
269,  325 

1,  099,  292 

14,  400 
6,000 

7,550 

9,860 

628,  273 

23,  635 
100 

7,100 

16,  000 
1,620,346 
3, 198,  926 

2,  004,  439 

87,  600 

1,000 

221,  635 

63,  700 

39,  770 

278,  338 

24,  375 
779,  247 
125,  332 
115,482 

29,  969 
47, 127 
10,  000 
16,  200 
637,  463 

20,  000 

500 

83,  400 

1,  251,  000 

339,  380 

1,000 
138, 185 

379,  623 
1,  084, 323 

69,  606 


Value  of 
products. 


$2,  500 

477,  905 

1,764,710 

26,  000 

21,  000 

42,  020 
38,  348 

2,  106,  474 

77, 197 
1,000 

16,  000 

80,  000 

3,  230,  208 

4,  378,  302 

6,018,638 

328,  550 
1,800 
456,  481 
226,  889 
73,  650 

438,  940 
45,  6011 
1,  042,  835 
229,  205 
235,  288 

60,  600 

216,  916 

18,  000 

34,  660 

1,  831,  955 

30,  000 

1,000 

141,099 

1,  895,  000 

561,  600 

6,000 
355,  177 

714,  432 
1,  678, 169 


A— OREGON,    BY^  TOTALS   OF 

COUNTIES. 

The  State 

1,080 

$0,  312,  056 

3,280 

96 

97 

$1,  667,  046 

$6,  954, 436 

$10,  931, 232 

COUNTIEB. 

Baker  .                                                                                         .... 

26 

52 

69 

28 

8 

30 

83, 160 
174, 100 
787,  475 
131,  900 

72,  800 

211,000 

33 
69 
.482 
73 
28 

77 

16,  460 
25,  983 
156,  927 
38,  780 
11,  540 

30,  696 

67,  917 
124,  340 
816,  625 
166, 151 

90,  230 

183,  997 

119,  883 

Senton 

209,  462 

Clackamas         .. 

20 

11 

1,  251,  691 

Clatsop 

266,  987 

Cnliiynma 

135,  755 

Coos..... . 

1 

1 

277,  766 

67 
19 
37 

13 

29 

49 

118 

111 

162 

49 

3 

26 

48 

45 
30 
71 

277, 125 

53,  800 

219,  800 

25, 150 

67,  860 

227,  660 

485,  526 

608,330 

1,  958,  025 
138,  660 
16,  900 
180,  500 
172,  926 

160,  860 
104,  900 
174,  650 

100 
30 
91 

10 
32 
68 
217 
290 

1,050 
96 
4 
60 
80 

217 
84 
89 

32,  945 
9,222 
53,  280 

2,476 

9,384 

29,112 

98,  297 

147,  945 

700,  878 
30,  295 
1,790 
32,  841 
31,654 

154,  314 
26,  073 
28, 165 

232,  928 

61,  680 

181,  877 

20,  575 

43,210 

240,  590 

617,  061 

1,  096,  920 

1,  567,  246 

193,  470 

5,100 

281,  263 

161,  574 

404,  227 

162,  446 
246,  020 

384,  820 

97,  701 

Jackson 

8 

1 

296,  721 
34,  413 

Lake 

80,640 

Lane ...................."."...'......... '. 

2 
8 
6 

48 

10 
10 
4 

50 

2 

336,  570 

976,  721 

Marion 

1,  424,  979 

2,  867,  271 

Polk 

288,  231 

Tillamook 

10,  300 

374,  465 

1 

251,  973 

Wasco                                                                    •                        

2 
5 
1 

657,  396 

2 

223,845 

Yam  Hin 

363,  642 

a  Ketumed  as  having  no  manufactures. 
B  — OREGON,    BY  SPECIFIED  INDUSTRIES. 


MECHANICAL  AKD  MANUFACTURING  INDUSTRIEB, 

All  industries 

Agricultural  implements  ...^. 

Awnings  and  tents 

Baskets,  rattan  and  willow  ware  

Blacksmithing  (see  also  Wheelwrighting) 

Poot  and  shoe  uppers 


1,080 

$6,  312,  056 

3,280 

96 

97 

$1,  667,  046 

$6,  954,  436 

$10,931,232 

4 

1 

1 

146 

35,  000 
10,  000 
500 
120,  225 
10,  500 

17 

7 

1 

157 

17 

1 

9,100 
5,  000 
560 
03,  190 
10,  250 

7,073 

30,  000 

100 

102,118 

6,500 

24,  450 

38,  000 

1,200 

2 

311,  460 

2 

20,  000 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEEEITOEY:  1880. 
B— OREGON,  BY  SPECIFIED  INDUSTRIES— Continued. 


Mechanical  and  manufactniing  industries. 


Boots  and  shoes,  including  custom  work  and  repairing  . 

Boxes,  wooden,  packing 

Brass  castings , 

Bread  and  other  hakery  products 

Brick  and  tile 


Brooms  and  brushes 

Carpentering ," 

Carriages  and  wagons  (see  also  Wheelwrighting) . 

Cheese  and  butter  (factory) 

Clothing,  men's 


Coffee  and  spices,  roasted  and  ground  . 
Coffins,  burial  cases,  and  undertakers' 

Confectionery .\ 

Cooperage : 

Copperamithing  (see  also  Tinware,  copperware,  and  sheet-ironware) . 


goods  . 


Cutlery  and  edge  tools  , 

Dentistry,  mechanical 

Drugs  and  chemicals 

Explosives  and  fireworks 

JTlouring-  and  grist-mill  products ". 

Poundery  and  machine-shop  products 

Fruits  and  vegetables,  canned  and  preserved   - 

Tumiture  (see  also  Mattresses  and  spring  beds;  Upholstering) 

Furniture,  chairs 

Furs,  dressed 


JTo.  of 
estab- 
lish- 
ments. 


Gloves  and  mittens  (see  also  'Woolen  goods) 

Hairwork 

Iron  and  steel 

Jewelry 

Leather,  curried 


Leather,  tanned 

Lithographing  (see  also  Printing  and  publishing) 

Liquors,  malt 

Lock-  and  gun-smitlaing 

Looking-glass  and  picture  frames 


Lumber,  planed  (see  also  Sash,  doors,  and  blinds ;  Wood,  turned  and 
carved ) . 

Lumber,  sawed 

Harble  and  stone  work [[].][.[[[[[ 

Matches ' 

Mattresses  and  spring  beds  (see  also  Furniture) .'.'..'.".'. 

Oil,  linseed 

Painting  and  paperhanging .' .' . 

Paper. 


Printing  and  publishing  (see  also  Lithographing) 
Pumps,  not  including  steam  pumps 


Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  Wood,  turned  and 
carved). 

Shipbuilding 

Slaughtering  and  meat-packing,  not  including  retail  butchering  estab- 
lishments. 

Soap  and  candles 


Tinware,  copperware,  and  .sheet-iron  ware  (see  also  Coppersraithing)  . 
Tobacco,  cigars  and  cigarettes 
" o  Fi 


Upholstering  (see  also  Furniture)    [ 

Watch  and  clock  repairing 

Wheelwrighting  (see  also  Blacksmithing ;  Carnages  and  wagons)" ..... 

Wirework 

Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors,  and 

blinds). 
Woolen  goods  (see  also  Gloves  and  mittens) 


86 

1 

1 

14 

23 

2 

16 

9 

24 
22 

2 
5 
4 
12 
1 

-'    1 

3 

2 

1 

106 

16 
2 

33 
3 
1 


228 

11 

1 

2 


Capital. 


$75, 405 

10, 000 

3,000 

59, 150 

65,  496 

5,250 

27,  500 

48,  800 

192,  650 

45,  230 

17,  000 
18,425 
26,  700 
42,100 
4,000 

300 

3,200 

30,  800 

600 

1,  286,  200 

260,  600 
19, 150 

206,  050 
11,  000 
5,000 

10,  300 
2,000 

100,  000 

11,  000 
19, 135 

36, 465 

17,500 

287,  500 

5,750 


62,  000 

1,  577,  875 
13, 175 
13,  000 
2,760 

37,  000 
1,100 

12,  000 

•65,600 

4,200 

190,  050 
230,  400 

63,  300 
56,  800 

50 

233, 160 
2,  926 

12,  600 
3,700 

28,  400 


2,000 
5,300 


AVEHAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


Females  Children 
above  16       and 
years,      youths. 


12 

4 

47 

184 

11 
123 
49 
32 
45 


6 

1 

307 

173 
25 

105 
14 
4 

4 

4 

247 

1, 

12 

16 
10 
.67 
4 
5 


566 

27 

2 


111 
94 


Total 

amount  paid 

in  wages 

during  the 

year. 


A— PENNSYLVANIA,  by  totals  op  counties. 


The  State. 


$49, 717 

7,000 

3,750 

30,300 

43,  814 

6,000 
88, 498 
30, 100 

6,170 
29, 151 

1,000 

1,200 

10,  050 

17,  352 

100 

300 


2,800 

100 

139,  882 

139,  022 

3,000 

66,  910 

4,100 

2,640 

7,800 

4,500 

46,  822 

900 

5,638 

9,212 
7,500 
24,  961 
2,450 
2,960 

37,040 

242, 154 

14,  675 

1,300 


4,550 
2,550 
8,888 
65,  067 
3,600 

63,  767 
71, 031 

77, 150 
17,120 

600 

64,  006 
4,060 

10,  000 
1,278 
8,008 

1,100 
42S 

86,  088 


Value  of 
materials 


$111, 991 

12, 000 

5,000 

98,  500 

19, 197 


10,700 

222,  903 

46,  650 

20,  233 

57,  900 

24,000 

7,450 

33,  500 

32,200 

500 

185 

1,000 

8,000 

500 

2,  978,  714 

121,  911 

8,150 

91,  325. 

3,705 

3,100 

12,  60O 
2,000 

33,  073 
3,000 

61, 815 

38,  694 
26,000 
92, 409 
2,100 
11,  700 

43,  500 

1,  331,  342 

20, 150 

2,000 

250 

31,  817 

2,750 

20,  360 

37,  015 

2,900 

222,  350 
143,  980 

124, 400 
205,  517 

1,000 

161, 475 

2.850 

16, 100 

1,425 

16,  923 

300 
1,050 

227,486 


Value  of 
products. 


$238,887 

22,000 

11, 000 

165, 000 

104, 240 

21,800 
341,339 
105, 000 

43,216 
115, 404 

31,000 

,  12,950 

60,700 

92,712 

900 

900 

4,800 

18, 000 

2,000 

3, 475, 631 

352, 300 
12,688 

227,303 
H,  600 
7,000 

26,800 
7,000 
78, 393 
10, 000 
89,577 

65, 767 
55, 000 
167,681 
11,300 
18,200 

120,600 

2,030,463 
62, 650 
4,230 
1,100 

-42,067 
10, 700 
43, 100 

133,900- 
10, 000 

385, 350 
253, 692 

206.  500 
264, 712 

2,000 

311,650 
11,000 
38, 300 
7,750 
51,950 

4,000 
2,700 

549, 030 


Adams 

Allegheny  - 
Armstrong. 

Beaver 

Bedford .--... 


Berks 

Blair 

Bradford. 

Bucks  

Butler 


Cambria . 
CumiTon . 
Carbon  .. 
Centre  .. 
Chester . . 


176 


270 
1,895 
200 
180 
254 

1,  044. 
254 
406 
691 
262 

272 

24 

89 

345 

737 


$474,  510,  903 


486,  770 
70,  641,  426 

1,  918,  656 

2,  872,  565 
1,  369,  993 

12,  .522,  140 
3,017,563 
1,910,434 

3,  039,  014 
744,  580 

9,  964,  245 

594,  500 

980,  865 

3,  16.5,  470  , 

6,411,853  I 


284,  359 

73,  046 
44 

29,  667 

394 

19 

42,  815 

2,361 

3,095 

975 

60 

76 

2,321 

162 

398 

587 

3 

20 

8,307 

890 

811 

2,068 

28 

96 

1,585 

26 

63 

2,334 

926 

349 

621 

24 

11 

4,242 

139 

260 

191 

10 
25 

665 

2 

1,655 

9 

500 

4,141 

389 

831 

$134,  066,  904 


59. 

22,  371, 

436, 

962, 

155, 

3,  077, 
677, 
527, 
904, 
148, 

1,  860, 

60, 

188, 

563, 

1,  749, 


$465,  020,  663 


621,  937 
61,  739,  293 

1,  348,  564 

2,  325,  797 

1,  213,  992 

13,  026,  331 

2,  752,  243 
2,  506,  603 
4,  033,  627 

695,  930 

9,  056,  377 

693,  880 

861,  758 

2,  337,  684 

6,  674,  978 


$744,818,446 


876, 130 

105,272,739 

2,  328,  557 

4, 054,  638 

1, 747, 617 

20,1AIM 
4,233,552 
3, 700, 801 
0,  208, 209 
1, 080, 290 

16,150,805 
1,017,701 
1, 400, 870 
3,581,327 

10,404,  S!'! 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEERITOEY:  1880. 
A — PENNSYLVANIA,  by  totals  of  couxties — Continued. 


Counties. 


Clarion  ... 
Clearfield . 
Clinton  - .  - 
Colnmbia . 
Crawford  . 


Cumberland  . 

Dauphin 

Delaware  — 

Elk 

Erie 


Eayette.. 
Forest .  -  - 
Eranilin. 
Enlton  - . . 
Greene  .. 


Huntingdon  . 

Indiana 

Jefferson 

Juniata 

Lackawanna. 


Lancaster.. 
Lawrence.. 
Lebanon . . . 

Lehigh 

Luzerne  .  - 


Lycoming 
McKean . 
Mercer  .. 
Mifflin  .  -  - 
Monroe . . 


Montgomery 

Montour 

Northampton 

Northumberland . 
Perry 


Philadelphia. 

Pike 

Potter    

Sehuylkm  ... 
Snyder 


Somerset 

Sullivan 

Susquehanna  . 

Tioga 

Union 


Yenango 

Warren 

"Washington  . . . 

"Wayne 

"Westmoreland. 


"Wyoming . 
York 


No.  of 
estab- 
lish, 
ments. 


Capit.^1. 


32S 
261 
180 

2:il 
47-1 

308 
014 
416 
02 
659 

274 

25 

403 


245 

279 

189 

93 


1,437 
107 
275 
473 
400 

C12 
241 
349 
169 
131 

840 
113 
531 
226 
204 

8,567 
46 
94 

480 
115 

348 
60 
332 
285 
130 

136 
367 
314 

282 


134 
859 


$1, 168,  807 
2,  778,  227 
1,  405, 183 

1,  219,  505 

2,  852,  041 

2,268,409 
9,  817,  9:59 
14,  256,  720 
2,  362,  310 
6,  424,  413 


AVER  AGE  NUMBEll  OF 
HANDS  EllTLOTEII. 


Males   I  Females  ChUdren 
above  16  above  15       and 
years.      years,     youths. 


157,  207 
162, 150 
003,  679 
239,  868 
428, 105  I 


3,  267,  613 
890,  409 

1,  282,  650 
324, 170 

5,  016,  0]7 

10,  481,  798 
2, 192,  765 

2,  017,  950 

12,  850,  472 

3,  706,  903 

6,  968,  462 
1,  470,  575 

3,  796,  641 
1,  378,  080 

1,  004,  025 

13,  789,  461 

2,  387,  902 
9,  955,  066 
2,  033,  575 

1,  358,  835 

187,  148,  857 
311,  900 
206,  107 

4,  854,  058 
355,  068 

839,  071 
858,  420 

2,  026,  983 

1,  818,  085 
078,  984 

782,  856 

2,  785,  055 
985,  304 

2,  830,  037 

3,  714,  402 

730,  725 
3,637,375 


633 

1,330 

856 

842 

2,222 

1,  658 
5,777 
6,569 
1, 102 
4,584 

2,026 
322 

1,489 
104 
324 

917 

655 

557 

•  153 

3,053 

6,848 
1,580 
1,837 
4,790 
1,963 

4,110 

1,567 

2,854 

886 

707 

7,459 
1,675 
5,264 
1,600 
850 

113,  075 

239 

343 

3,028 

187 

628 

343 

1,161 

1,308 

385 

830 
1,829 

699 
1,676 

2,  277 


1 
11 

5 
37 


189 
294  : 
2,886 


18 
39 
40 
18 
71 

45 
260 


Total 

amount  paid 

in  wages 

during  the 

year. 


17 

16 

4 

1 

472 

1,334 

37 

24 

570 

239 

149 
12 
30 
16 

67 

3,073 

1 

318 

16 

7 

66,  818 


397 
77 
46 


4 

251 

1 


30 

53 

19 

3 

203 


44 

377 

79 

251 
10 

200 
36 
61 

1,107 

151 

302 

90 

35 

15,  634 
7 


11 
33 

17 
27 
13 
04 
60 


303  1 

2,831  453 


123 
10 

47 
1 
10 
14 
10 

17 
43 
10 
97 
166 

4 

281 


$143,  016 
306, 147 
239,  897 
260,024 
742,  834 

.533,  068 

2,  044,  189 

3,  830,  838 
253,  384 

1,  869,  406  1 

1,221,785 

91,  073 

391,161 

17,  170 

70,8.56 

230,245 

169,741 

113,412 

25,  578 

1,  558,  374 

2,  250,  226 
717,914 
551,010 

1,  690,  776 
087,  458 

1,  221,  .510 
585,  241 

1, 170,  946 
298,  472 
252,  836 

3,  596,  208 
673, 196 

1,  922,  027 
640,  791 
274,  250 

64,265,  966 

76,  862 

48,  016 

1,  016,  641 

38,  623 

113,483 

95,  010 

309,  163 

321,  257 

93,  117 

208,  795 
510,  221 
257,  103 
506,  864 
885, 162 

94,444 
893,  920 


"^aluo  of 

Value  of 

mateiials. 

products. 

$028,  484 

$092,  682 

1,  661,  850 

2,  584,  339 

1,  164,  089 

1,  850,  788 

1,147,010 

1,  746,  084 

3,  797,  941 

4,  373,  864 

1,  727,  681 

2,  850,  640 

10,  443,  043 

16,594,115 

11,  262,  964 

19,  601,  493 

1,  517,  559 

2,  414,  791 

6,  646,  427 

10,403,906 

2,  8.57,  608 

6,  004,  560 

410,  897 

013,  031 

1,  872,  975 

2,  835,  138 

333,  107 
433,137 

1,871,761 
825,  474  I 
679,684 
243,  023 

8,  105,  136 

9,  573,  262 
2,801,064 
3,867,377 
9,  3.53, 199 
2,  733,  317 

5,  880,  083 
1,  729,  466 
5,  377,  505 
1,  627,  681 

1,  662,  199  I 

13, 189,  707 

2,  493,  840 
9,  272,  417 

3,  341,  762 

1,  571,  452 

199,155,477 

267,  884 

320,  006 

4, 160,  130 

4C5,  280 

719,  314 
744,  342 

2,  484,  482 
2,  294,  097 

619,  996 

841, 166 
2,  894,  313 

1,  227,  144 
2, 127,  343 

2,  810,  875 

1,278,277 

3,  933, 183 


296,  887 
636,  272 

2,496,918 
1,  263,  323 

1,  003, 145 
825,142 

10,  684,  179 

14,  809,  330 
4, 101,  758 
4,  179,  082 

14,  097,  475 
4,  397,  075 

9,  184,  295 

2,  991,  407 
7,  952,  874 
2,  298, 170 

2,  331,  884 

20,  656,  993 

3,  349,  376 
13,  901,  276 

3,  309, 197 
3,  305,  048 

324,342,935 
434,  990 
440,  022 

0,  047,  336 
629,  007 

1,  089,  719 
1,  004,  443 
3,  569,  796 

3,  165,  656 
866,  437 

1,  421,  920 

4,  197,  281 
1,810,581 

3,  468,  441 

4,  978,  638 

1,  794,  958 

5,  879,  565 


B— PENNSYLVANLl,  BY  specified  industries. 


MECHANICAL  AND  MANUFAGTUEIKG  INDUSTRIES. 

All  industries 


Agricultural  implements -  • ■  ■  -  •  • 

Artificial  feathers  and  flowers  (see  also  Mdlmery  and  lace  goods)  . 

Artificial  limbs  (see  also  Surgical  appliances)  

Awnings  and  tents 

Axle.grease 


Bags,  other  than  paper 

Bags,  paper -  -• ."vr 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) . 

Baskets,  rattan  and  willow  ware 

Bellows 


Bells  

Belting  and  hose,  leather 

Billiard  tables  and  materials 

Blacking  

Blaoksmilhing  (see  also  "Whcelwrighting)  . 


220 

6  ' 
18 
2 

7 
13 

6 
31 


3 

6 

,240 


Bluing :  -■] 

Bone.,  ivory.,  and  lamp-black 1 

Bookbinding  and  blank. book  making i 

Boot  and  shoe  findings [ 

Boot  and  shoe  uppers 

Boots  and  shoes,  including  custom  work  and  repairing I    2, 

Boxes,  cigar 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing [ 

Brass  and  copper,  rolled 

12   M   M 


74 
20 
10 

157 
61 
47 
01 


3,  452,  923 

81,  500 

10,  300 

4.5,260 

0,400 

302,000 
358,000 
27,000 
34,080 
8,600  ' 
1 
40,  400 
280,500  I 
26,000  I 
225,000 
2,  230,  418  i 

50,200 
428,350 
890,  775  : 
121,  950 

20,  050 

5,  399,  228 
134,522 
438,450 
486,270 
600,000 


284,  359 

73,046 

29,60 

3,640 
34 

"'"364 

77 
84 

29,607  $134,055,904 


18 

84  , 

7  j 

64 
133 
15 
61 
13 

15 
76 
10 
51 
3,591 

17 
79 
867 
94 
24 

7,930 

135 

227 

603 

94 


117 

277 

13 

1 


829  : 
107  ' 
30 

3,004 
93 

1,228 


5  i 
49  ' 

1 
16 

148 

6  ' 
3 

3,32 

45 

56 

75 

5 


898,  608  1 
65,  330 

7,  724 
26,  714 

3,600 

43.213 
107,376 
11,324 
16,409 
6,300 

10,  300 
43,  465 
10,300 
48,  648 
1,  014,  454 

12,  500 
30,  7110 
585,  786 
02,  088 
23,  830 


$465,  020,  663       $744,  818,  445 


1 


t;:;,  743 
281,445 
a20,  550 

80,  000 


1,  788,  420 
91,  070 

6,  875  1 
89,230 

1,750  . 

482,820 

018,027  i 

53,747 

31.751 : 

13,000  , 

15,600 

367,  .571 

20,300 

221,061 

1,  542,  876 

214^075 

727,  166 

110,072 

53,  513 

7,  016,  204 
172,916 
401,  378 
005,  455 
432,  00« 


3,686,212 

229,  50O 

20,  .348 

166,  084 

6,500 

500,  500 

852,  478 

103,  600 

63,  031 

85,400 

31,  600 
476,  .545 

49,  700 

485,  706 

4,  324,  460 

7.3,  300 

286,  760 

1,  703,  206 

233,  068 

90,975 

13,  246,  250 
332, 124 
894,  505 
977.725 
640,  OOC 
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Table  IV.— MAKUFACTUEES  IN  EACH  STATE  AND  TEEEITOEY:  1880. 
B— PENNSYLVANIA,  by  specified  industkibs — Continued. 


Mechanical  and  raanufacturiDg  industries. 


Brass  castiii,£;9  (see  also  Bronze  castings) 

Bread  and  other  bakery  products 

Brick  and  tile  (see  also  Drain  and  server  pipe;  Terra-cotta  ware) . 

Bridges 

Bronze  castings  (see  also  Brass  castings) 

Brooms  and  brushes 

Buttons 

Cardboard 

Card  cutiinf^  and  designing 

Carpentering 


Carpets,  other  than  rag  (see  also  "Woolen  goods)  - 

Carpets,  rag 

Carpets,  wood 

Carriage  and  wagon  materials 

Carriages  and  sleds,  children's 


Caniages  and  wagons  (see  also  Wheelwrighting) . 

Cars,  railroad,  street,  and  repairs 

Cemeut    

Charcoal 

Cheese  and  butter  (factory) 


Ko.of 
estab- 
lish- 
ments. 


Cleansing  and  polishing  preparations  . 

Clotli  finishing 

Clothing,  horse 

Clothing,  men's 

Clothing,  women's 


Coal-tar 

Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods. 

Coke 

Collars  and  culfs,  paper 


Combs 

Confectionery 

Cooperage  

Coppersmitliing  (see  also  Tinware,  copperware,  and  sheet-iron  ware). 
Cordage  and  twine 


Cork  cutting  

Corsets 

Cotton  goods  (see  also  Hosiery  and  knit  goods ;  Mixed  textiles) . 
Crucibles 

Cutlery  and  edge  tools  (see  also  Hardware ;  Tools) 

Dentistry,  mechanical 

Dentists  materials 


Drain  and  sewer  pipe  (see  also  Brick  and  tile ;  Terra-cotta  ware) 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders;   Patent 

niedicine.=^  and  compounds). 
Dyeing  and  cleaning 


Dyeing  and  finishing  textiles 

Dyestuffs  and  extracts 

Electrical  apparatus  and  supplies  (see  also  Telegraph  and  telephone 
apparatus). 

Electrsplating 

Emery  wheels  


Engravers'  mateiials 

Engraving  and  die-sinking. 

Engraving,  steel 

Engraving,  wood , 

Explosives  and  fireworks  .  - . 


Fancy  articles , 

Felt  goods  (see  also  Woolen  goods) 

Fertilizers 

FUes  (see  also  Saws) 

Fire-arms 


Flavoring  extracts 

Flax,  dressed 

Flouring-  and  grist-mill  products 

Food  preparations  (see  page  39) 

Founaery  and  machiue-shop  products  (see  also  Iron  works,  architect- 
ural and  ornamental;  Sieani  fitings  and  heating  apparatus). 

Foundery  supplies 

Fruits  and  vegetables,  canned  and  preserved 

Furnishing  goods,  men's 

Furniture  "(see  also  Mattresses  and  spring  beds ;  Upholstering) 

Furniture,  chairs 


Furs,  dressed 

Galvanizing 

Gas  and  lamp  fixtures 

Gas  machines  and  meters. 
Glass 


Glass,  cut,  stained,  and  ornamented 

Gloves  and  mittens  (see  also  Hosiery  and  knit  goods ;  "Woolen  goods) . . 

Glue 

Gold  and  silver  leaf  and  foil 

Gold  and  silver,  reduced  and  refined  (not  from  the  ore) 

Graphite 

Grease  and  tallow 

Grindstones    

Gunpowder  (sec  also  High  exjilosives) 

Hairwork 


63 

1,265 

521 

7 

5 

122 

18 

1 

5 

773 

172 
143 
1 
47 
10 

391 

43 

2 

5 

146 


5 

2 

876 

75 

1 

32 

105 

104 

1 

5 
283 
249 
11 
23 

11 

10 

189 

7 

61 


2 

2,873 

10 

748 

2 
14 

22 

718 

40 

16 
7 
5 

H 

78 

16 

2 

13 


C.ipital. 


$1,  578,  901 

3,019,053 

5,  028,  524 

720,  400 

126,250 

626,  215 

1S9,  000 

250,  000 

8,993 

2,  314,  519 

7,  210,  483 
142,  542 

25,  000 
485,  616 

76,  600 

3,  627,  023 
2,  946,  912 

135,  000 

3,900 

393,  020 

176,  300 
107,  00» 
407,  000 

10,  816,  742 
941,  950 

100,000 
885,  000 
681,  425 

4,  262,  525 
191,  233 

71,  500 

1,  718,  690 

1,  385,  335 

148,  950 

1,  289,  250 

479,  650 

62,  800 

15,  490,  735 

440,  250 

2,  585,  610 

58,  200 

715,000  I 

20,  000  1 

11,  680,  813  ! 

56,  350 

3,  884,  840 
432,000  I 

15,000  I 

102,463 
230,0(10 

5,300  ! 
41,715 
60,  050 
17,  725 
25,  000 

154,  700 
150,  000 
8,31,615 
488,  500 
16U,  200 

23,  800 

24,  000 
20,  238,  601 

376,  500 
28,  982,  140 

40,  COO 

207,  923 

124,  740 

5,  445,  940 

111,  700 


AVERAGE  NUMBEK  OF 
HANDS   EMPLOYED. 


Males   [Females 

above  16  above  15 

years.       years. 


1,009 

2,923 

7,135 

859 

50 

725 

324 

63 

15 

4,664 

5,731 

322 

80 

458 

101 

3,875 
3,850 

104 
14 

253 

31 

64 

68 

8,791 

351 


171 

547 

2,379 

26 

99 
1,038 
1,845 

95 


141 
2S 

5,990 
92 

2,024 


30 

355 

16 

.362 


1,926 
107 
16 

120 
35 

7 
53 
42 
72 
16 

129 
167 
373 
508 


178 

30 

10 

4,422 

100 

22,  907 

9 
91 
01 

4,  92S 

238 

000 

.50 

370 

000 

241 

251 

500 

283 

471 

600 

361 

7,  639,  706 

6,999 

65 

600 

115 

51 

(100 

15 

1,  810,  400 

498 

237,  000 

157 

20, 

500 

000 
075 
161 
900 

13 

33 

110 

2 

157 

50 

322, 

10, 

858, 

95. 

525 

25 

19 

384 


Children 

and 
youths. 


166 

106 

12 


2,384 
22 


11 

482 
13,  328 

2,878 


121 

38 

3 

65 


531 
2 
2 

240 

146 

171 

,232 


340 

17 
248 


171 

336 


43 

7 

294 

13 

28 

90 

157 


197 

,285 

13 

1 

252 
133 

37 
6 

13 


Total 

amount  paid 

in  wages 

during  the 

year. 


91 


3 

204 

174 

1 

347 


3,  341 


106 


76 
3 

424 

i' 

11 


36 

179 
47 


11 

15 

2,491 

10 

2 

51 

10 

4 

2 
1 


178 


$456,  748 

1,  315,  677 

2,  077, 168 
425,  290 

27,072 

292,  5.56 

167,  613 

60,000 

8,665 

2,  072,  580 

3,  035,  971 
102,  054 

13,  000 
159,453 
46,  051 

1,  584,  035 
1,  352,  299 

50,  850 
2,200 

51,  943 

16, 100 
32,  702 

133,  800 
5, 127,  682 

618,  603 

32,  000 
118,  383 
229,  036 
983,  431 

42,  000 

46,  360 
512, 141 
671,  464 

51,  664 
274,  282 

97,  764 

44, 018 

4,  683,  617 

57,  660 

882,  612 

16,  346 

156, 175 

10,  000 

1,  300,  238 

26,  074 

1,  041,  309 

60,185 

7,472 

62,  427 
21,  928 

6,920 

29,  224 

30,  930 
46,  088 
20,686 

76,  305 

80,  000 

137,  955 

223,  593 

76,  350 

8,524 
8,379 

1,  105,  939 

61, 127 
10,  293,  821 

5,280 
67,  202 
88,  260 

2,  090,  088 
143,  037 

59,  233 
112, 132 
133,  759 
154, 103 

3,  897,  306 

58,845 

14,587 

184,  950 

135,  300 

9,130 

12,500 
56,223 
1,500 
73,  871 
23,987 


"Value  of 
materials. 


$1,  344,  931 

5,  263,  591 
1,  332,  758 

1,  071,  936 
423, 170 

678,  763 

146,  585 

300,  000 

10,  920 

4,  621,  380 

8,  092,  385 

243,444 

4,000 

325,  916 

111,  065 

2,  069,  819 

6,  032, 114 

76,  200 

1,600 

655,  368 

37, 175 

36,  236 

443,  200 

15,  332,  253 

1,  776,  610 

85,  200 

2,  240,  980 
425,  267 

2,  241, 154 
96,  000 

66,  480 

2,  358,  774 

2, 126,  784 

148,  849 

1,  437,  026 

473,  260 

120,  061 

12,  500,  217 

434,  271 

1, 148, 138 

32,  230 

159,  000 

12,  000 

8,  245,  297 

31,440 

,  2,  398,  396 

269,  090 

7,149 

43, 175 
16,  973 

3,700 
18,921 
25, 195 
12,  965 

7,900 

130,  013 
250,  000 
981,987 
216,  545 
51,  400 

28,  080 

10, 446 

36,  291,  933 

226,  733 
17,  636,  353 

34,  500 

469,  326 

318,  736 

3,  725,  989 

180,  071 

292,  800 

720,  295 

93,  085 

227,  498 
3,  350,  660 

52,283 

70,000 

1,  376,  821 

344, 160 

200,  800 

6,600 

1,  416,  614 

7,238 

420,  &34 

46,  710 


Value  of 
products. 


$2, 294, 684 
8, 448, 474 
i,  813, 163 
1,757,932 
545, 876 

1, 293,  881 
387, 654 
45»,  000 
33, 320 

8,126,671 

14,  304, 660 
449, 825 
54,670 
634, 777 
196,  872 

4, 760,  723 
8, 082, 272 

147,  200 
9,900 

915, 468 

110,  000 

92,000 

680,  000 

23, 821,  887 

2,  977, 810 

146, 800 

2,  652, 830 
903, 074 

4,190,136 
158,  000 

122, 651 

3,  564,  934 
3,  256, 552 

255, 423 
2,  039, 721 

708,  500 

205,  505 

21,  640, 397 

577, 189 

2,  614,  239 

114, 919 

56-1, 000 

30,  000 

13, 092, 863 

89,  570 

6,  259,  852 
453,  !»79 

20, 770 

145, 094 
80,485 

11, 764 
77, 746 
92, 233 
95,  559 
60,982 

255,406 
450,  000 
1,433,245 
580, 443 
177, 900 

41,  000 
34,  054 

41,522,662 
371, 003 

35,029,673 

54,000 
606, 000 
501, 007 

7,  588, 229 
437, 010 

496, 700 
976,875 
355,228 
475, 804 
8,720,584 

160, 962 
96,000 
1, 903, 470 
535, 344 
261, 560 

30,000 
1, 671, 265 
10,865 
693,834 
98,  in 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEEEITOEY:  1880. 

B — PENNSYLVANIA,  by  specified  industries — Contmuetl. 


Mechanical  aud  manufacturing  industries. 


No.  of 
estab- 
lish- 
ments. 


Hand-knit  goods 

Hand-stamps 

Handles,  wooden 

Hardware  (see  also  Cutlery  and  edge  tools ;  Tools) 
Hardware,  saddlery 


Hat  and  cap  materials 

Hats  and  caps,  not  including  wool  hats 

High  explosives  (see  also  Gunpowder) 

Hosiery  and  knit  goods  (see  also  Cotton  goods ; 

"Woolen  goods). 
Housefurnishing  goods 


Ink- 


Gloves  and  mittens; 


Instruments,  professional  and  scientific  . 

Iron  and  steel 

Iron  bolts,  nuts,  washers,  and  rivets 

Iron  forgings 


Iron  nails  and  spikes,  cut  and  wrought 

Iron  pipe,  wrought 

Iron  railing,  wrought ': 

Iron  work,  architectural   and  ornamental  (see  also  Foundery  and 

machine-shop  product.'*) . 
Ivory  and  bone  work 


Capital. 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males   I  Females  Children 
above  16  above  15  j      and 
years.    ,  years,      youths 


Japanning 

Jewelry 

Jewelry  aud  instrument  cases  . 

Kaollu  and  ground  earths 

Kindling  wood 


Lamps  and  reflectors 

Lard,  reiined 

Lasts 

Lead,  bar,  pipe,  sheet,  and  shot. 
Leather,  curried 


Leather,  dressed  skins. 

Leather  goods 

Leather,  tanned 

Lightning  rods 

Lime 


Liquors,  distilled 

Liquors,  malt 

Liquors,  vinous  (see  also  Liquors,  distUled) 

Lithographing  (see  also  Printing  and  pubbshing). 
Lock-  and  gun-smithing 


Looking-glass  and  picture  frames -- 

Lumber,  planed  (see also  Sash,  doors,  aud  blinds;  Wood,  turned  and 
carved). 

Lumber,  sawed 

Malt 

Mantels,  slate,  marble,  aud  marbleized 


Marble  and  stone  work 

Masonry,  brick  and  stone 

Matches ^ 

Mattresses  and  spring  beds  (see  also  Furniture) 

Millinery  and  lace  goods  (see  also  Artificial  feathers  and  flowers) 

Millstones ■ 

Mineral  and  soda  wateis -  -  -  • 

Mixed  textUes  (see  also  Cotton  goods;  Silk  and  silk  goods;  Woolen- 
goods). 

Models  and  patterns 

Mucilage  aud  paste 


Musical  instruments  and  materials  (not  specified) 

Musical  instruments,  organs  and  materials 

Musical  instruments,  pianos  and  materials 

Nets  and  seines 

Oil,  essential 


Oil,  illuminating 

Oil,  lard 

Oil,  linseed 

Oil,  lubricating 
Oilcloth,  floor. - 


,  not  including  petroleum  refining 


Oleomargarine 

Painting  and  paperhanging 

Paints  (see  also  v  amish)  -  -  -  ■ 

Paper  (see  also  Cardboard  ;  Collars  and  cuffs,  paper ;  "Wood  pulp) . 
Paperhangings 


Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals). 

Paving  materials 

Pens,  steel 

Perfumery  and  cosmetics 

Photographing - 


Photographing  materials 

Pickles,  preserves,  and  sauces 

Pipee,  tobacco 

Plated  and  britannia  ware  (see  also  Silverware). 
Plumbing  and  gastitting 


6 

70 

11 

106 


12 
26 
366 
17 
19 


5 
33 
3 
8 
30 

13 

2 

6 

4 

455 

57 
1 

642 
3 

120 

70 

291 

1 

24 

65 

74 

200 

2,827 
26 
15 

321 

109 

5 

27 

40 

4 

33 
126 

31 
2 


1 

507 

46 

78 

4 


3 
7 
5 
11 
323 


$98,  400 

6,000 

108,  455 

1,  980,  729 

36, 100 

39,  600 

820,  553 

76,  025 

3,743,790 

79,  000 

S98,  800 

347,  086 

107,  304,  782 

1,  444,  500 
558,  500 

192,450  i 

3,  864,  565  '• 

130, 150 

16,  450 

209,  750 

13, 100 
485,  258 

25,  000 
163,  000 
TOO,  750 

136,  550 
350,  000 

37,  400 
665,  000 

2,  570,  969 

2,  619,  347 

15,  000 

15,  608,  635 

255,  000 

471,  610 

2,  198,  753 
12,  073,  068 

5,000 

659,  550 

91,950 

799,  793 

3,  250,  225 

21,  418,  588 

2,  522,  000 

145,  800 

2,  476,  752 
306,  325 
237,  BOO 
123,  850 
593,  300 

19,  500 
192,  800 

11,  S36,  818 

70,  225 
1,200 

149,  200 
68,  950 

169,  500 

13,  400 

150 

20,  000 
76,  000 

409,  200 
85,  500 

038,  5.50 

100,  000 

940,  997 

3, 128, 192 

4,  099,  000 
820,  000 

2,  076, 100 

55,  000 

10,000 

132,  867 

384,  200 

41,  000 
84,  248 
70,  600 
246,  500 
1,  059,  855 


31 

7 

150 

2,184 
28 

21 
1,255 

78 
2,337 

109 

81 

224 

54,  637 

1,306 

594 

83 

3,151 

130 

37 

253 

'33 
394 

37 
113 
13» 

95 
65 
29 
89 

827 

2,121 
25 

5,541 

58 

579 

334 

L',  439 

4 

483 

87 

696 

2,142 

14,  443 
309 
171 

2,185 
734 

39 
119 

85 

IB 

206 

5,361 

109 
4 

129 
72 

153 
21 


30 
18 
59 

82 
374 

45 
2,620 

791 
1,481 

263 

259 

24 

7 

34 

2S5 

11 

55 

219 

183 

1,267 


.575 
2 


2 
561 


5,570 
38 


4 

103 
"12 


66 

40 

1,139 


1,971 
10 


5 

26 

555 

1 


359 


1,365 

18 

11 

14 

3,303 

278 


7 
183 

1 


463 


Total 

amount  paid 

in  wages 

during  the 

year. 


■  23 
53 

127 

27 
15 
13 
59 


3 
39 

7 
47 
137 


$90,  048 
2,300 

43,  065 
893,  032 

28,  040 

11,  430 

711,  159 

39,  837 

2, 17.5,  913 

36,  042 

62,  608 

1S7,  798 

25,  09.5,  850 

521,  625 

264,  743 

37,849 
996,  567 

44,  633 
20,  000 

112,  888 

8,765 

220,  902 

11,300 

.38, 113 

48,  612 

51,  908 

29,  631 
18,  295 

49,  076 
334,  950 

1,183,898 

5,359 

1,  967,  946 

25,  475 

141,  887 

138,  745 

1,  200,  289 

1,200 

269,011 

32,  257 

330,  660 

758,  281 

2,  918,  459 
108,  892 

77,  792 

970,  026 

329,  237 

29,  931 

51,  263 

205,  942 

9,650 

83,  044 

4,  223,  662 

59,  271 
1,600 

91,  016 

23,  894 

87,  044 

5,000 


Value  of 
materials. 


12, 000 
9,  575 
29,  846 
41,  693 
169,  084 

26,  000 
1,  040,  820 
394,  437 
752, 151 
rfel,  120 

194,  524 

5.880 

8,500 

32,  515 

175, 127 

13,  510 
25, 173 
89,  565 
82,  474 
539,  338 


$127,  437 

2,200 

54,  863 

1,  761,  884 

.52,  635 

79,  600 

1,  082,  079 

190,  783 

4,  924, 138 

107,  203 

109,  375 

87,  307 

92,  267,  030 

1,571,4.50 


Value  of 
products. 


667,  125 

206,410 

6, 141,  797 

107,  333 

32,  370 

•  152,  599 

8,298 

437,  416 

13,  600 

28,  833 

110,  498 

57,  967 
1, 135,  000 

10,  890 

820,  500 

6,  639,  432 

4,  971,  982 

9,000 

19,  710,  236 

358,  500 

174,  979 

1,  216, 120 

5,  765,  837 

3,500 

259.  627 

40,  735 

610,  641 
2,  749,  840 

13,  955,  430 

1,  794,  761 

127,  513 

1,467,475 
419,  630 
166,  592 
252,  990 

1,  063,  779 

33,  800 

181,  095 

12,  202,  028 

31,811 
4,500 

88,  555 
24  020 

81,  145 

10,  750 

240 

51,  000 
144,  464 
596,  600 
508,  411 
646,785 

192,946 
1,045,007  I 
2,657,857 
3, 185,  lO.S 

384,252 

734,  262 

12,  400 

8,500 

148,  488 

138,  577 

50,400 
167,  096 

68,800 

113,  S42 

1,  043,  219 


$246,  200 

13,  500 

147,  142 

3,  725,  528 
114,  488 

132,  100 
2,  342,  324 

300,  230 
8,  0^,  147 

154,  600 

362,  550 

349,  126 

145,  .576,  268 

2,  036,  366 

1,  110,  100 

291,927 

8,  418,  973 

202,  352 

66,  825 

338,  019 

20,  625 
840,  736 

35,  000 
]  01,  008 
216,  620 

151,  756 
1,  221,  000 

44,  234 
1,  008,  000 
7,  S32, 177 

6,  830,  044 

36,  000 
27,  042,  068 

481,  000 
466,  532 

1,  856,  484 

10, 124,  348 

7,000 

765,  003 

119,  458 

1,  270,  471 

4,  602,  753 

22, 457,  359 

2,  333,  348 
203, 106 

3, 135,  651 
966,  060 
311,  500 
362,  599 

1,  518,  578 

51,  200 

340,  433 

20,  882,  764 

139,  234 
8,000 

219,  067 
65,794 

217,  924 

25,  700 

640 

89,  000 
179,  831 
697,  205 
042,  370 

1,  219,  571 

298,  386 

2,  781, 153 

3,  674,  043 
5,  355,  912 

708,  979 

2,  006,  058 
38,  500 
20, 000 
229,  305 
541,  904 

81,  000 
268,  812 
209,  500 
238,  305 

2, 070.  no 
179 
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Table  lY.— MANUPAOTUEES  IN  EACH  STATE  AND  TBEEITORY:  1880. 

B— PENNSYLVANIA,  by  specified  industries— Continued. 


Mechanical  and  manufacturing  industries. 


No.  of 
estab- 
lish- 
ments. 


Pocket-hooks 

Printing  and  pnhlishing  (see  also  Lithographing) . 

Printing  materials 

Pumps,  not  including  steam  pumps 

Refrigerators 


Kogalia  and  society  banners  and  emblems . 

Kegisters,  car-fare 

Hoolkig  and  roofing  materials 

Eubber  and  elastic  goods 

Saddlery  and  harness -, 


Safes,  doors,  and  vaults,  fire-proof  . 

Salt 


Sand  and  emery  paper  and  cloth 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  Wood,  turned  and 

carved). 
Saws 


Scales  and  balances 

Sewing-machine  cases 

Sewing  machines  and  attachments. 

Shingles,  split 

Shipbuilding 


Shirts. 


Shoddy  (see  also  Mixed  textiles) 

Show-cases 

Silk  and  silk  goods  (see  also  Mixed  textiles) 

Silverware  (see  also  Plated  and  britannia  ware) 

Slaughtering  and  meat-packing,  not  including  retaU  butchering  estab- 
Lishments. 

Soap  aud  candles 

Soda-water  apparatus 

Spectacles  and  eyeglasses 

Sporting  goods.. 


Springs,  steel,  car,  and  carriage 

Stamped  ware  (see  also  Tinware,  copperware,  and  sheet-iron  ware) .  -  - 
Starch  , 


Stationery  goods , 

Steam  fitting!  and  heating  apparatus  (see  also  Poundery  and  machine- 
shop  products). 

Stencils  aud  brands 

Stereotyping  and  elcctrotyping  (sec  also  Type  founding) 

Stone-  and  earthen-ware , 

Straw  goods , 

Sugar  and  molasses,  refined 


Surgical  appliances  (see  also  Artificial  limbs)  

Taxidermy 

Telegraph  and  telephone  apparatus  (see  also  Electrical  apparatus  and 

supplies). 

Terra-cotta  ware  (see  also  Brick  and  tile ;  Drain  and  sewer  pipe) , 

Tinware,  copperware,  and  sheet-ironware  (see  also  Coppei smithing; 

Stamped  ware). 

Tinfoil 

Tobacco,  chewing,  smoking,  and  snufl"  (see  also  Tobacco,  cigars  and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snuff). 

Tools  (see  also  Cutlery  and  edge  tools ;  Hardware) 

Toys  and  games  


Tiunks  and  valises 

Type  founding  (see  also  Sterexilyping  and  elcctrotyping) 

Umbrellas  and  canes  

Upholstering  (see  also  Purniture) 

Upholstciing  materials 


Vainish  (see  also  Paints) 

Vinegar 

"Washing-machines  and  clothes-wringers. 

Watch  and  clock  repairing 

Watcli  cases 


Watches 

Wheelbarrows 

Wheelwrigbting  (see  also  Llacksmithing ;  Carriages  and  wagons)  - 

Whips 

Window  blinds  and  shades 


Wire 

A\^ir6work 

Wood  pulp 

Wood,  turned  and  caivcd  (see  also  Lumber,  planed ;  Sash,  doors,  and 

blinds) . 
Wooden  ware 


Wool  hats  (see  also  Woolen  goods) 

Woolen  goods  (see  also  Caipets,  other  than  rag;  Felt  goods;  Gloves 
and  mittens  ;  Mixed  textiles ;  Wool  bats;  Worsted  goods). 

Worsted  goods  (see  also  Woolen  goods) 

Zmc 


5 

371 

5 

29 

7 

12 

1 

116 

3 

781 

7 

16 

2 

109 


10 
1 
7 
1 
125 

61 
11 
12 
49 
6 


1,010 


2 
11 

1,377 

22 
14 

24 

4 

33 

107 

5 

11 

12 

8 

02 

11 

1 

1 

1,353 

10 

24 

5 
35 

2 
55 

22 

23 
324 

28 
2 


Capital. 


.$250,  000 

8,  902,  320 

45,  200 

131,  900 

76,  442 

93,  890 
300,  008 
451,  055 

54,  000 
1,  301,  402 

176,  000 

234,  500 

35,  000 

1,  989, 198 

1,  518,  000 

153,  000 

68,  500 

1, 175,  800 

1,200 

5,  797,  731 

785,  094 

186,  000 

58,  950 

1,  379,  900 
102,  000 

2,  988,  625 

1,  873,  971 
150,  000 
203,  000 
35,  000 

600, 100 
15,  000 
45,  000 
203,  500 
251,  300 


75,  700 

226,  000 

070,  545 

48,  200 

6,  072,  000 

120,  500 

1,000 

57,  000 

81,  000 
a,  223,  836 


106,  000 
398,  676 

2,  934,  819 

1,  657, 182 
172, 100 

114,  900 
810,000 
1,379,0,30 
260,  900 
123,  000 

241,  800 
57, 185 
137,  600 
im.  LMO 
553,  175 

293,  000 

7,000 

1,  344,  055 

84,  700 

96,150 

560,  500 
246,  650 
510,  000 
324,  050 

358,  500 

797,  500 
18,  780,  604 

4,  959,  639 
1,  065,  000 


AVERAGE  NUMBKU  OF 
HANDS  ESIPLOVED. 


Males 
above  16 
years. 


271 

6,897 

38 

75 

41 

46 

7 

513 

25 

1,542 

159 

131 

16 

1,601 

1,115 

180 

47 

440 

3 

3,298 

243 

90 

70 

1,000 

68 

531 

490 
45 

167 
40 

361 

12 

8 

324 

259 


57 
172 
634 

48 
,073 


Females ,  Children 
above 15       and 
years,      youths. 


00 
3,093 


26 
136 

5,064 

752 
270 

148 
279 
621 
294 
31 

69 
28 
62 
89 
433 

108 

6 

1,940 

78 

106 

106 
302 
205 
449 

268 

726 
8,391 

1,673 
184 


209 
025 

48 

1,180 

5 

1 

1 

i83 

6 

3 

22 
54 

6 
11 
35 

1 

:::;::::: 

6 

2,597 
40 


1,870 


2 

17 

85 

195 


44 


128 


20 
122 


1,329 


102 


2 

999 

103 

56 


290 
6,809 


2,378 


45 
134 


Total 

amount  paid 

in  wages 

during  the 

year. 


85 
13 

7 
319 

4 

21 
35 


185 


3 

25 

166 

20 


73 

8 
12 
17 

13 
1 

20 
12 
16 

55 

18 

63 
65 

133 
2,489 

949 
8 


180 


$120,  000 

3,  274,  909 

22,  470 

27,  858 

21,  495 

36,  073 

4,876 

219,  958 

11,500 
640,  772 

93,  «50 

52,  047 

9,500 

627,  674 

620, 140 

94,081 

18, 189 

226,  000 

2110 

2,  279,  629 

614,  924 
47,441 
40, 134 

678, 120 
44,131 

242,  077 

331,  677 

20,  000 
86,  000 

21,  780 

180,  613 

5,384 

2,500 

111,310 

112,  980 


27,  589 
104,  982 
254,  082 

48,  000 
474,  017 

«,  314 


12,  773 

18, 150 
1,  325,  010 


9,979 
71,084 

1,  885,  530 

339,  656 
107,  328 

66,  835 
146,  004 
481,  347 
163,  306 

33,  600 

34,  865 
19,  780 
33,  550 
46,  997 

243,  722 

57,  957 

2,500 

530,  881 

25,  5.50 

40, 433 

58, 108 
119,  090 

97,  000 
173,  524 

126,  750 

317,  987 
5,  254,  328 

1,  473,  958 
81,  020 


Value  of 
materials. 


$219,  600 

4, 157,  045 

18,  298 

99,  088 

60,  380 

82,  585 

870 

394,  412 

31,  500 

1,  265,  482 

106,  015 

74,  047 
70,  000 

1,  480,  004 

034,  897 

73,  496 

31, 180 

225, 190 

600 

3,  610,  367 

1, 182,  154 

510,  977 

97,  392 

1,  830,  985 

75,  283 

8,  854,  778 

1,  809,  904 
07,  000 
53,  000 
21,  000 

768,  059 

7,500 

6,750 

838,  920 

255,  833 


39, 157 

51,  050 

202,  Oil 

106,  204 

21,  943,  943 

69,  821 

300 

24,444 

19,  350 
2,  735,  614 


31,  075 
572,  456 

3, 144,  977 

291,  452 
96,  425 

175, 172 

89,  400 

1,  788,  464 

397,  258 

103,  500 

201,  275 
86,  244 

134,  237 
31,  655 

634,  480 

18,  280 

5,800 

773,  823 

49,  400 
133,  997 

269,  338 
500,  241 
200,  006 
199,  797 

178,  448 

1,  034,  652 
21, 185,  804 

7,  277,  489 
238,  859 


Value  of 
products 


$412,  003 

10,  229,  893 

52, 366 

171, 191 

110,463 

151,  834 

6,600 

798,  999 

51,  000 

2,  506,  850 

259,  505 

177,  415 

95, 000 

2, 513,  007 

1,  654,  200 

238,  091 

57,  907 

635, 650 

1,000 

6,  689, 470 

2, 095,  761 
65.5,  895 
178, 815 

3,  401,  840 
109,  384 

9,  908,  545 

2,  715,  771 
114,  000 
196,  000 

61,600 

1, 138, 895 
17, 494 
11,  000 
550,  473 
506,  902 


103,  923 
22.3,  500 
655, 169 
225, 718 
24,  294, 929 

149,  273 

500 

45,  840 

63,  000 
5,  442,  555 


66, 500 
910,  204 

6,  906, 603 

883,  973 
306, 086 

300,  742 
417, 132 
2,  822, 244 
784,  O20 
176, 000 

372,  310 
128,  500 
220, 600 
128, 138 

1,  013, 180 

98, 710 
8,790 

2,  087,  650 
121,000 
231, 416 

378,  658 
763, 832 
463, 195 
496, 100 

387, 302 

1, 717, 826 
33,  341, 201 

10, 072, 473 
377, 280 
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Table  IV.— MANUFAOTUEES  IN  EACH  STATE  AND  TEEEITORY :  1880. 
A — EHODE  ISLAND,  by  totals  of  counties. 


Conn  ties. 


The  State 

Bristol 

Kent 

Newport 

Providence 

Waslungton  . .  - 


No.  of 

estab- 

lish- 

mente. 


2,205 


90 
12G 
HI 
1,688 
195 


Capital. 


$75,  576,  943 


2,  520,  950 
C,  205,  628 
712,  050 
61,  299,  603 
4.  837,  713 


AVEEAGE   NUMBER  OF 
IIANDB  EMrLOTED. 


Maloa  ;  Females  Children 
above  16  above  15!      and 
years.       years,      youths. 


37,  060 


1,574 

2,955 

834 

29,  267 

2,430 


Tot.-ll 

amount  paid 

in  wages 

during  the 

year. 


18,  270  I       7,  .518  '     $21,  355,  019 


857 

258 

1,715 

1,104 

200 

60 

13,  905 

5,618 

1,693 

502 

761, 016 
1,  514,  728 

539,  703 

17,  229,  126 

1,310,986 


Yaluo  of 
materials. 


$58, 103,  443 


2,  637, 164 
3,977,934 
1,  062,  710 
46,  236,  937 
4, 188,  692 


Value  of 
products. 


$104, 163,  621 


4, 110,  262 
8,481,418 
1,831,428 
82,  083,  318 
7,  637,  195 


B — EHODE  ISLAJSfD,  by  specified  industries. 


MECHASICAL   AND  MASUFACTUEINQ  ETDUeTEIES. 

All  industries 

Agricultural  implements 

Belting  and  hose,  leather 

Blacksmithing  (see  also  Wheelwrighting) 

Bookbinding  and  blank -book  making 

Boot  and  shoe  findings 

Boots  and  shoes,  including  custom  work  and  repairing 

Boots  and  shoes,  rubber 

Boxes,  cigar      

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  castings ^ 

Bread  and  other  bakery  products 

Brick  and  tile  (see  also  Drain  and  sewer  pipe) 

Bridges 

Brooms  and  brushes 

Buttons 

Cardboard 

(IJarpeutering 

(Carpets,  rag 

Carriages  and  wagons  (see  also  "Wheelwrighting) 

Charcoal 

Clothing,  men's 

Clothing,  women's 

Coffee  and  apices,  roasted  and  ground  

(Coffins,  burial  cases,  and  undertakers'  goods 

Collars  and  cuffs,  paper 

Confectionery 

Cooperage  

Cordage  and  twine 

Corseta 

Cotton  goods  (aee  also  Hosiery  and  kait  goods ;  Mixed  textiles)  . 

Cotton-ties 

Cutlery  and  edge  tools  (see  also  Hardware ;  Tools) 

Dentistry,  mechanical 

Drain  and  sewer  pipe  (see  also  Brick  and  tile) 

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds) 

Dyeing  and  cleaning 

Dyeing  and  finishing  textiles 

Dyestuffa  and  extracts 

Electroplating 

EnameUng 

Engraving  and  die-sinking 

Engraving,  wood 

Fancy  articles 

Files  (see  also  Saws)  --.' 

Fire-arms 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Foundery  supplies 

Furniture  (aee  also  Mattresses  and  spring  beds ;  Upholstering) . 

Furniture,  chairs 

Furs,  dressed 

Gas  and  lamp  fixtures 

Glass,  cut,  stained,  and  ornamented 

Gold  and  silver,  reduced  and  refined  (not  fl'Om  the  ore) 

Grease  and  tallow 

Hairwork 

Hand-stamps 

Hardware  (see  also  Cutlery  and  edge  tools ;  Tools) 

Hata  and  caps,  not  including  wool  hats 

Hooks  and  eyes 

Hosiery  and  knit  goods  (see  also  Cotton  goods) 

Houseiurnishing  goods 

Iron  and  steel 

Iron  bolta,  nuta,  washers,  and  rivets 


4 

4 
104 


116 
2 
1 


1 

2 

146 

1 

51 

2 

53 

7 

6 

12 


133 

1 

4 

25 

1 

13 
4 

16 
4 

10 

9 
24 
6 
4 
9 

1 

48 

94 

I 

27 

I 
1 
3 


$76,  575,  943 


37,  060 


18,500 

74,000 

170,  560 

52,900 

20,  000 

57,425 

325,  000 

1,500 

44,100 

69,  800 

105,  900 

270, 100 

100,  000 

50,  000 

23,  000 

350 

100,  000 

428,  123 

1,400 

181,  505 

55 
899,  277 

21,  400 
42,  000 
48,  000 

15,  000 
39, 100 

20,  733 
25,  000 

8,000 

29,  260,  734 

8,  000  ! 

25,  550  I 

27,  825  ' 

5,000 

472,  500 

I6,«0O 

5,  912,  500 

144,  600 

65,  600 

123,  000 
17,  900 
1,750 

21,  500 
540,  600 

360,  000 

679,  600 

4,  823,  867 

5,000 

283,  950 

2,500 

100 

91,  000 

11,  000 

138,  000 

13,  000 

24,  050 
600 

164,  800 
1,500 

2.jn,  188 

0,  000 

550 

030,  000 

130,000 


508 
2 
33 
76 

63 

301 

195 

28 

30 


18,  270 


33 

1,239 

1 

192 


455 

6 

19 

48 

4 
33 
27 
24 

6 

8,471 

35 

45 

17 

3 

239 

18 

2,146 

40 

58 

93 

52 

2 

25 
484 

553 

105 

4,411 

3 


46 

9 

25 

12 

1 

4 

217 

3 

40 
6 


27 
11 

10 

130 

1 

128 


586 
59 


37 


39 
,567 


70 

8 

430 


109 


10 
4,038 


$21,355,019 


5,219 

12,  250 

125,  610 

29,  040 
7,  324 

39, 164 

225,  025 

1,800 

60,  299 

30,  034 

33,  080 
158,  389 
32,  000 
12,  800 
15,  008 


26,  378 

615,  459 

250 

95,  021 

260 

433, 717 

38,555 

10,  676 

24,  208 

7,000 
20,209 
14,884 

7,950 
13,  500 

5,  623,  933 

10,  990 
15,  889 
13,  268 

1,400 

142,  099 
9,708 

1,  093,  727 

19, 195 
36, 162 

44,816 
34,  941 
2, 146 

11,  367 
206,  220 

204,  248 
46,  870 

2,  072, 143 

1,215 
208,  609 


900 

26,600 

7,936 

18,627 

5,  950 

6,  700 

4,  Olio 

101,  ii:i9 

4,000 


20, 


738 
400 


6,71* 
83,  926 
132,  410 
29,  100 

37,  250 


80,311 

1,031, 

339 

3, 

000 

67, 

151 

89, 

396 

119, 

930 

661, 

138 

24, 

000 

15, 

993 

31, 

585 

275 

172, 

644 

1,  332, 

443 

800 

130, 

260 

750 

1,138 

144 

94,8:5  1 

121, 

.531) 

56,423  1 

96 

000 

60 

288 

27 

150 

48 

000 

15 

200 

13,  300 

149 

65 

220 

16 

COO 

12 

942 

1 

600 

5?4 

436 

0 

738 

2,315 

OmI 

102 

500 

130 

372 

59 

203 

6 

423 

'■> 

660 

35 

084 

220 

525 

5.50 

785 

981 

8i;i 

2,  687,  484  I 

1 

720 

501,401  1 

3 

174 

1 

500 

34 

600 

7 

(iOO 

1,366,471 

76 

TOO 

26 

0:io 

200 
S3 


130,  909 
33,  562 


93,^.-4 
8,000  1 


375,  347 
^0,  701 


1.5,  068 

130,  150 

405,727 

88,  000 

54,  5U0 

187,  559 

1,45.5,420 

6,  000 

130,  365 

151,  000 

182,  163 
869,  188 

75,  000 
58,  294 
58,  700 

1,150 

271,441 

2,  336,  517 

1,  200 
301,  239 

1,600 

1,  980,  330 

137,  880 

150,  194 

113,293 

120,  000 
114,430 
60,  500 
70,  OOO 
39,  850 

24,609,461 

101,  013 

46,  360 

67,  030 

8,  000 

847,  378 

25,  ,^UG 

6,  874,  234 

221,  705 

208,  104 

136,  175 

76,  704 
13,130 

70,  'l.^i; 
659,173 

991,111 

1, 137,  990 

6,281,707 

6,  6C0 

840,  437 

0.404 

3,000 

80,  600 

23,  140 

1,421,100 

88,  100 

44,  945 

6,  500 

2.54,  243 

le,  000 

ll.S,  278 
30,  000 
1,900 
488,  040 
165,  860 
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Table  IV.-MANUFAOTUEES  IN  EACH  STATE  AND  TEERITOET:  1880. 

B— RHODE  ISLAND,  by  specified  industries— Continued. 


Mecliaiiical  and  manufacturing  industries. 


Iron  forcings 

Iron  nails  and  spilies,  cut  and  wrouglit . 

Iron  pipe,  wrought 

Ivory  and  bone  worlc 

Jeweliy 


Lapidary  worls 

Lead,  bar,  pipe,  sheet,  and  shot  . 

Leatlier,  curried 

Leather,  dressed  sMus  

Leather  goods 


Leather,  tanned 

Lime 

Liquors,  malt 

Lithographing  (see  also  Printing  and  publishing) . 
Lock-  and  gun-smithing 


Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  Wood,  turned  and 
carved) . 

Lumber,  sawed , 

Marble  and  stone  work , 

Masonry,  brick  and  stone 


Mattresses  and  spring  beds  (see  also  Furniture) 

Mineral  and  soda  waters 

Mixed  textiles  (seealso  Cotton  goods ;  Silk  and  silk  goods ;  Woolen  goods). 

Models  and  patterns 

Musical  instruments,  organs  and  materials 


Oil,  cottonseed  and  cake 

Oilj  neat's-foot 

Painting  and  paperhanging 

Paints 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 

Paving  materials 

Photographing 

Pickles,  preserves,  and  sauces  

Plated  and  britannia  ware  (see  also  Silverware) 

Plumbing  and  gasfitting - 


No.  of 
estab- 
lish- 
ments. 


Printing  and  publishing  (see  also  Lithographing) . 

Pumps,  not  including  steam  pumps ;*.... 

liooiing  and  roofing  materials 

Kubber  and  elastic  goods 

Saddlery  and  harness 


Safes,  doors,  and  v.iults ,  iire-proof 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  Wood,  turned  and 
carved). 

Saws 

Screws 

Sewing  machines  and  attachments 


Shipbuilding 

Shirts  

Shoddy  (see  also  Mixed  textiles) 

SUk  and  silk  goods  (see  also  Mixed  textiles) 

Silverware  (see  also  Plated  and  britannia  ware) 

Slaughtering  and  meat-packing,  not  including  retail  butchering  estab- 
lishments. 

Soap  and  candles 

Sporting  goods 

Starch 

Stationery  goods 

Stencils  and  brands 

Stone-  and  earthen- ware 

Straw  goods 

Taxidermy 

Tinware,  copperware,  and  sheet-iron  ware 


Tobacco,  cigars  and  cigarettes 

Tools  (see  also  Cutlery  and  edge  tools ;  Hardware) . 

Toys  and  games 

Trunks  and  valises 

tJmbreUas  and  canes 


Upholstering  (see  also  Furniture) 

^jiholstering  materials 

Vinegar- 

Washing-machines  and  clothes-wringers - 
Watch  and  clock  materials •. 


Watch  and  clock  repairing 

Watch  cases 

Wheelwrighting  (see  also  ElacksTnithing ;  Carriages  and  wagons). 

Windmills 

Window  blinds  and  shades 


Wire 

Wtrework 

Wend,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors,  and 
blinds). 

Woolen  goods  (see  also  Mixed  textiles ;  Worsted  goods) 

Wor.sted  goods  (see  .also  Woolen  goods) 


1 
1 
3 

4 
148 

7 
2 
3 
1 


4 
1 
4 
2 
5 

11 
9 

49 
39 
47 

4 
6 
16 
6 
1 

1 

1 

113 

2 

24 

2 

29 

2 

2 

34 


Capital. 


$4,000 

105, 000 

125,  000 

36,  000 

2,  836,  620 

22,  COO 
65,  000 
71,  400 
2,500 
45,  600 

368,  600 

1,500 

165,  000 

80,  000 

4,950 

40,  200 
163,  000 

144,  250 

346,  000 

80, 175 

29,  700 

25,  400 
1,591,000 

16,  500 
5,000 

125,  000 

4,000 

138,  365 

58,  000 

474,  500 

252,  000 

53,  250 

13,  300 

1,  025,  000 

102,  750 

361,850 

11,  500 

5,000 

710,  000 
81,900 

132,  000 
156,  500 

26,  500 
3,  250,  000 

61,  000 

227,  700 
2,500 

49,  600 
7,500 

83,  000 

598,  000 

39, 136 

2,300 

30,  000 

24,  300 

9,000 
3,500 
2,300 
1,500 
224, 150 

51,  075 
11,  200 

3,000 
23,  200 

1,700 

6,400 
28,  000 

1,800 
75,  000 
13,  500 

13,  700 
100,  000 

58, 175 
2,000 
2,000 

15,  000 

1,800 

68,  50O 

8,"  448,  700 
4,  567,  418 


AVERAGE  NUMBER  OF 
HANDS  EMPLOTED. 


Males 
above  16 
years. 


6 

e 

150 

60 

2,568 

39 
83 
29 
2 
38 

113 

4 

90 

37 

5 

26 


139 
354 
346 

21 

22 

817 

20 

4 

32 
1 

419 
7 

107 

55 

47 

4 

310 

137 

398 

7 

7 

687 

119 

14 
130 

4 

467 

17 

318 


51 

1 

42 

178 

15 
8 
4 

21 


282 


77 

2 

62 

65 

7 

28 

77 

1 

2 

10 

7 

112 

4,312 
1,559 


Females 

above  15 

years. 


6 
714 


Children 

and 
youths. 


663 


23 


320 
17 


356 


40 


2,648 
1,7S9 


2 

188 


Total 

amount  paid 

in  wages 

during  the 

year. 


3 

163 
1 


25 


1,161 
706 


182 


$2,  600 

5,000 

82, 412 

35,230 

1,  688,  616 

16,  682 
52,  092 
15,  476 
628 
19,  420 

55,  694 

1,250 

39,  410 

31,  760 

3,702 

13,  601 

38,  274 

33, 143 
155,  Oil 
138,  924 

9,356 


10,  089 
3,000 

14,  899 

,468 

205,  507 

4,  167 

72,  609 

19,500 
34,  200 
2,213 
189,  200 
74,  265 

280,  900 
3,413 
2,  820 

313,  715 

57,784 

8,480 
59,  057 

2,669 
239,157 

11,  .560 

194.  662 
3,900 

18,  590 
1,600 

18,  448 

97,  362 

5,398 

1,200 

2,000 

16,  898 

2,66,5 
3,3(1) 
5,653 


153,  674 

53,  974 

3,000 

1,400 

7,321 

660 

5,405 

25,  781 
800 

17,  685 
24,  045 

4,095 

26,  019 
35,  520 

375 
700 

15,  000 

2,384 

52,  651 

2,  480,  907 
1,  222,  350 


Value  of 
materials. 


$4,765 

60, 000 

172, 375 

17, 375 

2, 590, 611 

11,200 

110,  350 

186,  250 

700 

63,  050 

509,  370 

400 

236,  944 

34,  929 

2,762 

42,  260 
76,  727 

120,  888 
110,  299 
202,  385 

80,  260 

18, 140 

1,  520, 099 

16,  280 

1,000 

415,  820 

3,375 

190,  703 

60,  000 

330,  864 

47,  000 

30,  070 

7,000 

611,  300 

143,  846 

218, 120 

8,062 

11,  000 

1,  617,  000 

89,  771 

10, 100 
184,  080 

5,137 
504,684 
37,  000 

266,  858 
4,532 

137,  054 

7,500 

66,  280 

3,  449,  816 

83,  325  ' 
1,700  ; 
60,  000  I 
23,910 


Value  of 
products. 


8,  730  1 
2,  300  1 
547 
100  i 
261,  473 

90,  247 
2,025 
1,700 

14,  937 
1,050 

27,  578 

36,  000 

500 

124,  024 

18,  750 

1,100 

49,  500 

37, 142 

1,000 

1,650 

45,  000 

3,260 

55,  230 

9, 138, 429 
3,  941,  383 


$8, 500 
134, 000 
275,222 

72,667 
5,  650, 133 

42,  333 

200, 563 

227, 125 

2,100 

96, 815 

638, 000 
2,400 
398, 743 
109, 642 
10,  516 

77, 745 
150,244 

240, 679 
374, 900 
413, 044 

113,  656 
48,  375 

2,  718,  822 

42, 432 
7.000 

458,  085 
6,550 
545, 615 
69,  800 
772,  942 

98, 000 
112, 163 

13, 650 
972, 000 
291,  916 

674, 025 

15,900 

16,  500 

2, 217,  000 

201, 927 

29, 090 
296,  449 

10, 850 

1,  367,  672 

112, 960 

617, 041 
11,215 

195, 045 
10, 000 

111,  000 

3,  870, 740 

100, 850 

6,360 

75,  000 

66,425 

18,  680 
16,  000 
10, 160 
800 
561,  515 

101,752 
7,760 
4,600 
36, 246 
6,850 

44,210 

69,  600 

1,500 

220,  986 

62, 750 

6,375 

123,900 

102, 975 

1,800 

3,625 

73,000 

7,955 

139,  900 

15, 410, 450 
6,177,754 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEEEITOET:  1880. 
A — SOUTH  CAROLINA,  by  totals  of  counties. 


CoQuties. 


The  State 

Abbeville 

Aiken 

Anderson 

Barnwell 

Beaufort 

Charleston 

Chester 

Chesterfield  — 

Clarendon 

CoUeton 

Darlington 

Edgefield 

rairfleld 

Georgetown  . .  - 
Greenville 

Hampton 

Horry 

Kersha-w 

Lancaster 

Laurens  

Lexington 

Marion 

Marlborough  .. 

Newberry 

Oconee  

Orangebnrgh  . . 

Pickens  

Kicbland 

Spartanburgb . . 
Sumter 

Union 

Williamsburgh 
York 


No.  of 
estab- 
lish- 
ments. 


2,078 


81 
68 
106 
92 
23 

259 
53 
34 
33 


63 
79 
30 
21 
130 

24 
30 
33 

24 
52 

83 
75 
33 
52 
51 

43 
55 
81 
107 
73 

41 
53 

72 


Capital. 


$11,  205,  894 


132,  655 
.,  993,  170 
196,  570 
116,  250 
650,  250 

,631,450 
62,  835 
68, 100 

72,  000 
149,  890 

88,  200" 
121,860 

51,  100 
230,  875 
812,  365 

95,  3.50 
67,  895 
99,  800 
57,  590 
74,  685 

140,  945 
142,  440 
59,  550 

73,  925 

89,  400 

75,450 
37,  230 
165,  765 
307,  775 
113,  469 

95,  820 

93,  860 

137,  475 


AVKBAGE  NUMBER   OF 
IIAKDB  EMPLOYED. 


Total 

amount  paid 

in  wages 

Children    during  the 

year. 


Talue  of 
materials. 


:9,  885,  538 


302, 104 

1,  144,  673 
261,714 
145,  747 
343,496 

2,  538,  273 
154,  l.i? 

67,  900 
64,  581 
133,  395 

192,167 
250,  ilCIl' 
75,  322 
265,  495 
897,  249 

137,  645 
94,  508 
143,  395 
143,  789 
167,  713 

152,  813 
174,  615 
124,206 
172,  012 
112,057 

83,  871 
98,  658 
201,  739 
409,  554 
190,  496 

153,671 
150,  433 
328,  221 


Value  of 
products. 


$16,  738,  068 


388,  963 
1,  812,  551 
378,  303 
214,  673 
666,  411 

5, 158, 112 
203,126 
19J,  436 
]  68,948 
304,  380 

290,  965 
338, 165 
116,  791 
431,  891 
1,413,556 

250,  377 

227,  275 
210,  8,30 
177,  401 
199,  823 

228,  032 
301,097 
156,131 
233,  187 
176,  803 

143,  603 
123,  355 
413,391 
610, 125 
342,  910 

197,  813 
254,654 
412, 130 


B— SOUTH  CAEOLINA,  bt  specified  industries. 


MECHANICAL  AND   MANUFACTUIiING   INDUSTRIES. 

All  industries 


Agricultural  implements 

Axle-grease 

Bagging,  flax,  hemp,  and  jute 

Bags,  other  than  paper 

Baskets,  rattan  and  willow  ware  

Jilacksmithing  (see  also  Wheel  wrigbting) 

Bookbinding  and  blank-book  making 

Boots  and  shoes,  including  custom  work  and  repairing  . 

Bread  and  other  bakery  products 

Brick  and  tile 


Carpentering 

Carriages  aiul  wagons  (see  also  Wbeelwrighting) . 

Cars,  railroad,  street,  and  repairs 

Clothing,  men's 

Coffins,  burial  cases,  and  undertakers'  goods 


Confectionery 

Cooperage 

Coppersmithing  (see  also  Tinware,  copperware,  and  sheet-iron  ware)  . 

Cotton  compressing - 

Cotton  goods  


Cotton-ties  

Dentistry,  mechanical    

Pertilizers 

Flouring-  and  grist  mill  products 

Foundery  and  maebine-shop  products  . 


Furnisliinf  goods,  men's 

Furniture  (see  also  Mattresses  and  spring  beds;  Upholstering) 

Leather,  curried 

Leather,  tanned 

Lime 


Liquors,  distilled 

Liquors,  malt 

Lock-  and  gun-sraitluDg 

Lumber,  planed  (sec  also  Sash,  doors,  and  blinds) . 
Lumber,  sawed 


Marble  and  stouo  work 

Mattresses  and  spring  beds  (,see  also  Furniture) . 

Mineral  and  soda  waters 

Painting  and  pnperhanging 

Patent  medicines  and  compounds 


2,078 


$11,  205,  894 


175 
1 
43 
20 
29 

32 
10 

2 


12 
1 
4 

14 

1 

7 

28 

720 

18 


10 

1  ' 


12 
420 


18,150 

7,000 

100,  000 

7,500 

500 

76,  745 
1,000 
24,  495 
69,  900 
31,100 

40, 125 
86,  200 

1,300 
40,  300 

1,200 

3,000 

7,326 

3,000 

5SI1,  COO 

2,  776, 100 

2,  000 
2,800 

3,  493,  300 
1,  330,  269 

179,  850 

8,000 

3,  026 
8,400 

42,  676 
5,000 


6,700 

10 

73,000 

6 

2.430  ; 

6 

109,  500 

220 

066,265 

1,  431 

13,687  I       1,023 


33 
4 

36 

1 

1 


76 

89 

269 

520 

131 

9 


2,079 

1,048 

283 


14 

26,6.50  1 

44 

1 

600 

2 

4 

5,000  ' 

14 

10 

6,810 

51 

1 

200  :' 

3 

10 

1 


$2,  836,  289 


3 

34 


7,060 

1,768 

23,473 

1,100 

626 

50, 146 
1,000 
20, 112 
35,  946 
35,  903 

115,  913 

40,  570 

3,  912 

12,  200 

850 

2,830 
5,489 
1,000 


676,  580 

139,  352 

90,  449 

5,000 

1,  395 

2,  452 
9,  1211 
5,  205 


2,  917 

2,  8,'..S 

52,  770 

:21,  963 


$9,  886,  538 


$16,  738,  008 


5,  250 

4,600 

96,  736 

35,  000 

750 

66,289 

600 

31,  609 

158,  382 

17,208  : 

158,198  I 
59,966  ' 

3,940  ; 
26,900  ; 

1,500 


1,5,260 

5,400 

3,000 

65,  000 

1,  808,  300 

4, 1100 

,3,  'fr, 

1,  297,  2114 

3,  20.^,  4f5 

137,  369 

4,  500 

2,  805 

32,  6112 

47,  225 

2,000 


17,  475 

8,400 

148,  000 

40,  000 
1,951 

192,  371 
2,500 

74,  752 
220,  045 

80,  819 

326,  590 

141,  852 

9,813 

49,  200 

2,500 

23,  240 

1,5,725 

5,  000 

198,000 

2,  895,  769 

111,000 
9,600 

2,  C9I  0."i3 

3,  77:1,  4711 
2h9,  5112 

15,  000 

9,  350 

l::,  520 

73,  597 

9,  500 


6,  246  j 

9,  705 

13,446 

22,  240 

2,  160  1 

11,963 

142,  7iM) 

238,  250 

1,237,301 

2,  031,  507 

1,'i,  870 

27,950 

59,734 

100 

1        300  1 

900 

4,209 

:                8,200 

21,150 

11,  794 

14,754  \ 

34,  365 

300 

600  1 

1,800 

1S3 
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Table  IV.— MAjSTIJFACTUEES  IIS^  EACH  STATE  AND  TEERITOEY:  1880. 
B— SOUTH  CAKOLINA,  by  specified  industries— Continned. 


Mechanical  and  maBufacturing  indnstriee. 


Photograpliing ^ 

PlnmbiDg  and  gasfitting 

Printing  and  pnblislain^ 

Rice  cleaning  and  poliamng.. 
Saddlery  and  liarneaa 


Sash,  doors,  and  blinds  (see  also  Lnmber,  planed). 

Shingles,  split 

Shipbuilding 

Soap  and  candles 

Stencils  and  brands 


Stone-  and  earthen- ware 

Tar  and  turpentine,  not  inclnding  farm  products 

Tinware,  copperware,  and  sheet-iron  ware  (see  also  Coppersmithing) . 

Tobacco,  cigars  and  cigarettes 

Upholstering  (see  also  Fnmiture) 


"Watch  and  clock  repairing i 

Wheelwrighting  (see  also  Blacksmithing;  Carriages  and  wagons) . . 
"Woolen  goods _ 


No.  of 
estab- 
lish- 
ments. 


192 

20 

9 

4 

12 
67 
11 


Capital. 


$8,  400 
4,400 
132,  700 
68,  000 
27,  700 

2,000 

250 

46,  300 

300 

1,000 

6,500 

566,  290 

37,  850 

11,600 

13,  400 

6,  750 

72,640 

7,900 


AVEHAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males     Females  Children 
above  16  above  15       and 
years.      years,     youths. 


12 
194 
94 
49 


1 

94 

1 

3 

18 
,512 
70 
40 
11 

13 

195 

13 


Total 

amount  paid 

in  wages 

during  the 

year. 


$2, 950 

9,436 

115,  947 

18,  000 

18, 192 

1,872 

75 

65,990 

418 

1,000 

2,200 

555, 460 

18,  597 

14,  391 

6,000 

11,  221 
50,  021 
1,173 


Value  of 
materials. 


$2,  980 
19,  700 
89,450 
13,  500 
56,286 

1,040 

260 

55,  250 

1,500 

200 

8,500 
666, 179 
43,  396 
12,  572 
30, 420 

3,430 
47,  290 
19,  455 


"VaUe  of 
products. 


$14,  200 
34,  87e 

209,  52C 
60,  000 
97,  923 

4,000 

550 

144,  000 

2,000 

1,800 

16,  200 
1,  890,  206 
81,  858 
38, 462 
49,  GOO 

23, 100 
141,  226 
24,  073 


A — TENNESSEE,  by  totals  of  counties. 


The  state 4  326 


Anderson . 
Bedford-.. 

Benton 

Bledsoe  -  -  - 
Blonnt 


Bradley... 
Campbell . 
Cannon . . . 

Carroll 

Carter 


Cheatham  . 
Claiborne  . 
Clay 

COCKO , 

Coffee 


Crockett 

Cumberland  . 

Davidson 

Decatnr 

DeKalb 


Dickson. . 

Dyer 

Fayette . . 
Fentress  . 
Franklin . 


Gibson 

Giles 

Grainger... 

Greeno 

Grnndy 

Hamblen . . 
Hamilton . . 
Hancock . . . 
Hardeman  . 
Hardin 


Hawkins  . . 
Haywood  .. 
Henderson. 

Henry , 

Hickman  .. 


Houston 

Humphreys . 

Jackson  

James 

Jefferson  — 


Jobnson  — 

Knox 

Lake 

Lauderdale  . 
Lawrence . . . 


Lewis 

Lincoln 

Loudon  

McMinn 

McNairy 

184 


14 

112 

15 

10 
42 

35 
14 
25 
41 
69 

35 
32 
4 

25 
18 


6 

352 

5 

59 

16 
23 
30 
3 
51 

71 
140 

31 
123 

16 

57 
58 
18 
48 
31 

91 

25 
29 
61 
30 

11 
35 

23 
11 
25 

27 

136 

4 

33 

27 

2 
97 

55  i 

58 

15 


,845 


18, 150 
297,  892 

29, 100 

7,521 

124,  760 

84, 175 
7,335 

52,  500 
137,200 
121,  015 

150,  236 
50,  375 
18,  300 
86,  037 

135, 100 

60,  435 
7,200 

4, 110,  315 

106,  000 

62,  735 

184,  600 

61,  100 
49,  065 

6,000 
111,400 

190,  415 
207,  156 
35,  875 
277,  470 
157,  700 

86,  S88 
2,  045,  000 
12,  005 
72,  120 
65,  400 

93,  745 

68,  400 

41,  735 

326,  525 

147,  335 

61,595 
86,  728 
32,  980 
17,  950 
45,  440 

88,  550 

957,  440 

20,  000 

45,  4.50 

211, 136 

3,  300 

212,  000 

177,  665 

165,  175 

28,  700 


19,  575 


27 

236 

38 

12 

103 

99 
15 
43 
80 
394 

96 

28 

22 

70 

109 


4,133 
73 
95 

173 
83 
01 
12 

126 

268 
243 
38 
161 
147 

92 
1,958 
21 
70 
08 

123 
109 

39 
288 

03 

89 
122 
39 
16 
43 

183 

786 

62 

92 

210 

9 

231 

116 

95 

43 


1, 19fi 


36 


1,674 


538 


$5,  254,  775 


1 

474 
1 


168 

2, 
1 


179 


3  222 

5lil83 

5,009 

1,029 

22,  206 

19,  540 
1,490 
6,660 

13,  951 
34,  221 

19,216 
4,060 
4,265 

11,491 

27,  804 

14,  480 
465 

1,  388,  601 

10,  930 

11,  863 

45,  070 

13,  250 

8,982 

1,625 

20, 109 

63,  289 
44,  874 
3,607 
25,  985 
49,443 

18,804 

568,  608 

3,620 

12,  600 
8,335 

18,  371 
30,294 
3,934 
51,  941 
18,  025 

18,  225 

15,  810 
5,080 
2,600 
5,975 

23, 132 

320, 121 

7,720 

9,  880 

61,  734 

975 

44,127 

33,  270 

24,  745 

4,638 


$23,  834,  262 


26,  910 

441,  383 

36,  715 

12,296 

167,  388 

208,  070 
14,490 

95,  870 
108, 130 
197, 135 

-       87, 328 

63,  947 

18,105 

70,  293 

169,  059 

96,  880 
1,870 

5,  841,  841 
10,  042 
122,  760 

66,644 

148,  075 

51,216 

14,  576 

159,  229 

336, 148 

283,  400 

44, 172 

223,  618 

98,  437 

165,  538 

2,  056,  438 

31,841 

99,  988 
65,  070 

203,  463 
207,  097 
75,  394 
427,  504 
133, 135 

60,  321 
106,  080 
33,  562 
30,  074 
144,  742 

39,  002 
1,  066,  001 
27,  250 
66,471 
132,  792 

2,100 
334,  603 
185,  091 

168,  042 
52,  059 


$37,  074,  886 


37,  561 
606, 737 
51,087 
17,  809 
230,  565 

266, 316 
20,  325 
13S,  165 
153, 793 


139, 007 

88,  625 

27,  667 

_95,  909 

249,  500 

141, 153 

4,470 

9,  385, 2U 

30,  947 

175, 277 

134, 388 
198,  980 
83,  714 
19,  630 
219,  974 

500,  072 
426,  040 
60,544 
335,  541 
194,  350 

218, 700 
3,  230, 806 
43,475 
141,  597 
97,  904 

271,  385 
316,  766 
100,  873 
6^2,  220 

185,  625 

95,  958 
162, 195 
49, 147 
40, 164 

186,  465 

77,  m 

1,  620,  045 
42,  500 
93, 293 
197,  851 

4,200 
464,  950 
298, 255 
242, 149 
65,  900 
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Table  IV.— MAE"UFACTTJEES  IN  EACH  STATE  AND  TEERITOEY:  1880. 
A — TENNESSEE,  by  totals  of  counties — Continued. 
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Counties. 


Macon 

Madison 

Marion 

Marshall 

Maury 

Meigs 

Monroe 

Montgomery 

Moore 

Morgan 

Obion 

Overton 

Perry 

Polk 

Putnam 

Kliea 

Roane  

Itobertaon  . . 
Itutherford  . 
Scott 

Sequatchie. . 

Sevier 

Shelby 

Smith 

Stewart 

Sullivan 

Sumner 

Tipton 

Trousdale,. . 
Unicoi 

Union 

Van  Buren  - . 

Warren 

Washington 
Wayne 

Weakley 

White 

Williamson  . 
Wilson 


No.  of 

estjib- 

lish- 

ments. 


36 
73 
25 
30 
134 

42 
60 
04 
40 
C 

49 
13 
21 
5 
20 

'1 
48 
87 
98 


6 

34 

186 

39 

22 

125 
67 
25 
17 
1 

20 
5 
56 
93 
30 


35 
79 
114 


Capital. 


246, 

400, 

67, 

277, 

44, 

70, 

370, 

78, 

5, 

280, 
18, 
CO, 
10, 


TO, 

787 

344 

181 

6, 


244, 

198, 

38, 

23, 

1 


200, 
162, 
120, 


49, 
124, 
206, 


050 
585 
575 
595 


AVERAGE  NUMBER  OF 
1IA^"D6  EMPLOYED. 


Males 

above  16 

years. 


272 

309 

77 

290 

50 
82 
458 
01 
7 

369 

25 
60 


3 
461 

227 

285 

4 

4 

57 

2,278 

90 

310 


Females  Children 


above  15 
years. 


194  1 
67 
12 


26 

7 

142 

153 

48 

194 
69 

185 
308 


and 
youths. 


1 
1 
110 
1 
1 


Total 

amount  paid 

in  wages 

during  the 

year. 


,7    I 


$8,  80' 
70,  702 
101,715 

10,  171 
59, 116 

7,332 

12,  224 

186,  410 

12,  141 

1,100 

125,  350 
2,  095 

11,  031 
1,460 
5,050 

1,000 

88,  452 

48,  577 

73,  488 

900 

490 

5,262 

876,  566 

11,153 

31,288 

57,  863 

48,  348 

11,  331 

1,  592 


Value  of 
materials. 


$83,  976 
■Mo,  947 
303,  764 
112,  326 
387,  012 


85 

132 

73 

543 

544 

S08 

83 

02!) 

7 

350 

380 

387 

28 

H'i'O 

161 

334 

21 

450 

33, 

097 

24 

000 

221 

456 

388, 

210 

410, 

149 

11, 

740 

14, 

550 

38,  945  j 

2,  640,  910  1 

155, 

955 

So, 

767 

296,  513 

?12,  856 

71,500 

24,  005 


10 

4  I 
1 

25, 


4,157 

9G0 

38,  020 

28,  389 

6,350 

23, 197 
11,634 
24,  035 
64,  930 


71,  825 

8,108 

209,  752 

263,  930 

48,  274 

140,  743 

80,  579 

302,  071 

341,149 


Value  of 
products. 


$131,  546 
507,160 
513,  968 
144,  906 
571,  549 

116,  S89 
107,664 
812,  841 
134,  835 
12,  ICO 

644,512 
33,  520 

221, 173 
2.3,  811 
50,  550 

27,  500 
348,  426 
558,  680 
614,  292 

14,  089 

19, 150 

55,364 

4,  759,  091 

207,  753 

111,  642 

466,  680 
342,  387 
104,  989 
33,  065 


91, 145 
12, 122 
308,  204 
370, 167 
67,  398 

205,  079 
118,768 
413,785 
625,  389 


B— TENNESSEE,  by  specified  industries. 


MECHANICAL  AKB  M  ANUrACTUEINO  INDUBTRDSS. 

All  industries 

Agricultural  implements 

Bags,  paper 

Baskets,  rattan  and  willow  ware 

Elacksmithing  (see  also  Wheelwrighting) 

Bookbinding  and  blank-book  making 

Boots  and  shoes,  including  custom  work  and  repairing 

Boses,  wooden,  packing 

Bread  and  other  bakery  products ? 

Brick  and  tilo 

Brooms  and  brushes 

Buttons 

Carpentering 

Carriage  and  wagon  rDateiials 

Carriages  and  wagons  (see  also  Wheelwrigbting) 

Cars,  railroad,  street,  and  repairs 

Cheese  and  butter  (factory) 

Clothing,  men's ■ 

Clothing,  women's 

Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods 

Coke 

Confectionery 

Cooperage  

Corsets 

Cotton  compressing 

Cotton  goods  (see  also  Mixed  textiles) 

Cottfln-ties 

Dentistry,  mechanical 

Electroplating 

Fertilizers 

Flouring-  and  grist-mill  products 

Foundery  and  luachiue-Hhop  products  (see  also  Ironwork,  architectural 
and_  ornamental). 

Furnishing  goods,  men's 

Furniture  (see  also  ilattrcsses  and  spring  beds;  Upholstering) 

Furniture,  chairs 


4,326 


33 
1 
1 

722 
5 

197 
3 
IS 
90 
11 

1 

104 

3 

51 

3 


14 
1 

2 
27 

4 

10 

52 

2 

3 

19 
1 

2 
1 

2 

990 

50 


$20,  092,  845 


161,  030 

50,  000 

500 

226,  067 

55,  oao 

113,  826 
23,  600 
120,  100 
343,  354 
12,  165 

1,000 

131,  898 

52,  500 

715,  050 

175,  000 

1,800 
49,  200 
30,  000 
19,  000 
40,485 


200, 
89, 


3, 
530, 


1, 184, 
50, 


3,  695, 
551, 


19,  575         1,  196 


172 
10 


756  i 
20 

308 
32 

116 

1,224 

42 

1 
459 
44 
942 
190 

4 
111 
18 


114 
67 
172 

D 

173 

296 

25 

1 


1,  847 
738 

12 

643 

IC 


543 


$5,254,776  i|     $23,834,202         $37,074,886 


ie  j 


5 

14 

9 

322 


239 
15  ; 


43,277  i| 
6,460 
250 
134,  970 

13,850 : 

88,835 
12,995 
45,390 
247,227  ' 
9,475 

600 
166,  227 

16,  000 
219,  998 

69,  500 

300,! 

87,600 
7,000 
2,625  I 

10,640  '\ 

38,820  '( 
35,450  I 
44,  284 
3,336 
102,8-25 

170,  507 

13,684 

240 


149 


1,  050 

370,  399 
269,  272 

2,500 
231,772 

3.  35cr 


59, '260 

71,  300 

325 

219,  686 

47,125 

150,  S45 
24,  4S1 
214,  374 
139,  508 
29,  435 

2,000 
325,  356 
33,  000 
580,  300 

161,  500 

1,188 
123,  300 

24,  000 
132,  450 

31,  600 

132,  229 

266,  500 

66,  240 

4,500 

162,  670 


686 
66 

609 

378 

1 

000 

275 

' 

150 

070 

421 

610 

824 

10 

000 

427 

637 

4 

650 

182,116 

88,  005 

1,800 

CO,?,  469 
02,  200 

369,  952 

46,  000 

33.5,  917 

52;),  113 

5.1,  925 

5,  000 

042,  770 

77,  000 

1,  253,  721 

231,  000 

1,980 
277,  275 

40,  000 
142,  475 

76,900 

212,  493 
361,  225 
153,  275 
11,  000 
311,750 

934,  014 

101,  538 

4,000 

875 

11,  000 

10,  784,  804 
1,191,531 

20,  000 

954, 100 

13,  750 

is.:. 
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Table  lY.— MANUFACTURES  IN  EACH  STATE  AND  TEEEITOET:  1880. 

B— TENNESSEE,  by  specified  industries- Coutinued. 


Meclianical  and  manufactTirmg  industries. 


Grease  and  tallow 

Gunpowder 

Handles,  wooden 

Instrunaents,  professional  and  scientific 

Iron  and  steel 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and  ma- 
cMne-sliop  products). 

Kaolin  and  ground  earths 

Leather,  curried 

Leather,  tanned  

Lime - 

Liquors,  distilled 

Liquors,  malt -l 

Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  hlinds;  Wood,  fumed  and 
oarred) . 

Lumber,  sawed 

Marble  and  stone  work 

Masonry,  brick  and  stone '. 

Mattresses  and  spring  beds  (see  also  Furniture) 

Mineral  and  soda  waters 

Mixed  textiles  (see  also  Cotton  goods ;  "Woolen  goods) 

Musical  instruments  and  materials  (not  specified)  

Oil,  cottonseed  and  cake    - 

Painting  and  paperhanging 

Paints 

Paper  

Patent  medicines  and  compounds  

PhotogTaphing 

Plumbing  and  gaafitting 

Printing  and  publishing 

Pumps,  not  inclading  steam  pumps 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed ;  Wood,  turned  and 
carved). 

Scales  and  balances 

Sewing  machines  and  attachments 

Shingles,  split 

Shipbuilding 

Show-cases  

SilTcrsndthing 

Slaughtering  and  meat-packing,  not  including  retail  butchering  estab- 
lishments. 

Soap  and  candles    

Stencils  and  brands 

Stone-  and  earthen-ware 

'Tinware,  copperware,  and  eheet-iron  ware 

Tobacco,  chewing,  smoking,  and  snutf  (see  also  Tobacco,  cigars  and 
cigarettes) . 

Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 
and  snnif ) . 

Tobacco  stemming 

Trunks  and  raliaes 

Upholstering  (see  also  Furniture)  

Watch  and  clock  repairing 

"Wheel wrighting  (see  also  Blacksraithing ;  Carriages  and  wagons)  

"Wood,  turned  and  carved  (seo  also  Lumber,  planed ;  Sash,  doors,  and 
blinds). 

"Wooden  ware 

"Woolen  goods  (see  also  Mixed  textiles)  


No.  of 

estab- 

lish- 

meuts. 


1 
113 
147 

3 

63 
3 

12 

5 

15 

755 
30 


5 

4 

5 

10 

173 
1 


Capital. 


$10, 000 

100,  000 

3,500 

1,200 

3,  681,  776 

2,000 

44,  027 
154, 185 
470,  075 

13,  500 

373,  573 
66,  600 
8,750 

15,  000 
117,  700 

2,  004,  503 

82,  280 

31,440 

4,000 

43,  000 

3.5,  000 

5,500 

935,  OOO 

27,  600 
1,200 

20,  500 

86,  500 

3,200 

07,  400 

025,  560 

15.5,  000 
180,166 
183,  500 

500 
1,000 

1,000 

500 

1,650 

2,750 

105,  000 

36.  200 
3,500 

16,  900 
365,  750 
105,  300 

14,  600 

113,  000 
30,  500 
.55,  250 
13,  300 

84,  545 
150 

99,  430 
418,  664 


AVF.KAGE  NUxMBER  OP 
HANDS  EMPLOYED. 


Males 


above  16  above  15       and 


years. 


12 
6 
2 

2,758 


20 
118 
333 

49 

136 
30 
12 
28 

1G9 

3,577 

171 

180 

9 

48 

15 

3 

044 

76 


38 

4 

110 

368 

102 
382 
108 

3 
3 

4 
5 


16 
1 

24 

374 

36 


60 
41 
23 
14 

180  ' 


Females  Children 


years. 


youths. 


2 
'309 


141 
2 


41 


134 
249 


111 


Total 

amount  paid 

in  wages 

during  the 

year. 


$2,  670 

6,000 

600 

624 

659,  773 

1,040 

6,000 
27,700 
86,  988 
10,  000 

43,  344 

9,602 

6,275 

10, 164 

63,  275 

549,  222 

61,065 

56,410 

3,-770 

12,  602 

7,  500 

2,000 

163,  340 

28,  268 

1,170 

3,250 

18,  801 
3,500 

40,  225 
248,  356 

19,  983 
123,  912 

SO,  100 


100 


000 

600 

1,350 

1,100 

47,  COO 

4,645 

350 

6,294 

134,  367 

10,  250 

6,210 

22,  000 
17,  650 

11,  623 

12,  365 

32,  589 


41,  900 
07,  063 


Value  of 
materials. 


$49,  686 

25,000 

1,600 

225 

1,  376,  059 

1,000 

4,914 

452,  774 

1,  041,  605 

8,350 

353,  776 

43,637 

6,650 

18,  376 

150,  570 

2, 142,  885 

81,937 

134,  715 

5,650 

52,  676 

52,  "780 

175 

812,  000 

34,  375 

1,200 

12,  000 
50,  260 
4,260  I 
94,  768 
213,  026  I 

120,  000 
308,  295 
132,  930 

1,500 
600 

400 

4,100 

3,930 

1,125 

1,  019,  692 

28,  200 

700 

2,115 

346,  290 

38,  820 

10, 180 

146,  000 

25,  700 

7,758 

12,  795 

51,275 
100 

154,  300 
423,  054 


"Value  of 
products. 


$67, 105 

40, 000 

3,750 

2,600 

2,  274, 203 

2,750 

10,  695 

546, 427 

1,  504, 660 

25,  800 

540,729 
73, 869 
21,425 
38,  675 

270,  405 

3,  744,  905 
237, 690 
221, 625 

16,  000 
123, 775 

79, 000 
3,500 
1,  235,  000 
93,468 
2,730 

17,  975 
120,  800 

15,  660 
174,  950 
653,  645 

184,500 
595, 135 
208,  930 

3,500 
2,700 

1,500 
5,000 
7,480 
5,250 
1,  376, 476 

43,400 

3,460 

12, 260 

710,  813 

66,  000 

25, 210 

194, 000 
68,700 
35,000 
37,580 

171,  333 
500 

247,  350 
620,  724 


A-TEXAS,  BY 

TOTALS   OF 

COUNTIES. 

The  Slate 

2,996 

$9,  245,  561 

47,  500 

6,475 

200,  700 

11,  645 

116 

393 

$3,  343,  087 

$12,  966,  269 

$20,719,928 

COUNTIES. 

24 
3 
2 

147 
12 
126 

1 

27,  977 

927 

47, 160 

50,  9.-)4 

3,  250 

254,  600 

138, 105 

6,250 

454,915 

Angelina 

Archer  (a) 

Atascosa  (a) 

Austin 

65 
2 
59 

1 

6 
46 

72 
9 

71,  910 

.6,  000 

79,  175 

300 

4,800 

139,  042 

310,300 

16,  250 

161 

4 

161 

29,  341 

1,  200 

17,847 

86,  262 

7,300 

86,  249 

300 

2,350 

248,  761 

328,  520 

16,  670 

I'll  073 

10,  C40 

129,  634 

800 

5,700 
321,966 
643, 112 
25,196 

3?a  strop 

Baylor 

Uee 

3 
93 

301 

12 

755 

19,  942 

137,811 

i,>n 

3ell 

2 
13 

48' 

.GBlanco 

JJorden  (a) 

J 

U 

1 
6 

29,  300 

180,725 

250 

62,  500 

49 

185 

2 

41 

1 

6,730 

47,  911 

60 

13,  769 

140,  277 

228,  027 

460 

52,  286 

161,784 

417, 84« 

550 

73,733 

""2 

Brazoria .' 

J3razos 

2 

\ 

Briscoe  (a)  _ 

180 


u.  Keturned  as  having  no  manufactures. 
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Table  IV.— MANUFACTURES  IN  EACH  STATE  AND  TERRITORY:  1880. 
A — TEXAS,  BY  TOTALS  OF  COUNTIES— Continued. 


BrowB  — 
Bnrleson 
Bumet  ... 
Caldwell. 
Calhom  . 


Callahan... 
Cameron . . . 

Camp 

Cass 

Chambers  . 


Cherokee  — 
Childress  (a) . 

Clay 

Coleman 

ColUn 


Comities. 


No.  of 

estab. 

lish. 

raenta. 


7 

C 

19 

28 

1 

1 

2 
14 
64 

4 

32 


Capital. 


$25,  049 

8,  200 

35,  737 

52,  350 

300 

300 
10,  250 
25, 150 
146,  720 

2,850 

39,  650 


AVERAGE  NUMBEH  OF 
HANDS  EMPLOYED. 


Males 

above 16 

years. 


2 

10 

25 

289 

10 

79 


Females 

above 15 

years. 


Children 

and 
youths. 


Total 

amount  paid 

iu  wages 

during  the 

year. 


$2,865 
1,810 
5,791 
7,388 
1,200 

300 

5,  000 

3,625 

63, 125 

1,510 

9,902 


Yalue  of 
materials. 


$109,  050 

9,980 

77, 186 

106,  752 

1,400 

3,710 

2,660 

24,  608 

201,  836 

3,520 

72,  810 


Value  of 
products. 


$141,  670 

12,490 

97,  427 

131,780 

3,000 

4,411 

15,050 

37, 134 

345,  916 

6,550 

97,  956 


Collingsworth  (a) . 

Color^o 

Comal 

Comanche 

Concho  (a) 


Cooke  . . 
Coryell  . 
Cottle  (a) . 


24,  500 

4,200 

130,  050 


37,  825 
168,  500 
37,  195 


23 

0 

109 


5,720 

3,300 

26,  834 


29,  050 

1,700 

218,354 


14,  100 

34,  815 

8,580 


50, 100 
149,  017 
109,  830 


39,  230 

6,910 

291,  931 


84,  260 
231,  331 
144,  792 


47,  525 
35,  000 


103 
34 


26,984 
6,700 


135,  044 
83,  400 


183,  205 
100,  649 


Crockett  (ai) . 
Crosby  (o)  - .  - 


Dallas 

Dawson  (a) 

Deaf  Smith  (a)  . 

Delta 

Denton 


126 


916,  288 


DeWitt 

Dickens  (a) . . 

Dimmit 

Donley  (a) ... 
Duval  (a)  — 

Eastland  

Edwards  (a) . 


28 


11, 625 
65, 420 


1,477 
11,045 


12,270 
74,  570 


,513 

iso 


63,778 
1,600 


16,610 
104,  344 

97,  286 

""3,000 


11,  200 


20 


2,416 


28,161 


35,  343 


Ellis . 

El  Paso 

EnciSal  (a)  . 


Erath 

Falls  

Fannin  — 
Fayette  ... 
Fisher  (a)  . 


44,  260 
25,  500 


103 
19 


23,688 
5,200 


148,  511 
81,630 


201,  238 
105,  303 


31,  900 

16,  750 

126,  800 

113,448 


29 
144 
150 


6,955 

6,565 

30,  709 

23,  882 


53,813 

11,423 

14S,  644 

120,048 


72, 158 

22,  300 

223,  229 

181,  844 


Floyd  (a)  . . 
Fort  Bend . 
Franklin  . . 
Freestone  . 
Frio  (01) 


20,  850 
28,  450 
33,  850 


7,942 

10,  305 

6,038 


23, 109 
29,  990 
5i  240 


43, 200 
60,  650 
76,  878 


Gaines  (a)  . 
Galveston  . 
Garza  (a)  . . 
Gillespie  .. 
Goliad 

Gonzales  . . 
Gray  (a)  . 


871,  760 


600,  256 


1,  283,  846 


2,  377,  065 


37,  ,500 
7,200 


26 
10 


4,594 
3,134 


31,  171 

6,  225 


65, 406 


67,  248 
12,547 


77,  003 


Grayson  . 
Gregg  . . . 
Grimes  . . 


Guadalupe - 


Hall  (a) 


345,  900 
117,  900 
127.450 


360 
186 
185 


105-899 
34,^01 
32,  633 


393,  399 
99, 183 
116,626 


3,023 
'4,140 


39,  341 

28,545 


012,  024 
174,  788 
191,  301 

61,  244 


Hamilton 

Hansford  (ay. 


32,  8,50 


i,207 


Hardeman  (a) . 


Hardin  (a) 

Harris 

Harrison 

Hartley  {a) 

Haskell  (a)  .... 


Hemphill  (a) . 
Henderson.  .. 
Hidalgo  (a) .. 
Hill 


Hood 

Hopkins 

Houston 

Howard  (o) . 
Hunt 


.|... 


21« 


683,  025 
93,  275 


61,  300 

'15,775 

'36,706' 

25,125 
57,  450 
55,  000 

"•42,'456 


264 


8 
3 3 

".! i 


296,  369 

71,  388 


0,235 

"4,656 

'11,074 

2,980 

13,  575 

5,971 


,943 


687,  204 
149,  419 


33,645 

22,  930 

101,  604 

48, 104 

100,015 

07,  777 

'  "96,  033 


a  Returned  as  having  no  manufactures. 


1,  303,  293 
281,111 


47,  931 

"32,' 344 

"i54,'685 

55,641 

127,910 

85,954 


187 


178 
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Table  IY.— MANUFACTUEES  IN  EACH  STATE  AND  TEEEITOEY:  1880. 

A— TEXAS,  BY  TOTALS  OF  COUNTIES— Continued. 


No.  of 

eatab- 

lish- 

ments. 

Capital. 

i         AVERAGE  NUMEEU  OF 
•             HAKDS   EMI'LOTED. 

Total 

amount  paid 

in  wafjes 

1    during  the 

year. 

Value  of 
materials. 

Value  of 
products. 

Counties. 

Males 

abovelO 

years. 

'  Females  Cbildrei 
above  15 1     and 
years,    i  youths. 

Hutchinson  (a) '.., 

12 
3 
4 

10 

49 

$20,  675 

750 

2,500 

271,  600 

61,  337 

30 
2 

4 
292 

117 

.$4,  709 

1,000 

300 

118,400 

24,  402 

$24,  907 
1,175 
2,216 

280,  710 

105,  072 

$;i7,199 
3, 500 
3,062 

483,  000 

162,066 

Jackson 

Jasper 

Jefferson 

27 

Johnson 

Jones  (a) 

5 

38 
2 

4,000 

85,  950 

2,500 

2 

124 

3 

375 

29,  000 

664 

5,590 

293,  070 

1,341 

8,300 

399, 262 

2,657 

1 

0 

Kendall 

Kent  (a) 

Kerr 

4 

16,500 

6 

1,306 

17,  317 

21,  819 

Kimble  (a) 

King  (a) 

1 

1 

500 

500 

8,225 

11,100 

Knox  (a) 

1 

37 
13 

74,  970 
28,  700 

159 
23 

4 

6 

37,  241 
3,605 

142, 175 
45,  000 

226, 268 
03,277 

Lampasas  

La  Salle  (a) 

Lavaca 

33 

23 
4 
17 
31 

64,  900 

42,  960 

8,350 

56,  600 

45,  000 

38 

22 

147 

160 

i 

8,608 

3,  961 

2,250 

40,  718 

30,  502 

55, 114 

41,452 

11,  680 

134,  678 

89, 193 

74, 739 

51,819 
17, 150 
217, 735 
161,976 

Lee - 

2 

1 
9 

11 

Limestone 

Lipscomb  (a) 

LiveOak 

3 

015 

750 

2,000 

Llano  (a) 

Lubbock  (a) 





Lynn  (a) ^ 

McCulloch  (a) 



McLennan 

41 

183,  000 

203 

10 

27 

61,  536 

265,  861 

379,  510 

McJMullen  (a) 

Madison  (a) 

1 

1 

Marion 

10 

78,  800 

240 

5 

63,870 

71, 140 

164, 811 

Martin  (a) 

Mason 

2 

5 

1 

14 

765 

6,000 

1,000 

27, 175 

380 

3,080 

400 

02,  309 

1,300 
4,820 
1,600 
80,492 

Matagorda 

10 
17 

830 

300 

2,680 

Maverick 

Medina 

Menard  (a) 

Milam.. 

40 

53,  335 

134 

9,828 

50,  119 

74, 131 

Mitchell  (a) 

Montague 

23 
35 
11 

45,  243 
168,  020 
20,  000 

48 

418 

38 



4,'7i5" 

108,  224 
S,  123 

50,411 

278,  755 

15,794 

66,834 
495,990 
38, 150 

Montgomery 



7' 

Morris 

Motley  (a) 

Nacogdoches  

26 
21 
16 

31,  900 
42,  385 
12,  600 

47 
78 
34 

2 

4,309 

9,487 
1,506 

28, 166  1 

70,  897  i 
20,  084 

39,707 
94,338 
25,324 

Navarro 

Newton 

Nolan  (a) 

Nueces 

3 

29,  500 

11 



2,430 

1,040 

4,988 

Oldham  (a; 

Palo  Pinto 

9 

9 

20 

16 

4' 

212,  600 
15,  350 
26,584 

68,  025 

12,850' 

311 
20 
68 

63 

29' 

3 

123,  600 
3,976 
6,008 

17, 155 

5,'952" 

307,  200 
11,  315 
78,  202 

207,  866 

17,175' 

519, 900 
24,425 

Panola 

2' 

Parker 

249,223 
30  600 

Pecos  (a) 

Polk 

Presidio 

1 

6 

73' 

3,000 

4,  225 

i27,"705' 

7 
10 

415 

2,150 

42,' 627 

4,i56' 

9,550 

6  000 

Kains 

16, 800 

Kandall  (a) 

PedKiver 

5 

150,116 

253,810 

Kefugio  (a) 

Kobertson 

16 
1 

17,  300 
2,  000 

41 
3 

2 

7,746 
153 

20,  455 
1,538 

Eockwall 

1,950 

Eusk 

Sabine 

28 

7 

13 

8 

28,'825' 

6,850 

11,100 
30,  500 

95" 

19 

38 
33 

7,'88i" 

2,052 

4,290 
11,  58« 

35,'077' 

10,  970 

12,  680 
40,  230 

Hire 

San  Augustine 

1 
1 

16, 130 
24,070 

San  Patricio  (a) 

66,660 

San  Saba 

Scurry  (a) 

7 

32, 100 

20 

i,'726' 

33,' 575' 

39,'i75 

Sbackclford 

6 
22 
20 

3 

13,  950 

22,  481 

23,  275 
33,700 

13 
60 
41 
10 

4,044 
6,135 
7,600 
2,770 

8,487 
22,408 
20,533 
33.200 

19, 012 

Smith ;;;;;; 

2 
2 
3 

37,304 
36,588 

Starr  (a) 

1 

42,500 

188 


a  Returned  as  having  no  manufactures. 
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Table  IV.— MANUFAOTUEES  IN  EACH  STATE  AND  TEERITORY:  1880. 

A — TEXAS,  BY  TOTALS  OF  COUNTIES — Continued. 


Conntios. 

Ko.of 

efltab- 

lish- 

ments. 

Capital. 

AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 

Miilc8    i  Females  Children 
above  16  above  15'      and 
years.       years.    I  youths. 

Total 

amount  paid 

in  -wajies 

during  the 

year. 

Value  of 
materials. 

Value  of 
products. 

Stephens - 

0 

$8,  360 

17 

1 

$3,  ir,o 

$3,  075 

.$9,  500 

Stonewall  {a) 

Swisber  (a) 

68 

i53,  iii 

158 

2 

3 

56,  832 

338,  825 

476,  087 

Throckmorton  (a) 

Xitus 

15 

1 

116 

12 

7 
23 

2 
21 

4 

24 

8 

45 

8,760 

1,100 

485,  775 

16,  850 

9,200 

45,  699 

7,000 

131,  300 

9,900 

62,  600 
93,  350 
05, 126 

33 
1 

3,807 

450 

201,  808 

7,005 

800 
28,  888 

600 
17,  352 

001 

22,  821 
10,  930 
12,  860 

13,  645 

2,094 

418,905 

44,  209 

3,995 

104,  572 
12,  7.50 

105,  706 
9,851 

103, 143 
73,  896 
58,  234 

23  230 

Tom  Green 

3,415 

24 

58 

03  823 

136 

3 

62 

4 

164  313 

Uvalde 

15,  014 
156,  293 
12  040 

1 

1 

Walker 

191 
00 
90 

163  564 

"Waller 

2 

2 
12 

111  .500 

96,  099 

Webb  {a) 

"Wharton  (a) 

i 

■Wheeler  (a) 

WUbart^er  (a) 

11 
13 

26 
51 

9 
2 

43,  200 
17,  250 

54,  030 

121,  475 

35,  700 

300 

43 
24 

52 

247 

15 

2 

3,  481  i 
2,  557 

7,  440 

45, 160 

3,565 

380 

03,  893 
9,030 

03,  288 

178,  397 

83,  600 

1,000 

73,  734 
17,  910 

3 

Wise 

87,  413 

1 

4 

294  560 

Toniig 

97,  590 

2  200 

a  Ketunied  as  having  no  manufactures. 
B — TEXAS,    BY  SPECIFIED   INDUSTRIES. 


MECHANICAL  AND  MANWACTUEIXG  INDUSTRIES. 

AU  industries 

Agricultural  implements 

Bags,  other  than  paper 

Bags,  paper 

Baking  and  yeaat  powders  (see  also  Brugs  and  chemicals) 

Blacksmithing  (see  also  Wheelwrighting) 

Bookbinding  and  blank -book  making 

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  fancy  and  paper 

Bread  and  other  bakery  products 

J3rick  and  tile  (see  also  Drain  and  sewer  pipe) 

Brooms  and  brushes ■ 

Carpentering J 

Carriages  and  wagons  (see  also  Wheelwrighting) 

Cars,  railroad,  street,  and  repairs  

Cement 

Clothing,  men's 

Collue  and  spices,  roasted  and  ground 

Collins,  burial  cases,  and  undertakers'  goods 

Confectionery 

Cooperage 

Cotton  compressing 

Cotton  goods 

Cutlery  and  edge  tools  (see  also  Hardware  ;  Tools) 

Dentistry,  mectanical 

Drain  and  sewer  pipe  (see  also  Brick  and  tile) 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders;   Patent 
medicines  and  compouudsj. 

Fertilizers 

Flavoring  extracts 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  (see  also  Iron  work,  architect- 
ural and  ornamental). 

Fui-nishing  goods,  men's 

Furniture  (see  also  Mattresses  and  spring  beds  i  Upholstering) 

Furniture,  chairs 

Furs,  dressed 

Hand-stamps 

Hardware  (see  also  Cutlery  and  edge  tools;  Tools) 

Hats  and  caps,  not  including  wool  hats 

Ice,  artificial 

Iron  and  steel 

Iron  work,   architectural  and  ornamental  (see  also    Fonndery  and 
machine-shop  products). 

Jewelry 

Kindling  wood 

Leather,  curried 

Leather,  tanned 

Lime 


13 

1 

1 

1 

467 


163 

2 

26 

113 

7 

107 

34 

1 

1 

30 
2 
3 

10 

14 

1 
2 
1 

2 


1 

1 

921 

30 


$9,  245,  501 


33,  800 
3,000 
4,000 

13,  000 
299,  645 

1,  2.'i0 

100, 152 

250 

56, 150 

183,  530 


3,300 

84,405 

50,  700 

15,  000 

5,000 

45,  g'Jo 

2,600 

7,000 

85,  300 

25,  650 

40,  000 

50,  000 

1,500 

700 

8,500 

I 

2,000 

25,  000 

600 

;,  082,  963 

365,  350 


800 

76,  480 

1,926 

1,000 

350 

1,600 

1,850 

342,  500 

40,  000 

3,000 


10,  000 
2,260 
22,  150 
31,  850 
SO,  000 


11,  646 


133 

4 

10 

7 

688 


233 

7 

CO 

1,043 

25 
362 
206 


103 
3 
3 

55 
53 

25 

40 

5 

1 

6 


25 

1 

2,602 

349 


2 
98 

2 

2  ! 


$3,  343,  087 


4 

3 

135 


10 


79 
140 


9 
14 


54 


46,  750 

2,200 

1,000 

2,000 

180,  502 

2,  350 
87,  223 

1,  2.50 
31,413 

204,  499 

5,  676 

140,  556 

93,014 

2,000 

400 

42,639 

1, '240 

2,000 

31,830  I 

41,625 

.5,000 
2,466 

2,  660 
300 

3,  600 

5,532 

10,  000 
200  I 
368,  083  I 
149,213 


400 

35,400 

250 

1,  700 


$12,  956,  269 

$20,  719,  928 

46,  700 

143,  700 

7,000 

11,  500 

4,000 

6,000 

3,000 

6,500 

247,  404 

727,  079 

1,700 

6,000 

140,  043 

372,  810 

1,  4.50 

4,600 

147,  040 

343,418 

105,  074 

448,  418 

7,520 

18,  300 

331,  422 

061,  370 

139,  000 

301,  800 

2,  000 

5,500 

1,000 

2,000 

70,  776 

163,  831 

6,000 

9,050 

2,500 

6,000 

141,485 

341,  360 

1 

1.50 

1 

100 

46 

K33 

27 

730 

2 

300 

8 

000 

1 

(iOO 

3 

934 

7 

411 

17 

400 

94,  650 

1,500 

14,827 

2,500 

800 

4,300 

0,000 

80,  000 

800 

6,371,606 

228,  151 


300 

61,225 

9.58 

1,800 

500 

3,150 

3,  400 
43,  485 
23,  380 

4,000 


2,000 
3,000 
40,  017 
39,  030 
13,  916 


172,800 

8,000 
21,600 

12,  000 
3,600 

13,  000 

13,  837 

100,  000 

1,300 

7,  017,  177 

532,  778 


1,000 
152,  1.50 
2,  090 
4,000 
1,  '260 

3,900 

5,  600 

176,  000 

30.  000 

8,000 


12,000 
6,  7011 
G2,  533 
63,  730 
48,  204 


189 
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TABLE  IV.— MANUFACTUEES  IN  BACH  STATE  AND  TEEEITORT:  1880. 
B— TEXAS,  BY  SPECIFIED  INDUSTRIES— Continued. 


Mecliaiiical  and  manufacturing  industriea. 


LiqQors,  distilled 

Liquors,  malt 

Liquors,  Tinous  (see  also  Liquors,  distilled) 

Loclx-  and  gun-smithing' 

Looking-glass  and  picture  frames 

Lumber,  planed  {see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed 

Marble  and  stone  work 

Masonry,  brick  and  atone 

Mattresses  and  spring  beds  (see  also  Furniture)    

Mineral  and  soda  waters 

Models  and  patterns 

Musical  instruments,  pianos  and  materials 

Oil,  cottcnseed  and  calte 

Painting  and  paperhanging 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) 

Perfumery  and  cosmetics 

Photographing    

Pickles,  preserves,  and  sauces - 

Plumbing  and  gasfitting 

Printing  and  publishing 

Pumps,  not  including  steam  pumps 

Roofing  and  roofing  materials 

Saddlery  and  harness 

Safes,  doors,  and  vaults,  fiie-proof 

Salt 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) 

Shingles,  ,«plit 

Shipbuilding 

Shirts : : 

Show-cases 

Silversmithing  

Slaughtering  and  meat-packing,  not  including  retail  butchering  estab' 
lisliments. 

Soap  and  candles 

Stencils  and  brands - 

Stone-  and  earth  en- ware 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Tools  (see  also  Cutlery  and  edge  tools ;  Hardware) 

Umbrellas  and  canes 

Upholstering  (see  also  Furniture) 

w  atch  and  clock  repairing 

Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and  wagons) 

Wirework 

Woolen  goods 


No.  of 
estab- 
lish- 
ments. 


17 
324 
9 
4 
G 

11 
2 
1 
4 

25 

6 
1 

12 
1 
3 


1 

2 

126 

1 


Capital. 


45,  400 
17,  500 
9,025 
11,  500 

143,  000 
1,  660,  952 

21,  4.50 
2,500 

14,  900 

19,  450 

450 

4,000 

202,  000 

44,  200 

22,  000 
500 

13,  200 

800 

21,  500 

447,  900 
2,000 
3,600 

288,  925 
600 

92,  000 

106,  400 

1,150 

23,  350 
500 

2,500 

495 

202,  200 

33,  200 

1,40« 

5,600 

236,  730 

31,300 

600 

500 

1,  125 
42,  200 
58, 100 

3,000 
97,  500 


AVERAGE    NUMBER  OF 
HANDS    EMPLOYED. 


Males 

above 16 

years. 


1 

18 
10 
11 
4 

187 

3, 136 

42 

17 

20 

18 

2 

2 

151 

92 

21 
1 
7 
1 

18 

307 
3 
8 

260 
1 

17 
81 
11 
43 


4 

1 

132 

18 
1 

19 
211 
104 


Females  Children 
above  15       and 
years,     youths. 


19 


Total 

amount  paid 

in  wages 

during  the 

year. 


6,241 
4,300 
4,450 
3,560 

73,  775 

732,  914 

17,  40O 

1,440 

7,350 

7,670 
700 

2,000 
36,  272 
50,  475 

11,  450 

500 

7,155 

480 

17,  050 

232,  924 

909 

1,600 

110,  576 

850 

8,150 
49,  800 

1,050 
30, 170 

2,000 

3,500 

50 

49,  800 

7,700 
1,  250 


4,830 

105,  174 

67,  556 


700 
6,460 

23,124 
1,600 

25,  700 


Value  of 
materials. 


$425 

28,  841 

2,900 

3,135 

3,750 

295,  640 
I,  096,  775 

26,  800 
3,100 

10,  300 

9,450 

500 

900 

192,  441 

74,  400 

27,  500 
300 

4,855 

1,200 

24,  400 

207, 438 
4,000 
6,500 

325,  579 
500 

9,100 

305,  200 

700 

40,  340 

2,750 

5,000 

850 

280,  220 

35,  GOO 
2,200 

2,550 

259,  300 

99,  260 

100 

200 

2,800 
6,000 

44,  690 
2,500 

44,435 


Value  of 
products. 


$650 
47, 059 
9,000 
21,050 
11, 800 

456,  600 

3,  673, 449 

68, 100 

9,200 

23,  400 

28, 400 

2,000 

3,500 

276, 450 

167, 250 

64,  500 
1,000 

28, 415 
3,050 

52, 900 

605, 000 
10, 000 
13,  000 

587, 871 
3,500 

29, 700 

416, 500 

3,000 

77,  780 

8,250 

16, 500 

2,300 

486, 400 

54,940 
6,200 

13, 270 

491, 420 

263,  810 

600 

1,500 

5,700 
22, 192 
117,475 
5,000 
80,500 


A— UTAH  TEEEITOEY,  by  totals  of  counties. 


The  Territory  . 


Beaver 

Box  Elder  . 

Cache 

Davis 

Emery  (a) . . 


:2,  656,  657 


103,  900 
108,  325 
131,  800 
64,160 


2,042 


121 

116 

114 

56 


,803 


49,775 
35,  090 
41,  2S7 
14,  931 


$2,  561,  737 


108,  9.58 
94, 102 

162,  215 
98,454 


$4,324,! 


195, 245 
163, 501 
243, 989 
131,116 


Iron 

Juab 

Kane  . . . 
Millard  . 
Morgan . 


PiUte 

Eich 

Salt  Lake 

San  Juan  (a) . 
Sanpete 


1 

3 

207 


42,  000 
14, 150 
15,  387 
23,  580 
27,  300 

2,000 

12,  450 

1,  089,  015 


5 

845 


123 
""  i 


8,780 
2,  415 
'!,867 
Ti,  650 
3,630 

600 

260 

477,  791 


80,  094 
16, 191 
28,  340 
28,  800 
19,  583 

3,300 

3,620 

1,  605,  518 


99, 410 
21, 831 
41,142 
45,090 
27,387 

4,500 

.1,485 

1,933,221 


Sevier 

Summit-.. 

Tooele 

Uintah  (a)  . 
Utah 


20,  500 
31,  700 
39,  450 


15,  085 

6,650 
4,120 
9,390 


152,  490 

48, 100 
26,  615 
34, 106 


195, 365 


37, 122 
55,805 


"Wasatch 

Washington  . 
Weber 


395,  350 

35,  500 

69,  000 

368,  000 


63 
60 
179 


86,  095 

10, 190 
13, 749 
68,  508 


337,  489 

59,  692 

27,  304 

226,  767 


649,971 

86,286 
55,350 
370, 110 


190 


a  Eetumed  as  having  no  manufactures. 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEEEITOET:  1880. 
B— UTAH  TERRITORY,  by  specified  industries. 


Mechanical  and  manufacturing  industries. 


I  No.  <if 

estali- 

lish- 

I  ments. 


All  indnstrioH . 


Agricultaral  implements 

AwninKS  and  tents 

Baliinff  and  yeast  powders  (see  also  Drugs  and  chemicals)  . 

Baskets,  rattan  and  willow  ware 

Elacksmithing  (see  also  Wheelwrighting) 

Bluing 

Bookbinding  and  blank-book  making 

Boots  and  shoes,  including  custom  work  and  repairing 

Brass  castings 

Bread  and  other  bakery  products 


Biick  and  tile 

Brooms  and  brushes 

Carpentering 

Carpets,  rag 

Carriages  and  wage  ns  (see  also  Wheelwrighting) . 


Charcoal 

Cheese  and  butter  (factory). 

Clothing,  meu'a 

Confectionery 

Cooper  iige 


Cordage  and  twine 

Cotton  goods 

Dentistry,  mechanical 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders) 
Flouring-  and  grist-mill  products 


Fonndery  and  machine-shop  products 

Furniture  (see  also  llattrosses  and  spring  beds ;  Upholstering) . 

Iron  and  steel  (a) 

Iron  railings,  wrought 

Jewelry 


Saoliu  and  ground  earths . 

Lasts 

Leather,  curried 

Leather,  dressed  skins 

Leather,  tanned 


Lime 

Liquors,  malt 

Lock-  and  gun-smithing 

Lumber,  planed  (see  also  Sash,  doora,  and  blinds ;  "Wood,  turned  and 

carved). 
Lumber,  sawed 


Marble  and  stone  work 

Masonry,  brick  and  8t()ne 

Mattresses  and  spring  beds  ^see  also  Fiumture)  . 

Mineral  and  soda  waters 

Paintifflg  and  paperhanging 

Paper 

Photographing 

Plumbing  and  gaafitting 

Printing  and  publishing 

Saddlery  and  harness 


Salt 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed ;  Wood,  turned  and 
carved). 

Saws 

Soap  and  candles 

Stencils  and  brands 

Stone-  and  earthen-waro    

Tinware,  copperware,  and  sheet- iron  ware ■ 

Tobacco,  cigars  and  cigarettes 

Trunks  and  valises 

Upholstering  (see  also  Furniture)  


Vinegar 

WatcTi  and  clock  repairing 

"Wheelwiighting  (see  also  Blacksmithing;  Carriages  and  wagons)    -- 
"Wood,  turned  and  carved  (see  also  Lumber,  planed ;  Sash,  doors,  and 

blinds). 
"Wooden  ware 

"W"oolen  goods 


640 


Capital. 


$3,  656,  657 


5,000 

900 

500 

1,300 

30,  775 

100 

3,000 

104,  860 

500 

28,  400 

121,575 

7,000 

26,  750 

750 

11,  400 

16,  000 
22,  402 
13,  610 

17,  000 
575 

300 

20,  000 

8,100 

1,200 

595,  950 

95,  000 

55,  350 

150, OOO 

3,  000 

3,600 

500 
400 

26.300 
5,700 

43,  200 

37,  300 

153,  500 

400 

15,  000 

272,  750 

4,400 
620 
150 

6,500 
11,  500 

5,000 

6,600 

3,000 

169,  660 

35, 130 

13.  400 
42,  600 

300 

18,  300 
500 

4,000 

35,  400 

13,  500 

635 

1,150 

10,000 

350 

3,875 

1,200 

50 

3S2,  000 


AVERAGE    NUlUlEn  OF 

iia.mjs  employed. 


Males 

above 16 

years. 


1 

235 

1 

17 

147 
6 

47 
3 
25 

53 
14 
29 
9 
3 


157 
73 


8 
U8 
43 


Females 

above  15 

years. 


Children 

and 
youths. 


■  a  Wot  in  oxieration. 

A— "V^EEMONT,  by  totals  of  counties. 


Total 

amount  paid 

in  wages 

during  the 

year. 


;,  863 


11,  233 
3,437 


Value  of 
materials. 


33,  582 

250 

1,500 

114,  149 

85 

11,  913 

34,  890 
2,500 

18,  761 
1,600 
14,  980 

18,  009 
2,035 

20,750 

6,475 

541 


2,100 

2,230 

200 

56,557 

46,311 
32,465 


3,744 
6,  783 


$2,  501,  737 


3,  759 

7,000 

300 

750 

29,  084 

350 

1,  800 

173,  365 

250 

63,420 

19,  825 
5,  000 

30,  069 
2,500 

13,  515 

27,  900 
12,  095 

31,  894 

32,  888 
480 

soo 

3,  473 

3,850 

1,000 

1, 130, 17G 

,50,  110 
30,705 


6,556 
2,112 
9,768 

7,720 

30,  719 

250 

1,000 

65, 175 

3,368 
250 
250 

1,512 
12,  533 

3,000 
5,663 
6.  400 
94.801 
23,  753 

20,  933 
14,  670 


2,  498 


23,  650 

6,940 

384 

2,600 

3,000 

1,100 

2,  015 

200 

312 

68,108 

3,000 
9,160 

1,000 

75 

40, 171 

5,400 
27,  331 

4,560 

77,011 

230 

1,000 

238,  274 

3,800 

260 

300 

4,200 

8,126 

8,000 
3.170 
13.  000 
72,  054 
74,  255 

4,000 
22,  350 

50 

51,  142 

150 


51 

800 
200 

500 

1100 

000 

eoo 

350 

4,50 

400 

435 

L47 

226 

Valiio  of 
piodiicts. 


10,  ','01 
13,800 
600 
3,  420 
99,  651 

1,200 

5,700 

350,  547 

550 
98,  407 

85.  393 
0,000 

71,  868 
5.650 

36,  600 

60,  380 
21,  928 

61,  544 
51, 180 

1,566 

1,  ceo 

7,937 

IS,  950 

1,800 

1,  304,  619 

131,670 
94,  900 


The  State                                                                       

2,874 

; 
$23,  265.  224 

COUNTIES. 

107 
195 
174 
246 

44 

706,  950 
3,  263,  798 
3,691,334 
3,  265,  156 

367,  400 

Caledonia                                                                                

Chittenden            

Essex 

536 
1,835 
1,296 
2,  466 

185 


2,271 


18 
759 

34 
454 


831 


17 
298 

26 
202 

30 


$5, 164,  479 


135,  961 
761,  986 
516,  542 
918,  400 
50,  876 


$18,  330,  677 


647,  005 
2,  380,  615 
1,  013,  671 
4,  513,  870 

319,  419 


8,100 
1»,  303 

3,000 
600 

59,  088 
13,  400 
47,  267 

19,  250 

139,  239 

850 

3,000 

375,  164 

9,400 

2,636 

800 

7,700 

28,  630 

12,  000 

16,  300 

21,053 

214,  625 

118,  850 

60,  280 
45,  500 

600 

58,  360 
800 

5,000 
93,  470 
12,  400 
3,  135 
4,750 

10,  000 
1,800 
5,  645 
2,100 

875 


$31,  354,  366 


1,  006,  921 
4,  009,  223 
3,334,139 
6.244,391 
456,  46T 
I'Jl 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEREITORY:  1880. 
A— VERMONT,  by  totaxs  of  counties— Continued. 


No.  of 

estab- 

lisli- 

menta. 

Capital. 

AVERAGE    KUMBEK    0¥ 
HANDS  EMPLOYED. 

Total 

amount  paid 

in  "wages 

during  the 

year. 

V.ilue  of 
materials. 

"Value  of 
products. 

Counties- 

Males 

above  16 

years. 

Females 

above  15 

years. 

Cbildren 

and 
youths. 

198 

8 

126 

190 

207 

358 
271 
310 
380 

$976,  650 

6,900 

404,  850 

694,  720 

006,  486 

2,  560,  045 

1,  245,  997 

2,  288, 135 
2,  886,  905 

039 

11 
319 

550 
710 

1,874 

798 

1,346 

1,873 

21 

17 

$191,  495 

773 

60,  567 

135,  717 

163,  640 

678,  349 
271,  217 
603,  596 
675,  370 

$883,  320 

3,688 

309, 168 

004,  789 

088,  915 

1,  605,  014 

1,  243,  992 
1,616,264 

2,  601,  047 

$1, 393, 002 

7,240 

500  081 

Grand  Isle 

Lamoille 

5 
50 
36 

74 
60 
175 
685 

4 

9 

35 

59 

7 

18 

109 

959|  635 

Kutland 

3,076,452 
1,  920,  210 
3, 219, 079 
4,218,732 

"Washington 

Windsor 

B — VERMONT,  by  specified  industries. 


MECHANICAL  AXD   IIANUPACTUEIKG  IKDUSIEIES. 

All  industries -. 


Agricultural  implements 

Baskets,  rattan  and  willow  ware 

Billiard  tables  and  materials 

Blacksroithing  (see  also  Wheel wrighting) . 
Bookbinding  and  blank-book  making 


Boot  and  shoe  findings  

Boots  and  shoes,  including  custom  work  and  repairing  . 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Bread  and  other  bakery  products 


Brick  and  tile  (see  also  Draia  and  sewer  pipe)  . 

Brooms  and  brashes 

Buttons 

Cai-pentering 

Carriage  and  wagon  materi.als 


Carriages  and  sleds,  children's 

Carriages  and  wagons  (see  also  Wheelwright ing 

Charcoal 

Cheese  and  butter  (factory) 

Clothing,  men's 


Coffee  and  spices,  roasted  and  ground 

Cofhns,  burial  cases,  and  undertakers'  goods . 

Confectionery 

Coopeiage 

Cordage  and  twine 


Cotton  goods  (see  also  Hosiery  .tnd  knit  goods ;  Mixed  textiles)  . . 

Cutlery  and  edge  tools  (see  also  Hardware  ;  Tools) 

Dentistry,  mechanical 

Drain  and  sewer  pipe  (see  also  Brick  and  tile) 

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds) . 

Dyeing  and  cleaning 

Electroplating 

Emery  wheels 

Fancy  articles 

Fertilizers 


Files 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 

Furniture  (see  also  Upholstering) 

Furniture,  chairs 


G  lass,  cut,  stained,  and  ornamented  

Handles,  wooden 

Hardware  (see  also  Cutlery  and  edge  tools ;  Tools) 

Hones  and  whetstones 

Hosiery  and  knit  goods  (see  also  Cotton  goods  ;  "Woolen  goods) . 

Iron  and  steel  

Iron  nails  and  spikes,  cut  and  wrought 

Kaolin  and  ground  e.irths 

Easts  . 


Leather,  curried . 

Leather,  tanned  . 
Lime 


2,874 


Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds  ;  "Wood,  turned  and 
carved). 

Lumber,  sawed 

Mantels,  slate,  marble,  and  marbloized  , 

Marble  and  stone  work , 

Mixed textiles(seeal8oCotton  goods;  Sdkandsilk goods;  "Woolengoods) 
Musical  instruments  and  materials  (not  specified)  

Mtteical  instruments,  organs  and  materials .t 

Needles  and  pins  

Painting  and  paperhanging 

Paints    

Paper  (see  also  Wood  pulp) 


35 

4 

1 

426 

1 


111 

1 

4 

11 


4 

15 

1 

3 

1 
1 
1 
1 

1 

1 

227 
45 
56 
15 

1 
11 
1 
3 
6 

4 
1 

7 
3 

24 

53 


$23,  265,  224 


640,  900 
20,  000 

1,000 
317,  930 

6,000 

23,  000 

190,  575 

2,000 

61,700 
113,  400 

133,  250 
41,  000 
66,  000 
64,  625 
27,  350 

102,  000 
141,  800 
146,  000 
202,  300 
53,550 

5,000 
41,  200 

40,  000 

112,  925 
1,500 

956,  096 

19,  950 

10,  700 

6,000 

135,  000 

700 

1,000 

8,000 

12,  000 

1,000 

3,800 

1,162,461 

1,  117,  676 

256, 150 

133,  160 

5,000 
24,075 
50,  000 

17,  500 
492,  000 

410,  000 

100,  000 

03,  500 

18,  020 

113,  950 

433,  300 

41,  050 
7,000 
6,  750 

854,  800 


3,  274,  250 

22,  000 

904,575 

776,  000 

2,000 

803,  000 

6,000 

4,  300 

33,  000 

785,  500 


462 
64 


25 
335 


216 

47 


168 
1.57 
216 
126 
33 

5 

36 

18 

177 


219 
20 


331 

578 
288 
159 

5 
48 
25 
19 

138 

190 
21 
68 
19 
03 

184 

105 

5 

11 

528 


2,411 

47 

1,032 

361 


367 
10 
13 
35 

283 


$5, 164,  479 


28  i 
103  j 


6 
1 
3 

354 

i 


253 


92 


18] 


19 


100 

6 

4 

82 


165,  894 
8,896 
2,000 

106,  531 
3,000 

12,  258 

107,  562 
2, 155 

27,  700 
30,  354 

38,  610 
12,  281 
27, 140 
38,  651 
7,675 

53,  437 
57,  040 
63,  400 
22,  536 
40,  410 

1,400 
9,800 
8,850 
36,  906 
1,080 

173,  748 

7,250 

3,500 

1,500 

10,  800 

100 
600 
536 
4,500 
500 

3,900 

81,  589 

243,  426 

91,  617 

55,950 

1,600 

8,150 

10,  000 

6,095 

101,  037 

50,  035 
10,  000 
1,5,  800 
7,050 
22,  245 

62,  461 

27,  328 

2,075 

3,150 

170,  948 


426,  953 
21,900 
394,  400 
100,  775 


206,  200 
3,000 
4,425 
9,508 

189,  889 


$18,  330,  677 


357,  639 
6,450 
2,000 

187,  847 
5,000 

8,150 

364,590 

4,325 

154,  880 
128,  630 

18,  735 

41,  300 

42,  014 
79,  323 

7,250 

70,  083 
62,  830 
23,  500 
284, 422 
89,  013 

40,  000 

43,  750 
61,  700 
47, 109 

3,000 

555,  297 
11,835 
6,525 
3,000 
9,800 

250 
3,000 
1,361 
6,000 

800 

800 

2,  602,  641 

326,  770 

155,  452 
68,  700 

1,100 

12,  750 

20,  000 

965 

359,  938 

240,  900 
50,  000 
9,300 
2,326 

457,  632 

838,  426 

39,  403 

2,330 

4,650 

2,  371,  612 


2,  021,  868 

29,  600 

635,  837 

845,  910 

250 

304,  600 

2,500 

4,176 

13,  000 

556,  667 


$31, 354, 36( 


718,455 
25, 250 

5,000 
522,  .575 

9,500 

24,500 
565, 415 
8,813 
196, 800 
226, 305 

83, 650 
66, 900 
74,854 
158, 486 
20,400 

151, 851 
174, 885 
121, 500 
393, 122 
161, 659 

46,  m 
71,920 
95,  000 
134,  996 
7,000 

915,  864 
24, 300 
21, 230 
6,000 
28, 805 

900 
4,200 
7,600 
15, 000 
1,660 

5,800 

3,  038, 688 

783,828 

383, 622 

100, 300 

4,600 
32,486 
80, 000 
12, 500 
595, 270 

392, 300 
80, 000 
45, 500 
23, 200 

630, 337 

1, 084, 503 
92, 078 
9,350 
12,850 

2, 709, 522 


3, 258, 816 

73, 500 

1,303,790 

1,277,903 

900 


12, 000 

12, 925 

25,000 

1,237,484 
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Table  IV.— MANUFAOTUEBS  IN  EACH  STATE  AND  TBRRITOEY:  1880. 

B — VERMONT,  by  specified  industries — Continued. 


Mechanical  aud  manufactaring  indaatriea. 


Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 

P-aving  materials 

Photographing .- 

Pickles,  preserves,  and  sauces 

Plated  and  hritannia  ware 


Plnmhing  and  gasfitting 

Printing  and  puhlishing 

Pnmps,  not  including  steam  pumps . 

Eefrigerators 

Hoofing  and  roofing  materials 


Saddlery  and  harness 

Sash,  doors,  and  hlinda  (see  also  Lumber,  planed ;  "Wood,  turned  and 

carved). 
Scales  and  balances 

Screws - 


Ko.of 
estab- 
lish- 
ments. 


101 
35 


Sewing  machines  and  attachments  . 

ShipbnildiiJg 

Shirts. 


Shoddy  (see  also  Mixed  textiles) 

Silk  and  silk  goods  (see  also  Mixed  textiles)  . 
Soap  and  candles ■ 


Sportiog  goods 

Springs,  steel,  car,  and  caiTiage  . 
Starch  . 


Stencils  and  brands 

Stone-  and  earthen- ware  . 


Surgical  appliances 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Tools  (see  also  Cutlery  and  edge  tools  ;  Hardware) 
Toys  and  games ' 


Upholstering  (see  also  Furniture) 

Upholstering  materials 

Veneering 

Vinegar- 


Capital. 


AVERAGE  NUMDEH  OF 
HANDS  EMPLOYED. 


Males   '  Females 

above  16  above  15 

years.    I    years. 


Total 
amount  paid 
in  wages 
Children'    during  the    | 

and  year, 

youths. 


Washing-machines  aud  clothes- wringers . 


"Watch  and  clock  repairing   

■Wheelwriehting  (see  also  Blacksmithing ;  Carriages  and  wagons) 

■Window  blinds  and  shade  s  

Wood  pulp    

Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors,  and 
blinds). 

Wooden  ware 

Woolen  goods  (see  also  Mixed  textiles)   


1 

95 

10 

1 

5 

1 
2 
1 
2 
1 

11 

186 


$246,  450 

250 

9,700 

4,100 

8,000 

7,900 
99,  600 
10,  000 

7,500 
220,  000 

107,  295  ! 
263,050 

3,051,481 

9,  000 

25,  600 

20,  700 

14,  000 

15,  000 
2,  000 

10,  000 

33,800 

6,000 

31,200 

500  ' 
60,  000 

1,000 

291,  300 

32, 150 

4,000 

31,  500 


48  , 

5 

9 

9 
15 

12 
101 

12 

3 

100 

127 

282 

783 

4 

40 


12 
8 
6 

'"s 


21 


Value  of 
materials. 


97 
9 


20, 

7, 

28, 

13, 

230, 

55, 

79, 

194, 


800 
690 
000 
000 
440 


52,900 
2,  320, 161 


37 

35 

1 

24 


253  I 
47 
3  ! 

45 

I ; 

30 

8 


15 

227 

38 

53 

261 


12 


12  , 
783  ■ 


5 
130 


$24,495 
376 

6,375 
360 

5,000 

5,  773 
42,727 

2, 500 ; 

2,000  1 
36,  600 

38,008  I 
98,  445  1 

I 
410,786 
1,  800 
15,  000 

4,400 
19,  200 
3,  896  : 

125 
1,950 

12,  400  1 
1,  200  I 
2.509 
400  I 

12,  200 

500 

94,  966 

23,  825 

1,200 

10,  910 

1.50 
1,700 
6.000 

550 
3,984 

6,100 
60,205 
21,  000 
17,  595 
87,600 


24,897 
544,  138 


$136,  825 

125 

6,175 

3,  680 

10,000 

9,400 

62,  086 

5,000 

6,000 

60,900 

119,  583 

278,  805 


Value  of 
products. 


215,  215 

800 

14,  000 

9,200 

44,  500 

37,  000 

1,210 

5,500 

21,  000 

2,  000  ' 

21,554 

600 

11,  000 

200 
216,  690  I 
43,720  I 

500 ; 

27,069 

700 
2,500 
6,000 
2,400 
36,  157 

5,000 
89,  215 
07,  000 

3,343  i 
87, 126 


33,  350 
,  012,  490 


A — VIRGINIA,    BY  TOTALS   OF   COUNTIES. 


The  State. 


Accomao. ... 
Albemarle  - . 
Alexandria  . 
Alleghany  . . 
Amelia 


Amherst. 

Appomattox  . 

Augusta 

Bath 

Bedford 


Bland 

Botetourt 

Brunswick 

Bnchanan  (a)  . 
Buckingham . . 


Campbell . 
•olin 


Caroli 
Carroll. 
Charles  City . 
Charlotte 


Chesterfield. 

Clarke , 

■Craig 

Culpeper 

■Cumberland  . 


5,710 


47 

112 

120 

19 

33 

33 

19 

208 


6 

106 

33 


Dinwiddle 

Elizabeth  City. 

Essex 

Fairfax 

Fauquier : 


Floyd , 

Fluvanna . 
Franklin... 
Frederick. 
Giles 


$26,968,990 

60,750  ! 

278,200 

659,390 

1,065,800 

80,600  ' 

134,  990 

45,  400 

973,  276 

83,  300 

244,  716 

16,  750 

390,  330 

50,700 

1 

28,  779 


6,144 


5,  261  '   $T,  425,  261 


134 
315 
683 
167 
75 

126 
47 
499 
5 
358 

4 

235 

66 


16  I 
34  1 


32 
6 


164 
43 
63 
16 
40 

50 
41 
17 
67 
45 

146 
43 
37 

69* 
\ 
105 

37 

73 
105 

41 


75,  250 

1,  020,  720 

114,  300 

51,  800 

26,  400 

66,275 

475,  680 
65,  200 
19,  698 
93,  855 
62,  825 


1,863, 

79, 

91, 

239, 

77, 


44, 

97, 

790, 

93, 


740 
735 
150 
500 
040 

360 
380 
766 
034 
705 


85 

1,623 

129 

83 

52 

90 

469 
91 
14 

140 
71 

2,  282 
196 
16L 
114 

88 

97 
84 
141 

477 
177 


1 

4 
9 

1 
23 

loiT" 

220 

28 

6 

3  , 

530 

715 
34 

177 
o 

161 

1  1. 

g 

1,  245 

113 

25 

742 
37 
26 

o 

4 

n 

9 
;    245 

18 
18 

21,735 
69,  908 
189,  475 
67,  688  I 
9,  908  I 

13,  602 
6,527 
97,  364 
716 
63,263  ' 

1,250 

64,  266 

5,608 


58,090 
310,  211 
494,747 
121,495 

82,552 

116,  465 
52,  346 

668,  833 
19,  505 

389,  696 

18,  020 

216,  855 

83,  595 


10,  122  '; 

478,  264 
18,349 
10,361  i! 
6,612  ,: 
8,675  ' 

154,427 
12,485 

1.592 
2-2.  175 

9,000 

609,  043 
39,145 
21,  205 
24,745  i 
11,602 

16,  94:i 

9,  955 

12,  862 

149,  880 

12.  633 


$208,  275 

694 

21,025 

6,250 

20,000 

19,  800 

131,  799 

10,  000 

18,  000 

155,  000 

230, 185 
447,  185 

',  080,  474 

6,400 

40,  000 

17,  800 
72, 100 
56,000 
2,100 
11,950 

63,  000 
10,  000 
32,  660 
2,000 
35,  000 

3,000 

429,  715 

83,  955 

4,000 
52,  171 

1,400 
7,500 

30,090 
6,000 

46,660 

21,350 
251,672 
123,  000 

61,850 
240,  882 


75, 180 
3,  217,  807 


883,  933  ;       $51,  780,  992 


112,291 
486.  990 
914,  289 
229,  603 
114,  394 

146,  368 
71,  427 

932,  612 
22,  584 

559,  228 

21,964 
307,  484 
105,  250 


95,804 

1,(522,071 
83,  343 
77,934 
32,275 
99,  666  j 

470,605 
95. 175 
32,  599 
167,  090 
139,  385 

3,  320,  453 

87,  814 

105,  465 

195,  765 

96,768 

1.30,341 
69,  320 
149.  .".-.2 

'  54'  978 


a  Returned  as  having  no  manufactures. 


13   M   M 


126,012 

2,  510,  591 

124,  026 

112,  248 

53,  221 

129,  606 

754.  695 
139,  413 
41,  259 
232,  084 
188.  009 

4,  694,  147 
160,  4.)S 
166.  270 
267,  916 
148,  2'i8 

180.  329 

100, 97-, 

■J03,  74,' 

1,  201,  <l)2 

82,  163 

193 
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Table  IY.— MANUFACTUEES  IN  EACH  STATE  AND  TERRITOEY:  1880. 
A— VIRGINIA,  BY  TOTALS  OF  COUNTIES— Continued. 


Counties. 


Gloucester. . 
Goochland  - 

Grayson 

Greene 

Greensville  . 


Halifax  - . . 
Hanover-. 
Henrico . . . 

Henry 

Highland  . 


Isle  of  Wight.... 

James  City    

King  and  Queen  . 

King  George 

King  William  — 


Lancaster. 
Lee 

Loudoun  .. 

Louisa 

Lunenburg 


Madison 

Mathews 

Meckleuhurg  . 

Middlesex 

Montgomery. 


Nanseinond . . . 

Nelson 

New  Kent 

Norfolk 

Northampton  . 


Northumherland . 

Nottoway 

Orange  

Page 

Patrick 


Pittsylvania  — 

Powhatan 

Piiuce  Edward  . 
Prince  George  . 
Princess  Anne. 


Prince  William  . 

Pulaski 

Bappahannock.. 

Kiciimond 

Koanoke 


Rockbridge .. 
Rockingham  . 

Russell 

Scort 

Shenandoah.. 


Smyth 

Southampton  . 
Spotsylvania  . 

Stafford 

Surry 


Sussex 

Tazewell 

Warren 

Warwick  (a) . 
Washington  . 


Westmoreland. 

Wise 

Wythe , 

York 


No.  of 

estab- 

lish. 

ments. 


16 

29 
46 
19 

27 

101 
49 

626 
56 


30 
14 
33 
9 

■22 

12 
48 
171 
50 
15 

62 
15 

47 
28 
48 

20 
40 
22 
145 
12 

42 
32 
32 


156 
24 
30 
10 
20 

18 

34 

47 

7 

105 

93 
169 
23 
47 
197 

74 
44 
81 
4 
16 

22 
54 
53 


112 


Capital. 


$46,  550 
77,  810 

57,  825 
34,  000 
68,  975 

156,  270 

92,  355 

6,  991,  316 

251,  825 
13,  200 

143,  450 
28,  000 
44,  975 
16,  350 
47, 125 

33,  200 

60,  563 

265,  425 

117,  450 

20,  750 

85,  950 
23,  050 
81,  475 
26,  750 
83,  800 

58,  050 

81,  940 

57,  435 
929,  051 

21,  200 

33,  050 

52,  400 

56,  150 

660,  750 

32,  500 

1,  006,  282 
44,  450 
50,  200 
39,  400 

33,  460 

44,  675 
203,  985 

90,  025 

23, 100 

264,  250 

491,  760 
557,  261 

45,  COO 
36,  552 

628, 165 

1,272,750 

58,  525 
423,  650 

6,700 

82,  850 

46, 100 

98, 150 

317, 150 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


219,020 

17,  400 

0,220 

382,  630 

30,200 


Males 

above  16 

years. 


FemalesIChildren 
above  15      and 
years,      youths 


248 

154 

1,386 

320 

12 

154 
58 
62 
20 

104 


60 
279 
104 


79 

1,400 

56 


76 

42 

345 

31 

1,457 
49 
87 
64 
41 

48 
212 
106 

15 
295 

137 

348 

34 

51 

462 

352 
130 
345 
6 
130 

80 
82 
147 


16 

20 

2,878 

61 


482 
30 


2 
o 

351 


166 


Total 

amoimt  paid 

in  wages 

during  the 

year. 


566 


$7,  816 
7,599 
6,978 
4,100 

10,416 

33,  089 

18,  740 

3,  038,  624 

44,  994 
2,335 

25, 134 
7,222 
6,390 
2,959 

16,  965 

4,712 
6,466 

45,  737 
12,  670 

2,496 

15,  635 
4,922 
9,275 
10, 175 
14,054 

18, 189 

11,  604 
10,  224 

481,  986 
6,550 

18,490 
9,459 
6,441 

94,  236 
3,657 

391,  649 
4,291 

12,  453 
7,976 
6,615 

7,012 

15,  284 

17,  659 
2,307 

67,  060 

28,  654 

64,  482 

5,470 

6,811 

95,  122 

61, 187 

16,  937 
90,  497 

473 
15,  210 

13,  666 
10,  835 
38,  625 


44,  922 

4, 150 

498 

113,  652 

9,475 


a  Returned  as  having  no  manufactures. 
B— VIRGINIA,    BY  SPECIFIED  INDUSTRIES. 


Value  of 
materials. 


$54,  590 
100,  522 
83,  918 
51,  758 
57,248 

272,  403 

91,  620 

12,279,415 

256, 186 

31,876 

87,  590 
42, 186 
54,  975 
28,  910 
89, 106 

25,  660 

76,  304 

295,  700 

130,  026 

34,  310 

126,  484 
33,  533 

184,  065 
48,  703 
92,  265 

59,  995 

96, 167 

57,  920 

1,  298,  225 

19,  071 

38,  ,579 
69,  758 
87,545 
234,  978 
45,  531 

1,  330,  628 
51,  885 
79,  020 
30,  930 
42, 100 

51,  319 

95, 129 

151,  327 

20,  930 
317,  445 

227,  516 
605,  054 
33,  601 
110,170 
506,  447 

246,  428 
81,190 

664,  784 
10,  725 
64,  785 

53,  238 
110,  280 
260,  868 


234, 182 

23,  776 
27,  240 
242,  425 
34, 100 


5LECHANICAL  AKD  MAXUFACTUKISG  INDUSTRIES, 

All  industries 


Agricultural  implements 

Bagging,  flax,  hemp,  and  jute  — 

r>ags,  other  than  papei' 

liags,  p.iper 

Easkot.s,  rattan  and  "willow  ware 


Blacksmithing  (see  also  Wbeelwrighting) 

Bookbinding  and  blauk.book  making , 

Jioot  and  shoe  uppers 

I'oots  and  shoes,  including  custom  work  and  repairing 

Eox(  s,  ci^ar 

194 


$32,  883 

933 

244 

377 

25 

000 

18,  000  1 

14 

300 

100 

188 

706 

4 

500 

3 

800 

260,491 

22 

500  I 

Value  of 
products. 


$75,  813 
128, 278 
106, 134 
64,937 
92,  067 

368,  927 
137,909  " 
20,  997, 134 
397, 320 
39,545 

143, 977 
63,127 
77,087 
37, 225 

128, 300 

40, 661 
08, 678 
433, 140 

183. 284 
44, 016 

168,  234 
47,864    , 

223,011  ' 
73, 982 

141, 962 

101, 362 
129, 387 
90, 803 
2, 194, 137 
34,845 

67,  810 

100. 285 
112, 622 
378,  343 

55,  266 

2, 133,  681 
67, 310 
118, 632 
49,  667 
63, 445 

73, 306 
136, 380' 
193,  329 

27, 737 
488,  038 

319, 776 
831, 190 
51, 880 
136,  882 
701, 380 

453,  010 
130, 249 
903, 541 
12, 893 
103, 320 

87,  509 
145, 669 
396, 763 


384,  398 

36, 009 

36, 603 

426, 350 

54,450 


$51,780,992 


602, 959 
33,  500 
36, 000 
23,000 


602, 627 
18,000 
7,000 

576,180 
37, 100 


STATISTICS  OF  MANUFACTURES. 


185 


Table  IV.— MAISIUFACTUEBS  IN  EACH  STATE  AND  TEEEITOEY:  1880. 
B — VIRGINIA,  BY  SPECIFIED  INDUSTRIES — Continued. 


Mechanical  and  manufacturing  industries. 


Boxes,  fancy  and  paper 

looses,  "wooden,  pacliing 

Bra«8  castings 

Bread  and  other  bakery  products  . 
Brick  and  tile 


Bridges 

Brooms  and  brushes 

Carpentering 

Carriage  and  wagon  materials 

Carriages  and  -wagons  (see  also  Wheelwrighting)  . 


Cement 

Cheese  and  butter  (factory) 

Clothing,  men's 

Coffins,  Durial  cases,  and  undertakers'  goods  . 
Coffee  and  spices,  roasted  and  ground 


Coke 

Confectionery t- 

Cooperage 

CoppersmithLng  (see  also  Tinware,  copperware,  and  sheet-iron  ware). 
Cotton  goods  (see  also  Mixed  textiles) 


Dentistry,  mechanical 

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds) . 

Dyeing  and  cleaning 

Engraving,  wood 

Fertilizers 


Flouring-  and  grist-mill  products 

Food  preparations  (see  page  39) 

Foundery  and    machine-shop  products  (see  also  Iron  work,  archi- 
tectural and  ornamental). 

Fruits  and  vegetables,  canned  and  preserved 

Furniture  (see  also  Upholstering) 

I'urniture,  chairs 

Furs,  dressed 

Gloves  and  mittens  (see  also  Woolen  ; 

Grease  and  tallow 

Hairwork 


S"o.of 

estab- 

Ush- 

ments. 


;oods) . 


Instruments,  professional  and  scientific  . 

Iron  and  steel 

Iron  bolts,  nuts,  washers,  and  rivets 

Iron  for^ngs 

Iron  railing,  wrought 


Iron  work,  architectural  and  ornamental  (see  also  Foundery  and  ma- 
chine shop  products). 

Jewelry 

Kaolin  and  ground  earths 

Kindling  wood 

Leather,  curried 


Leather,  tanned 

Lime 

Liquors,  distilled '- 

Liquors,  malt - 

Liquors,  vinous  (see  also  Liquors,  distilled) 

Lithographing  (see  also  Printing  and  publishing) . 

Lock-  and  gun-smithing 

Looking-glass  and  pictui'e  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) . 
Lumber,  sawed 


Marble  and  stone  work 

Masonry  brick  and  atone 

Mineral  and  soda  waters 

Mixed  textiles  (see  also  Cotton  goods;  "Woolen  goods). 
Musical  insti-uments,  organs  and  materials 


Nets  and  seines 

Oil,  cottonseed  and  cake . 

Oil,  essential 

Oil,  Hnseed 

Oil,  lubricating 


on,  neat's-foot 

Painting  and  paperhanging 

Paints 

Paper 

Patent  medicines  and  compounds  (seo  also  Drugs  and  chemicals) . 

Photographing 

Pickles,  preserves,  and  sauces - 

Pipes,  tobacco 

Pliunbing  and  gasfitting 

Printing  and  publishing  (see  also  Lithographing) 

Pumps,  not  including  steam  pumps 

Kcgalia  and  society  banners  and  emblems 

Saddlerj-  and  harness 

Salt 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) 


Saws 

Shipbuilding 
Shirts. 


Silversmithing 

Slaughtering  and  meat-packing 
lisEments. 


not  including  retail  butchering  estab- 


4 

171 

4 

43 

1 

4 

57 

23 

C 


3 

20 

6 

1 

17 

,385 

1 

56 

10 
118 

7 
1 
6 
2 
4 

1 

44 
1 
2 
1 


1 
5 

2 
123 

163 

9 

34 

2 


10 

7 

9 

907 

24 

10 

3 

2 

1 

1 

1 
7 
1 
3 

1 

29 

2 

3 

13 

17 
1 
1 

15 
45 

3 
1 

84 
1 
15 

1 

65 
1 


Capital. 


AVBEAGE  NUMBER  OF 
HASDS   EMPLOYED. 


Males 

above  16 

years. 


$18, 000 
134,  300 
4,500 
131,  700 
290,  085 

5,500 

18,  350 

145,  620 

23,  000 
258,  700 

15,  000 
33,  700 
221,  202 
18,  960 
49,500 

30,  000 

91,  372 

77,  751 

1,400 

1, 190, 100 

1,600 
281,  000 

5,350 

500 

415,  400 

5,791,137 

15,  000 

767,  400 

43,  700 
225,  700 

3,375 

2,000 

55,  400 

15,  000 

7,500 

5,000 

4,  329,  713 

30,  000 

61,  000 

150 

32,  000 

13,  000 
50,  500 
1,150 
89,  750 

658,  973 
44,100 
175,  540 
253,  500 
6,000 

24,  600 
7,620 
8,950 

67,  200 
2, 122,  925 

39,  260 

13, 100 

9,200 

83,  000 

500 

6,000 
3,000 
8,100 
1,000 
12,  000 

1,200 

25,  940 
1,500 

170,  000 
39,  425 

25,  750 
20,  OOO 
12,  000 
38,  725 
344,  900 

570 

1,500 

107,710 

1,  000,  000 

130,  000 

12,  000 

185,  960 

100 

850 

89,000 


52 

180 

7 

222. 

1,180 

19 

48 
717 

23 
404 


258 
24 
39 


100 
463 


274 


13 

3 

293 

2,200 

16 

1,401 

210 
317 

7 
2 
41 
6 
5 


Females 

above 15 

years. 


25 


328 
99 
37 
51 
12 

18 
15 
28 
120 
3,922 

95 
104 
14 
28 
3 


I 

184 
76 


15 

146 

1 

"53' 


481 

"i 


530 


3 
3 
1 

207 
11 


2 
231 


Children 

and 
youths. 


102 
18 


20 
245 


26 
1  ;. 

1 

25 

3  I 

-15-1 


1 

121 

60 


16 


Total 

amount  paid 

in  wages 

during  the 

year. 


$48,  596 

66,  570 

2,620 

81,  661 

188,  072 

3,400 
9,458 

227,  395 
6,150 

128,  769 

1,000 

950 

147, 149 

7,249 

14,  460 


Value  of 
materials. 


$26,  210 
155,  235 

11,  000 
442, 190 

80,  420 

15,  550 
33,  700 

403,  815 
10,744 

243,  400 

1,810 
6,786 

272,716 
13,  485 

144,  000 


Value  of 
products. 


35,  233 

73,430 

1,300 

169,  789 

180 

63,  535 

5,100 

2,000 

46,  970 

409,  639 

5,300 

396,  997 

25,  700 
102,  564 

750 

900 

28,  825 

1,800 

8,200 

2,640 

665,  432 

30,  000 

20,  000 

250 

10,  000 

5,000 

22,  225 

1,100 

13,  893 

80,  251 
25,  400 

8,860 
10,  375 

1,350 

13,125 
5,345 

10,  400 
37,  420 

540,  231 

35,  299 
27,  250 

5,350 
16,  000 

1,000 

750 

1,200 

4,680 

120 

990 

200 
25,  491 

1,  160  I 
40,  000 

11,  025 

18,  712 

5,  000 

300 

34,  780 
23T,  918  ! 

900  ' 
1,000 
72, 183 

14,  219 
07,  909 

5,320 
7:.,  526 
320  '. 

"i3,'750' 


144,  246 

146,  021 

1,200 

640,  391 

1,400 

280,  740 

10,  600 

200 

424,  000 

10,  574,  211 

36,  000 
663, 167 

95,  700 
157,  770 

1,530 
8,500 

20,  700 

37,  500 

16,  900 

12,  000 
1,  496, 151 

180,  COO 

112,  080 

500 

19,  700 

8,000 

17,  655 
2,200 

173,  051 

706,  333 
22,486 
75,  553 

73,  672 
3,230 

40, 150 
7,600 

21,  850  j 
189,  960 

1,  983,  777 

40,  953 

13,  554 
7,900 

58,  000 
500 

3,000 
2,500 
9,345 
100 
11,300 

208 

39,  563 

2,000 

128,  014 

27,  975 

14,  200 

15,  000 
500 

66,  200 
211,  854 

1,100 
3,000 

171,  655 
39,  000 

249,  607 

2,800 

74,  578 
300 
640 

967,  900 


$107,  410 

284,  966 

18,  000 

644,560 

398,  789 

19,800 
57,  800 

850,444 
23,  050 

508,  400 

5,500 
10,  621 

684,  077 
35,  760 

244,  800 


) 


221,380 

279,  964 

5,200 

1,  040,  962 

6,000 

438,  030 

24,  600 

4,000 
624,  300 

12,  210,  272 
52,  000 

1,  361,  231 

145,  500 
401,  282 

5,400 

15,  000 
70, 100 
52,  000 
33,000 

16,  500 

2,  585,  999 
240,  000 
214, 160 

1,  500 

42,  650 

15,000 

49, 100 

4,800 

232,  989 

1,011,830 

78,  610 

114,895 

137,  807 

6,600 

50,  823 

22,  250 
50,  500 

284,  000. 

3,  434,  163 

110,  525 
56,  750 

23,  000 
108,  500' 

2,  000- 

4,700 
8,000 

20,  800 
700 

20,  500 

500 

92,843 

6,500 

261,000 

58,450 

01.600 

35,  000 

1,700 

141,650 

624,  975 

4,  lOU 

7,000 
;128.  778 
li;7,  078 
400,  635 

12,  000 

181,  024 

1,000 

1,300 

1,  054,  50O 

195 


186 
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Table  IV.-MANUFAOTtJEES  IK  EACH  STATE  AND  TEERITOET:  1880. 
B— VIKGINIA,  BY  SPECIFIED  INDUSTRIES — Continued.  , 


Mechanical  and  maDafactaring  industries. 


Soap  and  candlea 

Stetionery  goods 

Stenoils  and  brands 

Stone-  and  eartlien-waro 

Tinware,  copperware,  and  sheet-iron  ware  {see  also  Coppersmithing) . 

Tohacco,  chewing,  smoking,  and  snnflE"  (see  also  Tobacco,  cigars  and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snufl). 

Tobacco  stemming 

Trunks  and  valises 

Type  founding 

Umbrellas  and  canes 

Upholstering  (see  also  Furniture) 

Upholstering  materials , 

"Washing-machines  and  clothes-wringers 

"Watch  and  clock  repairing 

"Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and  wagons) 

"Windmills 

"Wirework 

"Wooden  ware 

"Woolen  goods  (see  also  Gloves  and  mittens ;  Mixed  textiles) 


No.  of 
estab- 
lish- 
ments. 


4 
2 
2 
15 
104 

143 

5« 

27 
2 
1 

1 
4 
1 
1 

24 

328 

1 

2 

1 

48 


Capital. 


$28,  000 

8,500 

800 

16,850 

223,215 

3,  551, 100 

182,  080 

435, 184 
9,000 
5,000 

200 

2,800 

2,000 

2,500 

41,200 

207,722 

7,000 

1,500 

50,  000 

456,  750 


AVERAGE  NUMBEB  OF 
HAKDS  EMPLOJTED. 


Males 
above  16 

years. 


21 
9 
3 

29 
370 

6,729 


369 

24 


Females 
above 15 

years. 


1 

3,671 

21 

470 

i 


6 

13 

5 

39 

506 

15 

3 

60 

251 


95 


Children 
and 

youths. 


202 

'"s 


Total 

amount  paid 

in  wages 

daring  the 

year. 


$8, 300 

2,700 

980 

,6, 155 

134,  078 

1,  859,  447 

115,  230 

81,  215 
8,400 
3,000 


Talae  of 
materials. 


$25,400 
6,000 
1,300 
6,515 

315,  598 

7,  70S,  717 


1 
15 
19 


2.750 

1,200 

600 

21,  987 

90,963 

5,000 

630 

23,  000 

71,  720 


A— WASHINGTON  TEEEITOEY,  by  totals  of  counties. 


The  Territory 


Chelialis  . . 
Clallam . . . 

Clarke 

Columbia  - 
Cowlitz ... 


Island  — 
Jefl'orson . 

King , 

Kitsap  — 
Klikitat.  - 


Lewis 

Mason  (a) . 

Pacific 

Pierce  

San  Juan  . 


261 


$3,  202,  497 


15,  200 
500 
15,  000 
60,100 
18,  800 

112,800 

223,967 

402,  970 

1,  482,  900 

49,  325 

37,500 


1,110 


60 

57 

174 

276 

29 

22 


25 


$532,  226 


2,424 
1,580 
6,195 
12,  625 
1,200 

17,  950 

32,  956 

102,  891 

119,  275 

12,  360 

5,980 


$1,  967, 469 


12,  250 

1,800 

12,  988 

69,  326 

9,700 

176,  300 
169,  957 
252,  636 
554,  400 
41, 175 

46,578 


"Value  of 
products. 


$48,000 

12,000 

3,160 

26,597 

608, 150 

13,  231,  038 


210,  468 

483,  953 

767,  973 
18,000 
2,000 

1,074,005 
41,000 
10,000 

600 

2,330 

5,100 

1,000 

14,  330 

900 
7,450 
7,300 
2,000 
58,525 

146,  432 

20,000 

2,775 

38,  000 

383,  080 

407,768 
30,  000 
5,200 
71,000 

577,  968 

1,250,134  , 


18, 89S 
3,500 
29, 006 
108, 650 
16, 100 

273,430 
22.S,  984 
469, 235 
814, 600 
77, 050 

67,247 


60,300 
243,  300 
25,000 


21 
126 
22 


8,330 
53,  411 
10,000 


34,  400 

192,051 

8,350 


Skamania  (a) 
Snohomish  -  - . 

Spokane  

Stevens 

Thurston 


1,800 

9,225 

6,300 

140, 150 


2,300 

1,014 

34,  890" 


Wahkiakum  (a) 
"Walla  "Walla. .  - . 

"Whatcom 

"Whitman 

7akima 


249,  400 
4,000 
30,  000 
13,960 


145 
4 
18 
12 


88,607 
1,650 
8,943 
7,625 


250 

7,250 

3,113 

66,085 


251,  058 
11,  000 
34,825 
11,  977 


a  Returned  aa  having  no  manufactures. 
B-WASHINGTON  TEEEITOEY,  by  specified  industries. 


MECHANICAL  AND  MAKUFACTUKDIG  LNDUSTEIEB. 

All  industries 

Bagging,  flax,  hemp,  and  jute 

Blacksmithing  (see  also  "Wheelwrighting)  

Bookbinding  and  blank -book  making 

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  wooden,  packing 

Bread  and  other  bakery  products 

Brick  and  tile 

Carpentering 

Carpets,  rag  

Carriages  and  wagons  (see  also  "Wheel^Tighting) 

Cheese  and  butter  (factory) 

Clothing,  men's 

Cofi'ee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods 

Cooperage  

Confectionary 

Drugs  and  chemicals 

Flouring-  and  grist-mill  products 

Foundeiy  and  machine-sbop  products 

Ff uits  and  vegetables,  canned  and  preserved 

196 


$3,  202,  497 


5,000 

55,225 

1,600 

15,  810 
10,000 

10,350 
3,000 

16,095 

100 

7,700 

16,  467 
500 

1,500 
4,000 
11,  500 

1,750 

800 

42,  300 

31,  800 

700 


1,110 


77 


25 


12 


$532,  220 


450 
37,029 

360 

19,  342 

3,500 

4,000 
2,480 
9,500 


6,820 
1,600 


500 
32,385 


600 


7,125 

21,  600 

300 


$1,  967, 469 


1,200 

63,220 

600 

28,600 

3,000 

5,450 

1,150 

53,550 

175 

7,500 

11,794 

500 

3,200 

1,800 

13,450 

8,700 

600 

87,810 

24,  500 

100 


64, 000 
288, 720 
28,000 


1,700 

19, 100 

6,006 

144,460 


496,760 
16,000 
63,000 
31, 696 


1, 250, 134 


2,000 
160, 175 

1,500 
67, 210 
10,000 

12,900 
6,000 
78,980 
500 
20,500 

18,820 

700 

5,000 

4,000 

56,  OOO 

13, 800 

1,500 

114,  086 

54,775 

500 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TERKITOEY :  1880. 
B~WASHINGTON  TERRITORY,  by  specified  industries— Continued. 


Mechanical  and  mannfactDrlDg  induetriee. 


No.  of 

estab- 

lish- 

raents. 


Furmture 

Furniture,  chairs 

Gloves  and  mittens  {see  also  Woolen  goods) 

Leatfeer,  curried 

Leather,  tanned ^ 

Lime 

Liquors,  malt ^  -  - 

Lock-  and  gun-smithing 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed 

Marble  and  stone  work 

Mineral  and  soda  waters 

Printing  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (aee  also  Lumber,  planed) 

Shipbuilding 4 ■ 

Soap  and  candles 

Stone-  and  earthen-wai-e 

Tinware,  copperware,  and  sheet- iron  ware 

Tobacco,  cigars  and  cigarettes 

Wheel wrigh ting  (see  also  Blacksmithing ;  Carriages  and  wagons) 
Woolen  goods  (see  also  Gloves  and  mittens) 


1  ' 

3  I 

V 

11 
1 
1 

9 


Capital. 


$51,600 

1,000 

1,650 

5,750 

14,  250 

25,  000 

101,  600 

600 

24,000 

2,  456,  450 

1,600 

3,000 

9,500 

72,  600 

58,600 

33,000 
1,200 
1,000 

66,  600 
2,200 

5,600 
40,  000 


ATEEAGF,  NUMBEE  OF 
HANDS  EMPLOYED. 


Males 

above 10 

years. 


18 
495 

1 
2 
10 
34 
25 

02 
2 
2 

24 
5 

3 

18 


Females 

above  15 

years. 


Total 
amonnt  paid 
j     in  wages 
Children'    dming  the 

and  year, 

yonths. 


$19,  065 
1,000 
3, 150 
1,225 
3,075 

10,  000 
12,  247 


6,609 
260,  639 

600 

650 

6,000 

23,960 

16,700 

61,  298 
500 
500 

19,  677 
2,750 

1,310 

4,  000 


Yalne  of 

Value  of 

materials. 

products. 

$27,625 

$88,  780 

410 

2,200 

3,400. 

9,800 

24,600 

29,500 

19,  260 

27,000 

8,350 

28,  000 

46,  430 

83,  611 

160 

],  175 

7,600 

29,  000 

1,  188,  075 

1,  734,  742 

2,100 

4,500 

4,000 

7,000 

2,700 

13,  500 

83,  600 

1.50,  880 

16,  730 

61,500 

121,  300 

184,  600 

4,000 

5,000 

500 

1,500 

29,  900 

65,100 

4,200 

8,400 

,760 
,000 


9,600 
70,000 


A — WEST  VIRGINIA,  by  totals  op  couNTiBe. 


The  State 

2,375 

$13,  883,  390 

12,  900 

346 

1,065 

$4,  313,  965 

$14,  027,  388 

.$22,  867, 120 

COUNTIES. 

53 

104 

4 

22 

47 

58 
3 

67,  405 

630,  945 

5,400 

84,240 
206,  775 

163,  276 
8,500 

72 

227 

6 

75 
221 

214 
6 

3 

1 

3 
3 

10,  037 

64,  939 

875 

8,214 

49,168 

60,242 
1,550 

90,  893 
436,  500 
14,200 
31,180 
184,  479 

225, 140 
4,606 

128,  763 

630, 112 

17,062 

10 
31 

11 

1 

51,074 

18 
9 

312,  073 

Cabell        - 

360,  937 

8,094 

Doddridge                                                                            

51 
39 

17 
25 
51 
54 
54 

41 
86 
69 
1)3 
73 

68 

66,786 
554,  300 

28,  010 
39,  625 
186,  385 
160,  957 
256,  475 

114,  612 
221,  626 
101,  780 
449,  336 
327,  480 

111,  430 

142 

248 

23 
38 
89 
84 
236 

86 
202 
136 
348 
436 

160 

32,706 
91,  130 

3,878 

4,784 

16,  766 

13, 133 

87,  794 

8,513 

46,  337 

35,  485 

83,  646 

102,  871 

35,342 

167,  729 
308,  861 

42,  005 

50,  365 

100,  678 

149,  658 

106,  725 

45,  760 
293,  949 
238,  349 
490,  614 
312,  030 

160,  580 

256,  792 

Fayette                                                      

1 

513,  764 

fiilmer                                                      <                                        

53,  617 

Grant                                                           .             

1 
3 
4 

65,  482 

7 
5 
8 

1 

3 

6 

24 

3 

147,  331 

195,  777 

276,  018 

69,572 

6 

9 

1 

15 

418,598 

3«5,  332 

704,615 

488,  882 

247, 180 

■    2 

7,000 

3 

578 

10,680 

12,963 

93 

87 
67 
1 
36 
73 

32 
16 
24 
250 
26 

39 

24 

108 

8 

7 

20 
48 
23 
21 
75 

5 
47 
38 

22 

1 

52 
17 
81 

330, 176 

1,  085,  526 

1,  081,  575 

300 

98,668 

167,  850 

103,  400 
118,  320 

26,  660 
4,  897,  483 

45,  050 

64,775 
24,875 
409,  555 
20,500 
15,300 

27,  650  » 
146,  647 

28,  415 
64,320 

496, 150 

7,000 

136,  410 

75,  225 

32,  000 

1,500 

198,  575 

58,600 

610,  656 



313 

1,105 
890 

6 

11 

106 

67 

79,  3i4 

372,  938 

207,  812 



432,  906 

1, 146,  821 

478,  862 

2,  000 

107,  045 

198, 134 

129,  933 
461,  098 

18, 112 
5,  254,  675 

69,  860 

121,391 
34,  240 

336,  341 
31,  345 
24,  695 

36,  395 

150,  762 

56,  460 

55,248 

256,  716 

3,660 

172,  301 

42,  391 

96, 112 

1,026 

275,  508 
112,  647 
466,  739 

616,  396 

1,  871,  656 

1 

843,  936 

2,500 

92 
161 

77 

122 

37 

4,697 

33 

72 
19 
697 
39 
17 

22 

3 

2 

6 

6 
3 

31,  461 
30,877 

18,  697 
46,  600 

2,484 
2,  202,  550 

5,406 

17,  504 

3,336 

150,  657 

9,050 

3,350 

2,860 
33, 118 

7,249 
13,  029 
60,  093 

860 
23,  345 
10,  309 
13,  774 

400 

63,  092 
17,999 
146,  927 

173,  633 

281,  073 

185,  578 

i 

2 
667 

648,  407 

9 
196 

s" 

26,  236 

Ohio 

9,  335,  780 

87,  892 

Pleasants                                                                   

2 

3 

13 

2 

174,142 

45,544 

508,  397 

52.  433 

35,1)66 
49,487 

1 

129 
47 
76 

193 

10 

174 

63 

73 

3 

224 
79 
395 

230,  255 

78, 179 

Q       " 

2 
15 

85.661 

Taylor                                                                         

15 

367,  314 

5,608 

Tyi«5 

13 

1 

14 

238,  942 
71,322 

Upslrnr 

Wayne .                                                     

12 

129,  812 

"Webster 

15 
5 
12 

429,  903 

Wirt                                                                        

2 
10 

159,  773 

778,  074 

1' 

a  Ketumed  as  having  no  mannfactures. 
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Table  IY.— MANUPAGTUEES  Ilf  EACH  STATE  AND  TEEEITORY:  1880. 
B— WEST  VIRGINIA,  by  specified  industries. 


Mechanical  and  mannfacturing  industries. 


All  industries - 


Agricultural  implements  

Bagging,  flax,  hemp,  andjuto '. 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) . 

Baskets,  rattan  and  willow  ware . 

Blacksmithing 


No.  of 
estab- 
lish- 
ments. 


2,375 


;  (see  also  "Wheelwrighting) 


Bone-,  ivory-,  and  lamp-black 

Bookbinding  and  blank-book  making 

Boots  and  shoes,  including  custom  work  and  repairing  . 

Boxes,  fancy  and  paper 

Brass  castings 


Bread  and  other  bakery  products  . 

Brooms  and  bmshes 

Brick  and  tile 

Carpentering 

Carriage  and  wagon  materials 


Carriages  and  wagons  (see  also  "Wheelwrighting) . 

Clothing,  men's 

Cheese  and  butter  (factory) 

Coffee  and  spices,  roastedand  ground 

Coffins,  burial  cases,  and  undertakers'  goods 

Coke 

Confectionery 

Cooperage  

Cordage  and  twine 

Dentist's  materials 


Drugs  and  chemicals  (see  also  Baking  and  yeaat  powders;  Patent 
medicines  and  compounds). 

Dyeing  and  finishing  textUes 

Fertilizers 

Files 


Flouring-  and  grist-mill  products 

Food  preparations  (see  page  39) 

Foundery  and  machine-shop  products 

Fruits  .and  vegetables,  canned  and  preserved 

Furniture  (see  also  Mattresses  and  spring  beds)  . 
Glass 


Gloves  and  mittens  (see  also  Hosiery  and  knit  goods ;  'Woolen  goods) . 

Glue 

Hardware 

Handles,  wooden 

Hosiery  and  knit  goods  (see  also  Gloves  and  mittens;  Woolen  goods) . 


Iron  and  steel 

Iron  nails  and  spikes,  cut  and  wrought . 

Lamps  and  reflectors 

Leather,  curried  , 

Leather,  tanned 


Lime 

Liquors,  distilled 

Liquors,  malt " 

Lock-  and  ^un-smithing 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds ;  Wood,  turned  and 
carved). 

Lumber,  sawed 

Marble  and  stone  work 

Masonry,  brick  and  stone 

Mattresses  and  spring  beds  (see  also  Fui-niture) 

Painting  and  paperhanging 


Paper 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals)  - 

Plumbing  and  gasfitting 

Printing  and  publishing 

Pomps,  not  including  steam  pumps 

Hoofing  and  roofing  materials 

Saddlery  and  harness 

Salt. 


Sash,  doors,  and  blinds  (see  also  Lumber,  planed ;  Wood,  turned  and 

carved). 
Shipbuilding ■ 


Shirts 

Soap  and  candles 

Slaughtering  and  meat-packing,  not  including  retail  bntchering  estab- 
lishments. 

Stencils  and  brands 

Stone-  and  earthen-ware 


Tinware,  copperware,  and  sheet- iron  ware. 

Tobacco,  cigars  and  cigarettes 

Vinegar . 


*  "Watch  and  clock  repairing 

"Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and  wagons) 

"Whips 

"Wirework 

"Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors,  and 

blinds). 
"Woolen  goods  (see  also  Gloves  and  mittens) 


1 
1 
3 

278 

1 
1 
146 
1 
1 

5 
3 

47 

40 

4 


1 

2 
1 

472 

1 
35 

1 
37 


2 
1 
1 
1 
1 

20 

1 

1 

80 
93 

2 
2 
9 
2 
15 

472 

13  ' 

4 

I 

4 


4 

2 
6 

1 

6  I 

51 

67  I 
1 

64  ' 

1 
1 
1 


Capital. 


$13, 883,  390 


73,  050 
7,000 
3,000 
2,200 

99,  475 

5,000 

300 

94,  345 

6,000 

1,500 

15,  800 

9,100 

242,  050 

62,  525 

25,  OOO 

261,  000 

119, 150 

7,  550 

5,000 

9,  800  ] 

330,000  i 

12,  050  ' 
66,876 

609 
3,000 

87, 100  I 

30,  000 

13,000 

350 

1,777,297 

4,000 
388,  300 

1,000 

82,300 

550,522 

4,000 
2,000 
110,000 
1,500 
5,000 

3,  913,  616 

60,  000 

20,  000 

229,  535 

515,  855 

6,800 
201,  000 
221,  017 

1,000 
284, 100 

1,  668,  920 

20,450 

2,076 

200 

2,200 

160,  000 
8,500 

54,  015 
137,  000 

13,  000 

1,200 

73,870 

910,  500 

43,  750 

55,  000 

1,200 

5,000 

100,161 

2,000 
25, 100 

100, 185 

167,815 

500 

2,200 

41,  915 

30,  000 

900 

1,000 

293, 170 


A"VEEAr.E  NUMBER  OF 
HAKDS  EMPLOYED. 


Males   I  Females , Children 
above  16  i  above  151      and 
years.    |   years,    j  youths. 


12,900 


63 


3  i 
10  ; 

159  I 

19 
278 


23 
1 

742 


405 

6 

166 

615 


3,780 

15 

16 

112 

296 


99 


7 
30 

1 
56 

122 

300 

1 

1 

87 

90 


3 
220 


198 


346         1,065 


Total 

amount  paid 

in  wages 

during  the 

year. 


I     I 

■^ 

1 

5 

•> 

1=>9 

3 
10 

1 
•> 

q 

?fi 

1 

384 
140 

1 

61 

38 

"17 

1 

218 
8 

33 
3 

15 

4 


2 

1 

1 

1 

2 

ioo 

231 

7 

O 

40 

2 

o 

341 

io 

18 

8 

6 

' 

^ 

45 

152 

14 

6 
95 

702 

1   ; 

> 

1 

35 

1 

1 

1 

34 


40 


$4,  313,  965 


18, 105 

1,000 

500 

1,580 

47,  455 

2,400 

550 

41,  508 

2,000 

1,400 

3,825 

4,640 

111,  381 

48, 193 

13,  350 

69,  160 

71,  790 

1,104 

1,  456 

2,175 

48,  942 
6,202 

100,  767 
250 
60O 

21,  745 

6,500 

3,760 

200 

140,  508 

1,560 

158,  474 

500 

55,  486 

311,  650 

950 

1,085 

27,  500 

2,375 

700 

1,  541,  816 
1.5,  000 
13,  000 
45,  810 
99,  338 


Value  of 
materials. 


4 
26 
«5 

450 

8.808 
35  43^ 

149 

2                58, 566 
126              459, 945 

2,057 

50 

38 

1 

11 

25,  200 

502 

23,  288 

74,432 

6,300 

1,400 

28, 494 

160,  227 

11,  556 

51,  510 

9,200 
3,460 
13,  050 

600 
16,  111 

46,  423 

111,  739 

150 

225 

20,383 

16,  000 


200 
44, 161 


$14,  027,  388 


17,  535 
1,000 

15,  000 
1,100 

83,  806 

5,000 

350 

89,  540 

3,950 

3,300 

19, 100 

•22,  740 

39,  901 

113,188 

10,  610 

166,  486 

153,  950 

6,378 

7,835 

3,650 

138,  964 

53,  500 

152,  806 

400 

1,200 

66,  210 

42,  800 

11,  800 

90 
3,  384,  797 

7,088 
168,  921 

1,200 

50,  957 

208,  064 

3,  250  I 

800 

63,000 

2,  000 

1,  700  : 

3,  484,  625  ' 

30,  000 

36,  000 

586,  755 

1,  089,  620 

6,060 

113,  420 

168,  741 

175 

237,  800 


1,  375,  372 

20,  500 

6,  ai9 

200 

8r567 

145,  900 
10,  600 
.18,113 
46,764 
9,700 

6,000 

88,210 

192, 113 

23,  600 

162,  300 

20,  240 

2,626 

273,840 

1, 125 
9,  208  I 

118,  086 

258,  830 

300 

800 

27,  210 

40,000 

1,000 

100 

245,  843 


Value  of 
products. 


22,  867, 126 


60,340 
3,500 

20,000 

4,700 

257,095 

15,000 
],IO0 
203, 488 
8,00(1 
5,200 

28,  900 
30,750 
218,710 
310,  450 
SO,  701 

341,025 
312,  784 
10,238 
11,523 
8,700 

216, 588 
08, 464 

306, 147 
1,000 
3,500 

180, 190 

54, 000 

17, 800 

700 

3, 943, 818 

10, 000 
406, 862 
3,200 
154, 068 
748, 500 

7,500 
3,000 
190, 000 
7,250 
3,600 

6,  054, 032 
110,000 
75, 000 
725, 010 

1, 451,  528 

0,500 
169, 230 
230,  966 

1,760 
353, 550 

2,  431, 857 

00,  334 

23,400 

000 

14, 060 

211, 000 
16. 200 
99,453 

185, 750 
20, 000 

11,100 
170, 835 
360, 369 

54,500 

231, 130 

33, 890 

8,124 

307,  500 

3,  .^50 
22,  700 

319, 136 

452,993 

500 

1,500 

78, 400 

00, 000 
1,500 


350,986 
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Table  IV.-MANUFACTUEES  m  EACH  STATE  AXD  TEEEITOEY:  1880. 
A— WISCONSIN,  BY  TOTALS  or  counties. 


Countiea. 


The  state . 


Adams... 
Ashland  . 
Barron.. - 
Bayfield  . 
Brown  .. 


Buffalo  .... 
Bnrnett  ... 
Calumet  ... 
Chippewa., 
Clark , 


Columbia  . 
Crawford . 

Bane 

Dodge 

Door 


Douglas 

Dunn 

Eau  Claire 

Fond  du  Lao. 
Grant 


Green 

Green  Lake. 

Iowa , 

Jackson  

Jefferson 


Juneau 

Kenosha 

Kewaunee  . . 
La  Crosse... 
La  Fayette  . 

Langlade  ... 

Lincoln 

Manitowoc  . 
Marathon... 
Marinette . . 

Marquette . . 
Milwaukee . 

Monroe 

Oconto 

Outagamie., 


Ozaukee . 

Pepin 

Pierce  ... 

Polk 

Portage.. 


Price 

Eacine 

jRichlaud  ... 

Eook 

Saint  Croix. 


Sauk 

Shawano 

Sheboygan  ... 

Taylor 

Trempealeau  , 

"Vernon 

Walworth 

■Washington  .. 
Waukesha  ... 
Waupaca 


Waushara  .. 
Winnebago . 
Wood 


No.  of 
estab- 
lish- 
ments. 


7,674 


21 
5 

28 

4 

IDO 


137 
28 
62 

143 

71 
200 
285 

21 

3 
79 

50 
297 
158 

191 

85 
117 

78 
233 

72 
91 
79 
133 
85 


6 

268 

127 

23 


76 

62 

157 

137 
25 
95 
26 
92 

4 
224 
111 
255 
112 

157 
40 

354 
10 
65 

61 
155 
235 
181 
147 

54 

321 

60 


Capital. 


$73,  821,  802 


39,  230 

95,  000 
103,810  I 

32,  500  I 
1,  342,  005  ' 
I 
171,  473 

22,200 
349,506 
765,  775  I 
333,  420  , 

460,  890 
312,  900 

1,  015,  775 

2,  374,  532 
258,  500 

54,  000 

602,  775 

2,  770,  500 

2,  330,  048 
419,  710 

484,  925 
347,  250 
280,  920 
570,  300 
1,  290,  955 

1, 157,  264 

1,  034,  542 

246,  470 

3,  148,  860 
173,  326 

5,000 

89,  700 

1, 138,  565 

1,  404,  865 

4,  576,  750 

249,  550 
19,  847,  664 

385,  750 
1,  560,  850 
1,  644,  428 

555,  875 
01,  375 
522,  850 
ISO,  750 
815,740 

33, 100 
4,  728,  608 

237,  975 
2, 129,  831 

740, 197 

540,  164 
125,  200 
1,460,757 
152,  850 
211,  525 

149,  736 
954,  519 
618, 130 
618,  150 
505, 191 

124,  600 

3,  963,  441 

892,  073 


ATEUAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above 16 

years. 


48,  255 


Females  Children 
above  15       and 
years,     youths. 


1,183 
861 


105 
16,  416 
244 
502 
934 

306 
30 
230 
130 
533 

21 
3,157 

182 
1,698 

293 

375 

107 

1,467 

95 

108 

103 
612 
377 
369 
356 

74 

2,652 

438 


,613 


29 

1 

75 

s 

79 

7 

4 

30 

1,543 

7 

49 

88 

g 

14 

258 

6 

o 

367 

2 

12 

226 

1 

7 

278 

41 

o 

130 

1 

8 

1,043 

57 

23 

1,041 

69 

23 

155 

20 

31 

595 

io 

43 

1,106 

16 

46 

1,527 

90 

82 

276 

8 

5 

382 

44 

5 

300 

47 

5 

198 

2 

7 

286 

988 

64 

90 

425 

18 

15 

605 

4 

61 

220 

3 

13 

1,204 

61 

72 

140 

1 

1 

fi 

Total 

amount  paid 

in  wages 

during  tlie 

vear. 


7 
59 
32 

1 

19 

,936 

15 


100 
2 


195 

8 
388 


145 
6 

2 


15 

624 

1 


69 

36 
21 

5 
956 
10 

7 
103 

15 


209 
3 

121 
9 


166 
31 


4,717 

15,  960 

16,  773 
11,  596 

535, 167 

23,  763 

E6,'i;.^7 
1 03,  ■J"-, 
38,  634 

100,216 

41. 175 

440,  773 

306,  007 

43,  212 

11,  550 
193,  764 
344,  821 
580,032  I 

90,861 

129,  303 

107,  308 

56,  503 

74,  593 

355,  667 

132,  932 
340,  640 

53, 167 
493,  392 

34,  718 

M 
700  I'' 

28,4.36  t 
333,574  I 
283,081 
209,612 

31,  657  I 
7,08.3,320  !| 

73,  395 
142,  801 
424,  147 

103,  719 
8,  306 
63,  835 
36,  600 

163,  221 

8,406 

1,  438,  836 

43,  830 

793,715 

107,  469 

110,  232 

22,  636 
508,  907 

31,  450 
29,  478 

23,  370 
237,  945 

97,  609 

13.3,  7.53 

94,  385 

13,  534 

1,  000,  121 

120,  733 


Value  of 
materials. 


"Value  of 
products. 


$83,  790, 178 

$128,  235,  480 

57,  238 

73,  570 

6.5,  990 

101,725 

114,  142 

172,  117 

32,  984 

59,  400 

1,  986,  493 

3,413,227 

153,  643 

226,  230 

14,  920 

22,  376 

418,916 

607,  086 

658,  7G8 

901,  581 

337,  151 

501,  .591 

523,  887 

,345,952 

324,  799 

467.  .50:; 

1,  373,  7,34 

1,  834,  318 
276,  452 

53,  700 
741,026 

2,  191,  479 
2,524.110 

488,  531 

584,  421 
499,  527 
424, 141 
556,  014 
1,  741,  003 

978,  991 

1,  23.3,  583 
321,283 

2,  203,  816 
233,  4.52  i 


I 


5,  .300 

190,  000 

1,  664,  237 

1,  260,  926 

1,  431,  750 

206,  235 

29,  543,  456 

488,  223 

896,  813 

1,  851,  355 

866,  803 

89,  633 

705,  576 

206,  225 

1,  014,  351 

54,325 

3,  901,  619 

348,  844 

2,  690,  761 

1,  105,  203 

809,  330 
147,  432 

2,  749,  605 

207,  015 
369,  723 

223,  656 
829,  872 
669,  470 
760,  803 
693,  449 

220,  313 

5,  735,  595 

797,  456 


2,  23 »,  841 

2,  636,  731 
3:12, 187 

79,  000 
1, 164,  713 

3,  079,  705 
8,  704,  325 

740,  945 


714,194 
61.5,  114 

774,  833 
2,  548,  068 

1,  339,  341 

1,  874, 116 
467,  088 

3, 184,  447 
330,  132 

8,  550 
262,470 

2,  444,  883 

1,  856,  934 

2,  094,  514 

290,  951 

44,  494,  549 

687,  687 

1,  247,  563 

2,  869,  832 

1,  219,  005 
122,  185 
924,  426 
293,  242 

1,  447,  867 

75,  200 

7, 138,  447 

509,  533 

4,  347,  333 

1,  488, 192 

1,158,887 
212,  882 

3,  987,  502 
290,  500 
462,  415 

311,614 
1,  406,  389 
1,030,868 
1,  100,111 

972,  954 

289,  353 
7,  923,  002 
1,  119,  662 


B— WISCONSIN,  BY   SPECIFIED   IXDTJSTRIES. 


MECHANICAL  AND  MANUFACTUKIXO  INDUSTRIES, 

All  industries 

Agricultural  implements 

Artificial  feathers  and  flowers 

Artificial  limbs 

Bags,  paper 

Bating  and  yeast  powders  (see  also  Drugs  and  chemicals) . 

Baskets,  rattan  and -willow  ware 

Blacksmithing  (see  also  "WTieelwrighting) 

Bookbinding  and  blank.book  making 

Boot  and  shoe  uppers 

Boots  and  shoes,  including  custom  work  and  repairing 


7,674 


108 
1 
1 
1 

2 


1,007 
15 


73,  821,  802 


3,  747,  095 
6,000 
3,000 
6,000 
1,800 

117,700 

928,  021 

34,  000 

5,000 

1,191,464 


161 

1,145 

79 

4 

1,923 


15 
1 

58 

6 

144 


2,613 


181 

17 

21 

1 


$18,  814,  917 


874,  667 
4,  320 
1,800 
2,  600 
2,  355 

65,960 
366,663 

44,432  ■ 

3,021  h 

674,738    : 


796,  178       $128,  235,  48C 


,373 

.547 

5 

(100 

2 

.500 

40 

000 

6 

OM 

594,  742 

40,  731 

10, 100 

,  704,  728 


3,  742,  069 

12,  500 

7,000 

50,  000 

11,  720 

158,800 
1,581,417 

115,336 

18,115 

3,  025,  062 
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Table  IV.— MANUFACTUEES  IN  EACH  STATE  AND  TEEEITOEY:  1880. 
B — AVISCONSIN,  BY  SPECIFIED  INDUSTRIES — Continued. 


Mechanical  and  manufacturing  indastriee. 


Boxes,  cigar 

Boxes,  fancy  and  paper 

Boxes,  Tvooden,  packing 

Brass  castings .•. . 

Bread  and  othei'  bakery  products 


Brick  and  tile  (see  also  Drain  and  se'wer  pipe). 

Bridges 

Brooms  and  brushes 

Carpentering 

Carpets,  rag 


Carriage  and  "wagon  materials 

Carriages  and  sleds,  children's 

Carriages  and  wagons  (see  also  "Wheelwrighting) , 

Cement 

Charcoal 


Cheese  and  butter  (factory) , 

Clothing,  men's 

Clothing,  "women's 

Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods 

Confectionery 

Cooperage 

Coppersniithing  (see  also  Tin-ware,  copper"ware,  and  sheet-iron  "ware) . 

Cordage  and  t"wine 

Corsets 


No.  of 
estab- 
Lsh- 
ments. 


Cotton  goods  (see  also  Hosiery  and  knit  goods ;  Mixed  textiles) 

Cutlery  and  edge  tools  (see  also  Hard"ware ;  Tools) 

Dentistry,  mechanical 

Brain  and  6e"wer  pipe  (see  also  Brick  and  tile) 

Drugs  and  chemicals  (see  also  Baking  and  yeast  po"wders;   Patent 
medicines  and  compounds). 

Dyeing  and  cleaning 

Electroplating 

Engraving  and  die-sinking 

Engraving,  "wood 

Fertilizers 


Files 

Flavoring  extracts 

Flax,  dressed 

Flouring-  and  grisi>mill  products 

Food  preparations  (see  page  39) 

Foundery  and  machine-shop  products  (see  also  Steam-fittings  and  heat- 
ing apparatus). 

Furnishing  goods,  men's 

Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering) 

Furniture,  chairs 

Furs,  dressed 


Galvanizing 

Gloves  and  mittens  (see  also  Hosiery  and  knit  goods;  SVoolen  goods) . 

Glue - 

Grease  and  tallo"W 

Gunpowder 


Hairwork 

Hand-knit  goods 

Handles,  "wooden 

Hardware  (see  also  Cutlery  and  edge  tools;  Toole)  . 
Hardware,  saddlery 


Hats  and  caps,  not  including  wool  hats 

Hosiery  and  knit  goods  (se«  also  Cotton  goods ;  Gloves  and  mittens ; 
Woolen  goods). 

Ink   

Iron  and  et^el 

Iron  doors  and  shutters 


Iron  nails  and  spikes,  cut  and  wrought. 

Jewelry 

Lamps  and  reiiectors 

Lead,  bar,  pipe,  sheets  and  shot 

Leather,  curried 


Leather,  dressed  skins. 

Leather,  tanned 

Lightning  rods 

'  Lime 

Liquors,  distilled 


Liquors,  malt 

Lithographing  (see  also  Printing  and  publishing) 

Lock-  and  gun-smithing | 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  Wood,  turned  and 
■  cai-ved). 

Lumber,  sawed 

Malt 

Marble  and  stone  work 

Masonry,  brick  and  st<tne 

Matches 


16 
186 

7 

13 

1 

166 

1 

11 

414 

212 

4 

10 


198 
6 
6 
I 

1 
4 

14 
1 

14 


1 
1 
2 
2 

3 
1 
4 

.  705 


3 

177 
10 
4 

1 
6 
3 
1 
1 


5 

2 

10 

1 

4 
4 

1 
9 
1 

1 
5 
1 
I 
61 

10 
73 

2 
2S 

6 

203 
4 
9 
5 

27 


704 

3 

72 

22 

1 


Capital. 


200 


$11,  000 
6,000 
'  46,  265 
110,800 
223,  401 

560,  872 
21,  700 

23,  760 
322,  437 

5,400 

285,  COO 

2,000 

2,  771,  212 

350,  000 

51,900 

613,  643 
2,  380,  403 

64,000 
258,  621 

59,  300 

149,  254 
429, 160 
42,850 

24,  800 
5,000 

200,  000 
14,  700 
12,  225 
10,  000 
62,  972 


9,800 

600 

1,500 

1,500 

40,  ooe 

6,800 

100 

15,800 

9,  199,  736 

40,  000 

2,  502,  252 

7,000 

815,  424 

596,  080 

65,500 

20,000 
24,  850 
30,  000 
400 
35,000 

11,800 

26,  000 

6,000 

128, 150 

10,  000 

36,000 
10,  010 

3,500 

2,843,218 

1,876 

50,000 
16, 100 
4,000 
4,000 
1,  299,  425 
> 

78,  700 

1,  697,  826 

5,  000 

123,  960 

394,000 

7,  263,  205 

69, 126 

19,  400 

18,675 

256,  360 


19,  824,  060 

140,  000 

297,  710 

40,  300 

325,000 


AVERAGE   NUMDEB  OF 
HANDS   EMPLOYED. 


Males 

above  16 

years. 


26 
14 

85 
142 
219 

1,205 
41 
78 

1,278 
19 

366 
3 

2,481 
70 
95 

497 
2,475 

34 
127 

49 

117 

1,292 

24 


18 
2 

12 
6 

35 

16 

2 

41 

2,418 

6 

2,542 

7 

1,065 

933 

16 

12 
13 
■36 
1 
14 

1 

2 

10 

199 

5 

10 
6 


14 

19 
6 
6 

667 

61 

816 

5 

166 

44 


Females 

above  15 

years. 


116 
12 
12 

258 


7,748 

31 

366 

182 

60 


Children 

and 
youths. 


62 

2,637 

163 

19 

1 

32 


149 
1 
1 


16 
187 


2 
9 
7 
2 
36 

182 


Total 

amount  paid 

in  wages 

during  the 

year. 


5 

61 

1 
44 

136 


68 
8 

21 
638 

52 

1 

1 

22 
20 

37 

2 
2 

65 

12 

6 

1 
1 

1 

1 

2 

2 

13 

4 

250 

14 

467 

4 
2 

320 

$11,  000 

3,000 

32,  341 

61,692 

87,  040 

231,  351 
17,  412 
23,316 

498, 148 
4,950 

132,  260 

2,000 

1, 13.5,  443 

16,  000 

31, 165 

98,  920 
1,  208,  752 
29,900 
90,  550 
15,  491 

45,  798 
518,  008 
12,  792 
9,700 
26,  000 

67,  209 
6, 150 
9,900 
5,776 

14,  361 


6,785 

700 

3,000 

2,600 

11,  600 

5,175 

420 

13,964 

801,  302 

4,550 


1,860 

409,  209 

381,856 

25,600 

6,000 

11,  800 

9,472 

100 

7,000 

4,850 

14,  500 
3,000 

79, 110 
2,700 

8,600 
3,364 

1,000 

1,  004,  931 

1,549 

15,  000 
8,716 
2,400 
1,600 

281,  412 

25,999 

337,  211 

2,000 

38,  773 

18,  400 

823,124 

57,  751 

3,200 

7,822 

76,  878 


2,  267, 218 

16,  070 

166,  803 

73,  335 

6«,  200 


Value  of 
materials. 


$34,  400 

9,000 

06,  477 

78,  436 

471, 177 

161,  400 
46,  013 
34,874 

946,  038 
14,  876 

207,  800 

1,000 

2,  403,  658 

13,  000 
53,940 

1,  036,  357  ■ 

2,  847,  660 
109,  060 
695,  042 

9,950 

386,  162 

757,  266 

27,  370 

18,  600 

15,000 

194,  556 

14,  210 
19,400 

7,171 
76,  879 


3,400 
450 

1,500 
750 

11,  000 

1,136 
570 

12,  900 
24,  806,  91 

36,  600 

1,  910, 106 

17,000 
500,  462 
367,  368 

91,  300 

18,  000 

22,  650 
22,600 

125 
45,  000 

10,475 

45,  500 

6,200 

112,  760 

17,000 

23,  928 
9,125 

2,000 

3,  830,  667 

1,800 

25,  000 
32,000 
10,  000 
U,  100 
3,  769,  914 

81,  465 

3,  367,  31 

3,500 

85,  975 

205,  296 


3,  536,  438 

79,  640 

9,000 

20,  700 

322,  650 


12,471,473 

278,600 

207,  879 

74, 125 

464,  800 
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Table  IV.— MANUFAOTTJEES  IN  EACH  STATE  AND  TEEEITOEY:  1880. 

B— WISCONSIN,  BY  SPECIFIED  INDUSTRIES— Continued. 


Mechanical  and  manafactnring  indnstries. 


No.  of 
estab- 
lish- 
ments. 


Mattresses  and  spring  beds  (see  also  Furnitnre) 

Mineral  and  soda  waters 

Mixed  textiles  (see  also  Cotton  goods ;  Woolen  goods) ! 

Models  and  patterns 

Musical  instrnmenta,  organs  and  materials ! 


Mnsical  instruments,  pianos  and  materials  - 

Oil,  linseed 

Painting  and  paperhanging 

Paints 

Paper  (see  also  Wood  pulp) 


Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 

Perfumery  andcosmetics 

Pliotograpbing '.'.'.'.'.'.'.'.'.['. 

Pickles,  preserves,  and  sauces '.'.'.'..'.'.'. 

Plated  and  britannia  "ware 


Plumbing  and  gasfltting 

Printing  and  publishing  (see  also  Lithographing)  , 

Pumps,  not  including  steam  pumps 

Refngerators 

Boofingand  roofing  materials 


Saddlery  and  harness 

Safes, doors, and  vaults,  fire-proof "W'-Wl] .[[[ 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  Wood,  turned  and 
carved). 

Scales  and  balances 

Shipbuilding !.....!!!... 


Shirts 

Show-cases "  ] 

Slaughtering  and  meat-packing,  not  including  retail  butchering  estab- 
Ushments. 

Soap  and  candles 

Springs,  steel,  car,  and  carriage '.,'/, 


Starch.... 

Steam  fittings  and  heating  apparatus  (see  also  Foundery  and  machine- 
shop  products). 
Stencils  and  brands. 


Stereotyping  and  electrotyping  (see  also  Type  founding)  - 
Stone-  and  earthen- ware ."^ 


Straw  goods 

Tinware,  copperware,  and  sheet-iron  ware  (see  also  Coppersmithing)  . . 
Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snufi'). 
Tools  (see  also  Cutlery  and  edge  tools ;  Hardware) 


Toys  and  games  .     . 
Trunks  and  valises  - 


Type  founding  (see  also  Stereotyping  and  electrotyping)  . 

Upholstering  (see  also  ITurniture) ' 

Upholstering  materials 


"Vinegar 

Watch  and  clock  repairing 

Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and  wagons)  - 

Whips 

Windmills '. 


Window  blinds  and  shades 

Wirework 

Wood  preserving 

Wood  pulp 

Wood,  turned  and  carved  (see  also  Lumber,  planed ;  Sash,  doors,  and 
blinds). 

Wooden  ware 

Woolen  goods  (see  also  (Jloves  and  mittens ;  Mixed  textiles) 


is 


1 

1 

14 

1 

279 
3 

152 

2 


9 

1 

12 

31 

466 

2 


Capital. 


$33,  600 
76,  200 

100,  805 
1,000 
4,600 

10,  600 
166,  000 

85,  900 

36,  600 

943,  000 

13,  050 
5,000 

42,  200 
24,  000 
60,000 

58,  200 
729,  800 

39,  625 

11,  000 
110,  000 

494,  085 

14,  000 
1,  616,  700 

29,  500 
208,  700 

3,600 

6,750 

959,  000 

173,  600 
4,000 

40,  000 
1,000 

1,200 

400 

85,  900 

85,000 
533  075 
331,  000 

424,  750 


8,160 

249,  500 

25,000 

14,800 

6,000 

94,000 
2«,  700 

472,  735 
4,200 

119,  400 

4,000 
26,850 
100,  OOO 
64,000 
13,  200 


106,  600 
1,  349,  954 


ATEK.VGE  KUHBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


324 

17 

401 

10 
2 
30 
26 
52 

106 

827 
54 
22 
76 

573 

12 

1,837 

32 
474 

7 

8 

1,003 


32 
4 

1 
3 

80 

126 
556 
200 

1,074 

32 

17 
371 
23 
60 

7 

53 
24 

562 
4 

172 


172 
426 


Females  Children 
above  16      and 
years,     youths. 


165 


93 


29 


275 
2 


378 


Total 

amount  paid 

in  wages 

during  the 

year. 


50 
"128' 


$15,  297 

19,  012 

19,048 

1,080 

1,600 

4,260 

14,  480 

113,  567 

6,400 
235,  955 

2,822 
1,200 

17,243 
7,160 

35,000 

48,700 
429,  777 
16,586 
12, 100 
40,460 

197,  249 

5,860 

636,  281 

10,  600 
223,  673 

8,990 

4,550 

203,  805 

38,  965 
4,500 

14,000 
1,044 

600 

600 

20,  611 

50,  000 

226,  628 

78,  500 

445,  504 

11,  500 

6,450 
139,  220 
19,  Oil 

25,  059 
2,000 

26,  716 
11,  004 

169,  873 

2,560 

65,655 

3,600 

15,  160 
7,000 

16,  564 
6,  946 


69,900 
214,  993 


Value  of 
materials. 


$37,  718 

47,  695 

56,493 

900 

3,000 

4,500 

263,400 

148,  307 

60,  000 

773, 150 

9,019 
9,000 

19,  441 
31,  600 

20,  000 

80,  700 
337,  290 
35,626 

21,  800 
73, 160 

574,  384 

8,600 

1,  715, 145 

16,  900 
268,  303 

8,790 

7,400 

5,  898,  483 

272, 100 
3,600 


34,  500 
3,145 

1,000 

400 

25,  405 

125,  000 
498, 196 
786,  645 

576,  377 

7,100 

12, 125 
231, 100 

19,  000 

104,  850 

3,400 

64,900 
15,  350 
267,  827 
7,000 
87,600 

4,000 
29,  690" 
20,000 
21,«48 
10,  782 


100,  000 
892,  793 


Value  of 
products. 


$70,  016 

104,  825 

106,  243 

3,  620 

6,  .500 

12,  750 
320,  400 
337,  452 

78,000 
1,  277,  736 

30,  800 
14,  000 
67,715 
49,  500 
55,  000 

159,  400 

1,  093,  510 

82,  246 
44,  650 
141,  100 

1,064,235 
19,  000 

2,  975,  687 

66,  600 
676,  306 

26,  660 

14,  000 

6,  533,  926 

396,  740 
11,  000 

66,560 
5,587 

2,700 

2,000 

78,  850 

25«,  000 
996,  608 
978,  281 

1,346,925 

30,000 


22,500 
463,  600 

45,  OOO 
156,  970 

7,200 

178,  945 

46,  050 
729,  872 

12,  200 
215,  325 

8,200 
68,285 
40.  000 
76,  000 
29,  430 


219,  2C0 
1,  480,  069 


A— WYOMING  TEEEITOEY,  by  totals  of  counties. 


The  Tenitory                                                                            

67 

$364,  673 

380 

11 

$187,  798 

$601,  214 

$898  494 

COUNTIES. 

Albany  

14 
9 

251,  203 
19,600 

223 
29 

10 

101,430 
8,600 

459,  912 
24, 492 

591,880 

Carbon 

41,  965 

Crook(a) 

Johnson  (a) .               

, 

Laramie 

28 
6 

77,  870 
16,  000 

117 
11 

1 

76,  787 
981 

109,  457 
7,353 

253,  356 

Sweetwater . .                                                                                  

^ 

11,  303 

Uinta(o)....                             

(I  Efttumed  as  having  no  manufacttires. 
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Table  IV.— MANUFACTUEBS  LS  EACH  STATE  AND  TEEEITOET:  1880. 
B— WYOMING  TERRITORY,  by  specified  industries. 


Mechanical  and  mamifacturiDg  industries. 


All  industries 

Awnings  and  tents 

Blaoksmithing  (see  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing 

Brick  and  tile 

Carpentering I 

Carriages  and  wagons  (see  also  "Wheelwrighting) 

Flouring-  and  grist-mill  products 

Iron  and  steel 

Jewelry 

Liquors,  malt 

Ijocit-  and  gun-smithing 

Lumber,  sawed 

Photographing 

Saddlery  and  harness 

Salt '..;.;.'; 

Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware 

Wheelwrighting  (see  also  Blacksmithing  ,■  Carriages  and  wagons) 

202 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$364,  673 


150 

21,100 

7,370 

1,500 

5,600 

3,850 

7,000 

312,  603 

1,000 

35,  000 

4,000 
26,  700 

2,000 
15,500 

3,000 

10,  000 
2,300 
6,000 


AVERAGE  NUMBER  OP 
HANDS  EMPLOTED. 


Males 

above  16 

years. 


380 


Females 

above  15 

years. 


1 
33 
14 

28 


3 

174 

4 

16 

1 

21 
2 

5 

4  I 
4 


Children 

and 
youths. 


10 


Total 

amount  paid 

in  wages 

during  the 

year. 


$187,  798 


642 

21,  015 

0,580 

5,300 

16,  578 

8,020 

150 

79,  650 

6,240 

6,403 

ion 

6,380 

1,020 

15,  500 

1,460 

5,000 
2,  760 
2,000  ' 


Value  of 
materials. 


$601, 214 


1,000 
12, 400 

15,  450 
1,400 

33,  500 

6,300 

3,740 

403,  568 

5,000 

24,326 

2,000 

27,  350 

2,000 

16,  720 
1,460 

30,  000 
12,  000 
3,000 


Value  of 
products. 


$898, 494 


2,000 
50, 700 
41,316 

8,500 
59, 000 

16, 860 
4,700 
491, 345 
15, 000 
43, 293 

3,000 
40, 990 

6,000 
43, 000 

8,760 

40,  000 
17,  000 
7,000 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  IN  EACH   STATE  AND 

TEREITOET:  1880. 

XOTK. — The  following  table,  contaming  the  selected  statistics  of  manufactures,  by  counties,  is  intended  to  embrace  only  those  industries  which  are  so  far  considerable 
in  amount  as  to  justify  space  being  given  to  them  in  the  present  publication.  With  this  view,  counties  having  a  gross  production  of  less  than  $100,000  annually,  and 
.all  industries  in  any  county  producing  less  than  $20,000,  have  been  omitted.  Moreover,  those  industries  which  may  be  called  "neighborhood  industries  "  (i.  e.,  where 
.the  production  is  presumably  for  use  and  consumption  within  the  immediate  locality)  are  excluded  from  the  table.  These  industries,  according  to  the  classification 
here  adopted,  are  as  follows,  viz:  "blacksmithing,"  "carpentering,"  "custom  boot  and  shoe  making,"  "dentistry,  mechanical,"  "dyeing  and  cleaning,"  "kindling 
wood,"  "lock-  and  gun-smithiug,"  "masonry,  brick  and  stone,"  "painting  and  paperhanging, "  "photographing,"  "plumbing  and  gasfitting,"  "watch  and  clock 
•repairing,"  and  " wheel wrighting"  The  production  of  each  of  these  branches  of  mechanical  effort  is  duly  included  in  Table  IV  (B),  which  presents  the  full 
-manufacturing  statistics  of  each  state  by  specified  industries,  while  Table  IV  (A)  exhibits  the  entire  manufacturing  and  mechanical  production  of  each  county  in 
each  state,  embracing  the  production  of  the  industries  which,  for  the  purpose  of  the  following  table,  are  discarded.  The  reason  for  thus  selecting  the  industries 
embraced  in  this  t^ble  is  found  in  the  fact  that  the  publication  of  the  unabridged  list,  by  counties,  would  consume  an  amount  of  space  wholly  disproportionate  to 
the  importance  of  the  infoimation  conveyed.  It  can  always  be  assumed  that  wherever  communities  of  men  in  a  civilized  state  exist  these  trades  will  be  found,  and 
they  wUl,  in  any  American  community,  bear  a  pretty  definite  proportion  to  the  population.  What  cannot  be  assumed  of  any  county  is  the  existence  of  branches  of 
industry  which  produce  articles  for  export  or  for  consumption,  irrespective  of  locality ;  it  is  for  the  purpose  of  more  precisely  locating  industrial  establishments  of 
this  grade  that  the  fallowing  tables  have  been  prepared. 

(See  Introductory  note,  pages  1  to  3.) 

ALABAMA. 


Counties  and  industries. 


Autauga: 

Cotton  goods 

Plouring-  and  grist-mill  products 
Foundery  and  machine-shop  products 
Lumber,  sawed 


-BALDWIN; 

Lumber,  sawed 

Tar  and  turpentine,  not  including  farm  products 

.Baebouu: 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 
Lumber,  sawed 

Bibb  ; 

Lumber,  sawed 

Blount: 

Flouring-  and  grist-miU  products 

Butler: 

Flouring-  and  grist-mill  products  . 

Leather,  tanned 

Lumber,  sawed 

'Calhoun: 

Flouring-  and  grist-mill  products  . 

Iron  and  steel 

Leather,  tanned 

Lumber,  planed 

Saddlery  and  harness 

'Chambers: 

Flouring-  and  grist-mill  products  - 
ed 


Lumber,  sawed 

■Cherokee: 

Flouring-  and  grist-mill  products 

Iron  and  steel 

Lumber,  sawed 

'Chilton: 

Lumber,  sawed 

'Clay: 

Flouring-  and  grist-mill  products 

DALLArS  : 

Cotton  goods 

Flouring-  and  grist-mill  products 

Foundery  and  mjicbine-snop  products  . 

Oil,  cottonseed  and  cake 

Saddlery  and  harness 

•Eljiore: 


Cotton  goods 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


•EscAJiBLi : 

Lumber,  sawed 

■Etowah  : 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 

■Jackson:  , 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 

Jefferson : 

Coke 

Flouring-  and  grist-mill  products  - 
Iron  and  steel 

'Lauderdale; 

Cotton  goods 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Value  of 
products. 


35,  750 

5.  6GI3 

46,  600 


56,  500 

586,  396 

7,  715 

2,000 

5,700 


48,  990 
10,  300 


35,  200 
530,000 
39,  700 


54,  000 


30,  750 


28 

3 

32 


21 

515 

11 


30 
16 


16 

476 

47 


2  I 

17  : 


150,  000 

27,  700 

24,  000 

20,  000 

4,000 

450,  000 

38, 100 

13,  700 

37,  000 


24,340 
125,  000 


27,  050 
20,300 


135,  500 

38,  325 

1,  233,  800 


46,  000 
35,  230 
14,  630 


45 

40 


50 
11 


135 
30 
29 


28 
112 


64 

19 

200 


26 


23 

1 


200 


533  , 
,960 


3,485 
135,  857 
2,574 
3,600 
2,250 


6,146 
3,  210 


2,  385 

102,  525 

10,953 


36,  000 


3,194 


'22,  012 
6,377 

11,  400 

12,  500 
8,000 


76,  814 

6,  286 

7,  150 


13,  850 


13 
1 


39, 130 
16,  000 
82, 100  i 


80,666 
124,  261 
13,810 
25,  000 
13,400 


110,  332 
12,  815  ! 


23,078 
88,  691 
49,  S99 


163,450 


73,  926 


73,  351 
106,  269 
20,  325 
56,  000 
25,  000 


290,  980 
149,498 
20,  595 


45,  672 
2.5,  000 
108,  000 


86,  409 
299,  594 
21,  950 
30,  000 
26,  000 


122,  489 
22,  300 


32,  .505 

201,  938 

75,  820 


236,  400 

92,  879 


125,  334 
120,  284 
38,  589 
75,  200 
40,  000 


432,  750 
174,  038 
42,  500 


3,  835 
38,450 

60,  4«5 
167,000 

66,  953 
281,  000 

3,  736 

4,  720 

57.  330 
23,  475 

67,  570 
37,  850 

38,500 
4,057 
51,  257 

76,  618  ■ 
38,  S55 
214,931 

148,  026 

48,  753 

516,  362 

11,  '"171 
2,  289 
4,600 

37,597 
53, 121 
13,  345 

58,  841 
06,394 
30,  000 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

ALABAMA— Continued. 


Conntjes  aod  litdDetriee. 


Lee: 

Flouring-  and  griist-mill  products 

Fmrniture 

Limestone : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Madison  ; 

Cotton  good.s 

Flouring-  and  grist-mill  products 

Lumber,  sawed , 

Printing  and  publishing 

Marengo  : 

Flouring-  and  grist-mill  products 

Mobile  : 

Bread  and  ot  her  bakery  products 

Brick  and  tile 

Carriages  and  wagons 

Cotton  goods 

Confectionery 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Lumber,  planed 

Lumber,  sawed 

Printing  and  publishing ». 

Shipbuilding 

Tar  and  turpentine,  not  including  farm  products 

Tinware,  copperware,  and  sheet-ironware 

Montgomery  : 

Brict  and  tile 

Carriages  and  wagons 

Clothing,  men 's 

Confectionery 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Lumber,  sawed 

Oil,  cottonseed  and  cake 

Printing  and  publishing 

Morgan  ; 

Flouring-  and  grist-mill  products 

Lumber,  eawed 

PlKE: 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Sash,  doors,  and  blinds 

Randolph: 

Cotton  goods 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Shelby  : 

Flouring-  and  grist-mill  product* 

Ironandsteel 

Lime 

Lumber,  sawed 

Talladega ; 

Flouring-  and  grist-mill  products 

Iron  and  steel - 

Lumber,  sawed   

Tuscaloosa  : 

Cotton  goods 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Washington  : 

Lumber,  sawed , 

Tar  and  turpentine,  not  including  farm  products 


No.  of 

estab- 

Ush- 

inents. 


Capital. 


$69, 150 
11,000 


42,  500 
14,  700 


150,  000 

69,  700 

18,  300 

8,400 


26,  400 


25,  200 
31,200 
10,400 
65,  000 
6,000 

41,000 

59,  808 

17,000 

497,  000 

37,  000 

25,  000 

38,  500 
12,  950 


10,  950 
9,800 
3,600 
6,000 
136,  050 

54,300 
35,200 
62,  000 
20,  000 


26,150 
30,  200 


10,000 
15,200 
9,000 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males   I  Females 

above  16 1  above  15 

years.       years. 


Children 

and 
youths. 


200,  000 
30,  035 
14,  500 


9,000 
14,800 


32 
34 


33 
19 


20 
38 
)5 
14 


25 
67 
26 
27 
11 

53 

73 

8 

185 

27 


168 
28 


75 
54 
13 
15 

77 

50 

35 

100 

27 


26 
31 


22  I 
10  ' 


50,  000 
36,  850 
13,  600 

17 
21 
20 

36,  355 

725,  000 

7,000 

21,  200 

24 

240 

75 

38 

60,  700 

130,  000 

13,  900 

17 

150 

29 

100 
20 
22 


49 
125 


Total 
amount  paid 

in  wages 

during  the 

year. 


200 


13 


84 


$5,490 
9,000 


4,908 
2,845 


14,000 
5,663 
2,210 
7,650 


9,558 
14,  950 
12,600 
10,377 

6,520 

19, 170 
28,550 
3,300 
59,  450 
17,740 

22,500 
44,000 
10,  60O 


10,  425 

20,  820 

9,555 

3,300 

14,446 

18,  320 

8,665 

30,000 

11,100 


3,960 
6,420 


4,000 
3,315 
3,300 


15, 120 
3,390 
3,757 


3,014 

172,  074 

22,  200 

8,820 


5,475 

60,  000 

6,201 


85,  200 
2,920 
8,100 


19, 190 
21,  500 


Value  of 
materials. 


ARIZONA  TERRITORY. 


$80,554 
12,  800 


57,  950 
14,  528 


24,000 

136,  051 

11,885 

12,  600 


63,780 


42, 470 
11,050 
19,  500 
50,688 
25,000 

356,  021 
19,  547 
19,  000 

190,  230 
27,941 

25,  000 
36,  825 
28,400 


8,220 

18,  000 

15, 400 

31,350 

387,  754 

28,800 
33,  235 
102,  000 
18,  375 


90,  350 
24,000 


15,  000 
66,  291 
25,000 


32,500 
73,285 
11,  410 


69,  737 
136, 190 
18,500 
36,900 


146,  595 
37,000  I 
20,  394  ' 


123,  960 
35,  893 
16,  300 


69,632 
21,  500 


Value  of 
products. 


Maricopa  : 

Flouring-  and  grist-mill  products 

2 

$54,000 

18,  500 
41,500 

13,  .500 
31,450 

12 

7 
37 

4 
20 

$5,950 

1,600 
17,  025 

787 
10,200 

$89,658 

16,270 
68,036 

17,090 
31,  500 

$86,085 

23,040 
109,128 

21,262 

PlMA: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

2 

6 

o 

Pinal  : 

Flouring-  and  grist-mill  products 

i              ' 

1 

55,500 

204 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTUKES,  BY  COUNTIES,  ETC.:  1880. 

ARKANSAS. 


CouQties  and  industries. 


Benton : 

1  ffris 
Lumber,  sawed  . . . 

Boone  : 

Flouring-  and  grist-mill  products  . 

Clakk: 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 

Clay: 

Flouring-  and  grist-mill  products 
Lumber,  sawed 


Hempstead  : 

Lumber,  sawed 

Jeffebbon: 

Carriages  and  wagons 

Foundery  and  machine-shop  products 

Lumber,  planed 

Oil,  cottonseed  and  cake 

Madison: 

Flouring-  and  grist-miU  products 

Miller:, 

Lumber,  sawed 

Philllps  : 

Lumber,  sawed 

Oil,  cottonseed  and  cake 

Tinware,  coppcrware,  and  sheet^iron  ware. 

POPE: 


No.  of 
estab- 
lish- 
ments. 


Flouring-  and  ^ist-mUl  products  . 
Lumber,  sawed 


Pulaski: 

Brick  and  tile 

Carriages  and  wagons - 

Clothing,  men's 

Coopei-age 

Cotton  goods 


Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products. 

Furniture 

Lumber,  sawed 

Oil,  cottonseed  and  cake 


Printing  and  publishing 

Saddlery  and  namess -■■■.-■■ 

Slaughtering  a^d  meat-packing,  not  including  retail  butchering 
establishments. 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 


Sebastian  : 

Flouring-  and  grist-mill  products  . 

Furniture 

Saddlery  and  harness 

Washington  : 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 

White  : 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Yell: 

Flouring-  and  grist-mill  products  . 


Lumber,  sawed  . 


Alameda  : 

Agricultural  implements ■ 

Bags,  other  than  papier 

Boxes,  wooden,  packing 

Bread  and  other  bakery  products ■ 

Carriages  and  wagons 

Cars,  railroad,  street,  and  repairs 

Confectionery - 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Fruits  and  vegetables,  canned  and  preserved 

Furniture 

Ice,  artificiiU 

Leather,  tanned 

Liquors,  malt 

Lumber,  planed 


Capital. 


4 

4 

12 

1 

1 

5 

2 

3 

2 


19 


AVEBAGE  NDMBEE  OF 
HANDS  EMPLOSED. 


Males 

above  16 

years. 


$30,  uOO 
13, 100 


16,450 
32,  200 


5,  550 
27,000 


37,  300 


10,  600 

26,  000 

2,000 

26,  000 


17,500 


33,  000 


55, 280 

50,  000 

5,  500 


22,  500 
28,500 


7,500 

25,  000 

7,000 

.5,500 

40,  000 

27,  000 

23,  800 

13,750 

103,  080 

206,  000 

15,  000 

21,500 

4,500 

4,800 
7,000 


32,  450 
19,  500 
12,400 


83,  000 
22,  550 


16,  900 
47,  600 


27,500 
35,  300 


Females 

above  15 

years. 


38 


30 
29 
12 
40 


27 
65 
18 
197 
140 

28 
20 
10 

28 
11 


CALIFOENIA. 


$122,  200 

300,  000 

5,000 

10,  400 

29,  872 

2,000 

8,000 

253,  000 

45,  500 

25,  009 

85,000 

50,  000 

25,000 

151,  000 

169,  535 

126 
600 
15 
22 
37 

25 
7 
54 
64 
100 

14 
16 
76 
108 

Total 
amount  paid 
,  in  wages 

Children     during  the 

and  year, 

youths. 


4  , 
10  I 


J 

I 

..;        2 


1 

1 

1 
5' 

1 


$5,  519 
3,075 


,503 


1,301 
10,  205 


464 
11,  260 


11,  250 

10,  875 

4,500 

10,  400 


4,100 
13,  692 


9,030 

19,  000 

6,700 


708 
5,845 


22,  000 

18, 180 

9,200 

12.  500 
4,000 

13, 100 

30,  600 

8,200 

47,  738 

50,  000 

18,  600 

10,  000 
3,800 

11,  500 

13,  000 


3,681 
0,050 
3,680 


9,171 
3,155 


1,702 
6,411 


3,007 
6,089 


Value  of 
materials. 


$66,  045 

180,  000 

6,000 

14,  700 

24,300 

1,500 
4,  200 
27,686 
23,440  ! 
30,  000  { 

18,  000 

9,260 

6,000 

32,  28S 

77,  538 


$181,913 
13,770 


190,  285 


38,  909 

50, 06O  ; 


28,  595 
36,300 


72,350 


3,000 
11,  000 
20,000  I 
40,000  i 


97,  107 
108,  800 


46,  425 
88,  000 
15,000 


21, 430 
35, 160 


12,000 
40,  600 
10,  000 
5,500 
24,  000 

213,  500 

35,  500 

8,000 

107,  010 

250,  000 

10,  000 
27,  500 
61,  175 

29, 120 
32,  000 


Value  of 
products. 


62,036  I 

17,700 

21,700 


261,517 
12,495 


37,  860 
31,  170  ! 


69,  874 
16,  450 


$193,000  1 

275,000  I 

18,000 

54,900 

32,  500 

25,000  i 
20,000 
795,400 
20,400 
20,000  I 

20,000  i 

14,  000  I 

48,000  ! 
118,743 

72,000  I 


$191,  964 
23,  825 


43,640 
82,  325 


28,  693 
64,  62« 


106,  700 


20,000 

37,  000 

30,  000 

100,  000 


107,  953 
148,  000 


68,  488 

165,  000 

33,  000 


25,  091 
57,240 


44,  400 
71,000 
28,  800 
24,000 
30,  000 

255, 190 
101,  000 
32,  800 
235,  300 
325,  000 

60, 000 
66,050 
85,  680 

48,  000 
66,  000 


60,  255 
37,  000 
34,  000 


298,  950 
23,  040 


43,966 
50,900 


82,995 
33,  070 


$285, 

893 

600, 

000 

26, 

500 

.SH, 

000 

83, 

800 

30 

000 

36 

noo 

898,  347 

71 

472 

75 

000 

50 

.500 

36,  000 

60 

mio 

215,  880 

178,  000 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTURES,  BY  COUNTIES,  ETC.:  1880. 

CALIFORNIA— Coutinued. 


Counties  and  indtistries.   , 


Alameda — continued. 

Saddlery  and  harness 

Salt 

Shipbuilding 

Slaughtering  and  meat-paeking,  not  including  retail  butchering 

establishments. 
Soap  and  candles 

Stone-  and  eartheu-ivare 

Sugar  and  molasses,  beet 

Terra-cotta  ware 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

AMADOE  : 

Flouring-  and  giist-mUl  products 

Foundery  and  machine-shop  products 

Lumber,  sawed 

Butte  ; 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Marble  and  stone  work 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware 

Colusa; 

Flouring-  and  grist-mill  products 

Lumber,  planed 

CoxTRA  Costa  : 

Biick  and  tile 

Flouring-  and  giist-miU  products 

High  explosives 

Liquors,  distilled 

DelNokte; 

Lumber,  sawed 

El  Dobado; 

Lumber,  sawed 

Fkesxo  ; 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Sash,  doors,  and  blinds 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Humboldt  : 

Flouiing-  and  grist-mill  products 

Lumber,  sawed 

Eekx  : 

Flouring-  and  grist-mill  products 

Lake: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Los  Akoeles; 

Bread  and  other  bakery  products 

Brick  and  tile 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Flouring-  and  giist-mill  products 

Foundeiy  and  machine-shop  products 

Liquors,  distilled 

Liquors,  malt 

Liquors,  Tinous  (.see  also  Liquors,  distilled) 

Lumber,  planed 

Saddlery  and  harness 

Slaughtering  .and  meat-packing,  not  including  retail  butchering 
establishments. 

.Soap  and  candles - 

Tinwaie,  copperware,  and  sheet-iron  ware 

Ujiholstering 

Woolen  goods 

Maeik  : 

Lrick  and  tile 

Cheese  and  butter  (factory) 

Furniture ■ 

Leather,  cunied 

Leather,  tanneel 

Paper 

Saddlery  and  harness 

Sa,sh.  doors,  and  blinds 

Wooden  ware 

Mendociko  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

20G 


No.  of 
estab- 
lish- 
ments. 


10 


114 
1 
1 
1 

1 
2 
1 
1 


18 


Capital. 


$23,  550 
353,  650 
120,  400 
135,  000 

53,350 

18,  000 

115,  000 

25,  000 

60,  800 

7,800 


35,000 
50,  000 
13,  800 


5,500 

227,  885 

233,  000 

10,  500 

8,600 


1,500 


43,  000 
C,  000 


103,  000 

5,000 

500,  000 

250,  OOO 


69,  700 


16,  000 

155,  000 

10,  000 

10,  000 


16,  700 
1, 112,  000 


45,  000 


53,  500 
20,  950 


10,  350 
12,400 
22,  880 
37,  750 
203,  600 

10,  000 
257,  900 
32,  000 
85,  000 
35,  000 

12, 150 
25,  000 

12,  000 
9,750 
2,800 


56,  000 
142,  750 

00,  000 
1,  500 
1,500 

75,  000 
19,  000 
25,  000 
16,  000 


40,  000 
1,  496,  768 


AVERAGE   NUMBEK   OF 
HANDS  EMPLOYED. 


Males 
above  16 
years. 

Females 

above  15 

years. 

Children 

and 
youths. 

27 

174 

174 

37 

4 
11 

53 

14 

120 

75 

44 

2 

1 

17 

g 

41 

12 

15 

27 

123 

5 

15 

7 

27 

12 

6 

5 

18 

30 

5 

45 

30 

5 

63 

25 

3 

11 

11 

19 

21 

13 

1 

42 

19 

10 

1 

33 

2 

15 

12 

12 

185 

25 

21 



15 

23 

5 

22 

1 

7 

1 

11 

- 

123 

119 

8 

175 

9 

9 

25 

1 

107 

170 

40 

24 

872 

Total 

amount  paid 

in  wages 

during  the 

year. 


Value  of 
materials. 


$12,  088 
48,  420 

188,  711 
22,  800 

31,  720 

11,  500 
24, 131 
75,  000 
22, 178 
4,850 


6,350 

31,  200 

7,880 


7,516 
12,  510 
59,  250 
5,900 
4,095 

9,200 


8,200 
3,500 


21,  500 
1,500 
9,  720 

18,  000 


23,  750 
15,  004 


1,944 

12,  850 

2,500 

1,000 


3,030 
220,  667 


7,700  ; 

I 

5, 135  i 
6,  020  ; 


7,060 
9,140 

14,  200  I 

1,  S37 
21,  435 

8,775  ] 
4,250  I 
5,  690 
12,300 
16,000 

10,280  i 
13,500  j 

3,000 

15,  355 
5,450 


40,  671 

32,  333 

25,  000 

2,  025  i 

2,025 

12,  TOO 

25,  800 

19,  800 

0,000 


2,046 
221,657 


$24,  260 

17,  915 

484,  268 

832,  025 

155,  500 

10,  000 
89,  724 

10,  000 
26,  650 

11,  650 


07,  883 
24,  000 
26,  400 


9,000 

168,  800 

153,  350 

15,  300 

9,300 

18,  000 


187,  900 
5,000 


10,  000 
22,  500 
100,  000 
140,  000 


66,  000 


43,  345 


31,  865 
42, 125 
25,  000 
19,  300 


46,  935 
415,  923 

91,  500 


98,  427 
17, 450 


21,  800 

14,  750 
11,  900 

22,  456 
329,  455 

11,  000 
38,  517 

23,  506 
94,  500 
23,  800 

15,  987 
123,  715 

20,  000 
45,  850 
19,  400 

21,  715 


20,495 
172,  438 
90,  000 
33,  400 
31,  000 

20,  000 
06,  000 
40.  000 
15,  000 


85, 189 
297, 186 


Value  of 
prodncta. 
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Table  V.— SELECTED  STATISTICS  OF  MANUPACTUEES,  BY  COUNTIES,  ETC.:  1880. 

CALIFORNIA— Continued. 


Counties  and  indnstrics. 


Merced  : 

Flouring-  and  grist-mill  products 

"\Voolen  goods 

MODOC: 

Flouring-  and  grist-mill  products 

Lumber,  sawed - 

MOXO: 

Foundery  and  machine-shop  products 

Lumber,  sawed 

Tinware,  copperware,  and  sheet- iron  ware 

Napa: 

Flouring-  and  grist- miU  products 

Liquors,  distilled 

Liquors,  vinous  (see  also  Liquors,  distilled) 

Leather,  curi-ied 

Leather,  tanned 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
"Windmills 

Nevada : 

Foundery  and  machine-shop  products 

Liquors,  malt 

Lumber,  sawed 

Slaughtering  and  meat-packing,  not  including  retail  butohering 

establishments. 
Tinware,  copperware,  and  sheet-iron  ware 

Placer  : 

Brick  and  tile t 

Lumber,  sawed 

Plumas  : 

Lumber,  sawed 

Sackamekto  ; 

Agricultural  implements ■ 

Boxes,  wooden,  packing 

Bread  and  other  bakery  products 

Brick  and  tile 

CaiTiage  and  wagon  materials 

Carriages  and  wagons 

Clothing,  men's 

Coffee  and  spices,  roasted  and  ground 

Confectionery 

Cooperage 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture  (see  also  Upholstering) 

Grease  and  tallow 

Liquors,  distilled 

Liquors,  malt 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Malt 

Marble  and  stone  work 

Saddlery  and  harness 

Sash,  dooi  s,  and  blinds  (see  also  Lumber,  planed) 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Soap  and  candles 

Tinware,  copperware,  and  sheet -iron  ware 

Tobacco,  cigars  and  cigarettes 

TJpholstering  (see  also  Furniture) 

^V  oolen  goods i 

Sax  Benito  : 

Flouring-  and  grist-mill  products 

Tobacco,  cigars  and  cigarettes •- 

San  Beukardlno: 

Flouring-  and  grist-mill  products 

Liquors,  vinous 

Lumber,  saw ed 

San  Diego  : 

Flouring-  and  grist-mill  products 

San  Francisco  (see  Ta,bl6  VI). 

Sax  Joaquin: 

Agricultural  implements 

Brick  and  tUe '. 

Carriages  and  wagons 

Clothing,  men's 

Flouring-  and  giist-mill  products 

Foundery  and  machine-shop  products 

Funiitui'e  (see  also  Upholstering) 

Leather,  cunied 

Leather,  tanned 

Liquors,  vinous 


No.  of 
estab- 
lish- 
ments. 


Capital. 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males    I  Females  Children 
above  16  above  15       and 
years.      years,     youths. 


$35,  000 
85,  OOO 


31,  000 
35,  600 


14,  000 

109,  000 

13,  500 


33,  000 

209,  600 

146,  500 

1,  600 

152,  000 

30,  000 

50,  000 


47,  000 
156,  500 
109,  000 

17,  000 

19,  500 


90, 100 
304,  600 


14,  000 
25,  000 
50,  400 
17,  600 
40,  000 

69,  000 
12,  000 
17,  650 

34,  050 

35,  000 

350,  000 
120,  000 
76,  000 
100,  000 
107,000 

120,  000 
40,  000 
45,  000 
45,  700 
50,  200 

16,  000 
65,  000 

5,000 
12, 100 
14,  600 

9,600 
150,  000 


50,000 
100,  000 


15,500 
50,  000 
14,  000 


15,  000 


123,  000 
35,  000 
72,  000 
13,  500 

428,  000 

f4,  000 
25,000  I 
Tt.,  000 
7!i,  000 
50,500  i 


10 
129 
24 


77 

13 

133 


32 
138 


4 
15 
36 


Total 

amount  paid  [ 

in  wages     1 

during  the   [ 

year.         : 


Value  of 
materials. 


65      -  - 

9 

SO    ..- 

53    ... 

1 

18    ... 

2 

69  ! 

1 

5 

40    ... 

35    ... 

5 

20    . . . 

29    ... 

23    ... 

$3,400 
19,  250 


5,388 
16,  600 


6,000 
67,  500 
20,  500 


4,050 
4,116 

19,  381 
4,200 

64,  000 

10,  200 
7,000 


22,710 

20,  094 

33,  769 

9,600 

6,608 


21,  250 
46,900 


3,840 
13,  500 
19,  881 

25,  300 
13,  000 

24,  477 
12,  000 
3,300 

15,  028 

16,  000 

47,  300 

41,  600 

40,  441 

9,000 

2,000 

26,  098 
30,  460 

6,000 
27,308 
37, 144 

12,  520 
8,800 

2,300 

17,  300 
9,232 

6,460 
9,900 


5,000 
11,  749 


600 
6,000 
5,750 


2,  013 


3S,  050 
18.740 
34,  5SS 
11.  400 
43,  jlu 

24.790 

2li.  noil 

18  700 

l!l.  000 

5.  800 


$51, 127 
60,  745 


53,  779 

20,  565 


14,  000 

192,  600 

24,  000 


87,  500 
31,  226 
86,  900 
103,  000 
330,  000 

64,725 


27,  000 
75,  310 
61,  267 
98,  350 

22,  600 


39, 120 
118,  800 


24,  274 


18,  050 
51,  000 
81,  241 
14,  700 
59,000 

26,  600 
40,  000 
32,  300 
65,  315 
25,  000 

,  158,  000 

60,  600 

97,  000 

287,  000 

18, 103 

99,  310 

308,  428 
38,  300 

27,  900 
78,  725 

13,  000 
12fl,  550 

20,  000 

21,  500 
68,  680 

9,400 
50,  700 


126, 130 
23,  500 


16,  523 
10,  000 
12,  500 


20, 130 


73,  Olio 
10,  57.-. 
50,  300 
25,  027 
,  200,  374 

04,  200 

30,  000 

2u;i,  600 

173.  000 

8,900 


Value  of 
I  products. 


.$60,  695 
91  375 


70,  102 
53,210. 


36,  000 

350,  050 

69,  000 


114,  250 
50,  250 

172,  400 

115,  000 
466,  000 


,417 


64,  817 
136,  600. 
119,  792 
116,  600 

39,  000 


81,  500. 
203,  300 


31, 125 
66,  000. 
127,  338 
53,  200 
85,000 

74,  445. 

55,  000 

43,  660 

112,  200 

59,  5oa 

1,  315,  936. 

114,  700 

158,  600. 

325,  OOO 

28,  OOO 

178.  730 
371,495 

60,  000 
77,  700 

138,  324 

29, 120 
138,  50O 

30,  000 
.-.2,  400 
102,  lUO 

20,  760 
100,  OOO 


145,  687 
40,  000 


20,  935 
411,  OOO 
20,  650 

24,  357 


14.".,  500 

30,  000 
10."".,  565 

51,227 
1,  320,  541 

119,  260 

.".0,  IIUO 

201,  .".00 

219.  000 

31,  600 
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CALIFORNIA— Continued. 


Counties  and  industries. 


San  Joaquix— continued. 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds)  . 

Lumber,  sawed 

Paper 

Patent  medicines  and  compounds 

Saddlery  and  harness 


Sash,  doors,  and  blinds  {see  also  Lumber,  planed) 

Slaui^htering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Tin  ware,  copperware,  and  sheet-iron  ware 

Upholstering  (see  also  Furniture) 

"Wirework '. 


"Woolen  goods 

San  Lure  Obispo  : 

Flouring-  and  grist-mill  products  - 
San  Mateo; 


No.  of 
estab- 
lish- 
ments. 


Cheese  and  butter  (factory) - 
Lumber,  sawed ". . . 


Sasta  Baubaua: 

Cheese  and  butter  (factory)  

Flouring-  and  grist-mill  products 

Slaughtering  and  meat-packing,  not  including 
establishments. 

Santa  Claea: 


retail  butchering 


Boxes,  wooden,  packing 

Bread  and  other  bakery  products. 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's 


Coifee  and  spices,  roasted  and  ground 

Coffins,  bui'ial  cases,  and  undertakers'  goods  . 

Confectionery 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 


Fruits  and  vegetables,  canned  and  preserved . 

Furniture  

Gloves  and  mittens  (see  also  Woolen  goods)  . . 

Leather,  curried 

Leather,  tanned 


Liquors,  malt 

Marble  and  stone  work  - . 
Paper 

Printing  and  publishing . 
Saddlery  and  harness 


Sash,  doors,  and  blinds 

Slaughtering  and  meat-packing,  not  including 
establishments. 

Tinware,  copperware,  and  sheet-iron  ware 

"Woolen  goods  (see  also  Gloves  and  mittens) 

Santa  Cuuz: 


retail  butchering 


Cheese  and  butter  (factory) 

Explosives  and  fireworks 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 
Gunpowder 


Leather,  curried. 
Leather,  tanned  . 
Lime  .  - 

Liquors,  malt .  - . . 
Lumber,  planed  - 


Lumber,  sawed 

Paper 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Sugar  and  molasses,  beet 

Tinware,  copperware,  and  sheet-iron  ware 

Shasta : 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Sierba  : 

Foundery  and  machine-shop  products  . 
Lumber,  sawed 

Siskiyou  ; 


Flouring-  and  grist-mill  i)roducts  . 
Lumber,  sawed 


Solano : 


Flouring-  and  grist-mill  products 

Foundeiy  and  machine-shop  products  . 

Leather,  curiied 

Leather,  tanned 

Liquors,  malt 


4 
3 
4 
1 

14 
1 
3 

1 

5 


3 
13 


1 
18 


Capital. 


$20, 000 
25, 000 

300,  000  ! 
13,200  i 
26,  575  \ 

10,  000 
140,  000 

53,  000 

21,000 

2,000 


27,  000 


147, 175 
127,  50O 


75,900 
27,  000 
10,  000 


15,  000 
18,  995 
20,  400 
14,  200 
13,  665 

12,  796 
25,  COO 

13,  800 
246,  500 

82,  550 

200,  000 
20,  075 
56,  000 
20,  000 
90,  OOO 

110,  OOO 
13,  700 

205,  000 
40,  000 
30,800 

233,  000 
23,  000 

23, 150 
217,  000 


73,000 
40,  000 
73,  000 
•  9,000 
.,  000,  000 

26,  000 
87,  000 
209,  000 
22,  600 
15,  000 

463,  500 
30,  000 
31,000 

100,  000 
28,  800 


38,  000 
149,  600 


15,  000 
125, 10« 


48,000 
45,  000 


554,  000 
50,  000 
58,  200 

116,  600 
53,  000 


AVEKAGE  NUMBER  OF 
HANDS  EMPLOVKD. 


Males 

above 16 

years. 


25 


30 


Females 

abovelS 

years. 


Children 
and 

youths 


6 
14 


5  I 
20 
12 


9 
34 

77 


232 
17 
15 

30 
16 


4 
123 


Total 

amount  paid 

in  wages 

duriQg  the 

year. 


m 

31 

1 

7 

4 

16 

1 

24 

1 

T^'i 

'W 

14 

4 

1 

5 

1  j.. 

34 

1   

70 

1 

1 

268 
"0 

167  1 

1 

33 

32T.: : 

15 

45 

1 

^^> 

41 

36 

24 

6 

1 

[ 

208 


* 
i 


$6,  000 
5,500 

42,  722 
4,505 

13,  016 

13,  852 
7,560 

22,  009 
4,600 
2,000 

10,  000 


3,984 


5,360 
17,250 


3,970 
3,600 
2.000 


6,000 

10,  408 

20,  225 
16,  750 
13, 100 

3,400 
9,809 
3,493 

21,  064 
43,464 

52,  913 
12,  000 
24,170 
8,000 
26,  340 

26,  471 
9,307 

22,  000 
22,  192 

11,  710 

81,000 
3,520 

13, 117 
34,  300 


4,100 
3,780 

IJ,  540 
6,000 

37,  200 

3,562 
15,  760 
33,  600 
3,590 
6,000 

89,  778 
10,200 
10,  620 

15,  000 
7,450 


2,103 
15,890 


5,200 
34,549 


2,802 
12,  985 


52,  065 
30,  000 
20, 176 
43,588 
3,244 


Value  of 
materials. 


$25, 000 
12, 000 

138,  815 
22,  980 
30,000 

24,000 
99,280 

23,500 
9,500 
20,  000 

44,  000 


66,  725 


14,  860 
36, 100 


49,  800 
51, 100 

21,  800 
26,  673 
13,  300 
9,  300 
21,680 

16,  825 

3,000 

15,  285 

343,  280 

35,  300 

202,  452 
15,  085 
23,  730 
43,  760 

148,000  ■ 

100,  960 

13,  000 
62,  800 
19, 100 

14,  002 

84,535 
52,  215 

14,  700 
93,650 

'  19,807 

20,  000 

194,  400 

9,600 

137,  300 

58, 191 
163,  329 
54,000 
14,  731 
10,  000 

142, 143 
19,400 
82,  370 

15,  000 
15,900 

40,580 
48,  825 

18,  000 
92,155 

42,  207 
42,  980 

1,  640,  386 
40,  000 
224,  240 
242, 150 
31,  459 

"Value  of 
products. 
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Table  v.— SELECTED  STATISTICS  OF  MAXUFACTUEES,  BY  COUNTIES,  ETC.:  18S0. 

CALIFOi;XIA— Continued. 


Counties  and  indnstries. 


Ko.  of 

estal)- 

lisli- 

ments. 


SOKOMA: 

Carriages  and  wagons 

Cheese  and  butter  (factory) Ig 

Flouring-  and  grist -njiU  products 11 

Leather,  carried G 

Leather,  tanned  

Liquors,  distilled 5 

Liquors,  malt 

Liquors,  vinous  (see  also  Liquors,  distilled;  3 

Lumber,  planed 

Lumber,  sawed 11 

Marble  and  stone  work  4 

Printing  and  publialiiug 3 

Saddlery  and  harness 11  | 

Tehama : 

riouring-  and  grist-mill  products 

Lumber,  sawed 

Sash,  doors,  and  blinds 1 

Tulare : 

Flouring-  and  grist-mill  products 4 

TUOLUMKE : 

Flouring-  and  grist-mill  prodiicts ,  4 

Luml)er,  planed 

Lumber,  sawed .5 

Pickles,  preserves,  and  sauces 1 

YEXTURA  : 

Flouiing-  and  grist-mill  products 

ToLO; 

Flouring-  and  grist-mill  products 4 

Slaughtering  and  meat-packing,  not  including  retail  butchering  1 

establishments. 

"TubA: 

Agricultural  implements 1 

Bags,  other  than  paper 1 

Carriages  and  wagons 

Flouring-  and  grist-mill  products i  2 

Foundery  "nd  machine-shop  products :  1 

Lumber,  sawed I  4 

Sash,  doors,  and  blinds i  2 

Slaughtering  and  meat-packing,  not  including  letaU  butchering  2 

establishments.  , 

"Woolen  goods |  1 


$19,  000 

148,  200 

167,  500 

11,800 

17,  7U0 

17,  980 
37,  400 

10:5,  000 
12,  000 

370,  000 

10,  800 

24,  600 

25,  050 


180,000 

1,  055,  000 

2.3,  300 


71,  000 


90,  500 
4,500 

45,  000 
5,000 


50,  000 


67,  000 
30,  000 


30,  000 

2.5,  000 

3,000 

lie,  500 

30,  000 


47,  500 
3.5,  000 
28,  000 


A\'ERAGE  NDMBER  OF 
HANDS  EMPLOYED. 

Total 
amount  paid 

Males 
above  16 

years. 

Females 

above  15 

years. 

Children 
and 

youths. 

m  wages 
during  the 

year. 

10 

$8,  000 
10, 120 
13,  645 
2,610 
6,310 

1  537 

59 

43 

7 

11 

0 

7 
14 
11 
99 

15 
20 

31 
168 
40 

21 

11 
5 

44 
0 

5 

18 
8 

26 
17 

3  396 

6,200 
7  050 

27,  305 

9  725 

1 

4 

12,071 
13,  305 

19,  500 

74  690 

io 

10,  000 
13,  427 
4,213 

1  600 

1 

18  900 

1 

4,000 

1 
1 

2,315 

11,  050 
4,500 

10  000 

2,  "85 

15 

6,  959 

60 

35, 120 
13,  600 

9,000 
20.  750 

20 

31 

33 

Value  of 
materials. 


$11 

400 

:;4 

223 

270 

342 

;;t 

180 

on 

100 

14 

107 

14 

3,3 

32 

■/M 

10 

IMIO 

95 

670 

9,700 

8,  SOO 

23,  300 


533,  000 
11.5,  900 
150,  000 


64,  198 
25,  500 
42,  470 
10,  000 


52,  550 


199 

979 

32,  750 

15 

075 

30 

000 

7 

000 

588 

251 

90 

000 

35 

900 

115 

000 

61 

522 

151 

878 

Value  of 
products. 


•1128 

800 

«4 

203 

300 

562 

42 

420 

94 

500 

nn 

000 

24 

260 

54 

000 

22 

000 

140 

000 

25 

800 

29,  492 

48 

900 

633 

625 

233 

000 

200 

000 

77,  245 
31,  000 
75. 112 
21,  000 


69,  050 


232, 131 
50, 140 


30,  000 
37,  500 
21,  000 
660,  000 
39,  000 

59,  500 
151,  7.50 
76,  375 


COLORADO. 


^inAPAHOE : 

Awnings  and  tents - 

Bread  and  other  bakeiy  products 

Brick  and  tile ': 

Brooms  and  brushes 

Carriages  and  wagons 

Clothing,  men's 

Clothing,  women's - 

Coffee  aud  spices,  roasted  and  ground 

Confectionery 

Prags  and  chemicals  

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Fruits  and  vegetables,  canned  and  preserved 

Fmniture  (see  also  Upholstering) 

Iron  and  steel 

Leather,  curried 

Xeather,  tanned 

Liquors,  malt 

Lithographing  (see  also  Printing  and  publishing) 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Marble  and  stone  work 

Mineral  and  soda  waters 

Pickles,  preserves,  and  sauces ." 

Printing  and  publishing  (see  also  Lithographing) 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) 

Slaughtering  and  meat-packing,  not  including  retail  butcherin; 
establishments. 

Soap  and  candles 

Stencils  and  brands 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Trunks  and  valises 

TTpholstering  (see  also  Furniture) 

Vinegar  

14   M    M 


$19,  500 

97,  200 

104,  800 

3,800 

261,000 

3,350 

18,  300 
30,  000 

7,900 
5,000 

162,  000 

176,  500 

10,  000 

68,  400 

100,  000 

16,  700 
16,  700 

281,  500 
10,  000 

158,  000 

19,  500 
6,100 

10,  000 

181,000 

91,  250 

90,  000 
49,  000 

53,  000 
6,650 
25,  230 

14,  1.50 
7,590 
3,000 

13,  000 


13 

100 

441 

3 

123 


3 

23 

5 

85 

249 

8 

42 
125 

13 
% 
70 
23 
160 

62 

9 

5 

156 

61 

135 
35 

15 


16 

130 
5 

1 


10 


$15,  000 

82,  800 

118,  710 

1,800 

102,  000 

13,225 
60,200 

4,  500 
17,  250  ■ 

4,  900  j 

44,486  I 
157,420 

8,000 
33,300 

7,000 

8,500 

9,000  , 

32,  065  ' 

12,  222 

113,  000  i 

23,  600  I 
6,500  i 
4,000 
135,050 

47,050 

67,000 

15,  990 

I 
14,315 
12,  500  1 
26,  650  I 

16,  .378 
12,000 
10,  400 

4,300 


$95,  000 

$135,  000 

355,  900 

674,  552 

92,  808 

286,  028 

1.5,  000 

.30,  000 

194,  000 

435,  000 

27,  350 

52,  350 

92,  150 

176,  500 

17,  500 

27,  000 

20,  700 

49,  550 

14,000 

35,  000 

926, 112 

1,124,442 

426, 130 

771.  522 

60,  000 

100,  000 

43, 000 

13,s.  K50 

131,700 

223,  000 

53,  250 
38,300  I 

119,470  I 
18,  000 

975,  BOO 

21,  730 
14,7.50 
8,000 
95,  Ml) 
94,600 

350,000 
536,  920 

37,  500 
16,000 
60,  900 

33,  500 
23,  000 
10,  000 

13,  eoo 


90,  .560 

65,  800 

217,  710 

40,  000 

,  225,  000 

(11,  500 
32,  075 
20',  000 
305,  500 
207,  350 

580,  000 
500,  945 

04.  320 

31,  000 

12s,  100 

77,  025 
CD,  000 
25,  000 
24,  500 
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Table  V.— SELECTED  STATISTICS  OF  MANHPACTUEES,  BY  COUNTIES,  ETC.:  1880. 

COLORADO— Continued. 


Counties  and  industries. 


BOULDEU ; 

Flouring-  and  yrist-mill  products 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Cleab  Creek: 

Lumber,  sawed , 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 
Custer  : 

Lumbei ,  sawed 

Slaughtering  and  meat-packing,  not  iBcluding  retail  butchering 
establishments. 

ElPasO: 

Lumber,  sawed 

Teemont  : 

Boots  and  shoes 

Flouring-  and  gi-ist-mill  products 

GiLPra : 

Foundery  and  machine-shop  products 

Liquors,  malt 

Lumber,  sawed , 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

JEF  FERSON : 

Brick  and  tilo 

Flouring-  and  grist-mill  products 

Liquors,  malt 

Lumbei',  sawed 

Paper 

liAKE; 

Brick  and  tile 

Carriages  and  wagons 

Charcoal 

Clothing,  men's 

Foundery  and  machine-shop  products 

Furniture 

Liquors,  malt 

Lumber,  planed 

Lum  ber,  sawed 

Mineral  and  soda  waters 

Saddlery  and  harness   

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Tinware,  copperware,  and  eheet.iron  ware 

Larimer  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Lab  Animas  : 

Coke 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Pueblo  -. 

Flouring-  and  grist-mill  products 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$111,. 500 
10,  000 


31,000 
10,  000 


31,000 
■JO,  000 


67,  700 


60,000 
2,  000 


5,000 
18,  000 
18,  000 

7,000 


220,  OOO 
42,  600 
40,  000 
59,  600 
2.5,  000 


10,000 
20,  000 
17,864 
3,  o.SO 
44,  000 

3,  000 
115,  000 

8,  509 
27,  900 
10,000 

11,  050 
64,  000 

24,000 


62,  000 
19,  000 


LM,  000 
27,  500 
8,000 


30,000 


Fairfield  : 

Ammunition 

Belting  and  hose,  rubber 

Billiard  tables  and  materials 

Boots  and  shoes 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing  

Brass  and  copper,  rolled 

Biead  and  other  bakery  products 

Buttons 

Carpets,  other  than  I'ag  (see  also  "Woolen  goods) 

Carriage  and  wagon  materials - 

Cari'iages  and  wagons 

Cheese  and  butter  (factory) 

Clothing,  men's 

Cofi'ee  and  spices,  roa.-ited  and  ground 

Coffins,  burial  case*,  and  undertakers'  goods 

Confectionery 

Coisets    

Cotton  goods  (sec  also  Hosieiy  and  knit  goods;  Mixed  textiles) - 
Cutlery  and  edge  tools  (see  also  Ilr.rdwaro;  Tools) 

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds) 

Dyestufis  and  extracts 

Electroplating 

Felt  goods  (see  also  Woolen  goods) 

Feililizcr.'^ 
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.$300,  000 
200,  000 
100,000 
301,  500 
62,  500 

19,  850 
243,  000 
25,  300 
74,  000 
85,  000 

H)4,  400 
136,  950 
5,  000 
106,  000 
'20,  000 

12,  700 

10,  100 

278,  500 

150,  000 

245,  500 

110,  000 
200,  000 
143,  000 
405,  754 
87,  000 


AVERAGE  NUMBER  OF 
H.UfDS  E.MPLOTED. 


Males 

above  16 

years. 


CONNECTICUT. 


160 
16 


156 
14 


12 


Total 
amount  paid 
I  I      iir  wages 

Females  Children     during  the 
above  15       and      i         year, 
years,      youths. 


$10, 085 
2,000 


3,900 
12,  600 


9,200 
8,400 


9,900 


17,  .500  I 
2,500 


7,800 
3,309 
3,450 
2,400 


96,  000 
3.  550 
5,  343 

.■12,  025 
6,000 


17,  500 
10,  000 
23,  930 
8,000 
51,  800 


Value  of 
materials. 


9,000  II 

10,654  L 

6,000  ! 

12,900  1 

4,680  I 

11,500  li 
9,800  1! 


9,800  1 
2,086 


13,  .500 

•4,900 

2,  700 


5,680 


$418,  375 
48,  200 


28,  250 
99,  705 


86,  2C9 
111,  600 


99,650 


78, 100 
28,  700 


15,  000 
12,  542 
17,  000 
29, 180 


75,  750 
167,  500 

19,  855 
151,  225 

10,  350 


7,125 
15,000 
27,  096 

7,500 
111,  200 

6,000 
38,  760 
14,000 
58,  920 

5,000 

24,  200 
100,  460 


318,  500 
19,  905 


30,  100 
80,  800 
17,  500 

83,  350 


?40 

240 

2 

240 
•700 

2 

510 
67 

15 
155 
78 

238 
162 

4 
35 
10 
63 

40 

1 

4 

28" 

76 

27 

51 

196 

4 

3 

i' 

37 

205 

20 

6 

20 

SO 

100 

484 

62 

4 

701 

76 

55 

1 

4 
98 
65 
32 

175 

125 
135 

f. 

8 

23 

$■203,481  , 
.110,000  . 

62,266  ! 
290,  9'25 

67,  100 

8,  040 
87,  912 
40,  .504 
40,  403 
39,  500 

26,  973 
87,  201 

2,  340 
•10, -252 

2,  500 

2,600 
19,  350 

226,  000 
65,  000 

217,800 

35,  000 
120,  000 
81,  500 
63,  535 
5,100 


50,  000 
186,183 

134,  354 
,59,  450 
74,775 

68,  888 
136,049 
24,  923 

135,  922 
20,  000 

16,  500 
31,109 

325,  500 
88,  000 

207,  S75 

167,  000 
636,  340 

78,  000 
313,  325 

13,000 


Value  of 
products. 


$470,200' 
54,345 


14, 200 
127,000 


1-20, 670 
132,000 


132,  i 


125,000: 
34,452' 


26,000 
22,  m, 
26, 000 
40, 000 


213, 000 
199,075. 

35,560 
238, 065 

27,300' 


38, 300 
40,  OOO. 
81, 873 
•24,000. 
210, 000 

20,  000 
70, 310 
32, 000, 
97, 050 
20, 000 

55, 500. 
138,400 


380,000' 
33. 625 


90, 000. 
102,830 
28, 000 


96, 160> 


$738,  853 

$1, 031, 852 

663,  000 

850, 000 

100,  OOO 

400, 000 

628,695 
85,000 

1,087,22,) 

224, 500 

70, 060 
3o9,718 
210, 640- 
132, 609 
144,000 

120, 230, 
310, 8fci 

28, 867 
206, 428 

23,  .WO 

23, 000  ■ 
60,  (iO'l 
640,000 
175,000 
512, 000. 

3,18, 000 
863, 400 
241,000 
429, 4%', 
51,80 
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Table  V.— SELECTED  STATISTICS  OF  ^MANUFACTUEES,  BY  COUNTIES,  ETC.:  18S0. 

CONNECTICUT— Continued. 


Counties  and  iiiduatrics. 


Fairfieli> — coutinued. 


Fire-arma ■" 

Flouring-  and  t^rist-mill  piodiicts 

Food  prcparalions  (see  pa^e  :J9) 

Foundory  and  machine-sbop  products  (see  alwo  Steam  fittings  and 

lipatiug  appaiatus). 
Furniture 


Gi  ease  and  tallow  .  

Hardware  (see  also  Cutlery  and  edge  tools;  Tools). 

Eat  and  cap  materials - 

Hals  and  cap.'i,  not  including  wool  hats 

Housof umishing  goods 


No.  of  1 
OHtab- 
lish-    1 
ments. 


Hosiery  and  Vnit  goods  (see  also  Cotton 

Iron  and  steel 

Iron  bolts,  nuts,  wasbers,  and  rivets 

Liatliur,  tanned 

Liquors,  malt 


goods;  Woolen  goods)  . 


LuiLilier,  sawed 

M  arbl  e  and  St  one  woi  k 

Mixed  textiles  (see  also  Cotton  goods  ;  Silk  and  silk  goods  ,  Woolen 
goods). 

Models  and  patterns   

Musical  instruments,  organs  and  materials 


Needles  and  pins 

Paper  . .  -      ■ 

Patent  nu^dicines  and  compounds  (see  also  Drugs  and  cljeniicals) . 

Plated  and  lnit;innia  ware 

Printing  itnd  publishing 


Rubber  aiid  elastic  goods 

Saddlery  and  harness         

Sash,  ddwrs,  and  blinds  (see  also  Wood,  turned  and  carved) . 

Sewing  machines  and  attachments 

Shipbuilding 


Shirts 

Silk  and  silk  goods  (see  also  Mixed  textiles) 

Slaughtfiring'and  meat-packing,  not  including  retail  butchering 
estahliahraents. 

Soap  and  candles 

Springs,  steel,  car,  and  carriage 


Steam  fittings  and  beating   apparatus   (see  also  Foundtry  and 
machine-shop  productsi. 

Stone,  and  earthen-ware 

Straw  goods 

Tinware,  copperware,  and  sheet-il'ou  ware 

Tobacco,  cigars  and  cigar-ettes 


Tools  (see  also  Cutlery  and  edge  tools  ;  Hardware)  . 

Toys  and  games 

Upholsterfng  materials 

Varnish 

Wirework 


I 


Wood,  turned  and  carved  (see  also  Sash,  doors,  and  blinds) 

AVool  bats  (see  also  Woolen  goods) ---- 

Woolen  goods  (sec  also  Caipets,  other  than  tag;  Felt  goods;  Mixed 
textiles;  Wool  hats). 
Harti-ord: 


A  gricultural  implements 

B;igs,  paper 

Belting  and  hose,  leather 

Bookbinding  and  blank-book  making  - 
Boots  and  shoes 


Boxes,  lancy  and  paper 

Boxes,  M  ooden,  packing , 

Biasa  castings 

Br;:ss  ware 

Bread  and  oth^r  bakery  products 

Brick  and  tile 

Bridges 

Bidoius  and  brushes ; 

I  'iirpets,  othei  than  rag  (see  also  Woolen  goods) 
C'arriages  and  wagons 


Cliresc  and  butter  (factory) 

CI., ilia 

tJlolhing,  men's 

Cotl'ee  and  spices,  toasted  and  gi  ound 

Collins,  burial  cases,  and  undertakers'  goods  . . 

CoTseta 

Cotton  gooda  (see  also  Hosier>-  and  knit  goods 
Cutlir\  and  edge  tools  (see  also  Haidwate;  Tools 

D\cbluft's  and  extracts 

Electioplating 

Kn\'el<,pi.s 

I'AidoHivea  and  fiiewoi  ks  

I'"(re-aim8 

i'loui  ing-  and  grist-mill  products 

l-'oundi  ly  and  iuachine-sliop  products  (si' 
tiiating  apparatus). 


Mixed  textiles) 


also  Steam  fittings  and 


Capital. 


AVEUArjE   Nt'&IHER   OF 
HA>,LiS  l.:.*lPI,CiVFTi. 


il;iles     Females  (Jhildicji 
abovclG  abovel.j       and 
years.       years,      youths. 


110,000 
400,  000 
353,  000 

17,  300 
121,  000 

69,  550 
163,  500 
470,  000 

5,  000 
40, 000 

40,  000 
146,  GOO 
01,  300 
75,  000 
116,300 

60,100  ; 

44,675  I 

147,400  I 

.,000,000 

29,  400  ' 

447,950 
15,  000 
10,500 

15,  000 
65,  250 

380,  000 

18,  000 

80,  000 
42,  300 
41,125 

64.  500 
25,  000 
15,  800  J! 
100,000 
183,  000 


1 


01,000 
(;25,  000 
863,  000 


204,  000 
70,000 

410,000 
29,  000 

146,  000 

33, 100 

10,  500 

9,900 

816,  000 

88,  800 

140,  525 

50,  000 

17,  000 

3,  000,  000 

lOS,  750 

17,175 
366,  400 
118,  986 
66,  000 
90,  200 

2,  000 
50.1  000 
190  100 

30  .)OLI 
7,  2il0' 

120.  000 

00,  000 

1,  000,  000 

289,  250 
1.361,825 


31 

71 

319 

20 

27 

02 
97 

163 

10 
100 


94 

33 

88 

157 

1,742 

18 

73 
15  1 


4 
175 


60 
109 

85 
10 
17 
11 
47 

37 
372 
336 


96 

a 

127 
20 
105 

18 
12 
11 
243 
64 

261 

40 

19 

608 

170 


306 

14 
44 


267 

:i82 

10 

7 

40 
32 

617 
124 
971 


10 

12 

34 

35 

1 

110 

30 

12 

10 

15 

1 

2 

14 

3 

15 

8 

0 

7 

5 
6 

22 

806 

1             20 


2  i 

121 

8 

11 

1 

1 

5 



1 

2 

1 

211 

50 

181 

57 

32 

5 

14 

20 

1 

30 

5 

65 

2 

4 

■2 

112 

21 

5 

8 

12 

7 

1 

063 

256 

1 

67 

4 

103 

40 

8 

40 

5 

1           191 

105 

23 
1 

30 

80 

8 

35 

8 

8 

2.. 

7 

5 

T..t.il 
.i:ii(  paid 

Yalii.  ,.f 

Value  of 

1  iiii  tlj.' 
\  .'.'J 

1 

mateiials. 

I)rodu.'ts. 

$41,400 

$.'2,  304 

$91,052 

Ul,  ,5.55 

2H],  129 

340,  958 

0,  000 

32,000 

70,  000 

2.^.1,401 

320,  757 

700,  075 

07,460 

90,  697 

206,  531 

3.  ■"•6 

42,  200 

58,  000 

278,  642 

399,  434 

937,  668 

140,  8u9 

0111,403 

703,  051 

1.42J,  ^S1 

1,  94.S,  120 

4,403,993 

13,  SSU 

■-10,  000 

00,  000 

37,  000 

07,  500 

110,200 

41.719 

1  .y.t,  902 

214,  000 

173.  072 

4'27.  170 

600,  085 

0,  400 

34,  760 

.^0,  300 

12,  798 

72,  .560 

122,  !143 

10,  .627 

03,418 

93,  184 

45,958 

43,  147 

124,702 

127,415 

272,  421 

547,  250 

10,  Olio 

4,000 

24,  500 

62,  800 

06,  714 

100,562 

10,  060 

36,  350 

tKl,  000 

40.2011 

182,  200 

252,  300 

'■';  7S0 

8,061 

27,  884 

30,  , SI  5 

78,  OOO 

201,000 

47,003 

45,  201 

12.5,  344 

18,750 

123,750 

170,  OOO 

44,052 

83,  030 

163,3.50 

63,  728 

213,  5.50 

333,  300 

1,  OUII.  000 

588,  .300 

2,  432,  000 

7,  966 

14,  865 

24, 120 

230,  904 

276,  705 

576,740" 

17,000 

14,600 

40,000 

2,500 

76,  400 

88,  380 

1,600 

18.000 

22,  000 

95,  416 

219,  838 

351,341 

168,  284 

261,  298 

528,  498 

10,975 

7,000 

20,  000 

37,  338 

103,387 

194,  270 

29, 150 

48,  640 

96,    80 

48,  455 

69,  200 

170,  865 

42,  623 

74,  014 

140,  224 

6,  600 

42,  037 

75,  000 

1 0,  136 

1 2,  300 

41,200 

18,000 

70.  000 

150,000 

37,  072 

72.  000 

130,  500 

16,861 

15,  900 

.50,4  46 

188,292 

532,  976 

1,  003,  S92 

202,  721 

695,  .500 

1,  314,  458 

30,  455 

31,846 

105,  493 

20,  394 

100,  000 

140,  000 

52.  700 

640,  000 

747,  OOO 

16,760 

13,019 

39,  527 

38,  225 

312,  950 

430,  000 

32,  038 

'              38,  910 

92,  430 

3,  400 

16,  500 

20,  900 

7,793 

1 9,  800 

S3,  700 

153,  000 

1            309, 660 

002,  200 

37,548 

165.  974 

253,  970 

58,  696 

39.  872 

132,  840 

12,  000 

30.000 

65,  OOO 

9,  880 

23. 930 

5.0,  005 

526,  154 

1.371,424 

2.  3  .0,  ■'  .9 

75,  204 

79,  08.8 

207,1.6 

6,090 

48,  725 

82,  1  .-.0 

'.93,  0"3 

370,912 

730,  8110 

159,955 

.138,  034 

o-I.  162 

11,000 

163,,  OOO 

190.  000 

25,  900 

25,  500 

94.200 

12,000 

■'0,  000 

•10.  '00 

103,620 

272, 345 

007,  881 

i;-ii.  060 

114,742 

375,  732 

11,  300 

.036  900 

1               .000.  iliit 

2,  600 

2,0.  200 

i                 30,000 

OS,  (100 

1            330. 000 

1               4  111'..  000 

33.438 

110   O'lO 

217.000 

■;.,I3  "3  ' 

189.1170 

1.4 1 ,  794 

4  9,  184 

910,  1,02 

1,009,  122 

Oiil.  ,0':8 

443,  .587 

1,221,230 

211 
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Table  Y.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUJS^TIES,  ETC.:  1880. 

CONNECTICUT— Continued. 


Counties  and  industries. 


Haktfokd— continued. 

TumituTe  (see  also  Mattressr-i,  and  spring  beds) . 

Furs,  dressed ''. 

Gold  and  silver  leaf  and  foil 

G lease  and  tallow 

GuniJowder 


Hard\vare  (see  also  Cutlery  and  ed^'c  tools  ;  Tools) 

Hardware,  saddlery .' 

Hoots  and  eyes 

Hosiery  and  knit  goods  (see  also  Cotton  goods;  Woolen  goods). 
Iron  and  steel 


Xo.  of 

estab- 

Ush- 

nieuts. 


Iron  bolts,  nuts,  "washers,  and  rivets. 

Iron  furgings 

Jewelry  

Lamps  and  reflectors 

Liquors,  malt 


Litliographing  (see  also  Printing  and  publishing) 

Looting-glass  and  picture  frames 

Lumber,  planed  (see  also  Mash,  doors,  and  blinds ;  Wood,  turned 
and  carved). 

Lumber,  sawed 

Marble  and  stone  work 


MaltTesses  and  spiiHg  beds  (see  also  Furniture) 

Mixed  textiles  (sec  also  Cotton  goods;  Silk  and  silk  goods;  "Woolen 
goods). 

Needles  and  pins 

"Paper  (see  also  Envelopes)  

Patent  medicines  and  compounds 


Plated  and  britannia  ware 

Printing  and  publishincr  (see  also  Lithographing) 

Kootiiig  and  roofing  materials 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  AVood,  lumed 
and  carved). 

Screws    

iSewing  machines  and  attachments 

Shipbuilding 

Shirts 

Silk  and  silk  goods  (see  also  Mixed  textiles)  


Soap  and  candles 

Steam  fittings  and  beating  apparatus  ^.-^ee  also  Fouudery  and  ma- 
chine-shop products). 

St^ne-  and  earthcin-waro 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 


Tools  (see  also  Cutlery  and  edge  tools;  Hardware) 

"Umbrellas  and  canes 

AV"atch  and  clock  materials 

Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors, 

and  blinds). 
Woolen  goods  (see  also  Carpets,  other  than  rag ;  Mixed  textiles ; 

Worsted  goods). 


Worsted  goods  (see  also  Woolen  goods) . 

Litchfield  : 

A  gricidtural  implements 

Brass  and  copper,  rolled 

Brick  and  tile 

Buttons 

Carriages  and  wagons 


Charcoal 

Cheese  and  butter  (factory) 

Clocks 

Coffins,  burial  cases,  and  undertakers'  goods  . 
Cotton  goods  (see  also  Mixed  textiles) 


Cutlery  and  edge  tools  (see  also  Hardware;  Tools)  . 

Flouring-  and  gxist-mill  products 

Foundery  and  machine-shop  products 

Furniture 

.H.ardware  (sec  also  Cutlery  and  edge  tools;  Tools)  . 


Hooks  and  eyes 

Iron  and  steel 

Mr(m  liolts,  nuts,  washers,  aiul  rivets  . 

Jron  forgings 

2vory  and  bono  work 


'Lf;(ther,  dressed  skins. 
Xeal  her,  tanned 


Lumber,  sawed 

Marble  and  stone  work — 

ilixed  textiles  (sec  also  Cotton  goods  ;  Silk  and  silk  goods;  Woolen 
goods). 

Needles  and  pins 

P: 


'ape 


Pules,  ivory  and  wood  . 
Saddliu-y  and  liamcss  .. 
212 


1 
2 
2 
6 
3 

3 
1 

3 

27  i 
52  j 


Capital. 


$100,  200 

33,  000 

38,  000 

3,000 

625,  000 

3,  803,  200 
104,  000 
50,  000 

1,511,431 
600,  000 

586,  550 
138,  000 
65,  000 
36,  000 
183,  000 

115,  000 
27,  500 
42,  500 

80,  050 
276,  200 

126,  000 
489,  734 

14,  500 

1,!>7I3,  831 

17,  500 

63,  500 
956,  200 
11, 100 
59,  275 
82,  300 


125,  000 
603,  000 
83,  000 
28,  750 
3,  215,  000 

35,  500 
30,  000 

51,  500 
106,  750 
88,150 

660,  000 
20,000 
65,  O.-iO 
37,  500 

973,  812 


154,  000 

535,  000 

36, 100 

65,  OUO 

43,  900 

2,805 
10,  100 

600,  000 
65,  000 

575,  000 

201,  500 
153,  230 
160,  800 
17,  500 
454,  639 

100,  000 

I,  297,  000 

31),  000 

44,  000 
7,  000  j 

60,  000 

16,  500 

43,  000 

119,  !).50 

9,000 

60,000 

175,  000 

39,  000 

50,  000 

7,  .500 


ATEEAGE    KUMEEK   OF 
HAKDS   EMPLOYED. 


Males    [  Females  Children 
abovol6  abovelo       and 
years.       years,      youths 


84 

12 

19 

2 

100 

2,820 

104 

10 

410 

167 

275 
68 
25 
63 
37 
I 

36 ; 

17 
40 


46 
204 


28 
652 


93 
284 

40 
136 

44 


351 

101 

10 

940 


339 
5 


10 

78 


Total 

amount  paid 

in  wages 

during  the 

year. 


221 
19 

31 

15 

1 


48 
119 
143 

i 

27 

4 
1 
4 

434 
9 

8 
1 
4 

1 

38 

85 
73 

t 

362 

163 

56 

117 

96 

52 

132 

3fl<l 

53 

60 
63 

70 
2 

3 
3 

«■> 

n 

H 

3 
133 

20 
255 

750 
27 
316 

97 

a 

239 

488 
43 

28 

22 

170 

9 
1 

45 

36 
311 

1 
39 

78 
139 

22 

16 

50 
3-^ 

8 

6 

R 

48 

9 

44 

103 

16 

32 

8 

3 

90 
2) 
40 
15 

60 
3 



16  1 
3- 

$46,  516 

13,  386 

10,  500 

7S0 

54,  319 

1,  419,  298 

104,  600 

9,300 

459,  041 

84,  758 

154,  370 
41,  500 

21,  554 

22,  000 
18,  186 

16,  828 
10,  725 

17,  560 

18,  287 
43,  900 

22,  204 
142,  962 

13,  240 

381,  519 

1,976 

33,  .591 
204,  759 

19,  292 
78,  045 

20,  992 


41,  500 

118,  000 

8,100 

26,  500 
638,  700 

9,320 

4,  264 

26,  500 
61,  851 
84,  537 

243,  849 

5,000 

42, 120 

3J,  842 

233,  526 


74,  030 
170,000 
11,  710 
50,000 
30,  206 

6,940 
2,890 

411,000 
26,300 

175,482 

271,414 
12,475 
86,7.S4 


16, 

100 

51, 

727 

47 

783 

6.5, 

974 

25, 

1)00 

13, 

100 

6,  000 

27 

750 

3 

250 

14 

250 

2.5, 

.551 

7 

925 

15,  000 

64 

960 

10 

800  ! 

16,000  ! 

5 

773  1 

Valtio  of 

materials. 


$34,134 

37,  474 

83,  538 

33,  020 

296,  315 

1,  921,  451 

220,  500 

30,  400 

575,  707 

300,  670 

332,  905 
60,  500 

27,  530 
31,500 

105,  "454 

28,  ,526 
25,  200 
65,  970 

76,548 

29,  587 

104,  800 
384,  388 

10,  .547 

,547,261 

29,  100 

150,  500 

181,  436 

83,  .521 

217,510 


4» 
45 

soo 
000 

164 

6.59 

13 

2e0  j 

43,  854  1 

,330 

204 

60 

523 

7,800 
154,  985 
122,  235 

332,  546 
30,  000 
94,  642 
34,  430 

665,  576 


486,  500 


"V'alue  of 
products. 


$142, 692 


106,  415 
40,  ,500 
375,  025 

4,  490,  ,542 
510,  000 
44, 800 

1,  605,  761 
489, 880 

008,  ,';4C 

1.37,800 

67,  CiO 

60,  f  00 

177, 424 

66, 835 
41, 000 
92,  400 

125, 909 
99,  942 

188, 000 
765,  555 

29, 800 

3,512,103 

43,  000 

237, 175 
536, 450 
112,  500 
344,  569 
84, 950 


125,  000 
337, 741 
32,  COO 
96,  020 
2,  7lS,590 

97, 000 
49,  978 

66,  .500 
273, 630 


846, 786 
40, 000 

161, 926 
98, 350 

1, 196, 189 


644, 227 


68,  007 

192,  035 

845,  678 

1,192.000 

5,775 

23,700 

65,  000 

140,  000 

36,  300 

83,  036 

7,885 

23,005 

13,  920 

22,518 

407,  874 

938,  985 

75,  400 

170,  000 

529,  880 

1,032,065 

202,  550 

637,500 

272,  201 

317.461 

221,  099 

359, 155 

17,  300 

40, 100 

418,  995 

625,291 

49,500 

148,000 

471,467 

644,911 

30,  000 

60, 000 

43,  700 

62, 500 

7,000 

30, 000 

298,  200 

358,000 

47,  395 

58,  250 

41,650 

63,900 

104,  902 

182, 112 

7,204 

22, 480 

76,  071 

102,378 

76,  300 

255,  000 

48,  880 

84,880 

10,  500 
9,750 

60, 000 
21,530 
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Table  Y.— SELECTED  STATISTICS  OP  MAXUFACTUEES,  LY  COUNTIES,  ETC.:  1880. 

CONNECTICUT— Continued. 


Coanties  auJ  industries. 


■So.  of 

ostab- 

lish- 

nients. 


Litchfield— continncrt. 

Sash,  cloors,  and  bUnds 

SiUi  and  silt  goods  (.'^ee  also  Mixed  textiles) 

Tinware,  eopperware,  and  sheet-iron  vrsive 

Tools  (see  also  Cutlery  and  edge  tools;  Hardware)  . 
lu  nil)rellas  and  canes 


■Woolen  goods  (see  also  ilixed  textiles) 
■Middlesex  : 

A^icultnral  implements 

Eella 

Boxes,  taucy  and  paper 

Bread  and  other  Ijakery  products 

Brick  and  tile 


Brooms  and  brushes 

Carriages  and  wagons 

(Joffins,  burial  cases,  and  undertakers'  goods  . 
Cotton  goods 

Cutlery  and  edge  tools  (see  also  Hardware).. 


Flouring-  and  grist-mill  products 

Foundory  and  machine-shop  products 

Glass  ..; 

Hardware  (see  also  Cutlery  and  edge  tools) . 
Hardware,  saddlery 


iTory  and  bone  work  

Liunber,  sawed 

Musical  instruments  and  mateiials  (not  specified) . 

Xets  and  seines 

Paints 


Paper 

Plated  and  britannia  ware  . 
Printing  and  publishing  . . . 
Eubber  and  elastic  goods  .. 
Saddlery  and  harness 


Sewing  machines  and  attachments 

shipbuilding 

Silk  and  silk  goods 

Soap  and  candles 

Stamped  ware  (see  also  Tinware,  copperware,  and  sheet-iron  ware)  - 

Tinware,  copperware,  and  sheet-iron  ware  (see  also  Stamped  ware) . 

■Washing-machines  and  clothes- wringers 

"Wire  work 


New  H.ivEx ; 

Agricultural  implements 

Ammunition 

Bags,  paper 

Belting  and  hose,  leather 

Bookbinding  and  blank-book  making 


Boots  and  shoes 

Boots  and  shoes,  rubber 

tJoxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  and  copper,  rolled 

Brass  castings 

Brass  ware 

Bread  and  other  bakery  products 

Brick  and  tilo  (see  also"  Drain  and  sewer  pipe)  . 
Brooms  and  brushes 


Buttons  

Carriage  and  wagon  materials 

Carriages  and  wagons 

Clock  cases  and  materials 

Clocks  


Clothing,  men's 

Clothing,  women's 

Coifeo  a'nd  spices,  roasted  and  gTound. 

Confectionery 

Cooperage  


Corsets 

Cotton  goods  (see  also  Hosiery  and  knit  goods ;  Mixed  textiles)  - . . 

C  utlery  and  edge  tools  (see  also  Hardware  :  Tools) 

Drain  and  sewer  pipe  (seo  also  Brick  and  tile) 

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds).. 

Electrical  apparatus  and  supplies ■ 

Fancy  articles -'- 

Fertilizers 

Fire.arms 

Flouring,  and  grist-mill  products 

Food  preparations  (see  page  39) -. - 

Foundery  and  matliine-shop  products  (see  also  Steam  fittings  and 
heating  appaiatus). 

Fruits  and  vegetables,  canned  and  preserved ■ 

Furniture  (see  also  Mattresses  and  spring  beds) 

Gas  and  lamp  fixtures 


AVKR.IGE  XUMUEK  OF 
HASDS  EMPLOYED. 


Capital. 


Males   j Females  Children 
above  16  above  15       and 
years.       years,     youths. 


$10,  COO 

142,  000 

47,  COO 

10,  000 

20,  000 

267,  500 


26.'>,  000 
115,  870 

i],.';oo 

6,800 
28,  000 

13,  500 
17,  300 
ee,  617 

814,000 
230,  000 

100,  369 
717,  600 
130,000 
481,  200 
26,  000 

290,  300 
64,400 

250,  000 

55,  000 

6,000 

22,  000 
220,  725 

21,500 
168,  000 

12,  000 

887,  660 
58,  900 

150,  000 
25,  000 

100,  000 

14,  950 
200,  000 

31,  400 


20.-,,  000 

40",  000 

211,  000 

1.1,  000 

08,  500 

62,  500 
600,  000 
100,  500 

22,  900 
6,  934,  000 

306,  000 
163,  782 
145,  750 
98,  225 
7,700 

370,  000 
546,  699 
954,  700 
6,000 
850,  000 

464,  lOG 
2,  500 
56,  000 
37,  450 
10,  COO 

626,  400 
130,  000 
647,  600 
47,  063 
102,  000 

230,  000 

22,  COO 

30,  000 

1,  900,  000 

122,  850 

25,  000 
1,  002,  250  li 
I 
30,000  II 
201,845  : 
620,000  ■ 


200 

137 

0 

13 

31 

12 

21 

61 

448 

323 

32 
280 
130 
320 


209 
62 

105 
30 

7 

17 
216 
10 
16 
12 

90 

133 

10 

11 


36 
60 
16 


110  i. 
160  j 

10 


329 

381 

1,  052 

44 

705 

400 
25 
22 
43 
22 

309 
60 

685 
22 
42 

28 
22 
30 
839 
30 

4 
1,344 

15 
190 

745 


29 


22 

375 

9 


32 


200 
40 


5 

36  I 

40 ; 

9 

150  1 


16 


133 
3 


14S 

62  j 

4 

745 

815  1 

81 

106 

414 

15 

35 

843 

038 

223 

454 

138 

10 

256 

189 

108 

Total 

amount  i)aid 

in  wages 

duringthe 

year. 


16 

5 


104 

20 

7 

180 


16 

4 
25 

2'! 

9 

3,043 
84 
56 

33 
17 
39 

9 
1 



.$3,  800 
49,  920 
10,296 
13,200 
21,320 

51,  000 


73,  000 
5.6,515 
10,666 

8,  420 

9,  900 

5,  050 
13,  250 
21,  809 

235,  594  , 
148,730 

10,004 
173,  226 

65,  f:00 
149,423 

12,000 

102,370 
13,126 
62,000 
26,112 
2,500 

6,  075 
114, 030 

8,  500 
11,000 
7,730 

40,  000 
77,  768 
2.5,  000 
4,160 
65,  000 

12,  941 
40,  000 
12,  700 


Value  of 
materials. 


116,575 

204,815 

33,  300 

27,2110 

22,  000 

194,271 


100,  000 
91,  7i;5 

23,  2011 
16,0110 

0,400 

20,  900 
12,  100 
42,  027 
051,807 
70.  306 

312,  527 
332, 100 

70,  000 
187,  241 

31,  000 

314,  895 
34,  505 

160,  000 
60,  365 
10,  000 

24,  881 
108,  6.50 

5,  700 

70,  000 

9,900 

5(1,  oon 

108*  5110 

20,  ,500 

200,  000 

17,  341 

100,  000 

10,  900 


,37,  509 
87,  038 
12,000 

4,  600 
42,  899 

108,800 

4il0,  574 

ns,  925 

14.077 

1,  879,  702 

272,  277 
193,083 
171,  626 
43,421  i 
4,800  I 

2K2,219 
216,8)0 
600,  821 

1,3,000  I 
472,050  l| 

2«1,  373 

0,060  [ 

1,3,  100  I 

23,  157  ' 

9,  333 

589,400  , 
44,861  , 

377,474 

8,  500 

15,300 

18,  .500 
14,  509 
18,  600  ( 
021,700 
10,  464 

5,  000 
722,  023 

4,  000  ' 

i'i.  850 
407,  500 


Tain, 
pr.id.i 


40.  310 
325,  000 
40,  OOO 
20,  000 
04,  713 

198,  352 
1,995,501 

219,856  I 
42,300 
0,009,230 

536,000 
374,451 


850 

12 

500 

,-170 

721 

206 

672 

8(11 

729 

19 

0(10 

007 

575 

384,  038 
42,  240 
127,000 
10,5,8.53 
13,  951 

1,603,059 

106,  000 

302,  015 

13,  000 

40,  400 

40,  000 
33,  300 
07,  000 
4.54,  900 
131,212 

35,  000 
932,  520 

30,  001) 
127,  ^58 
450,  000  I 


$30,  000 

.*50,  300 

OS,  390 

i:i,  COO 

31 ,  000 

29S,  ;J78 


270,  0(10 

231,  024 

43.  185 

20,  700 

21,704 


:■!, 


'!> 


1,211',  no: 


351,756 
573,  COO 
100,000 
402,525 
60,  000 

463  300 

62;  86S 

240,  000 

113,865 

20,  000 

38,  420 
371,708 

0(1,  000 
23,  8b0 

200,  000 
147,  127 
143,  000 
38,  616 
300,  000 


250,  000 
32,  000 


123,  199 
600,  000 
63,  UOO 
29,  000 
140,  87.5 

3.32,  COO 

''  437,'  334 

04,  966 

9,133,755 

1,  007,  500 
(13  1,  384 

O.^i  150 
33,300 

83",  044 
0,-0,  175 

1,  .-31,3(,C 
5il,  .300 

1,310,872 


1,13 


3,280 
34, 900 
1(.1,  000 
Ihb,  450 
27,  000 

2,  646,  359 

198,  500 

851,  744 

20,  .600 

87,  150 

100,000 
04,  500 
93  000 

1,  314,  000 
U<.\  765 

CO,  000 

2,  042,  008 

33,  000 

303,  045 

;,  000.  000 

21;; 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUIS^TIES,  ETC. :  1880. 

CONNECTICUT— Coutinned. 


Counties  and  industries. 


New  ITAVKx—continued. 


r.rri,-,"  und  tallow 

Hunlu  .re  (see  also  Cutlery  and  edge  tools;  Tools). 
'  J  and  eyes. 


Ho.ih  ly  and  knit  goods  (see  also  Cotton  goods  ;  Woobn  goods) 
liun  .iiid  steel 


Iron  liolt^,  nuts,  wasliers,  and  rivets 

Iron  forgings 

Ir.in  nails  and  spikes,  ent  and  wronglit 

Kaolin  and  gronnd  earths  

Lajiips  and  rotlectors 


Leatber,  enmed 

Iji^juors,  malt   

LitliogT-apliing  (see  also  Printing  and  puLlisliiug) 

Lniiilier,  sawed 

Marble  and  stone  work 


Ifalrbes  

Mattresses  and  spring  beds  (see  also  Furniture) 

Millmety  and  lace  goods 

Mixed  textiles  (see  also  Cotton  goods;  SUk  and  silk  goods  ;  Woolen 

g'  Oda) 

Models  and  patterns 


Musical  instruments,  organs  and  mateiials. 
Musical  instniments,  pianos  and  materials  . 

Xeedles  and  pins 

Oil,  neat's-foot  

Oleomargarine 


Paints    

Paper  

Patent  medicines  and  compounds  (see  also  Drags  and  chemicals)  - 

Photographic  apparatus 

Plated  and  britannia  ware 


Printing  and  publisbin'r  (see  also  Lithographing)   

liuhber  and  elastic,  gcjods 

Saddlery  and  harness 

Sasli,  doors,  and  blinds  (see  also  "Wood,  turned  and  carved) . 
Screws .' 


Sbiipbuilding 

Shirts 

Silk  and  silk  goods  (see  also  Mixed  textiles)     - 
Slaughtering  and  meat-packing,  not  including 

establishments. 
Soap  and  candles 


retail  butchering 


Sporting  goods 

Springs,  steel,  car,  and  carriage 

Steam  fittings  and  heating  apparatus  (see  also  Foundery  and  ma- 
chine-shop products). 

Straw  goods 

Tinware,  copperwiire,  and  sheet-iron  ware 


Tobacco,  cigars  and  cigarettt-s  

Tools  (see  also  Cutlery  and  edge  tools;  Hardware) - 

Toys  and  games 

Umbrellas  and  canes 

"VTindow  blinds  and  shades 


Wire  

Wirework 

Wood,  trrr-ned  and  carved  (see  also  Sash,  doors,  and  blinds). 
Woolen  goods  (see  also  Mixed  textiles) 

Kew  Loxdox: 


Belting  and  hose,  leather 

Boots  .and  shoes,  rubber 

Brass  castings    

Bread  and  other  bakery  products. 
Carriages  and  wagoiis 


Clothing,  men's 

Confectionery    

Cotton  goods  (see  also  Mixed  textiles) . 

Dyeing  and  finishing  textiles 

Dyestuffs  and  extracts 


Electroplating   

Engraving,  wood 

Fertilizers 

Eire-arms 

Elouring-  and  grist-mill  products 

Foundeiy  and  machine-shop  products  (see  als( 

heating  apparatus). 
Fruits  and  vegetables,  canned  and  preserved 

Furniture  

Grease  and  tallow 

Hardware 


Steam  fittings  and 


Iron  and  steel   

Kaolin  and  ground  earths. 

Leather,  diessed  skins 

liumber,  sawed 

Marble  and  stone  work    .. 
214 


$.5,  000 

2,  053,  0:i3 

20,  000 
275,  000 
285,  000 

255,  800 
250,  000 
60,  000 
20,  000 
12,  000 

15,  000 
153,  600 

35,  000 
122.  300 

39,  300 

152,  000 

8,000 

20,  000 

310, 000 

3,750 

193,000 

255,000 

407,000 

6,600 

2,  000 

22,000 

225,  .500 

80,  800 

40,  000 

3,  205,  000 

277,400 
406,  5110 
39,  SIO 
310,  000  ' 
130,  000 

4),  3.50  I 

39.  000  ; 

38,500  ' 

202,000  \ 

22,000 

225,  500 
173,000 
122,500  ; 

150,  000 
86,  940 

98,  750 
445,  000 
42,  400 
10,  000 
64,  305 

222,  000 
51,  000 
16,  300 

465,  OOO 


30,  000 
400,  000 
10,  000 
99,  loo 
55,  700 

24,  350 
8,500 

6, 145,  200 

200,  000 

75,  000 

32,  000 

42,  000 

210,000 

254,  000 

146,  200 

1,  020,  100 

25,  000 
8,600 
2,000 

176,  000 

100,  000 
39,  000 

15,  000 
44,  000 

16,  650 


a\'t;eaoe  numbee  of 
hands  employed. 


Males    I  Females  Chihli'en 
abovelO  above  15       and 
years.       years,      youth 


4 
;,  740 

u 

150 
196 

162 
148 
30 
21 
22 


28 


10 

24 

4 

258 

90 
30 
16 
44 
40 


190 

119 

183 

108 

22 

10 

14 

1 

250 
22 


62 


3 
3 


Total 

amount  paid 

in  w^ages 

during  the 

year. 


$2,000  I 
1,  473,  2  8 
4,500  , 
153,752 
95,  190 

74,  .571  ' 
78.389 

30,  000  ! 
10,000  1 
10,  800  i 

2,800 
24, 189 
10,  600 
43,  002 

31,  703 


61,817 

4,200 

17,  600 

110,  000 

13,  515 

130,  437 

142,  057 

90,113 

3,200 

7,931 

5,  750 

30,  800 
7,  320 

19,  672 
1,452,641 

146.  067 
188,  695 

31,  777 
109.  673 

15,000 

48, 171 

12.  650 

9,  915 

192,  959 

7,398 

26,  950 
6.5.  500 

27,824 

100,  000 
43, 146 

66,  261 
195.  888 
23,  230 
*,500 
12,035 

136,  664 

61,  800 

5,929 

125,  500 


10, 
175, 
6, 
35, 
24, 

21, 

4, 

1, 172. 

118, 

18, 


000 
000 
000 

8;;3 

520 

645 
852 
405 
270 
000 


12,  000 

21,  669 

51,  487 

248,  535 

9,400 

442,  528 


6,  .590 
12,800 

2,  600  I 
9.5,000  I 

43, .513 
10,  650 

7,  600 
14,  695 
22,  208 


Value  of 
materials. 


$23,  6Cn 

1,  409,  309 

50,  000 

294,  417 

315,  508 

145,  975 
174,  025 

80,000 
120,000 

12,  300 

32,  880  ' 
135.919 

15,000 
127.655 

34,  675 

354,454  ! 
12,600 
68.  000  < 

355,  210 

5,010 

233,  912 
181.918 
266.  468 
18,  000 
125,  000 

41.275 

143,  200 

82.  650 

26,  12.-< 

2,641,742 

85,  838  ' 
604.911 

48,  403 
258.  367 

41,  5t.O 

104,  930 

10.  118 

36. 192 

3,  954,  851 

64,224 

41,  260 
110,  360 
89,  678  j 

100,  000  I 
70,  785  j 

98,117  I 
214,700  i 
22,050  ' 
10,  000 
47,  254 

280,  906  I 

72,000 

9,814 

500,  875 


60,000 
532,  000  ' 

10,  000  I 
109,  221 

41,  000  j 

2a,  798  I 

20,  600 

2,  623,  031 

360,  490 

120,  000 


Value  of 
products. 


$26,000 

3,  6o«,  157 

59, 000 

537,  51(1 

471,370 

277,  000 
295,320 
120,  OOO 
150, 000 
32,  000 

40, 000 
230,  371 

33, 000 
212,  020 

84,  789 

465,  692 
31, 000 
90,  000 

645,  OUO 

28, 200 

424,875 
385, 783 
430, 185 
30.  000 
150,000 

68,  740 
287,  823 
120,800 

50, 000 
5  270, 193 

329, 423 
905, 761 
112, 99:i 
402, 901 
84,200 

105,326 

26,  845 

60, 200 

4,  399, 060 

73, 945 

103, 5'10 
255, 60O 
148, 940 

225, 000 
137, 6.33 

231,  001 
583, 085 
59, 200 
24,000 
74,  031 

553, 981 
154, 000 
20,  902 
843, 600 


75, 000 
1,  200,  000 
20, 000 
287, 570 
89,  800 

73,  504 
27,190 
5, 117, 020 
456, 000 
140,  000 


12,  500 

3,500 

210,  090 

86,612 
250,  728 

43,  000 
32,374 
275,000 
420, 552 
292, 32S 

396,  2.52 

1,113,391 

22,700 

7,850 

25,  000 

70, 179 

37,400 
26,500 
32,000 
198, 112 

119,  078 
6,600 
87.  000 
47,  373 
10,200 

178,037 
25,000 

102,000 
83,935 
50, 626 
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Table  v.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

CONNECTICUT— Continued. 


Counties  and  industries. 


Is''EW  Lo:MDo::~-con tinned. 

Miserl  textiles  (see  also  Cotton  goods ;  Silk  and  silk  goods ;  "Wooleii 
goods) . 

Paper 

Pnntin,'^  and  publisliiug 

•    Rubber  and  elastic  goods 

Saddlery  find  harness 


No.  of 
estab- 
lish- 
ments. 


Sash,  doors,  and  bflinds 

Sbipbuildiu;,' 

Silk  find  silk  goods  (sen  also  Mixed  textiles)  . . . 
Slaughtering\iDd  meat-packing,  not  including 

establisbmt'nts. 
Soap  and  candle'^  


retail  butchering 


Steam  fittings  and  boating  apparatus  (see  also  Fouudery  and  ma- 
chine-shop products). 

Tinware,  copperwaro,  and  sheet-iron  ware  

Tobacco,  cigars  and  cigarettes 

Woolen  goods  (Neo  also  Alixed  textiles  ;  "Worsted  goods)    

Worsted  goods  (see  also  Woolen  goods) 

TOLLAXP: 


Ammunition 

Belting  and  hose,  leather 

Boxes,  fancy  an<l  paper 

Clothing,  men's 

Cotton  goods  (see  also  Hosiyy  and  knit  goods ;  Mixed  textiles)  . 

Envelopes 

Flouring-  and  grist-mill  products 

Fonndci-y  and  machine-shop  products 

Hosiery  and  knit  goods  (see  also  Cotton  ; 
Lumber,  sawed 


;oods ;  Woolen  goods)  - 


Mixed  textiles  (see  also  Cotton  goods ;  Silk  and  silk  goods ;  Woolen 
goods). 

Paper  (see  also  Envelopes) 

Shoddy  (see  also  Mixed  textiles) 

Silk  and  silk  goods  (see  also  Mixed  tuxtihis)    

Tinware,  copperware,  and  sheet-iron  w  are 


Woolen  goods  (see  also  Mixed  textiles;  Worsted  j 
Worsted  goods  (see  also  Woolen  goods) 

WlNDHAJI:    * 


;oods)  . 


Agricultural  implements 

Boots  and  shoes 

Bread  and  other  bakerj'^  products  . 

Carriages  and  wagons 

Clothing,  men's 


Cotton  goods  (see  also  Mixed  textiles)    

Flouring-  and  giist-mill  products 

Foundery  and  machine-shop  products 

Lumber,  sawed 

Mixed  textiles  (see  also  Cotton  goods ;  Silk  and  silk  goods ;  Woolen 
goods). 

Paper 

Sash,  doors,  and  blinds  (see  also  Wood,  turned  and  carved) 

Silk  and  silk  goods  (see  also  Mixed  textiles) 

Wood,  turned  and  carved  (see  also  Sash,  doors,  and  blinds) 

Woolen  good.-i  (seo  also  Mixed  textiles) , 


10 
5 
1 
9 


Capital. 


$939,  500 

690,  000 

36,  300 

40,  000 

8,700 


AVEKAGE  NUMBEK   OF 
HANDS  EMPLOYED. 


Male.s 

above  16 

years. 


19 

500 

119 

050 

16 

000 

31 

500 

41,000 

9 

000 

fiO 

600 

24 

950 

1,  813,  500 
20,  000 


24,000 

3,500 

9,000 

4,600 

859,  000 

200,  000 
39,  500 
IS,  000 
70,  000 
82,  550 

864,  000 

35,  000 

82,  600 

560,  000 

4,600 

2,  569, 140 
60,  000 


4,000 
50,  000 

9,950 
41,  100 
41,  500 

11,  928,  000 

83,  525 

177,  800 

74,  500 

75,  000 


34,  000 

6,500 

BOO,  000 

15,  300 
965,  500 


283 
40 
29 
12 


231 

5 

19 

22 


Females 

above  15 

years. 


25 
13 
38 
02 
113 


12 

86 

127 

8 

1,614 
143 


13 

187 


27 
',894 


192 

98 


100 
4 


Cbildren 

and 
youths. 


66 
28 

950  433 

7  :  10 


18 
15 
4 
12 
363 


31 

7 
326 


48 
266 


38 
624 


635 
50 


38 
2,544 


350 


Total 

amount  jiftid 

ia  wa^es 

durinij  the 

year. 


125  ' 


256 
15 


103 

8 

146 


.$208,  112 


105,  700 
29,  850 
12,  000 
5,974 

11,  800 

114,  845 

8,500 

11,500 

Valiln  of 

Value  of 

;     UKilunal.^. 

ivfoducts. 

;          $920, 1)93 

$1,  O.JO,  779 

1         729,  .:,.:.o 

1,  035,  225 

9,  L'-J.-, 

53,  300 

500,  Ollu 

520,  000 

'                13,  OOO 

29,  900 

i            ];^,  000 

30,  500 

!'             24l.>,201 

398,  487 

ll             104,  K,l) 

148,  250 

l-.7,9,.,0 

182,  100 

1,100 

:;.s,  3.53 

ll!,  325 

4''0,  915 

8,000 


13,  000 
111,000 

8,183 

8,430 

lO:.,  535 

30,  000 

3,110 

IL',  000 

14,  500 
20, 17.-. 

300,  359 

6,000 

s.-s,  01.-. 

108,  360 

4,  850 

84.5,  i.S,^ 
87,  360 


3,300 
88,  108 

2,150 
17,4.50  1 
18,507  I 

1,  707,  515  ! 
8,850  , 
fl  1,282 
21,074 
2.5,000 
I 


8,906 
12,  700 

109,  075 
21,  200 

387,  985 


47 

700 

20 

000 

78 

8.-,l 

26 

1104 

2,  104 

7_'7 

32 

,'ii)0 

45 

000 

50 

000 

8 

lli)0 

15 

900 

575 

501 

280 

000 

79 

.•yjs 

10 

300 

70 

325 

77 

3.'t 

1,080 

063 

22 

700 

257 

000 

928 

760 

24 

550 

it.  793 

345 

10,  525 
187, 400 
12,  800 
21,1.50 
46,  900 

,  010,  3S8 
303,  434 
151,  287 
119,844 
44, 100 


62,  638 

20, 100 

583,  595 

22,  030 

,  162,  693 


30,000 

142,  287 

56,550 

,  256,  570 

45,000 


75,  000 
75,  OOO 
20,  000 
32,  825 
937,  3«9 

325,  000 
103,  258 
32,442 
113,  800 
134,  630 

2,  060,  043 

34,  500 

338, 100 

1,  627, 145 

34,  000 

6,  686,  434 
1,  008,  000 


27,  600 
322,  060 
24,200 
.51,  028 
99,  000 

,  871,  604 
352,  489 
291,  633 
181,  797 
142,  600 


92,  300 
36,  800 
798,  515 
49,  200 
3,  296,  755 


DAKOTA  TEREITOEY. 


Buni.EIGU: 

Flouring-  and  grist-mill  products 

CasS: 

Saddlery  and  harness 

Tinware,  copperware,  and  she«t-iron  ware 

€l.AY; 

Flouring-  and  grist-mill  products 

Lawrence  : 

Briok  and  tile 

Flouring-  and  grist-mill  products 

Jewelry 

Lumber,  planed 

Lumber,  sawed 

MlXNEHAHA; 

Flouring-  and  grist-mill  products 

Union  : 

Flouring-  and  OTist-mill  products    

Lumber,  sawed 

Yankton  : 

Flouring-  and  grist-mill  product* 

Liquors,  malt 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware 


$40,  000 


11, 100 
6,800 


22,000 


7,800 
12,  000 
17,  000 
10,  000 
74,850 


84,000 


41,000 
11,  800 


26,  200 

25,  600 

9,300 

17,  900 


10 

^'> 

7 

<n 

0^ 

o 

10 

80 

1 

^? 

T* 

?*> 

17 

H 

0 

10 

1 

3,  000 


7,000 
4,200 


17,  700 
1,700 

17,300 
9,000 

42,  894 


7,  200 
2,600 


11,  430 
3,466 
4,500 
5,  500 


$34,  2.50 


23,  000 
11,000 


92,  02.-. 


.5,  07.-. 
20,  900 
13,  2.«) 

7,(liHl 
215,  01.  ^ 


$40,  340 


40,  000 
20,500 


29,  500 
29,  600 
40,  500 
20,  000 
331,  922 


197.  700 
23,  500 

251.213, 

33,  550 

146,  sno 
12, '.'11 
19,  51  "1 
16,  500 

19-5.911 
23,  055 
31,  600 
30,  000 

215 


206 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTURES,  BY  COUNTIES,  ETC.:  1880. 

DELAWARE. 


Counties  and  industriee. 


KEKT: 


Agricultural  implements 

Baskets,  rattan  and  willow  ware 

Fertilizers 

I'louring-  and  grist-miU  products 

Foundery  and  machine-sliop  products  . 


Fruits  and  TegetaLles,  canned  and  preserved. 
Lumber,  sawed 

Mixed  textiles  (.see  also  Woolen  goods) 

TToolen  goods  (&ee  also  Mixed  textiles) 

Nbw  Castle  : 


Agricultural  implements 

Belting  and  hose,  leather 

jCread  and  other  bakery  products  . 
Brick  and  tile '. 

Cairiage  and  wagon  materials 


Caniages  and  wagons 

Cai  s,  railroad,  street,  and  repairs 

Coffins,  burial  cases,  and  undertakers'  goods. 

Clothiug,  men's 

Conlectionery 


Ko.of 
estab- 
lish- 
ments. 


Cotton  goods 

Fertilizers 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Fruits  and  vegetables,  canned  and  preserved . 


Furniture 

Grease  and  tallow 

Gunpowder 

Iron  and  steel 

Iron  bolts,  nuts,  washers,  and  rivets  . 


Iron  forgings 

Iron  ijipe,  wrought 

Jute  and  jute  goods  . .. 

Leather,  curried 

Leather,  dressed  skins  . 


Liquors,  malt 

Lumber,  planed 

Lumber,  sawed 

Marble  and  stone  work  . 
Matches 


Mats  and  matting 

Paints 

Pai>er 

Hooting  and  roofing  mateiials  . 
Eubber,  vulcanizetJ 


Saddlery  and  harness 

Saws 

Shipbuilding 

Slaughtering  and  meat-packing 

establishments. 
Soa,p  and  candles 


not  including  retail  buteherrng 


Sporting  goods 

Springs,  steel,  car,  and  carriage 

Tinware,  copperware,  and  sheet-iron  ware. 

Tobacco,  cigars  and  cigarettes 

Tools 


Woolen  goods 

Sussex  .- 

Baskets,  rattan  and  willow  ware 

Fertilizers , 

Flouring-  and  grist-mill  products 

Fruits  and  vegetables,  canned  and  preserved- 
Lumber,  sawed 


Shipbuilding  . 


Capital. 


$22,  700 
20,225 
89,  700 

177,250 
20,  000 

352,  579 

73,  200 

8,000 

8,000 


43,  500 
30,  000 

110,  000 
£14,  000 

121,  000 

418,  270 

689, 100 

10,  000 

70,  500 

49,  000 

D29,  570 
527,  000 
516,  865 
705,  600 

18,  000 

38,  200 
15,  000 

1,  000,  000 
1,431,469 

10,  000 

51,  000 

025,  000 

25,  000 

12,  000 

926,  500 

95,  000 
30,  000 

19,  200 
27,  500 

250,  000 

5,000 
60,  000 

2,  508,  000 

10,  000 
150,  000 

24,  700 

60,  000 

905,  500 

160,  000 

14,  800 

10,000 

15,  000 
112,  600 

32,  300 
leO,  000 

342,  559 


50,  000 
136,  300 
66,  900 
25,  800 
106,  850 

28,  700 


AVERAGE  MJilEER  OF 
HAJitIS  EMPLOYED. 


Males 

above  16 

years. 


25 
56 
96 
48 
10 

324 

131 

23 

23 


40 

10 

45 

183 

101 

381 
760 
10 
52 
16 

303 

119 

133 

738 

25 


4 

248 

818 

20 

53 

618 

8 

9 

848 

15 
26 
22 
23 
200 


10 

179 

16 

15 

32 

5 

1,454 

20 

12 

10 
36 
62 
50 
100 


Females 

above 15 

years. 


148 


79 
235 


DISTKICT  OF  COLUMBIA. 

(See  city  ofWashington,  Table  VI.) 

FLORIDA. 


Alachua: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Tar  and  turpentine,  not  including  farm  products 

Columbia: 

Flouring-  and  ^rist-mill  products 

Lum  btr,  sawed 

Duval  : 

Bread  and  other  b.tkery  products 

Lumber,  sawed * 

Tob.^rco,  cigars  and  cigarettes , 

216 


469 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


147 
10 


12 
100 


30 
2 


419 

223 

50 
2 

49 

7 

1 

2 

73 


124 


29 


$10,  700 

6,050 

22,  777 

9,  920 

4,000 

83,  021 
12,  432 
10,  000 
10,000 


9,774 

3,500 

25,  330 

47,816  I 

46,250 

130,  556 
319,  915 

5,250 
25,  100 

5,600 

232,  727 
55,508 
55,  797 

261,  868 
3,000 

9,000 

3,000 

116,  778 

344,  476 

6,550 

16,  590 

245,  278 

9,358 

3,581 

388,  064 

7,370 
7,000 
2,160 
8,400 
44,  000 

2,000 
5,200 
112,  666 
8,344 
5,000 

13,  400 

6,000 

850,  248 

11,  200 

6,180 

5,000 
11,  600 
31,  608 
24,  420 
52,  000 

98,  604 


20,  000 
13,  281 
6,614 
13,  600 
26, 102 

46,  074 


Value  of 
materials. 


$10,100 

16,800 

170,  600 

256,210 

4,000 

401.  683 
68,  955 
20,  000 
20,  000 


9,395 
38,  000 
97,855 
26,  373 
55,  790 

265,  098 
775,  900 
10,  750 

44,  600 
18,  000 

632,  205 
226,  000 
785,  848 
325,  372 
10,  000 

8,700 

98,  000 

127,  686 

1,  214,  050 

28,  044 

57,  043 

1,  491,  476 

31,306 

60,  800 

1,  350,  860 

38,  959 
49,  500 

14,  766 

10,  000 
446,  727 

17,  000 

20,  000 

682, 154 

11,  500 
40,  000 

29,  800 
10,  000 

836,  608 
179,  368 

13,  400 

15,  000 

45,  500 
82,  963 
34,  840 
65,  000 

425,  085 


26,  700 
45,  716 

123,  045 
41,  820 

159,  654 

120,  667 


19,  750 

14 
31 
26 

8 
54 

7 
20S 

lis 

37,  500 

12,  000 

14,  600 

1 

39,  800 

12 

2,  000 

57,  000 

32,  300 

8 

$1,  050 
6,210 
10,  600 


1,653 
10,  987 


3,420 
47,  412 
71,  650 


$25, 746 
18,600 
12,  000 


38,  474 
53,  695 


13,  900 

184, 187 

27,  200 


Value  of 
products. 


$28,  530' 
31,925 
234, 350 
2iO,  m 
24,  000 

536,  040 
114,  600' 
44,000 
44,  000 


28,  671 

44,  570' 

169,  000 

101, 400 

140,  COO 

485,  067 
1, 185,  688 
24,  600 
86,  600 
35, 000 

1,  057,  257 
294, 000' 
em,  788 
677, 225 

20,  OOO 

32, 800 
124, 000 
243,  365 

2,  347, 177 

37, 100 

2,  OOo'  000 
46,422 
57,  800 

1, 886, 697 

66,  998 
65, 000 
15,095 
22,400 
660,  000 

26,  000 
30, 000 
737, 905 
29, 600 
66, 062 

60,500 

23, 000 

1,  974, 203 

198,  OOO 

22,  070 

25, 000 
0,5, 500 

160,  627 
78,453 

130,  000 

617, 253 


77, 300 
128,300 
152,410 

78,900 
271, 365 

176,308 


$28, 009 
29,526 
36,000 


41, 320 
90, 118 


20, 780 
279, 300 
116,820 
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Table  v.— SELECTED  STATISTICS  OF  MANTJPACTUEES,  BY  COUKTIES,  ETC.:  ISSO. 

FLORIDA— Continued. 


Connties  and  induetries. 


Escambia: 

Lumber,  sawed 

Lets:: 

Lumber,  sawed 

Madisox: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

MOXKOE  (Key  West  city): 

Shipbuilding 

Tobacco,  cigars  and  cigarettes 

Nassau  : 

Lumber,  sawed 

Tar  and  turpentine,  not  including  farm  pi  oducts 

Saxta  Eosa: 

Lumber,  sawed 

Sash,  doors,  and  blinds 

SUVVASXEE ; 

Lumber,  sawed 

Tar  and  turpentine,  not  including  farm  products 

WABUIXGTON; 

Lumber,  sawed 

ArPLlSG : 

Lumber,  sawed 

Tar  and  turpentine,  not  including  farm  products 

EALDWI.V ; 

Plouring-  and  grist-mill  products 

Bartow  : 

Carriages  and  wagons 

Cotton  goods 

riouring-  and  grist-mill  products 

Iron  and  steel 

Beekien  ; 

Lumber,  sawed <. 

Tar  and  turpentine,  not  including  farm  products 

BiBE: 

Brick  and  tile 

Carriages  and  wagons 

Confectionery 

Cotton  goods 

Drugs  and  chemicals 

Flouring-  and  grist-mill  products 

Foundcry  and  machine-shop  products 

Printing  aud  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes  

Brooks  : 

Cotton  goods 

Flouring-  and  grist-mill  products 

Bryan  : 

Tar  and  turpentine,  not  including  farm  products 

Camden  : 

Lumber,  sawed 

Tar  and  turpentine,  not  including  farm  i^roducts 

Campbell  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Carroll  : 

Flouring-  and  grist-mill  products ■  -  - 

Lumber,  sawed 

Catoosa: 

Flouring-  and  giist-mUl  products 

Lumber,  sawed 

Chatham ; 

Bread  and  other  hakery  products 

Brick  aud  tile 

Carriages  and  wagons 

Cooperage  

Cotton  goods 


No.  of 

estab- 

Ush- 

ments. 


Capital. 


$733,  000 
91,000 


4-2,  500 
305,  150 


23,  900 
420,  400 


1S2,  000 
10,  GOO 


374,  500 

25,  000 


10,  000 
77,  000 


25,  000 


AVERAGE  NUMBER  OF 
HANDS  EMI'LOVED. 


Males 

above  16 

years. 


Females 
above  15 
yoais. 


422 
102 


19 

215 


23  ' 

1,377  r 


217 
97 


Children 
and 

youths. 


Total 

amount  paid 

in  wages 

during  the 


Viilue  of 
materials. 


Value  of 
pioductK. 


489 


21 
370 


261 
6 


!i;17o,  400 
3H,  500 


4,  55S 
S3, 100 


IG,  450 
337,  900 


54,  300 
21,  100 


95,  600 
5,000 


4,000 
92,  000 


$.502,000  ! 


07,  990 


51,405 
140,  780 


21,  eoo 

527,  907 


337,  631 
15,  000 


331,825 
30,  000 


GEORGIA. 


$91,  500 
63,  600 


19,  000 
46,  000 
106,  550 
197,  100 


41,  500 
31,700 


14,  600 
10,  000 

13,  000 
226,  000 

10,  000 

26,  700 
97,  000 
122,  600 
34,  000 
37,  000 

14,  800 
8,800  I 


18,000  I 

10,150 ; 


36,  000 


216,  000 
12,  000 


40,  500 
14,  650 


48,  700 
38,  475 


25,  500 
62,  000 


71,250 

59,  500 

6,300 

3,000 

150,  000 


161 
17 


23 

15 

32 

135 


18 
137 


138 
25 
16 
123 
100 

16 
103 
64 
29 
112 

16 
17 


1 

1 

25  1     20 

8 

159 
25 

84 

1 

14 

9 

15 

9 
10 

2 

20 

10 

7 
0 

5'' 

--. 

31 



j 

101 

1 

11 

19 

103 

15 

2 

62 
17 

i 

17 

.. 

46 

is 

12 

$16,750 
28,  632 


3,042 


7,100  : 
9,000  ! 
6,871  ! 

11,  585  il 


5,144 
25,  500 


23,  750 
9,600 
5,300 

56,  215 

37,  000 

4,655 

38,  690 
43,300 
14,600 
28,  190 

6,212 
17,  640 


1,  898 
-55 


40,  500 


21,352 
b,  000 


2,430 
3,320 


3,450 
8,000 


$53,  8:i0 
19,  COO 

73 

270 

12 

40 

205 

30 

000 
000 
876 
860 

30 
51 

100 
100 

12 

9 

25 

402 

50 

150 
600 
200 
400 
000 

165,  340 
74,  450 
42,  000 
,52,  000 
43,500 

15 

400 
300  ' 

12,  204 
50,  020 


206,  600 
20,  000 


139,  335 
15,  390 


82,  354 
38,  504 


122,  995 
17,  206 


30,  342 

208,  240 

13,  90J 

11,  587 

7,417 

7,000 

6,950 

38,400 

40,000 

109,  090 

217 
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TVBLE  V._SELE{JTED  STATISTICS  OF  MANUFAGTUEBS,  BY  COUNTIP^.  ETC. :^  1880, 

GEOEGIA— Continuerl. 


©ountiea  and  industriea. 


Chatham — continued. 

rlouTing-  and  grist-mill  products 

Ponndr;ry  and  inacliine-shi.ip  products  . 

Lumber,  sawed 

Piintint;:  and  iiublishius 

iiice  cleaning  and  polisiiing 


No.  of 
estab- 
lish- 
ments. 


Tar  and  turpentine,  not  including'  farm  products  . 

Tinware,  coiipci'ware,  and  sheet-iron  ware 

Tobacco,  cii'ars  anil  cigarettes 


Chatiooo.a 

Cotton  goods  

Flouring-  and  giist-mill  products  . 

CHEItOlvEE: 

Cotton  ;;0  ids  

Flouring-  and  grist-mill  products  . 

€LAr,KE: 


Cotton  2;oods  

Flouiiug-  aud  gTist-mill  products 

Foundery  and  machuie-sbop  products  . 

Paper 

Woolen  goods 


Clisch  : 

Lumber,  sawed 

Tar  aud  turpentine,  not  including;?  farm  products 
f  oun: 

Boots  and.-^ljoes 

Cotton  good.H     

Flouring-  and  grist-mill  products 

Furniture,  chairs 

Leather,  curiied 


I^eather,  tanned. 
Paper 

AVoolen  goods  -  - 


■Coweta  : 


Agricultural  implements 

Cotton  goods 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Coke 

Flouring-  and  grist-mill  products  . 
Iron  and  steel  


De  KALli  : 

Cotton  goods  

Flouring-  and  grist-mill  products 

Liquors,  distilled 

Lumber,  sawed 

Paper 

Dodge: 

Lumber,  sawed 

Tar  and  turjientine,  not  including  farm  products . 
Douglas  : 

Flouring-  aud  grist-mill  products 

Emanuel: 

Lumber,  sawed 

Tar  and  turpentine,  not  including  farm  products  . 
Floyd : 


A gricultural  implements 

Fei  tilizers 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 
Furniture  


Leather,  tanned 
Lumber,  planed. . 
Lumber,  sawed  . . 


Fulton  : 


Agricultural  implements 

Bags,  paper  

Loxes,  fancv  and  paper 

Bread  and  other  bakery  products. 
Brick  and  tile  


Carnages  and  wagons 

Clothing,  njen's    -• 

Coal-tar 

Coifee  and  spices,  roasted  and  ground 

Collins,  buiial  cases,  and  undertakers'  goods  - 

Confectionery 

Cotton  goods     

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture  


Capital. 


$121,  000 

64,  000 

73,  noo 

104,  800 

263,  000 

9,  000 

44,  000 

8,000 


400,  000 
4.3,  400 


21.  000 
2.3,  360 


392,  000 
24,  500 
21,000 
63,  000 
30,  000 


80,  000 
S,  400 


18,  000 

192,  000 

126,  050 

0,  000 

7,100 

12, 100 

25,  000 

103,  833 


20,  000 
90,  000 
62,  800 
11,  800 


80,  000 

18,  200 

130,  0.10 


70,  000 
90,  7.-i0 
C,  210 
14,  700 
97,  000 


22,  650 
41,  UOO 


31,  950 


26,  000 
10,  000 


1.5,  000 
20,  000 
82,  850 
178,  000 
4,  300 

10,  400 
6,500 
87,  845 


125,  000 
75, 000 
26,  500 
36,  900 
36,  890 

22,  000 
13,  400 
10,  000 
17,  000 
17,  600 

78,  300 
52.5,  000 
155,  350 
314,  866 

22,  850 


A\'EEAGE  NtnUBER  OF 
HANDS  EHPLOYKD. 


Males 

above  16 

years. 


Females  Children 
above 15       aud 
years,      youths. 


111 

100 

111 

60 
19 
32 


145 
9 

24 


10 
69 

82  I 
12 


107 

9 

192 


4^ 


84 
263 


29 
190 
15 

9 
15 
91 


95 
45 

7 
42 
278 

86 
12 
26 


SO 
136 

60 
172 


Total 

I  amount  paid 

in  wages 

during  the 

year. 


2 

74 


17 


152 


26 


13 


49 


23 
238 


78 


137 


2 
50 


106 
4 


1 
120 


'.an 


$25,  096 
50,  197 
21,  904 
6li,  Ci03 
34,  3:>7 

14,  750 
9,861 
12,  311 


36,298 

2,  7u6 


3,650 
1,  727 


82,  147 
1,174 

11, 107 
7,674 
4,850 


16,  000 
10,  000 


4,000 

44,  Oil 

24,215 

5,000 

1,500 

2,300 

1,602 

16,  598 


20,  000 
7,950 
3,646 
2,325 


13,  837 
1,425 
9,000 


16,  000 
6,  605 
2,100 
3,066 

14,  292 


19,  000 

56,  400 


10,400 
10,  000 


3,000 
2,000 
5,  537 
78, 193 
5,000 

3,300 

5,800 

25,  901 


36,  600 
30,  000 
5,900 
19,  260 
52,  680 

32,  800 
8,465 
3,500 
5,  200 

12,  700 

18, 146 
51,  460 
18,  201 
82,  793 
18,  568 


Value  of 
materials. 


$33S,  225 

08,  683 

124,  500 

52,  600 

1,  309,  400 

28,  500 
22,  700 
14,  255 


183,  780 
65,  582 


Value  of 
products. 


24, 660 
33,  205 


304,  414 
21,  208 
12,  026 
38,067 
25,  000 


101,000 
2,118 


28,  000 

156,  990 

640,  563 

5,000 

27, 180 

19,  940 
]3,4;0 
72,  560 


9,400 
33,  600 
67,404 
13,850  ' 


124,  900 

44,  910 

173, 183 


43,  327 
120,  486 
20,  060 
12.841 
77,446 


73,  000 
65,  400 


66,  226 


.58, 160 
12,  000 


17,  .600 

18,  000 
328,  618 
200,  007 

2,000 

19,  290 
2,  600 

79,  738 


200,  000 
100,  000 

12,  .500 
116,  500 

38,  946 

30,  700 
17,  000 
10,  OOO 
21,  OOO 
25,  300 

215,  000 
200,  000 
557,  273 
114,784 
29,  759 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTURES,  BY  COUl^TIES,  ETC. :  1880. 

GEORGIA— Continued. 


Counties  and  industries. 


iFULTO>' — continued. 

Ice,  artiUcial 

Iron  and  steel 

Liquors,  malt 

Lumber,  planed 

Lumber,  sawed 

Marble  and  stone  wort - 

Millstones    

Patent  medicines  and  compounds 

Piintiup:  and  publi-sbing 

Saddlery  and  liarness 

Slangbteiing  and  meat-paclting,  not  including  retail  bntcliering 
establisbraeiits. 

Srraw  goods 

Tinware,  copperwarc,  and  .sbeet-iion  ware    

•Gl.YSX : 

Lumber,  sawed 

GOKBOM : 

Plouring-  and  grist-mill  products -- 

Lumber,  sawed 

Greene: 

Cotton  goods - 

Flouring-  and  grlst-inill  products 

■GWIXNETT: 

Plouring-  and  grist-mill  products 

Leather,  tanned  

Lumber,  sawed 

Saddlery  and  harness 

IlALl.: 

Boots  and  shoes - 

Carriages  and  wagons 

yiouring-  and  grist-mill  products 

Leather,  curried 

Leather,  tanned : 

^Bahkis  : 

.Cotton  goods - 

Flouring-  and  grist-mill  products 

H.ART : 

FIourlDg-  and  grist-mill  products 

Eekey  : 

Flouring-  and  grist-mill  products ^ 

HOUSTOX: 

Cotton  goods  

Flouring-  and  grist-mill  products 

Fonndery  and  machine-snop  products 

JaCKSOK : 

Flouring-  and  grist-mill  products 

Lumber,  sawed  

Jefferson: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

LOWKDES: 

Flouring-  and  grist-mill  products 

Lumber,  sawed      

Tar  and  turpentine,  not  including  farm  products 

McISTOSII : 

Lumber,  sawed 

MORGAX : 

Flottring-  and  gi'ist-mlU  products 

Muscogee: 

Agricultural  implements - 

Eag^ng,  flax,  hemp,  and  jute  

Carriages  and  wagons - 

Clothing,  men's 

Cotton  goods 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  

Lumber,  sawed 

Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware 

NewTOX  : 

Cotton  goods  

Flouring-  and  grist-mill  products 

Lumber,  sawed ■ 

■Oglethohpk  ; 

Flouring,  and  griat-mill  products 

Lumber,  sawed 

I'lCKE.NS ;  . 

Cotton  goods ■ 

Flouring,  and  grist-mill  productis - 


Ko.  of 
estab- 
lish- 
ments. 


Capital. 


$98,  000 

2.50,  000 

65,  000 

81,  000 

12,  900 

14,  400 

liO,  00  J 

102,  600 

183,  600 

12,  200 

25,  700 

21,  000 
44,  300 


53,  650 
17,  750 


100,  000 
60,  500 


55,  500 
3,260 

16,  750 
2,500 


21,  800 
7,300 

40,  850 
4,600 

10,  500 


100,  eoo 

36,  700 


33,  400 


40,  000 
33,  300 
30,  000 


27,  225 
16,  100 


24,350 
9,850 


13,  300 
24,000 
7,500 


170,  000 
33,  300 


28, 470 

40,  000 

7,000 

12,  .500 

1,  984,  667 

121,  000 

112,  344 

17,  500 

22,  000 

15,500 


27,  000 
29,  800 
16,  600 


48,  300 
18, 140 


30,000 
19,  000 


AVEEAOE  NUMBER  OF 
HANDS  EMPLOYED. 


Males   iFemoles'Children 
above  16 ,  above  15       and 
years.       years,      youths. 


33 

475 
26 

235 
48 

25 

6 

59 

163 

15 


23 
30 
120 


17 
16 
11 

674 

36 
113 
42 
37 
16 


115 


30 


25 


,53 
1,056 


Total 

amount  paid 

in  wages 

during  the 

year. 


Value  of 
materials , 


$11,  900 

102,  239 

10,  913 

5(i,  789 

8,  300 

8,  950 

2,  000 

30,  492 

71,112 

8,  000 

9,  473 

21,  000 
25,  250 


4,140 
4,400 


24,  000 
3,767 


6,  305 
2,  775 
6,365 
6,160 


5,600 
8,  850 
3,343 
1,  925 
2,950 


14,  400 
2,470 


2,  062 

4,416 

9,  426 
3,983 
5,000 


2,309 
3,  990 


2,466 
3,760 


1,840 

9,805 

16,  000 


4,790 
10,  400 

7,500 

H,  500 

422,  221 

13,  732 

34,822 

6,3.32 

6,  600  ! 

5,082 


I 


5,447 
1,816 
4,519 


4,340 
3,350 


3,000 
1,913 


$:o,  100 

373,  276 
60,  567 

170,  1*00 
56,  110 

7,  800 
10,  000 
X,  700 
96,  549 
17,  100 

269,  077 


16 

SO 

200' 
400 

633 

600 

88 
14 

950 
224 

60 
172 

000 
510 

1.35 
25 
26 
10 

668 
780 
055 
'000 

29 
7 
80 
19 
10 

916 

500 
819 
955 
410 

48,  260 
76,  944 

28,  319 
70,  800 
9,  200 


55,  810 
16,  747 


45,  767 
17,  810 


33,  090 
15,  610 
11,  500 


70,904 


39,  286 

60,  000 

9,000 

15,  500 

963,  927 

384,  210 
27, 332 

13,  780 
80,  000 

14,  200 


53,  426 

17,  275 


68, 140 
13, 135 


26, '200 
51,  470 


Value  of 
products. 


$64,  000 
486.  760 

99,  584 
2P.5,  000 

83,  255 

3.3,  100 
30,  000 
128,  500 
229,  883 
32,  000 

309,  093 

76,  000 
137,900 


106,  030 
31,  248 


80,  008 
188,  070 


157,  066 
36,  600 
48, 148 
24,  009 


42,  400 
21,000 
87,  661 
27,  400 
27,125 


81,  000 

82,  720 


89,  797 

46,  546 
80,  993 
35,  000 


62,  691 

30,  527 


51,244 
32,  200 


40,  409 
40, 105 
33,  600 


60, 118 
65,  000 
20,  000 
38,  000 
1,  883,  337 

564. 142 
82,  179 
22,  200 
45,  000 
33,  930 


43,  960 

54,  439 
28,  575 


72,  193 
36,  010 


40,  000 
56,962 


219 
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Table  Y.— SELECTED  STATISTICS  OF  MANUFAOTUEES,  BY  COUNTIES,  ETC.:  1880. 

GEORGIA— Continued. 


Conntics  and  induetrieB. 


PnSECE : 

Lumber,  sawed 

Tai'  and  turpentine,  not  inclnding  farm  products 
Pike: 


CaiTiages  and  wagons 

Flouring-  and  grist-mill  products  - 
Lumbei',  sawed 


Polk  : 


Flouring-  and  grist-mill  products  . 

Iron  and  steel  

Lumber,  sawed 


No.  of 

estab- 

lisb- 

ments. 


PUTXAJI  : 

Flouring-  and  grist-mill  products . 

ElCHMOSD  ; 

Brick  and  tilo 

Carriages  and  wagons 


Confectionery  , 
Cotton  go  ds  . 
Fertilizers 


Flouring-  and  grist-mill  products 

Foundery  and  macliine-sliop  products  . 

Ice,  artificial 

Printing  and  publigbing 

Sasli,  doors,  and  blinds 


Tinware,  copperware,  and  slieet-iron  ware  . 
Woolen  goods 

EOCKDALE : 


Flouring-  and  grist-mill  products 

Lumber,  sawed 

Paper 


J-CKEVEX  : 

Lumber,  sawed 

SrALia^'O : 

Carriages  and  wagons 

Flouriiig.  and  grist-mill  products- 


Flouring-  and  grist-mill  products  - 
Lumber,  sawed 


TALBOT: 

Flmring-  and  grist-mill  products 

Teleaik  : 

Lumber,  sawed 

Tar  and  turpentine,  not  including  farm  pioducts  . 
Teriiell: 


Carriages  and  wagons 

Flouring-  and  grist-mill  ijroducts. 
Lumber,  sawed 


Cotton  goods 

Flouring-  and  gri 


;t-mill  products  . 


Cotton  goods 

Flouring-  and  giist-mill  products- 
Lumber,  sawed 


WaLKEK  ; 

Flouring-  and  gi'ist-mill  products 

Walton  : 

Cotton  goods 

Flouring-  and  grist-mill  products 

Waee  : 

Lumber,  sawed 

Tar  and  turpentine,  not  including  farm  products  . 

Wahhex  : 

Cotton  goods 

FIoui  ing-  and  grist-mill  products 

Wayne  : 

Lumber,  sawed 

Tar  and  turpentine,  not  including  farm  products  . 

Whitfield  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

WoiiTU : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Tar  and  turpentine,  not  including  farm  products  . 


Capital. 


$118,  000 
7C,  000 


,S8,  000 
63,  .570 
S6,  800 


39,  500 

410,  000 

14,  300 


68, 100 

SO,  450 

17,  200 

1  300,000 

220,  OOO 

165,  800 
56,  000 

110,  000 
80,  000 
86,  000 

4,100 
30,  000 


39,  300 
12,  550 
20,  000 


79,  300 


4,000 
27,  000 


16,000 
48,  632 


44,  COO 


8,  700 
2b,  000 


8,500 

8,500 

22,  000 


300,  000 
67,  200 


1.50,  000 

52,  360 

9,800 


39,  150 


120,  000 
53,  400 


73,  000 
8,500 


100,  000 
20,  000 


111,000 
81,  600 


00,  000 
7,060 


6,500 
15,  000 
25,  000 


average  number  of 
hands  employed. 


Males 

above  16 

years. 


32 
276 


340 
109 


140 
62 
7 

222 
56 

58 

107 

16 

67 

130 

14 

7 


19 

107 


19 

8 

43 


46 
168 


09 
279 


6 
21 
107 


Females  Children 
above  15 |      and 
years,      youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


12 
493 


220 


0 

14 


20 


$22,  500 
55,  000 


3,137 
56,  894 
21,  860 


4,748 


50,  2"j0 

24,  456 

2,251 

223,  633 

20,  877 

19,  420 
37; 020 
7,  037 
27,  037 
33,  884  '; 

4,  230  !| 

1,200  :! 


4,  875 
5,000 


20,095 


9,000 
1,750 


1,070 
4,480 


3,47. 


3,300 
31,759 


9,000 
1,283 
5,560 


34,  000 
4,795 


14,  500 
4,941 
2,892 


2,369 


20,  400 
3,168 


14,400 
10,  000 


19, 177 
2,280 


4(1,  500 
70,  275 


5,  828 
4,600 


8'0 

C,  0(10 

25,  400 


Value  of 
materials. 


$99,  300 
42,  000 


35,  000 
73,  547 
10,  300 


90,  950 
51,  388 
47,  350 


109,  491 


26,  040 
52,  730 

14,  500 
1,  038,  466 

185,  000 

776,  055 

79,  699 

3,150 

21,  857 

75,  000 

17,  200 

15,  750 


89,  820 
16,  185 
15,  000 


57, 165 


9,000 
6i,  255 


24,  935 
17,  200 


17,  749 
5,500 


11,  075 
30,  275 
15,  980 


149,  899 
111,  798 


:-.7.  240 
129,  882 
14,  017 


112,  311 


50, 162 
71, 136 


83,  200 
23,  000 


62,  626 
62,  600 


219,  360 
54,  500 


109,959 
20,  125 


51,000 
18,950 
31,000 


Value  of 
products. 


$150,  675i 
146, 050 


80,  000 
77,  760 
21,220- 


97,  270 
143,  700 
96,  625 


115,  857 


104,  200 

91, 746 

20,  575 

1, 460,  982 

222,  500 

875, 930 
146,250  ' 
23,  500 
62, 171 
140, 000 

27, 700 
22,  500 


98, 400 
35, 050 
23, 000 


104,  980 


25,  000 
70,  735 


25, 200 
35, 176 


115, 187 

31,844 
80,  000 


24, 750 
31,250 
30, 350 


250, 525 
120,  856 


105, 000 
147, 943 


133, 126 


109,  000 
77,887 


141,  OOO 
44, 000 


120, 882 
68,587 


293, 325 
172, 144 


191,598 
35,430 


51,9:0 
30, 875 
82,075 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUKTIES,  ETC.:  ISSd. 

IDAHO  TEKEITOEY. 


Counties  and  industries. 


Ada: 

Flouring-  and  grist-mill  products  . 
Saddlery  and  harness 

Kez  Pekc£  : 

riouiing-  and  grist-mill  i^roducts  . 
Lumber,  sawed 

Oneida  : 

riouiing-  and  grist-mill  products  . 
Lumber,  aaTved 


Nn.  of 
estab- 
lish- 
ments. 


AVERAGE  ::umi;ku  r>F 

UAXD.S   E.^Ii'LOYED. 


Capital. 


.$18!),  000 
9,000 


30,000  [I 
18,060  i 


25,  000 
33,  500 


Males 

aboToie 

years. 

Females 

above  l.j 

years. 

Children 

aud 
youths. 

20 

2 

Tninl 
aniouiii  jtaid 

ill  \V  ;i'irs 

durinu'  1  he 
year. 


$8,  700 
4,  200 


5,  au 


2.  HUO 


Value  of 
r.jateriil-. 


':;,  080 
20,  000 


2(1,  lljO 
28,  500 


00,  400 
76,  570 


ILLIXOLS. 


Agricultural  implements 

Ijone-,  ivory-,  and  lamp-black 

Boxes,  wooden,  packing 

Bread  and  other  bakery  products  - 
Brick  and  tile 


Carriages  and  wagons , 

ClotbinE,  men's 

Coffee  and  spices,  roasted  and  grouud- 

Cooperage  

Lrugs  and  chemicals 


Flouring-  and  grist-mill  products 

Foimdery  and  machine-shop  products  (see  also  Steam  fittings  and 
heating  apparatus). 

Furuituie 

Lime 

Liquors,  malt 


Lumber,  planed 

Lumber,  sawed  

Marble  and  stone  work 

Musical  instruments,  organs  and  materials  . 
Paper 


Printing  and  publishing 

Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Soap  and  candles    

Steam  fittings  and  heating  apparatus  (see  also  Foundery  and  ma- 
chine.shop  pioducts). 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  chewing,  smoking,  and  snufl'  (see  also  Tobacco,  cigars 
and  cigarettes). 

Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smok- 
ing, and  snuff). 

Alexaxdes : 

Cooperage  

Flouring-  and  grist-mill  products 

Foundery  aud  machine-shop  products 

Lumber,  sawed 

BosD : 


Flouriog-  and  grist-mill  products  . 
Lumber,  sawed 


Boo.NE; 

Cheese  and  butter  (fa(;tory) 

Flouring-  and  grist-mill  products  . 

Er,ow.\ : 

Flouring-  and  ^rist-mill  products  . 

Lumber,  sawetl 

Stone-  aud  earthen- ware 

Bureau : 

Bread  and  other  bakery  products  . 

Brick  and  tile ' 

Clothing,  men's 

Flooring-  and  grist-mill  products  . 
Saddlery  and  hai  ness 

Cakiioll; 

Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  products  . 
Cass: 

Flouring-  and  grist-mill  products  . 
Fiimitui  e 


CHAMPAIGX: 

Brick  aud  tile  

Clothing,  men's 

Flouring-  aud  grist-mill  products 

Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 


Tinware,  copperware,  and  sheet-iron  ware  . 
Tobacco,  cigars  auil  cigarettes 


$160,  000 

5,  000 

16,  600 

50,  850 


277,  000 
30,  800 
17,000 
37,  400 
33;  000 

482,  500 
869,  900 

199,  300 

51,  500 
406,  650 

62,  000 
81,  400 
11,  100 

52,  000 
90,  000 

54,000 
54,  050 
180,  000 

40,  000 
75,  000 


37,  200 
740,  260 


34,  625 


14,  000 
277,  000 

17,  000 
101,  900 


23,  300 
16,  405 


41,  450 
50,  500 


31,  500 
6.400 
9,960 


10,  800 
25,  250 
13,400 

123,  800 

11,  660 


30,  100 
87,  200 


56,  .500 
8,500 


32,700 
14,  300 
141,  850 
34,  915 
10,  000 


38,  850 
11,  000 


137 

13 

' 

28 
93 
77 

103 

8 
17 

20 

1 

3 
4 

59 
13 

16'-i 

1 

29 
li"* 

425 

197 
O'l 

10 

15 
12 

SS 

ffi 

4 
15 

76 

fifi 

30 

45 

80 
09 

4 

4 

3 

17 

1 

15 

'-!■' 

8 

4 

178 

10 

44 
161 

75 

54 

RO 

1 

18 

136 

10 

9q 

31 

15 

1 

1 

18 

18 

1 

7 
96 
16 

1 

1 

8 

13 

1                   I 

2 

^0 

4 

3 

70 

li 

25 
45 

3 

33 

V 

1 

or. 

19 

;        1 

5,-.2,  326 

3,  90.1 

1(1,  00(1 

33,  .^7"i 

10,700 


»; 

355 

23 

l.'iO 

1(1 

000 

30 

22.'i 

12 

00(1 

81 

320 

213 

319 

87 

750 

35 

605 

39, 

970 

39 

000 

21 

800 

17 

721 

3(1 

0(;o 

17 

5.' 8 

6 

15(1 
050 

„ 

160 

H 

4(10 

4 

(lOo 

1 

4J2 

2 

70J 

56,  820 
25,  780 

18,  500 

5,000 

19,  800 


16,  274 
151,  075 


21,300 

39,  310 

9,300 

33,815    I 

3,  412 

5,023 


10,930 
4,  025 


2,  8(1(1 
9,  223 


2,734 
14,  (100 
7,  400 
9,077 
3,925 


4,835 
6,520 


$00.  019  [ 
2.5.  (1110 
15,5.50 

134,51.5 
8,  505 

1  .'.0.  639 
4(1,  500 

70,  000 

71 ,  313 
18,  700 

:,  091,  302 
300,  826 

59,  500 
70,  832 

171,  871 

69,  000 
103,  610 
26,  751 
00,  800 
45,  000 

67,  5,?0 

60,  926 
836,  000 

42,  000 
21,  000 


59,  500 
822,  335 

38,  602 


35,  1(10 

900,  038 

11,000 

75, 160 


104,  070 
22,  c05 


72 

175 

13 

345 

13 

661 

17 

770 

14 

705 

12 

900 

225 

HOO 

19 

700 

40 

058 

172 

249 

172,  980 
32,  500 


19,375 
11,  (150 
192,  746 
31,400 
52,  250 


16,  2(.0 
11,200 


Value  of 
products. 


$315,  5(.(l 
31, 000 


23,  500 
4:1,100 


11.--,,  57.1 
li  ,!,  000 


$17:  o'lO 

3^  000 
20  2  id 
189,  7.-5 
32.  4v.O 

3'.l,3:i0 
05,  Odd 
1 16,  000 
14,s,  075 
49,  500 

2,  320,  487 
964,  484 

194,700 
140,  675 
300,980 

187,  000 
104,280 

48,  662 
122,  600 

95,  000 

135,  900 
100,  880 
967,  060 

70,  000 

68,  000 


8-1,  100 
1,170,070 


64, 5:.-: 

1,  136,  645 
30.  500 
183,  OOO 


122,788 
38,  4(10 


137,  745 
88,  965 


84. '1-4 
22,  (.511 
32,  406 

22,  37.5 

2l!oCO 

255,  4S5 

31,1:05 


80,  0.1 1 
193,97! 


191,  300 
S7,  OOO 


227,  404 
05,  lull 
05.  185 


33,  620 
23,  500 


'2-n 
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Table  Y.— SELECTED  STATISTICS  OF  MANDFACTUEES,  BY  COUNTIES,  ETC.:  188P. 

ILLINOIS— Continued. 


Counties  and  industries. 


CHEI6TIAN; 

Briclj  and  tile -   

riouring-  and  griat-njill  products 

Lumber,  sawed 

Saddlery  ^d  harness 

Slaughtering  and  meat-iiaeking,  not  including  retail  hutcheriug 
establishments. 

Clark: 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Clat: 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Clikton: 


Flouring-  and  giist-mill  products  . 
Lumber,  sawed 


Coles  : 


Brick  and  tile  

Brooms  and  brushes 

Cl«thing,  men's - 

Cooperage 

Flouring-  and  giist-mill  products 

Foundery  and  maehiue-shop  products 

Lumber,  sawed 

Saddlery  and  harness , 

Slaughtering  and  meat-packing,  not  including  retail  Ijutchefinp 

establishments. 
Woolen  goods 


Cook: 


Agricultural  implements  . 

A^vnin^s  and  tents 

Axle-grease 

Bags,  other  than  paper  . . . 
Bags,  paper 


Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) - 

Baskets,  rattan  and  wiUow  ware 

Belting  and  hose,  leather 

Billiar-d  tables  and  m.aterials 

Bookbinding  and  blank-book  making 

Boots  and  shoes 

Boxes,  cigar 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  eastings 


Bread  and  other  bakery  products 

Brick  and  tile  {see  also  Terra-cotta  ware) . 

Bridges 

Brooms  and  brushes   

Carri,ages  and  wagons 


Cars,  railroad,  street,  and  repairs 

Cheese  and  butter  (factory) 

Clothing,  men's 

Clothing,  women's 

(I!offee  and  spices,  roasted  Jind  ground  . 


Coffins,  burial  cases,  and  undertakers'  guods  . 

Confectionery 

Cooperage 

Cordage  and  twiue 

Cork  cutting 


Corsets    

(Jotton  {,,oods  (see  also  Hosiery  and  knit  goods ;  Mixed  textiles)  . . . 

Cutlery  and  edge  tools  (sf  e  also  Hardware ;  IViols) ". 

Dentists' materials 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders;  Patent 
medicines  and  compounds). 

Dyeing  and  finishing  textiles 

Kiectrieal  apparatus  and  supplies 

Electroplating 

Engraving  and  die-sinking 

Engraving,  wood 


Explosives  and  fireworks  . . .  - 

Fertilizers    

Files  (see  also  Saws) 

Fire  extinguishers,  chemical  . 
Flavoring  extracts 


Flouring- and  grist-mill  jjrodnets 

P'ood  pieparations  (see  page  39) 

Foundery  and  machine-shop  products  (see  also  Iron  woik,  archi- 
tectural and  ornamental ;  Steam  Jittings  and  heating  apparatus). 

Fi-uits  and  vegetables,  canned  and  preseived _. 

Furnishing  goods,  nu'n's 


P^umiture  (see  also  Mattresses  and  exiting  beds;  Upholstering 

Fuiniture,  chairs 

Furs,  tlressed 

tjas  and  lamp  fixtures 

G-as  machines  and  meters 
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No,  of 

estab- 
lish- 
ments. 


'i 
1 

2 

3 
11 

2 
4 
26 

28 
6 
12 
14 
11 

120 
63 
3 
41 
40 

5 

18 

106 

19 

10 

5 
24 
68 

1 


134 


Capital. 


$19,  200 

84,  200 

12,  000 

7,875 

11,200 


84,  750 
37, 100 


.52,  500 
18,  600 


313,000 
8,150 


23,  .300 
-■1,300 
8,250 
4,900 
105,460 

45,  000 
17,  2ti0 
27,  000 
66,  000 

46,253  I 


3,511,100 
10,  360 

200,  500 
25,  000 

100,  000 

135,  000 
107,  760 
192,  796 
263,  200 
176,100 

902,  000 

54,  800 

66,  200 

525,  000 

442,  500 

555,  700 
500,  300 
348,  (.00 
243,  200 
1,  361,  080 

421,500 

66,  000 

6,  445,  283 

353,  500 

477,  900 

179,  650 
413,  200 
331,  360 
-  7,000 
45,  800 

15,  000 
98,  000 

113,  700 
11,000 

468,  500 


69,  850 
271,  200 
24,  800 
18,  000 
35,  825 

45,  000 

445,  000 

9,000 

370,  000 

71,200 

745,  300 

89,  000 

4,  475,  417 

80,  000 
686, 100 

2,  418,  275 

216,  .500 

100,  500 

17,  100 

45,  .500 


AVEIIAC.E   KUMBEli  OF 
HANDS  EMPLOYED, 


Males    I  Females  Children 
above 16  above  15       and 
years.       years,      youths 


134 
32 


,056 
20 
19 
13 

29 

75 
119 

68 
300 

208 


68 
892 
517 

683 

1,661 

642 

255 

1,152 

562 

40 

4,118 

72 

186 

107 

310 

703 

6 

24 

10 
45 

135 
18 

160 


127 
31 


14 
206 

21 
113 

65 

108 

27 

4,776 

113 
144 

4,160 
278 
49 
40 
42 


233 
43 

178 


159 
13 


106 
36 


4,001 

1,488 

40 


100 
15 

8 


40 
1, 110 


46 
123 

20 

1 

374 

23 

45 

2 

132 

20 

4 
17 


8 
145 

27 
47 

347 

57 

2 

2 


Total 

amount  paid 

in  wages 

during  the 

year. 


$7,  816 
14,  670 
6,730  'i 
4,100 
6,380 


11,670 
10,220 


8,130 
4,599 


48,  140 
5,912 


9,271 
18,  203 
12, 192 

9,600 
18,  225 

27,  626 
7,  245 
5,850 
2,600 

8,650 


583,  632 
13,640 
14,  300 
12,  000 
21,  000 

44,  134 

48,  750 

26,  710 

137,  225 

165, 102 

631, 390 

36,  268 

81,  .550 

414,  953 

232, 125 

399,  911 
560,  665 
311,763 
13-2,  830 
590,  166 

286,  742 

17,  904 

'.,  536,  969 

334,  886 

137,  496 

67,  020 

211,604 

319,652 

3,000 

22, 103 

37, 450 
24,  002 
69,  581 
11,  300 
103,  940 


46,  519 

100,  003 
18,  645 

17,  397 
51,  785 

7,000 

106,  500 

13,  000 

82,  500 

36,  730 

105,  764 

16,  940 

2,  389,  361 

58,  700 
392,  700 

2,028,371 
121,  200 
51,  658 

18,  600 

19,  723 


Value  of 
materials. 


347, 132 
28,  675 
10,  825 
50,  980 


292,  698 
46,  640 


149, 125 
30,  030 


965,  560 
11,  345 


13,  894 
39,400 
n,  900 

14,  700 
421,  560 

33,  000 
22.  660 
22,  600 
83,  216 

32,  830 


1,  678,  278 
46,  872 
60,  737 
130,  000 
532,  000 

485,  080 
54,225 
225,  000 
283,  900 
203,  726 

1,  218,  679 
114,  090 
116,  400 

1,  271,  682 
361,  700 

1,  824,  958 
182,  224 

1,  473,  000 
271,  337 
702,  532 

675,  291 

248,  274 

11,  642, 189 

1,  017,  720 

2,  342,  021 

104,  500 

1,  424, 830 

647,  880 

18,  000 

125,  038 

100,  000 
90,  403 
49,  670 
12,  000 

667,  800 


46,  565 

143,  687 

9,820 

13,550 

12,  970 

11,  600 

497,  707 

8,000 

75,  000 
334,  500 

2,  007,  018 

58,  600 
S,  110,  619 

417,  415 
1, 143,  275 

3,  000,  388 
139,  440 
227,  000- 

41,  225 
28,  884 


Value  of 
products. 


$22, 400' 
423, 3ia 
44,  380 
23,  m- 
66,745 


34B,  346. 
77, 761) 


182,434 
46,  5J0 


J.  129, 640 
23,  004. 


31,  916 
62, 200' 
32, 675. 
31, 600 

506, oe» 

69, 500 
42, 284 
37,  000 
96,  080 


),000 


2,778,230 
72, 031 
132, 000' 
150,  OOOi 
608,  000 

635, 000 
120, 400' 
303,275 
665, 400> 
481,131 

2, 123, 271 
179, 411 
254, 792 

1,  883, 073 
737, 50O' 

2,631,386 
1,014,200 
1,974,000' 
617,324 
1,809,759' 

1,043,682 

310,864 

17, 363, 018 

1,5.86,990 


290, 600 

1, 953, 658 

1, 157,  994 

25,000 

217,220' 

175, 000- 
135, 667 
177, 000' 
40,000 


135,521 
643,  000 
m,  000' 
49, 000- 
116,775 

30,  000 
715,000' 

36,000 
190, 000 
401,500 

2,297,745' 
119,000 


687,223; 
1,835,507 

6,183,314 
384,072. 
370, 000 
96,000 
64, 8001 
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Table  V.— SELECTED  STATISTICS  OP  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

ILLINOIS— Continued. 


Counties  and  industries. 


Cook— continued. 

Glass,  cut,  stained,  and  ornamented 

Gloves  and  mittens  (see  also  Hosiery  and  knit  goods ;  Woolen 
gowls). 

Glue 

Gold  and  silver  leaf  and  foU 

Gold  and  silver,  reduced  and  refined  (not  from  the  ore) 


Grpase  and  tallow 

ilairwoik • 

Hand-lcnit  gonds 

Hand-stamps - 

Hardware  (see  also  Cutlery  and  edge  tools  ;  Tools) 


Hardwaie,  saddlery 

Hats  and  caps,  not  including  wool  bats  . . . 
Hosiery  and  knit  goods  (see  also  Cotton 
tens  ;  "VYoolen  goods) . 

Inl 

Iron  and  steel 


M'o.  of 
estab- 
lish- 
ments. 


I 


roods ;  Gloves  and  mit. 


Iron  bolts,  nuts,  washers,  and  rivets 

Iron  doors  and  shutters,  wrought 

Iron  fortiinps 

Iron  nails  and  spikes,  cut  and  wrought . 
Iron  pipe,  wrought 


Iron  railing,  wrought 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and 
machine-shop  products). 

.Jewelry 

Labels'and  tags 

Lamps  and  reflectors 


Lard,  refined 

Lasts 

Lead,  bar,  pipe,  sheet,  and  shot . 

Leather,  curried 

Leather,  tanned 


Lightning  rods 

Lime 

Lithographing  (see  also  Printing  and  publishing)  . 

Liquors,  distilled 

Liquors,  malt 


Looking-glass  and  picture  frames 

Lujpber,  planed  (see  also  Sash,  doors,  and  blinds;  Wood,  turned 
and  carved). 

Malt 

Marble  and  stone  work 

Matches 


Mattresses  and  spiing  beds  (see  also  Furniture)  

Millinery  and  lace  goods 

Mineral  and  soda  waters 

Mixed  textiles  (see  also  Cotton  goods;  Silk  and  silk  goods) . 
Models  and  patterns 


Musical  instruments,  organs  and  materials  . 
Musical  instruments,  pianos  and  materials  . 

Oil,  lard 

Oil,  linseed 

Oleomargarine 


Paints  (see  also  Yarnish) 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 

Paving  materials 

Pickles,  preserves,  and  sauces 

Pocket-books 


Printing  and  publishing  (see  also  Lithographing) . 

Printing  materials 

Pumps,  not  including  steam  pumps 

Regalia  and  society  banners  and  emblems 

Roofing  and  roofing  materials 


Rubber  and  elastic  goods 

Saddlery  and  harness 

Safes,  doors,  and  vaults,  fire-proof 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  Wood,  turned 

and  carved). 
Saws - .  - 


Scales  and  balances 

Screws 

Sewing-machine  cases 

Sewing  machines  and  attachments. 
Shipbuilding 


s). 


Shirtfl 

Shoddy  (see  also  Mixed  textile 

Show-cases 

Silk  and  silk  goods  (see  also  Mixed  textiles) .-  -- 

Slaughtering  and  njeat-paekijig,  nor  including  retail  bufchning 
establishments. 


Soap  and  candles 

Springs,  steel,  car,  and  carriage 

Stamped  ware  (see  also  Tinware,  copperware,  and  .slie<  t-irou  ware) 

Stiitiorcrv  goods — 

Steam  fillings  and  heating  apparatus  (see  also  ¥<  nndi  :,v  and  n  a- 
chine-shop  products). 


8  ■ 
15 
7 

13 

3  i 
H 
7 

4 
U 

1 
3 

3 

2 

5 
U 


12 
12 
3 
9 
3 

137 

i 

1 

2 

15 

3 

94 

1 

30 


16 


AVERAKE  NUMllEE  OF 
HANDS  EMPLOYELi. 


Capital. 


$39,  OOU 

50,  200 

465,  000 

22,  000 
41),  000 

067,  000 

48,  li.'iO 

14, 900 

5,  500 

134,  870 

30, 100 
18,  950 

57,  800 

53,  750 
3,  87.5,  000 

25,  000 
7,500 
145,  800 
248,  000 
735,  000 

10,  000 
64,  000 

73,  600 

15,  COO 
453,  500 

1,  000,  000 

16,  500 
150,  000 
481,  002 

1,  932,  998 

21,000 
160,  000 
494, 150 

1,  175,  000 
3,  487,  500 

338,  675 
471,  008 

890,  200 
518,  600 

51,  500 

216,  950 
108,  100 
121,1.50 

23,  000 
11,400 

8L  ,500 

20,  300 

190,  000 

705,  000 

208,  800 

785,  500 
176,  050 

58,  500 
32,  600 

22,  300 

2,  905,  400 

20,  200 
50,  000 

23,  500 
192,  521 

10,  500 

225,  475 

20,  000 

1,243,038 

40,  300 

61,600 
25,  000 

115,  800 
1,171,800 

355,  000 

156,450 

10,010 

nn,  1(10 

82,  000 

8,  455,  200 


1,  230,  stO 

45,  500 

4,000 


Males     Pemales  Children 
above  16  above  15       and 
years,    i    years,      youths. 


76 
36 

199 
34 
18 

211 
8 
4 
11 

136 

32 
34 
121 

10 

2,871 

00 

18 
155 
136 
690 


27 
133 

81 

7 

345 

315 

34 

22 

225 

981 

20 
160 

307 
750 
923 

787 
686 

236 

941 

16 

281 
48 

197 
13 
57 

177 
27 
82 

171 
63 

251 
1)4 
81 
58 
61 

2,799 

24 

22 

5 

221 


334 

20 

1,812 


75 

24 

429 


111 
10 

107 

67 

,180 


402 

64 

11 

6 

220 


1 

109 


110 

106 

1 


63 
289 


87 


455 


10 
100 


4  1 

417 
5 

135 


13 
125 


156 
56 


319 
7 
3 
1 


79  ! 
1  I 
3 
3 


4,540 
181,100 

7,500 
810,  253 

18,  283 


14,065 
7,140 
70,293 

18,  200 
28,226 
66,966 

12,250 
1,  477,  563 

30,  000 
U.lliO 
73, 130  ■ 
78,  528  : 
:i2I,521  ■ 

1 5.  590 
68,  294 

53,  396 

5,820 

159,250 

175,  000 

19,  988 

16.  279 
129,  190 
,541,  184 

13,  233 

71,000 

220,9.55 

330,  OOO 

4,54,995 

357,  625 
297,  730 


131,286 
85,  280 
84,  830 
21,  050 
31,380 


199,  292 

30,740 

l.-\m\ 

4.  100 

115,590 


$38,  564 
110,  150 

281,000 
41,000 
96,810 

1,433,  0.'5 


103,  380 

16,  .500 

648,  408 


333,  900  j 
244,  060  ! 
184,310  I 
69,685  i 

8,251  ' 


420,(177 

62,000  I 

111,5(10 

12.5,805 

74,  546,  310 


3,  135,047 

151,  (100 

5  500 

17,050 

lll,7.-0 


73,  000 
10,  441,  891 

250,  (Xill 

10,  50(1 

585,  581 

429.  270 

1,  155,  470 


242,  004 

27,  700 

1,051,346- 

5,  000,  000 

61,700- 

143,  051 

2,  146,500 

■1,014,  ,5.5G' 


1,268,855 
4,  080,  900' 

1,  968,  780 

1,  336,  591 

235,  000' 


376,  6.50 

37,  675. 

1, 107,  OOO 

2,  504,  093 

437,  800' 


43,  500 
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Table  Y.—SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUXTIES,  ETC.:  1880. 

ILLINOIS— Coutiuued. 


Counties  and  indnatries- 


Cook— continued. 

Steucils  and  brands 

StfifOtpyins  and  electrotyping  (sec  also  Type  founding) - 


Straw  goods. 

Sur.'i^ical  appliances 

Terxa-cotta  ware  (see  also  Brick  and  tile) ; 

Tinware,  copperware,  and  sheet-ironware  (see  also  Stamped  ware)  J 
Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigara  I 

and  cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smok-  i 

ing,  and  snuif).  I 

Tools  (see  also  Cutlery  and  edge  tools;  Hardware) I 

Trunks  and  vaJises i 


No.  of 

estab- 
lish- 
ments. 


Type  founding  (see  also  Stereotyping  and  electrotyping) 

Upholstering  (see  also  Furniture) , 

Varnisii  (see  also  Paints) , 

Tault  lights  and  ventilators , 

Yiuegar 


"Watch  cases    

"Window  blinds  and  shades 

"Wire  work ^ , 

"Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  due; 
and  blinds.) 

-Crawford  : 


Elonring-  and  ^rist-mUl  products  - 
Lumber,  sawed 


Cumberland: 

Flouring-  and  grist-mill  products. 
Lumber,  sawed , 

Dr.  K.iLlJ; 

Agricultural  implements 

Bread  and  other  bakerj'  products. . 

Cheese  and  butter  (factory)   , 

F, outing-  and  grist-mill  products. , 
Saddle!  y  and  harness  

De  Witt: 


Erickand  tile 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 


Douglas: 

Flouring-  and  grist-mill  products 

Du  Pace: 

rhi'esc  and  butter  (factory) , 

Flax ,  dressed , 

Flouring-  and  grist-mill  products 

Liquors,  malt 

Slaughtering  and  meat-packing,  not  including 
establishments. 

2i!DGAii: 

Brick  and  tile 

Flouring-  and  gilst-mill  products , 

Foundery  and  machine-shop  products 

Lumber,  sawed 

Saddlery  and  harness 


retail  butcheii] 


Slaughtering  and  meat-packing,  not  including 
establishments. 


retail  butcheri 


[■ist-mill  products. 


EDWA];DS: 

Flouring-  and  s 
Lumber,  sawed 

Effingham: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Woolen  goods 


FaYF/ITE  : 

A giicultural  implements 

Flouring-  and  OTist-mill  products. 
Lumber,  sawed 


Ford  : 

Flouring-  and  grist-mill  products. 
Saddlery  and  harness 

Franklin  : 

Flouring-  and  grist-mill  products. 

Lnniher.  sawed 

Woolen  goods 

Fulton  : 

A^Ticultural  implements 

Bnck  and  tile.. 

Carriages  and  wagons 

Flouring-  and  grist-mill  piodncts.. 
Liriunrs.  distUled 


300 


Capital. 


$8,  000 

25,  000 

14i,  000 

20.  .300 

2X,  000 


,275 
,500 


25,  300 
155,000 

290,  000 

44,  200 
207,  000 

10,  000 
197,  300 

50,  000 

11,  500 
311, 122 

86,  010 


39,  700 
42,  000 


28,  000 
31,600 


627,  500 
5,400 

67,  850 

68,  700 
11,  325 


25,  050 

32,  500 
77,  500 


10 

63,  000 

2 

43,000 

12 

P8,  1C4 

1 

25,  000 

■J 

8,580 

U 

16,  200 

IS 

105,  200 

'J 

]6,000 

18 

43,  400 

7 

19,  600 

20,000 


ir.,  000 
'U,  500 


90,  750 
34,  200 
34,  000 

15,000 


34,  000 
140,  000 
45,  755 


40,  000 
5,600 


AVERAGE  NUMBER    OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


31 

000 

18 

500 

10 

000 

254,  000 

45,  200 

9,  4110 

170 

100 

75 

000 

12 
45 
85 
10 
81 

943 

142 


30 

212 

127 
111 
32 
26 
03 

50 

12 

213 

106 


20 


431 

6 

31 

29 

19 


12 


B7 
42 
23 
117 
U 


32 
44 
110 


]69 
85 
19 


Females  Children 
above !':> .      aud 
years,      youtlis. 


335 
12 


Total 

amount  paid 

in  wages 

during  the 

year. 


108 
97 


1.54 
15 


101 


95 

;    21 

96 
9 
1 

i 

40 

9 

39 

21 

10 

8 

10 

16 

4 

2 

5 

1 

19 

2 

11 

10 

2 

2 

2 

6 

10 

1 

4 

29 

$8,  750 

23,  072 
119,  514 

10,  700 
20,  500 

523, 104 
77,  000 

709.  830 

10.  200 
102,  170 

109,  300 
"51,783 

24,  040 
1.5,  919 
36,  063 

70,  000 

0,  550 

108,  2tl4 

54,  707 


5 

3P0 

6 

325 

5,145 

13 

.13'/ 

204,  000 

4 

000 

9 

510 

8 

309 

890 

9 

075 

2 

6  0 

23 

300 

2,061 


17, 1.55 
18,  962 
6,691 
3,041 
1,512 


7,870 

9,910 

11,  000 

19,  239 

5,  150 

1,500 


1,250 
2,972 


12,  289 

14,  698 

900 


6,009 
14,  590 
18, 198 

2,700 
2,  200 


5,225 
6,  750 
5,000 


49,  300 
13,  5.50 

7,  160 
19,  257 

5,700 


Value  of 
materials. 


$9,500 
18,300 
297,  744 
17,200 
22,  .576 

1, 183,  581 
1,  200, 187 

1,  074, 126 

14,  850 
295,  700 

86,  000 
122,  891 
302,  600 

33,  841 
184,  400 

10,  000 

32,  000 

753,  786 

79,  587 


130,  485 

21,  795 


82,  066 

50,  352 


524,  500 

9,600 

135,  954 

2.34,  230' 

24,  300 


13,  083 

89,  100 

5,350 


253,  990 
10,  980 

1 5f(,  600 
13,080 
39,  000 


Value  of 
products. 


$25, 000 
05,554 

484,  eo9 
48,  800 
68,  000 

2, 213, 486 

1,  387,  598 

2,  347, 164 

49,224 
508, 300 

314,  000 
.228,395 
389,000 
63,179 
335, 838 

150,  000 

51,  250 

1, 065, 860 

181.  840 


155,  640 
37, 770 


103, 677 
85,  922 


858, 000 
20, 000 
189,  199 
209,  538 
42,  050 


31, 150 
109,  835 
42,  500 


8.  139 
248,  055  \ 

4,  200 
.54,  395  i 
IR,  900 

39  4.50 


20.  205 
12,  507 


223, 195 
42,114 
33,  853 


9,200 
290,  055 
60,  421 


28,  000 
15,  500 


105,  522 


21,500 
61,  000 

106,  500 
17,  920 
9,200 

342,  979 
52, 101 

14S,  922 


331,084 
33, 178 

183, 529 
23, 183 
43,  000 


21,  820 
286,149 
21, 200 
98, 260 
33, 900 

60, 000 


28,  813 
24, 700 


265, 705 
75, 300 
41, 000 

50, 000 


20, 440 
338, 333 
92, 627 


32, 800 
25, 800 


134, 108 
40,  350 
61, 500 


304,700 
43,430 
20, 550 

389,996 

77,  504 
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Table  Y.— SELECTED  STATISTICS  OF  MANUFAOTUEES,  BY  COUNTIES,  ETC.:  18S0. 

ILLINOIS— Continued. 


Countiea  and  indaatriea. 


FULTOX — continued. 

Lumber,  sawed 

Saddlery  and  harness 

Slaughtering  and  meat-xjacliing,  not  including  retail  butchering 
establishments. 

Tobacco,  cigars  and  cigarettes 

Woolen  goods 


Gall.itin  :  . 

Flouring-  and  grist-mill  products 

GllEENE : 

Brick  and  tile 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  - 

Lumber,  sawed 

Stone-  and  earthen-ware 


Grundy  : 

Flouring-  and  grist-mill  products . 

Furniture 

Leatlier,  curried 

Leather,  tanned 

Liquors,  malt 


Tinware,  copperware,  and  sheet-iron  ware. 
Tobacco,  cigars  and  cigarettes 


Hamilton  : 

Flouring-  and  grist-mill  products. 
Lumber,  sawed 


Agricultural  implements 

Cooperage 

Flouring-  and  grist-mill  products. 

Lumber,  planed 

Lumber,  sawed 


Saddlery  and  harness 

"Woolen  goods 

Hendeksok: 

Flouring-  and  grist-mill  products. 
Lumber,  sawed 

Heset: 


Agricultural  implements  . 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's 

Cooperage 


Flouring-  and  grist-mill  products 

Foundery  and  machlDe-shop  products  . 

Furniture t 

Liquors,  malt  

Saddlery  and  harness  


"Windmills 

Seoquois  : 

Brick  and  tile 

Cheese  and  butter  (factory) 

Flax,  dressed 

Flouiing-  and  grist-mill  products  . 
Lumber,  sawed  i 


Oil,  linseed . 
Jackson: 


Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 
Lumber,  sawed 


Jasper  : 


Flouring,  and  grist-mill  products  - 
Lumber,  sawed 


JEFI'EESOX: 

Flouring-  <ind  grist-mill  products  . 

Hosiery  and  knit  goods 

Lumber,  sawed 


JEKSET  : 

Agricultural  implements 

Bread  and  other  bakery  products . 
Flouring-  and  grist-mill  products  . 

Jo  Daviess; 

Agricultural  implements 

Bread  and  other  bakery  products  . 

Clothing,  men's 

Cooperage  

Flouring,  and  grist-mill  products  - 


Foundery  and  machine-shop  products  . 

Furniture,  chairs 

Liquors,  inalt 

Lumber,  sawed 

Saddlery  and  harness 

15   M  M 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$49,  400 
21,  150 
35,  000 

35,  600 
57,  000 


138,140 

116,  000 

30,  000 

16,  900 

37,  500 


25,  000 

100,  500 

8,167 

16,  333 

27,  5"00 

5,500 
2,200 


87,  500 
22,  200 


26,  500 
25,  400 
168,  550 
30,  000 
11,  500 

13,  065 
155,  000 


29,  000 
21,  000 


38,  900 
37, 100 
10,  000 

20,  225 
16,  350 

111,  200 
65,  700 
25, 100 
46,  000 
27, 150 

21,  000 


11,  600 
13,  850 
15,  000 
36, 100 

7,300 

75,  000 


95,  500 

6,000 

49,  350 


18,  300 
30,475 


39,  400 
27,  000 
26,7»0 


37,  000 

5,950 

101,  000 


43,  300 

26,  400 
49, 175 

8,850 
104,  500 

27,  500 
45,  000 
40,  000 
93,  688 
19,  600 


average  number  of 
hands  employed. 


Males 

above  16 

years. 


110 
39 
28 
32 

68 


10 

102 

5 

10 


Females 

above 15 

years. 


Children 

and 
youths. 


Total 

amoimt  paid 

in  wages 

durmg  the 

year. 


$16,  580 
7,959 
4,300 

25,  075 
9,718 


2,980 


25,  220 
17,  778 
10,  000 
3,625 
25,  600 


2,400 
48,  600 
2,000 
4,000 
2,545 


10,  824 
11,858 


8,  250 

17,  040 

22,  590 

4,000 

1,755 

2,740 
21,  502 


3,700 
5,550 


12,  000 
12,  056 
5,500 
5,700 
4,950 

8,930 
41,  450 
ID,  250 

2,953 
11,  880 

9,140 


8,130 
3,695 
17,  030 
3,620 
3,005 

6,000 


15,  258 

9,000 

24,187 


3,100 
10,  110 


7 

093 

0 

635 

11 

149 

17 

000 

3 

000 

16 

243 

Value  of 
materials. 


16,  200 

7,903 

23, 125 

7,  g-io 

7,077 

6,552 
11,440 

4,100 
12,  864 
10,  853 


Value  of 
products. 


$66,  945 
20,  832 
61,  600 

43,  469 
43, 135 


40,  662 
369,  940 
18,  000 
13,  800 
12,  802 


35,  000 
30,  200 
47,  000 
37,  2.i0 
10,  875 

13,  250 
9,900 


178,  985 
49,  605 


11,  250 
28,790 
494, 190 
18,000 
14,  800 

15,044 
113,430 


65,750 
27,  300 


30,  921 
14,  046 
14,  000 
26,  300 
30,  550 

156,  975 
47,  600 
16, 100 
18,  720 
30,  067 

11,  600 


9,612 
31,566 

9,000 
56,  004 
13,  722 

100,  000 


350,  520 

5,000 

72,  532 


40,  420 
18,  890 


210,  566 
25,  950 
43,  900 


24,  000 

13,  400 

317,  4!jO 


23,  968 
18,  900 
40,  235 
7,150 
120,  389 

10,  500 
28,  600 
17,  948 
33,  988 
14,  865 
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ILLINOIS— Continued. 


ConutieB  and  industriee. 


Jo  Daviess — contimied. 

Sash,  doors,  and  blinds 

Slaoghtering  and  meat-pacliins,  not  including  retail  Initchering 
establishments. 

Soap  and  candles 

Tinware,  copperware,  anO  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

"Wireworli: 

Woolen  goods 

JOBKSON ; 

Flouring-  and  gTist-mill  products 

Lumber,  sawed 


No.  of 
estab- 
lish- 
ments. 


K.4NE ; 


Agricultural  implements 

Bread  and  other  bakery  products  . 

Brick  and  tile 

Carriages  and  wagons 

Cheese  aud  butter  (factory) 


Clothing,  men's 

Cooperage  

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Fruits  and  vegetables,  canned  aud  preserved  - 


Furniture 

Hardware 

Liquors,  malt 

Marble  and  stone  woik  . 
Paper 


Patent  medicines  and  compounds. 

Plated  and  britannia  ware 

Printing  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds 


Slaughtering  and  meat-packing,  not  including  retail  butchering 
esteblishments. 

Tinware,  coppetware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

"Watches 

Windmills 


"Woolen  goods 

Kankakee : 

Buttons 

Cheese  and  butter  (factory) 

Clothing,  men's 

Flouring-  and  grist-mill  products  . 
Oil,  linseed 


Paper 

Woolen  goods. 


Kkndali,  : 

Agricultural  implements 

Cheese  and  butter  (factory) 

Flouring-  and  gris1>-raill  products  . 
Paper 

Khox; 

Agricultural  implements 

Brick  and  tile 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  products  . 


Foundery  and  machine-shop  products  . 

Lumber,  sawed 

Mineral  and  soda  waters 

Printing  and  publishing 

Saddlery  and  liamess 


Slaughtering  and  meat-packing,  not  including  letail  butchering 

establishments. 
Tinware,  copperware,  and  sheet-iron  ware 

Lake: 


Agricultural  implements 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Flouring-  and  grist-raill  products  . 
Leather,  curried 


Leather,  tanned 

Liquors,  malt 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) . 

Pumps,  not  including  steam  pumps 

Sash,  doors,  and  bliuds  (see  also  Lnmber,  planed). 

I«a  Salle  : 

Agricultural  implements  

Brea4  and  other  bakery  products 

Bricit  and  tile 

Carriages  and  wagons 

Cement - 


Capital. 


$25,  000 
728,  750 

28,  000 
21,  950 
14,  226 

50,  000 
183,  000 


36,  500 
43,  900 


46,  500 
8,200 

82,  000 

161,  000 

162,  550 

19,  550 
16,  010 

333,  096 
264,  000 

32,  000 

7.800 

125,  000 

37,  000 

20,  000 
170,  000 

6,  500 
150,  000 

47,  000 
19,150 
43, 100 

15,  COO 

43,  0.50 

33,  300 
1,  443,  827 

218,  500 

10,  000 


19,  000 
10,  000  I 
10,  200 
51,  000 
100,  000 

45,  000 
30,  000 


103,  000 
31,240 
41,  600 
25,  000 


343,  .5*0 
35,  780 
12,  000 
19,  800 
75,  800 

120,  000 
12,  200 
4,000 
26,  000 
11.325 


AVERAGE  NUMBER  OF 
HANDS  EMPLOTEP. 


Males   'Females 

above  16  above  15 

years.       years 


2,500 
17, 100 


18,  300 
35,  000 
23, 100 
105,  000 

5,  333 

78,667 
60,000  ; 

6,  000 
30,000 

4,000  I 


521,500 
32,500 
62,600 
57,  600 

340,00(1 


50 

24 

93 

141 

136 

22 

39 

95 

341 

1 

17 
135 
10 
20 


42 

39 

616 

119 


6 
14 
18 
15 

37 
15 


423 

14  1- 
12  I. 


186 
68 
36 
12 
35 

88 
21 
6 
23 
29 


330  I. 

11 
130  i. 

86  :. 

132  L 


32 


3 
406 


Children 

and 
youths. 


10 


Total 
amount  paid 

in  wages 

during  the 

year. 


12 


18 
160 


iiiJO 


$8,  000 
13,  7,32 

2,512 
8,334 

11,778 

2,500 
32,  417 


3,  806 
12, 136 


18,  717 
11,100 
1.6,  200 
63,  811 
74,264 

10,  784 
13, 200 
35, 110 
147,611 
20,500 

8,600 
66,  500 

3,361 
10, 100 

38,  000 

3,862 
26,  885 
29,  345 

9,  756 
13,  490 

4,000 

22, 166 

19,  317 
519,  444 

72,810 

7,  000 


13.000 
2,  100 
7,675 
7,070 
0,  000 

19,190 
6,000 


181,000 
4,747 
3,870  I 
0,000 


72,800 
11,805 
10,  650 
3,940 
14,334 

32,  615 
3,  425 
1,880 

12,089 
8.008 

600 

9,449 


6,875 
11,500 
7,  705 
4,080 
1,167 

22,  333 
4,997 
3,600 

16,000 
4,500 


139, 400 

4,387 

23,330 

29,  675 

40,  000 


"Value  of 
materials. 


$10,  000 
471,  750 

18,  000 
11,802 
14,  278 

30,  000 
128,  280 


90,  561 
71,  310 


34, 182 

32,  075 

10,  954 

114,  943 

812,  958 

39,  600 

30,  230 

1,  010,  651 

484,  603 

55,  000 

26,  300 

182,  000 

34,524 

10,  500 

174,  000 

16,  710 
43,  500 
21,174 
32,723 
20,  101 

31,350 

67,  700 

31,854 

143,  216 

150,  234 

15,  600 


"Value  of 
products. 


$22, 0» 
553,  589 

24,  212 
24, 833 
28, 336 

90,  OOO 
190,  OOO 


113,408 
97, 401) 


02,  329 

53, 500 

35,  300 

211, 866 

1, 157, 213 

61,000. 
50, 650 
1, 160,  964 
777,  ]S» 
92,  000 

44,  375 
278,  Dm- 
25, 532 
30,  600' 
240, 0(10- 

24,  5:0 
115,  oO(t 
77,  503 
.50, 950 
42, 430 

39,  000' 

119, 5,W 
09,  00!l 
898. 7) t 
268, 800 

23,  000' 


31 

700 

14 

383 

16,  600 

138,700 

126 

000 

36 

115 

M 

642 

241 

100 

64 

191 

77 

200 

30 

000 

107 

070 

12 

396 

13 

760 

2.^ 

743 

2<9 

740 

66,000 

13 

695 

14,640 

17,  889 


29,  300 

42,  000 

20,  000 

47,000' 

86,  481 

110,408 

153,  180 

163, 180- 

30,  500 

40,  000 

182,  500 

218, 500' 

21,  57S 

38,  302 

14,  000 

20, 000 

40,  000 

75, 000 

10.000 

2U,  000 

208,  075 

650, 021 

11,  785 

22, 360 

31,  004 

73,1411 

45, 190 

103,  770 

30.  000 

93,  000 

48,  500- 
27,37& 
30, 000 
154, 807 
140,  000 

75, 300 
74,  000' 

504,  000 
100,487 
89, 050 
50,  001; 

302, 209 
33, 080 
30,150 
40,  355 

301,409 

132,  0011 
23,  80.^ 
20,  SCO 
25,  781; 
40,540 

36,  0» 
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Tablk  v.— selected  statistics  of  manufactures,  by  counties,  etc.  :  is.s(». 

ILLINOIS— Continued. 


Counties  and  industries. 


La  Salle — continued. 

Cheese  and  butter  (factory)   

Clothing,  men's 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  - 
Glass  


Liquors,  malt 

Lumber,  planed  {see  also  Saah,  doors,  and  blinds)  . 

Marble  and  stone  work 

Musical  instruments,  organs  and  materials 

Oil,  linseed 


Paper 

Printing  and  publisliing 

Saddlery  and  harness -  - . 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) . 
Soap  and  candles 


Starch 

Tinware,  copperware,  and  sheet- iron  ware . 

Tobacco,  cigars  and  cigarettes 

Woolen  goods 

Zinc 


Xo.  of  I 

estab- 

:    lish-   ; 

ments. 


7 
3 
6 
1 
1 

3 
7 
15 
3 
3  ' 

1 

18 
12 

1 

4 


Lawrence: 


IHouriug-  and  grist-mill  products 
Lumber,  sawed 


LkI!: 


Agricultural  implements 

Bagging,  Has,  hemp,  and  jute. 

Carriages  and  wagons 

Cheese  and  butter  (factory)  . . 
Clothing,  men's '. 


Flouring-  and  grist-mill  products  . 
Patent  medicines  and  compounds  . 

Livingston : 

Boots  and  shoes 

Brick  and  tile  

Carriages  and  wagons 

Flouiing-  and  grist-mill  products  . 
Saddlery  and  harness 


Tobacco,  cigars  and  cigarettes 

Logan  : 

Brick  and  tile 

Carriages  and  wagous  

Flouring-  and  grist-mill  products  . 

McDONOL'GIl ; 

Aoricidtund  implements 

Brick  and  tile ■- 

Carriages  and  wagons 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Pumps,  not  including  steam  pumps. 

Saddlery  and  harness 

Stene-  and  earthen-ware 

Tobacco,  cigars  and  cigarettes 

McHenry  ; 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Clothing,  men's ' 

Cooperage 

Flouring-  and  grist-mill  products  — 


Liquors  malt 

Malt 

Pickles,  preserves,  and  sauces 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware 
McLean: 


Agricultural  implements 

Bread  and  other  bakery  products  . 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's 


Confectionery 

Floiuing-  and  grist-mill  products 

Foundery  and  machine-shop  products. 

Furniture 

Liquors,  malt .* 


Lumber,  sawed 

Marble  and  stone  work 

Oil,  linseed 

Patent  medicines  and  compounds. 
Planting  and  publishing 


3 
4 

17 


Capital. 


?16,  000 
38,  875 

117,  500 
68,  500 

235,  000 

211,000 

8,  500 

7,000 

100,  000 

20,  000 

81,  000 
25,  900 
41,  870 
28,  500 
6,150 

141,  500 
22,  600 
45, 100 
10,  000 

061,  000 


52,  600 
32,  500 


219,  675 

75,  000 

22,  500 

12,900 

5,900 

242,  000 
2,000 


5,000 
1.5,  100 
11,  700 
93,  500 
13,  900 

6,600 


36,  200 

30 

000 

64 

000 

00 

000 

61 

000 

20 

000 

71 

800 

11 

900 

30 

000 

Ui 

950 

20, 

600 

43, 

400 

44,  754 
20,000  I 
5.5,000  j 
14,000 
7,300  ! 


45,  000 
31,  300 
59,  650 
35, 100 
3,  600 

10,  300 
268,  050 
96,  OOO 
89,  250 
50,  000 

7,700 

16,  000 

25.  000 

123,  000 

20,  000 


17 

500 

101 

600 

12 

300 

1(1 

900 

147 

200 

a\'erage  number  of 

hands  EMrLOrED. 


Mules 
above  16 
,   years. 


100 
73  i 
79 
15 

23 
26 
8 


Females  Children 
abovelu       and 
years.    ;  youths. 


Tof.al 
amount  paid  ii 
in  wages      ''  .  , 

during  the    J    "J-"'''i-'l 
Tear.         i 


t 


91 

24 

H7 

H? 

137 

60 

69 

4 

10 

15 

60 

1 

19 

8 

65 

14 

34 

3 

41 

1  1 

31 

2 

(1 

72 

14 

13 

38 

1 

8K 

6 

12  1 

13 

1 

8  1 

2  ' 

3  .- 

1 

10 

17 

!     1 

: i    1 

!            15 
1.. 

5 

$1,  950 
38,897 
21,280 
41,600 


32 

393 

4 

2,50 

6 

.500 

50 

000  t 

1 

200 

29 

400 

11 

423 

16 

600 

If, 

,^00 

1 

575 

20 

000 

16 

799 

35, 

1.50 

4, 

000 

407, 

000 

6 

100 

14 

550 

88 

725 

■)') 

.531 

14 

650 

4 

900 

5,750 

37 

450 

8 

000 

3 

000 

7 

018 

0 

500 

10 

440 

7 

620 

11,  220 


17,  769 
16,  700 
8,250 


20,  000 
15,  060 
13,420 
9,215 
3,317 

6,000 
6,080 
19,  900 

23,  470  [ 


6 

3,% 

23 

120 

7 

680 

0 

505 

13 

614  j 

4, 

250 

4 

250 

2 

691 

9,490 

S 

602 

3 

300 

8 

000 

6,480 

30 

VV'h 

14 

800 

1 

500 

3 

378 

46 

725 

27 

100 

33 

66) 

6 

396 

5, 

105 

11 

500 

2^ 

•100 

19, 

200 

15, 

00(1 

V:ilue  oC 


28,  857 

19,  800 

147,  200 


43,  000 
27,025 
16,000  I 
264,143  I 
12, 1'50 

16,  000 
25,  725  ■ 
16,650  ; 
51,  600 


13.  200  I 

454,  060  ; 

19.784  I 

14,000  I 

300,  220 

18,3.57  I 
30.  000  I 
104,  000 
22,724 
10,000  , 


19,  600 
23,000 
38,297 
21,200 
16,500 

24,  800 
806,613 
40,  600 
59,  225 
27,  575 

11,790 
11,  665 
47,000 
43,000 
20,000 


Value  of 
l)roducts. 


$35 

005 

*44 

3.J1 

63 

165 

1      161 

000 

432 

.106 

495 

73" 

40 

300 

12a 

OOO 

168 

756 

523 

34;; 

139,  390 

24h 

761 

21 

mi) 

29 

500 

6,400 

21 

800 

56 

000 

120 

on(;- 

40 

000 

42 

000 

77 

500 

202 

5bo 

11 

058 

30 

237 

32 

450 

70 

817 

10 

300 

31 

000 

21 

600 

28 

800 

45,  000 

94 

.5110 

29,  360 

65 

7(1(1 

68 

059 

133 

:-,:;9 

26,  375 

31 

600 

233,  349 

1,772 

mc 

213, 

850 

240 

■?m 

71, 

500 

97, 

500 

160, 

662 

■;(;■' 

r,x] 

59, 

0(10 

95 

t}i' 

21, 

420 

4" 

32(1 

■j3. 

150 

68 

264 

11, 

545 

23, 

4()( 

798, 

272 

936, 

.37S' 

■'■ 

000 

-'■ 

000 

48, 

000 

;.- 

000 

7, 

867 

20, 

412 

12, 

0(1(1 

'■U- 

.500 

ll>6. 

450 

19T,. 

140 

25,  300  ■ 

42, 

200 

64,  90!, 
49  11(10 
177,245 


40,  4511 
JlKl,  (104 

25,  (IS  I 


44,  .SOO 
S2,  50U 


26,  (i(l(f 
584,  7. ;( 
34, 1X7 
22,  960 
363,  502 

32,  035 

40,  000 

1.53,  000 

45,  .566 

2ii,  4."i( 


46,  600 
34,  750 
97,  67(. 

47,  (100 


■13,  087 
937,  610 
113,000 
11, <i,  5(1(1 

48,  9!i.5 


37,  000 
.'il,  900 
88  IXIO 

10  000 


•2-27 
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Table  V.— SELECTED  STATISTICS  OE  MANUFACTUEES,  BY  COUXTIES,  ETC. :  1880. 

ILLIXOIS— Coutinued. 


Counties  and  induatries. 


No.  of 
eatab- 
lish- 
meats. 


McLean — continued. 

Saddlery  and  harnes.H 

Saftb,  doors,  and  blinds : 

■Slaugliteiinfc  and  meat-packing,  not  including  retail  butchering 
estiibli.shmcnt.s. 

Soap  and  candles , 

Tinware,  copperwaro,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

ilACO.N  ; 

Agricultural  implements 

liagging,  flax,  hemp,  and  jute 

Bread  and  other  bakery  products .^ 

Brick  and  tile 

Carriages  and  wagona 


Clothing,  men*s 

Collins,  burial  casea,  and  undertakers'  goods. 

Flouring-  and  grist-mill  products 

Foundery  and  machine-sbop  products 

Furniture 


Liquors,  malt 

Lumber,  planed 

Lumber,  sawed 

Maible  and  stone  work  . 
Oil,  linseed 


Printing  and  publishing 

Saddlery  and  birnesa , 

Slaughtering  and  meat-packing,  not  including 
establishments. 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettca 


retail  butchering 


"Woolen  goods 

MaCOUPI.N': 

Aj^ricultural  implements 

Brick  and  tile 

Carriages  and  wagons 

Cooperage  

Flouring-  and  giist-mill  products 


Saddlery  and  harneas 

Madison  : 

Agricultural  implements 

Boxes,  wooden,  packing 

Bread  and  other  bakery  producta  . 

Biick  and  ti*e 

Carriages  and  wagona 


Clothing,  men'a 

Coopt-iage - 

Flouring-  and  grist-mill  producta  . 

Gla.ss 

Lime 


Liquors,  malt 

Lumber,  planed 

Lumber,  sawed 

Oil.  castor 

Piinting  and  publishing 

Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishtoents. 

Tinware,  copperware,  and  ahoet-iron  ware 

Tobacco,  chewing,  smoking,  and  snuif  (aee  also  Tobacco,  cigara 
and  cigarettes). 

Tobacco,'  cigars  and  cigarettes  (aee  also  Tobacco,  chewing,  smok- 
ing and  snuflf). 

"Woolen  goods 

Zinc 

MaKION  : 

Agiicultural  implements 

Flouriu"--  and  f^iatmill  products 

Iron  and  steel 

Lumber,  sawed 

MAKSH  ALL : 

Carnages  and  wagons 

Flouiing-  and  grist-mill  products , 

"Woolen  goods 

Mason: 

Fluuiing-  and  grist-mill  products 

ilAS.'.AC: 

Carriages  and  wagona 

Flouiing-  and  grisl-mill  products 

Lumbei',  sawed 

Sbipbnildlng 

Mknaud: 

Flouring,  and  grist. mill  piroducte 

223 


1,5 
2 
1 

1 
10 


Capital. 


$19,  900 
24,  500 
75,  000 

15,  000 
43,400  I 

7,300 


138,  000 

100,  000 

12,450 

56,200 

14,  000  I 

60,640 
43,  000 
137,  000 
125,  000 
100,  500 

40,000 
10,  000 
22,  200 
12,  700 
60,  000 

20,  500 
14,  850 
36,  000 

10,  200 
39,  000 


31,  800 
23, 1.50 
28,  000 
12,  300 
369,  200 

21,  800 


215,  800 
22,  000 
9,  285 
68,  550 
38,  900 

13, 100 

22,  250 

570,  200 

140,  000 

60,  000 

122,  000 
77,  000 
81,  200 
30,  000 
25,  200 

30,  821 
29,  000 

23, 100 
100,  000 


100,  000 
20,  000 


15,500 

07,  700 

100,  000 

21,  900 


46,500 
76, 150 
61,  500 


65,  200 


60,  000 
7-6,  500 
102,  300 
38,  000 


AVERAGE    NIIMBER    OF 
HANDS  EMrLOYED. 


L    Males    Females  Children 
'above  16  above  15 1      and 
years.       years,      youths. 


Total        I 

amount  paid  | 

in  wages     ; 

during  the    ! 

year.         ! 


120 
59 
26 
95 
41 

11 
93 

242 

230 

66 

24 
33 
62 


25 
160 


22 

57 

117 

37 


31 

27 
40 

4 

32 


73 

50 

6 

117 

28 

11 
21 
29 
91 
65 

12 
10 
23 
25 
13 

22 
27 
19 

11 
33 


32 
33 
27 
47 
136 


10 


25 


40 


5 
200 


25 


$10,  110 
12,083 


6,000 

2,400 
13,  575 

8,700 

42,  500 
25,  000 
1,700 
25,  433 
12,  500 

12,  630 
10,  4.50 
15,  800 
44,025 
50,  000 

3,892 
3,000 
3,296 
17,  774 
5,750 

7,600 
10,680 
7,400 

5,  622 
20,  085 

2,000 


7,307 
15,  260 
18,  124 
55,  602 

4,865 


50 

678 

28 

524 

11 

300 

22 

381 

15, 479 

7 

2.50 

32 

249 

128 

768 

101 

519 

24,  400 

10 

390 

14 

.570 

24,  700 

2 

800 

16, 

016 

7,680 
2,  425 


12,  185 
125,  000 


11,  837 


30,  000 
9,000 


7 

807 

10 

750 

53 

148 

5 

540 

20 

100 

5,216 

19 

112 

25,  000 
14,  740 
47,  430 

26,  350 


,030 


"Value  of 
materials. 


.f  S4,  400 
28,  000 
no,  000  ' 

40,000 
26,200  I 

I 

10,  200 


27,  907 


14,  600 


126,664 
.30,  000 
75,887 
16,  715 
24,  318 

16,  500 
64,  382 
1,059,263 
92,707 
37,662 

44,  767 
38,774  1 
127,  000  ' 


19,  000 
10,  508 

23,  470 
69,  344 

23,  248 
921,  719 

13,  646 

112,  000 
23,  879 

10.  390 

237,  964 
78,812 
23,  413 

61,  800 

128,863  1 
51, 150 

32,  000 
2i8,  875 
123,  030 

59,  000 


149,  542 


Value  of 
products. 


*03, 800 
45, 150 
185, 000 

43,  ono 

63, 500 
20,  736 


114,  500 
50,  000 
8,700 
36,  380 
11,  600 

303,  000 
120, 000 
21,300 
85, 765 
48,000 

65,400 
27,  000 
470,600 
44,000 
60,  300 

85,810 
49,  500 
526, 000 
124,  000 
125,900 

16,  763 
10,000 
11,  .535 
11,  300 
77,880 

29, 783 
20, 000 
21,375 
43,900 
113, 900 

7,800 
22,  765 
74,  384 

24,  900 
64, 450 
129,134 

26,  760 
50,  580 

49, 200 
97,671 

31, 000 


15,  240 

35, 100 

7,333  ! 

20, 010 

19,000 

45,650 

21,000 

48,  600 

1,  527,  063 

1, 656,  685 

301, 761 
73,  746 
91,  852 
52,  524 
54,061 

31, 000 
136,  329 
3, 428, 618 
285,000 
77, 165 

79,  850 
64,  078 
193,  COO 
28, 600 
57, 050 

42,200 
82, 479 

45, 100 
1,  623, 732 

39, 191 


160,000 
43, 200 


29,740 
2S0, 765 
159, 000 

44, 200 


107, 200 
109,375 
99,  OOO 


157, 147 


60, 000 
293,226 
209, 08(1 

99, 600 


200,6 
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Table  V.— SELECTED  STATISTICS  OF  MANUFAOTUEES,  BY  COUNTIES,  ETC.:  1880. 

ILLINOIS— Continued. 


Counties  and  industries. 


Mercer : 


Carriages  and  wagons 

Flouring-  and  grist-mill  products  . 
Saddlery  and  harness 


MONKOE : 

Cooperage 

Flouring-  and  grist-mill  products  . 

Montgomery  : 

Carriages  and  wagons 

Cars,  railroad,  street,  and  repairs.  - 

Clothing,  men's  ..* 

Cooperage 

Flouring-  and  grist-miU  products  . 


Lumber,  sawed 

Saddlery  and  harness 

MORGAS : 

Bread  and  other  bakery  products  . 

Brict  and  tile 

Carriages  and  wagons 

Cars,  railroad,  street,  and  repairs  . . 
Clothing,  men's 


No.  of 
estab- 
lish- 
ments. 


Flouring-  and  grist-mill  products 

Lumber,  sawed 

Printing  and  publishing 

Saddlery  and  harness 

Slaughtering  and  meat-pacliing,  not  including  retJlil  butchering 
establishments. 


Soap  and  candles  

'Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Woolen  goods 


MOL'LTEIE : 

Flouring-  and  grist-mill  products  . 
Saddlery  and  harness 

Ogle: 

Agricultural  implements 

Cheese  and  butter  (factory)   

Flouring-  and  grist-mill  products  . 
Saddlery  and  harness 

Peoria  : 


Agricultural  implements 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals)  . 

Bread  and  other  bakery  products 

Brick  and  tile 

Carriages  and  wagons 


Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods  . 

Clothing,  men's 

Confectionery 

Cooperage 


Drugs  and  chemicals  (see  also  Baking  and  yeast  powders)  . 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture 

(jlncose 


Housefumishing  goods  . 

Liquors,  distilled 

Liquors,  malt 

Lumber,  planed 

Lumber,  sawed 


Marble  and  stone  work 

Paper 

Printing  and  publishing 

Pumps,  not  including  steam  pumps- 
Saddlery  and  harness ■ 


Show-cases 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Starch 

Stone-  and  earthen-ware 


Tinware,  copperware,  and  sheet-iron  ware  . 
Tobacco,  cigars  and  cigarettes  


Perry : 


Agricultural  implements 

Cooperage  

Flouring-  and  grist-mill  products 

Founder-y  and  machine-shop  jtruducts  . 


Capital. 


$11,  700 

38,  200 

8,375 


5,000 
1(M,  492 


2,  000 
300,  000 

8,000 
13,  400 
91,  100 

1.5,  540 
9,100 


4,400 
37,  800 
14,  050 
50,  000 
25, 150 

162,  000 
11,300 
32,  GOO 
19,  450 
35,  850 


10,  000 

30,  750 

22,  300 

151,  500 


25,  700 
6,000 


46,  500 
34,  300 
119,  700 
14,900 


250,  000 
9,200 

30,  600 
86,  700 
66,  000 

28,  000 
18,  500 
163,  250 
20,  000 
45,  300 

8,000 

136,  300 

147, 100 

50,  900 

150,  000 

31,  000 
1,  679,  000 

154,  000 

109,  000 

18,  300 

17,  300 
35,  000 
100,  750 
40,  000 
31,  495 

8,000 

6,000 

205,  000 

250,  000 
75,  000 


94,  525 
24,  535 


30,  000 

5,300 

39,  700 

10,  000 


ayeuage  kumbee  op 
ha>"ds  employed. 


Males 

above  16 

years. 


0 
375 

4 
36 
56 

33 
14 


117 
21 

120 
42 

44 
16 
49 
27 
24 


241 
9 

31 
190 

52 

10 

4 

101 

15 
222 

16 
53 

217 
63 

217 


,076 

44 
74 
40 

32 
31 
121 
20 
46 

6 
6 

174 

80 
30 

69 
53 


30 
19 
39 


Females  Children 
above  1 5      and 
years,     youths. 


183 


10 


Total 

amount  paid 

in  wages 

during  tiie 

year. 


$0,  556 
.5,  391 
3,500 


5,456 
45,  200 


6,000 

155,  000 

3,800 

15,  625 

16,  640 

4,175 
7,165 


2,660 
24,  460 
11,876 
35,  000 
18,  500 

16,  287 
3,143 

16,  300 
9,530 

12,  870 


2,100 
10,  600 
15,  849 
33,  000 


3,780 
1,275 


11,  500 

12,  733 
19,  157 

6,965 


87,  500 

6,675 

9,110 

37,  962 

26,  200 

5,500 
1,650 

66,  045 
7,000 

98,  540 

14,  320 
22,  520 

100,  332 
31,  421 
42,  000 

6,000 

480,  000 

16,  695 

36,  615 

9,970 

16,  650 

12,  000 
82,  069 

6,000 

19,  375 

2,080 
3,000 

15,  900 

13,  000 

20,  000 

34, 151 
30,  509 


7,776 
6,200 
12,  676 
9,600 


V.alue  of 
materials. 


$14.  500 

141,365 

13,  285 


13,000 
709,  966 


Y.llue  of 
jiroducts. 


25,  000 

1,000,000 

9,000 

18,400 

426,  480 

12,  030 
18,  600 


t 


I 


12,  046 
18.264 
10,  312 
200,  000 
28,  950 

466,  766 

14,567 

6,303 

32,  650 

202,  549 


10,  000 

26,  100 

27, 116 

129,  225 


72,410 
10,  600 


15, 140 
142,  962 
278,  770 

26,  900 


217,  000 
27, 150 
58,  694 
26,  605 
62,000 

47,000 
11,000 

424,353 
80,000 

201,  391 

41,  828 
371,  092 
125,  300 

45,  970 
307,  400 

60,  000 
5,  736,  000 

81,  878 
.56,  000 
36,  850 

26,  500 
10,  000 
52,  676 
80,  000 

61,  912 

10,000 
10,  000 
713,  881 

96,  000 
14,  000 

98,  200 
43,  092 


10,450 

24,  100  I 
279,450  j 

25,  000 


$37,  000 
175,  286 
25,  070 


26,940 
793, 139 


35,  000 

,  200,  000 

20,  000 

40,  000 

488,  514 

24, 173 
37,  500 


21,  100 
57,  352 
31,  090 
300,  000 
50,  900 

50.5,  565 
25,  040 
2,^,  843 
54,  000 

220,  055 


21,000 
40,  650 
58,  870 
182,  000 


84,  395 
22,  600 


42,  450 
188,320 
338,  433 

52,  200 

j 

438,  000 

43,  500 
87,  900 
84,  625 

110,  232 

62,  000 
23,  725 
607,  865 
120,  000 
345, 150 

88,866 
440,  817 
273,  250 
106,  455 
450,  000 

80,  000 

8,  196,  000 

128,  267 

120,  500 

59,  200 

57,  060 
35,  000 
186,  215 
100,  000 
117,  068 

30,  000 
30,  000 
756,  033 

126,  000 

60,  000 

105,  350 
95,  430 


37,  600 
335,  706 
40. 000 
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Table  V.— SELECTED  STATISTICS  OF  MAISTUPACTURES,  BY  COUlfTIES,  ETC. 

ILLINOIS— Coutinued. 


1880. 


Comities  and  indastries. 


No.  of 
estab- 
lish- 
ments. 


TiATT : 

Flouring-  and  grist-mill  products. 


Carriages  and  wajrons 

Flouring-  aiKl.  ^n.--i  mill  products 

Lumber,  sawed 

Saddlery  aod  harness 

Tiuv  are,  copperware,  and  sheet-iron  ware  . 


"Woolen  goods 

Pope: 

Flouring-  and  grist-mill  products  - 
Lumber,  sawed 


(Pulaski: 

Flouring-  and  grist-mill  products 

Lumber,  sawed  . , 

Shij)bxailding    

Saxdolph  : 

Agricultural  implements 

Carriages  and  wagons 

Cooperage 

Flouring-  and  grist-mill  products 

"Woolen  goods 

SlCHLAND : 

Flouring-  and  grist-mill  products 

Lumber,  planed 

Lumber,  sawed 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Tobacco,  cigars  and  cigarettes 

KOCX  ISLAKD: 


Agricultural  implements 

Brass  castings 

Bieiid  and  other  bakciy  products  . 

Biick  and  tile 

Carriages  and  wagons 


Cooperage , 

Fire-arms 

Flouring-  and  grist  mill  products 

Foundcry  and  machine-shop  products  (see  also  Steam  fittings  and 

heating  apparatus). 
Furniture  (see  al.=io  Upholstering) 

Glass 

Liquors,  malt 

Lum  bcr,  sawed 

Malt 

Marble  and  stone  work 


Musical  instruments,  organs  and  materials  . 
Papa 


Printing  and  publishing 

Pumps,  not  including  steam  pumps  . 
Saddlery  and  harness 


Sash,  doors,  and  blinds , 

Scales  and  balances 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 

Soap  and  candles 

Steam   fittings   and  heating  apparatus  (see  also  Foundery  and 

machine-shop  products). 

Tinware,  copperware,  and  sheet-iron  ware 

Upholstering  (see  also' Furniture) 

Wooden  ware 


■Baint  Clair: 

Agricultural  implements 

Bone-,  iT.'ory-,  and  lamp-black 

Bread  and  other  bakery  products  . 

Brick  and  tilo 

i.;iirriagea  and  wagons 


'i 


Clothing,  men's 

'Cooporiino 

Floui-inc-  and  grist-mill  products 

Poundciy  and  ma  chin  e-shop  products  . 
Olucose 


Tron  and  steel 

Iron  holts,  nuts,  washers,  and  rivets  . . . 
Iron  nails  and  spikes,  cut  and  wrought. 

Lard,  refined 

Liquors,  distilled 


Liquors,  malt  

Liiaiber,  sawed 

Mineral  and  soda  waters 
"Oil,  linseed 

Saddlery  and  harness 


SlanghtcTing  and  meat-packing,  not  including  retail  Ijutchering 
esta.ljlishmcnta. 

Tinwai  p,  copperware,  and  sheet-Iron  ware 

Tobacco,  cigars  and  cigarettes 


19 


3 

15 ; 
1 


16  ! 


1 

10 
21 
1 

7 

17 

29 

7 

1 

3 
1 

1 
1 

2 

8 
3 
6 
1 
19 

3 

18 


Capital. 


$57,  500 


34,  600 
221,  900 

15,  800 
10,  400 
12,  200 

35,  000 


37,  050 
9,600 


32,  000 
295,  400 
55,  000 


28,  000 

8,000 

6, 100 

481,  000 

10,  000 


66,  800 
15,  000 
10,  500 
15,  000 

7,200 


1,19.5,000 

12,  000 

41,  700 

128,  800 

322,  000 


« 

6,500 

1 

(a) 

4 

147,  000 

I'O 

477,  000 

7,700 

50,  COO 

,  230,  COO 

ICO,  000 

15,  000 

5,850 

10,  000 
280,  000 
92,  500 
92,  000 
18,  375 

41,  COO 
20,  000 
55,  000 

50,  000 
8,000 

50,  600 
20,  000 
60,  000 


410,  800 
40,  000 
27,  350 
38,  650 
10,000 

5,900 

64,  500 

,,  192,  000 

80,  300 

100,  000 

450,  000 


140,  000 

160,  000 

12,000 

5,500 

457,  231 

R,  000 

37,318 

50,  000 

24,  200 

,  550,  000 

29,  450 
31,400 

AVEEAGE  NUMBEB  OF 
HANDS  EMTLOTED. 


Males 

above  16 

years. 


15 

185 

53 


20 

7 

31 

144 


1,139 

27 

30 

86 

250 

27 

64 

34 

339 

19 

65 

63 

237 

6 

15 

19 

120 

61 

47 

8 

32 
13 
22 

7 
13 

49 

8 

80 


249 
40 
17 

105 
16 

17 
195 
383 
136 

60 

655 

200 

175 

10 

12 

154 
14 
21  I 
10  I 
18  i 

2,160  ' 


Females 

above  15 

years 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


16 


151 
1 

4 
24 
3 


60 


70 


380 


35  ! 
50 


-y.\o 


a  Capital  not  given,  as  the  establishment  is  owned  by  the  United  States. 


$7,  501 


17,  854 
30, 142 
4,296 
5,391 
6,450 

10,  000 


5,251 
3,225 


4,900 
50,  388 
31,  000 


6,400 

4,000 

11,600 

63,  969 

4,185 


13,  618 
5,  200 
3,214 
3,371 

6,400 


631,  015 
14,  218 
17,  300 

24,  470 
120,  600 

8,550 

39,000 

19,  276 

175,  658 

8,250 

45,000 

25,  030 
103,  885 

2,660 
6,600 

10,  200 
50,  877 

29,  975 
16,  668 

2,845 

23,280 
8,600 
7,840 

3,000 
8,000 

24,513 
4,600 

30,  066 


104,  050 

15,  eoo 

6,133 

27,  139 

6,000 

6,  722 

75,  255 

184, 128 

62,  210 

36,  000 

231,200 

115,000 

100,  000 

5,500 

4,000 

62,  297 
3,500 

11,800 
3,200 
5,  .571 

530,  019 

12,  110 
20,  069 


Value  of 
materials. 


25,147 
844,  694  ' 
15,207  ; 
19,687 
17, 100  ! 

34,816  ' 


80,  292 
12,  325 


163,  200 
142,  829 
64,000 


8,400 

12,  000 

12,  500 

1,  574,  794 

19,  338 


284,  836 
11,800  ! 
14,  090 
99,490  1 

10,500 


1,  497,  069 
20,500 

124,  310  ' 
24,375  [ 

349,700 

10,  200 
76,800  : 
357,687  ' 
220,  465 

7, 300 ; 

36,380 
107,  692  1 
821,  5B0 
27,  000 
12,400  I 

8,  500 

120, 148  I 

25,060  - 

49,237  '' 

12,075 

53,  500 

12,000  ; 

146,431  ! 

30,  000  ! 
30,  000  i 
I 
49,  766 
20,  COO 


100,060  ! 


122,  940  j 
67,  500 

48,  880  1 
16, 194  I 

9,000  • 

8,760 

109,250 

3,680,281 

119,  100 

280,006 

739,325 

550,  000 

131,000 

35,000 

49,  228 

268,  078 
13,  025 
18,500 
90,  000  ' 
28,  809 

6,  104,  019 

64,850 

31,782  • 


Value  of 
products. 


*H5, 855 


70,500 
948, 894 
27, 110 
43,064 
29,  550 

51,  502 


93, 935 
22, 770 


212,  280 
24.5,  682 
103, 000 


25,  000 
20,  500 
33,  000 

1,  757,  096 

26,  515 


322,  638 
21,  ODO 
25,  370 

106, 000 

20,  .500 


2,  805,  86S 
38, 189 

157,459 
60, 160 

524, 500 

22, 800 
115,800 
393,  974 
545,  489 

20, 400 

03, 000 
192.  329 
1, 157,  .500 
36, 000 
23, 000 

25,  000 
205,  675 

75, 850 
81, 625 
20,  9j0 

82,  000 

26,  000 
160, 082 

40, oeo 

42,  000 

96, 416 
30,  000 
150,  000 


282,  5l)b 
125, 500 
72, 276 
57,  715 
25, 000 

24, 950 
242, 595 
4,  057, 102 
212,700 
350, 000 

1,  207,  400 
800,  OOO 
300, 000 
50,  000 
72, 000 

479, 067 
21, 000 
54,898 

130, 000 
51, 904 

7,  950,  000 

105, 650 
01.740 


STATISTICS  OF  MANUFACTURES. 


221 


Table  Y.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  CCUNTIES,  ETC. .  1880. 

ILLINOIS— Continued. 


Coi-tixtie.^  and  iatluatries. 


S  A  LINK : 

Carriages  and  wagons 

FloTiring-  and  grrist-mill  products  . 
LxunbtT,  sawed 


Saxgamon  : 

Agricultural  implt^ments 

Bookljinding  and  Manic-book  making  . 

Bread  and  olher  bakery  products 

Brie  k.  and  tile 

Carriages  and  wagons 


Cheese  and  butter  (factory) 

Coffee  and  spices,  loasted  and  ground  . 
Confectionery 

Flouring-  and,  grist-niill  ))roducts 

Foundery  and  machine-shop  products  . 

Iron  and  ateel 

Liquors,  distilled 

Liquors,  malt 

Lumber,  sawed 

Paper 


Printing  and  publishing 

Saddlery  and  harness 

Shoddy    

Slaugbtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Tinware,  copperware,  and  aheet-ii  on  ware  


Tobacco,  cigars  and  cigarettes  . 

Watches 

"Woolen  goods 

SCHUYLEE: 


Carriages  and  wagonn 

Flouring-  and  erist-mill  products  . 

Lumber,  sawed 

Woolen  goods 


Scott : 

Flouring-  and  grist-mill  products 

Shelby: 

Flouring-  and  grist-mill  products 

Lumber,  sawed  .' 

Slaughtering  and  meat-packing,  not  including  retaii  butchering 
establishments. 

Saddlery  and  harness 

Stark: 

Flouring-  and  grist-mill  products 

Saddlery  and  haraess ■ 

Stephenson : 


Agricnltu  nil  implements 

Bread  and  other  bakery  prodncts . 

Carriages  and  wagcms 

Cheese  and  butter  (lactory ) 

Clothing,  men 's 


Cooperage 

Flouring-  and  giist  mill  products 

Foundery  and  machine-shoi*  products  . 

Glucose  

Uardwure .•- 


Leather,  tanned 

Liquors,  malt 

Lum\»er,  planed 

Printing  and  publishing 
t  Saddlery  and  harness  . . 


Tinware,  copperware,  and  sheet-iron  ware 

TjVZEWELL  : 


Agricultural  implements 

Bread  and  other  bakery  products. 

Brick  and  tile 

Carriages  and  wagons 

Cooperage  


Flouring-  and  grist-miJl  products 

Foundery  and  machine-shop  products  . 

Liquors, \listilled 

Lumber,  sawed 

Malt - 


Saddlery  and  harness 

Sash,  doors,  and  blinds -  -  .--- 

Slaughtering  and  meat-packing,  n-d  including  vHtuil  butchering 
establishments. 

Tinware,  coppei ware,  and  .sbect-irun  ware   

Woolen  goods 


Floiinng-  and  griat-mill  produLt.'^ 

Lumber,  sawed 

Snsh,  doors,  and  blinds 

Slaughtering  and  meat-prc  king 
establishments. 


3 

I 
4 
15 
3 
1 
2 

1 

2 
1 
6 
10 

5  ' 


not  including  n_'tai[  Ij^i^-b^'nu^ 


10 

8  ! 

11 


19R 

000 

17 

800 

63 

000 

8,200  i 

11 

SM  1 

17 

100 

19a 

Ki;i 

10 

200 

200 

000 

8,800 

20,  000 
40.  000 

15,000  ! 
36,  100  ! 
29,000 

18,  000 


318,  000 
7,  SOO 
51,  050 

311,  000 
5,700 

124,  800 
9,000 

145,  000 
11,  300 
16,  000 

20,  795 

15,  000 
67,  900 

26,  350 

16,  000 


77,  000 
19,  500 
4,000 
10,  000 


162 

12 

71 

10 

9 

37 
33 
15 
90 
6 


12 


221  1. 

7  !- 

OS  :. 

142  . 


36 
31 
105 
35 
10 

16 
25 
51 


61 
110 


24,263 

417,838  i 

489,  555 

13,  450 

29.990  i 

55,  705 

1,500 

19,7.50  . 

24,450 

4,360 
4,007 


63,440  j 
6,034 

32,637 
3.300 
7,000 

15,661 
9,226 
6,016 

38,  700 
2,185 

3,825 
3,850 
5,500 
14,  357 
11,  694 

7,021 


38,  T.'jO 
12,  576 


78,810 
29,120 
74,196  i 
33,510  I 
23,700  I 

23,825 
238, 978 

8,500 
438,  020 

8,570 

21,100 
16,  675 
1»,  COO 
9,635 
22,700  I 

15,  269 


47,  252 
20,  925 


197,  525 

45,  058 
127,  983 

42,  300 
38,000 

44,  991 
277,  206 

30,  147 
650,  400 

21,  870 

28,  200 
00,384 
20,  000 
34,  598 

46,  845 

32,  838 


77,  600 

213, 

100 

363 

400 

1,  855 

1               11, 

700 

21 

400 

17,  7,65 

i               19 

115 

50,  856 

75,  800 

167 

000 

313 

TOO 

9,105 

36 

000 

54 

14,  060 

335 

810 

31^0 

275 

11,  000 

1              47 

000 

C, 

000 

50,176 

470 

000 

704 

361 

5,458 

14 

725 

361 

3,350 

57 

150 

CH 

300 

5,706 

20 

425 

39 

500 

9,000 

i               10 

000 

26,000 

3,  950 

1               09 

722 

80 

330 

7,096 

17 

700 

37 

173 

4,000 

000 

28 

380 

19.  Toil 

:h-.7 

0\f. 

4i:, 

570 

?2,  CI  2 

L^T 

r>.-,o 

121 

6-30 

3,  001) 

000 

21 

000 

2,  000 

263 

30,  000 

'i;u 


222 


STATISTICS  OF  MANUFACTUKES. 


Table  V.— SELECTED  STATISTICS  OF  MANUFACTUEES^  BY  COUNTIES,  ETC.:  1880. 
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Counties  and  industries. 


Vermilion  : 

Brick  and  tile 
Carriages  and  wagons 


Fluuring-  and  grist-mill  products 

Foundery  and  machine-snop  products., 
Lumber,  sawed 


Printing  and  publisliing 

Sarttllery  and  tiamess 

Tobacco,  cigars  and  cigarettes 

Woolen  goods 

"Wabash  : 

Plouring-  and  grist-mill  products  . 
Lumber,  sawed 


No.  of 

estab- 

lisli- 

ments. 


War  REN : 

Agricultural  implements 

Brick  and  tile 

Flouring-  and  grist-mill  products 

Slaughtering  and  meat-packing,  not  including  retail  bntcbering 

estalilisliments. 

17asHD;GT0N  : 

Cooperage , 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Wayke  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed , 

Mixed  textiles  (see  also  "Woolen  goods) 

"Woolen  goods  (see  also  Mixed  textiles) 

"WHITE: 

Flouring-  and  grist-mill  products 

Lumber,  sawed , 

Saddlery  and  harness 

"Whiteside  : 


Agricultural  implements 

Bookbinding  and  blank-book  making 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Clothing,  men's 


Coffins,  burial  cases,  and  undertakers'  goods  . 

Cooperage 

Flouring-  and  grist-mill  products 

Foundery  and  machine-sliop  products  

Furniture 


Liquors,  distilled 

Lumber,  sa  wed 

Purapft,  not  including  steam  pumps .' 

Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 

Tinware,  copperware,  and  sheet-iron  ware 

"Wirework 

"Will: 

Agricultural  implements 

Boots  and  shoes 

Biick  and  tile 

CaiTiages  and  wagons 

Cheese  and  butter  (factory) 

Clothing,  men's 

Cooperage 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Hosiery  and  knit  goods 

Iron  and  steel 

Leather,  curried 

Ltatber,  tanned 

Liquors,  malt 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Marble  and  stonework 

Paper 

Pnuting  and  publishing 

Snddlcry  and  harness , 

Sa.ih,  doors,  and  blinds  (see  also  Lumber,  planed) 

Tobacco,  cigars  and  cigarettes 

"Wirework 

"Williamson  : 

CdlvR 

FluUiing-  and  grist-mill  products 

"WlNKFJlAGO: 

A  gvicuUural  implements 

Blacking 

Boots  nud  shoes 

BT<.'ad  and  other  bakery  products 

Caniafies  and  wagons 


Capital. 


$39, 430 

33,  000 

237,  980 

8,650 
18,  400 

46,  000 
23,  600 
4,050 
16,  000 


31,  000 

16,  000 


520,  000 

93,648 

45,  000 

5,000 


2,500 

369,  000 

12,  500 


54,  500 
24, 150 
34,  000 
34,  000 


137,  400 
94,  800 
5,000 


410,  000 
18,  500 
78,  700 
20,  846 
11,  850 

18,  000 
6,175 

282,  000 
111,  300 
105,  500 

140,  000 

120,  000 

25,  600 

17,  lOO 

35,  000 


14,400 
16,000 


C8,  500 

800,  000 

113,600 

6,500 

43,  400 

19, 100 

105,  000 

377,  000 

65,  000 

11,000  I 


I,  000,  000 

1 
674 

26,667 

10 

79,  333 

21 

170,  000 

03 

14,  000 

21 

32,  925 

131 

170,  000 

91 

32,  000 

32 

36,  760 

27 

29,  900 

48 

23,  300 

27 

191,  300 

308 

30,  COO 

14 

30,  400 

26 
542 

, 131,  500 

10,  000 

5 

16,  000  1 

30 

.S8,  700  . 

40 

8,900  . 

15 

AVERAGE  NUMBER  OP 
HANDS  EMPLOYED. 


Males 

above 16 

years. 


478 
43 
16 


18 

144 

10 


75 
185 
10 


212 
13 
69 
15 
12 

20 
15 
48 
29 
63 

76 
72 
11 
24 
23 


Females 

above  15 

years. 


34 
514 
101 

18 

38 

10 

100 
91 

67  ' 


Children 

and 
youths. 


19 


Total 

amount  paid 

in  wages 

during  the 

year. 


17 


25 


38 


$11,  050 

13,  382 

23, 149 

10,  308 

6,550 

26,  339 
9,  8U8 
7,855 
3,000 


2,300 
6,600 


174,  430 
10,  668 
4,461 
1,000 


6,700 
60,  283 
6,000 


6,566 

6,690 

18,  000 

18,  COO 


19,427 

41,470 

3,261 


107,500 

8,000 

25,  632 

2, 7;;8 

13,  820 

10,  000 

5,390 

22,610 

16,  300 

28,  290 

34,  000 
21,  500 

5,950 
10,  043 

3,400 


8,750 
9,200 


17,000 
101,  7.50 

32,^0 
9,300 
9,619 

8,420 
39,  360 
40,060 
53,  400 
13,  000 


437, 165 
5,617 

11,  512 
26,  9W 

12,  600 

29,  970 

47,  000 

17,  320 

9,979 

21,  200 

22,  834 
120,  990 


8,437 
5,899 


244,  030 

2,400 

15,  000 

22,  324 

7,711 


Value  of 
materials. 


$17,  056 
19,500 

530,  768 
11,  340 
29,  431 

15,  435 
31,  335 

7,030 
17,  200 


198,220 
9,900 


253,  270  i 
21,  578  t 

201, 165  I 
24,  000 


13,  300 

1, 148,  720 

17,  000 


3,  029,  678 
81,  864 
61,  320  I 
111,716  I 
28,  000 

40,543 
226,  000 
12,  300 
33,  450 
17,  500 

36,  3"3 
1,  049,  950 


15,  420 
91,  225 


381, 341 
6,000 

60,  500 
101,  945 

14,  769 


24,  815 
96,  357 
96,  357 

534,  405 

106, 100 

13,  600 

143,  000 
7,000 
59,  200 
16,  963 
20,  000 

20,  000 
11, 990 
730,  090 
22,  000 
58, 150 

450,  500 
83,300 
14,  000 
27,  000 
47,  925 

23,  885 
51,000 

19,  700 
500,  000 
51,  310 
14,  800 
115,172 

69,100 
160,  000 
1,  450,  710 
31,500 
60,  825 

Value  of 
productB. 


37,  m 
626, 273 
25, 185 
4C,  190 

67, 370 
51,  892 
24, 275 
20, 000 


224,102 
22, 000 


494,  500 
45, 600 


15, 000 


30,900 

1,455,809 

42, 000 


124,  015 
44, 240 
116, 500 
115,500 


588,416 
183. 9i3 
24, 960 


379,  000 
22, 000 

108, 120 
24. 906 
49,400 

40, 000 
24,330 

787,918 
52,500 

107,  TOO 

651, 000 
139,700 
28,704 
49, 930 
61,600 


44, 900 
85,000 


03, 550 
905, 000 
116, 680 

31,  .W 
166, 422 

83, 400 
211,000 
1,597,583 
102, 000 
111,  940 

6, 295, 024 
90, 000 
93, 520 
199, 283 
50, 000 


312,500 
48, 300 
64, 900 
64,000 

98, 171 
1, 415, 650 


24,700 
106, 554 


1, 022, 044 
20,  000 
79,400 
152, 140 
30,082 
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Table  Y.~SBLECTED  STATISTICS  OF  MAKtrFACTCrRES,  BY  COUNTIES,  ETC.:  1880. 

ILLINOIS— Continued. 


Counties  and  industries. 


WlKKEBAGO— continued. 

Cheese  nnd  butter  (factory) 

ClotbiD^,  men's 

Cooperage  

Cotton  goods 

FlouriDg-  and  grist-mill  products  . 


IToundery  and  macLine-sliop  products 

rurniture ■ 

GloTes  and  mittens  (see  .also  Woolen  goods) . 

Iron  bolts,  nuts,  washers,  and  rivets 

Iron  nails  and  spikes,  cut  and  wrought 


Leather,  curried 

Leather,  tanned 

Marble  and  stone  worii . . 
Paper 

Printing  and  publishing  . 


No.  of 
estab- 
lish- 
ments. 


Pumps,  not  including  steam  pumps 

Saddlery  and  harness - 

Sash,  doors,  and  blinds 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Soap  and  caudles 


Tinware,  oopperware,  and  sheet-iron  ware  . 

Tobacco,  cigars  and  cicarettes  

Tools " 

Watches 

"Windmills 


Wire 

AVoodeu  ware 

Woolen  goods  (see  also  Gloves  and  mittens) 

WOODFOED  : 


Brick  and  tile 

Floiu-ing-  and  grist-mill  products  . 


Capital. 


$35,  450 

27,  800 
5,500 

168,  000 
295,  000 

93,  042 
168,  400 
75,  500 
20,  000 
50,  000 

5,000 

85,  000 

8,500 

247,  000 

50,  300 

37,  700 

28,  225 
24,000 
10,  000 

12,  500 

20,  600 

4,500 

10,  000 

240,  000 

19,  000 

43,  000 

8,000 

25,  000 


24,  500 
127,  000 


AVERAGE  KUMBEK  OF 
HANDS  EMPLOYEll. 


Males 

above  16 

years. 


Females  Children 
above 15       and 
years,      youths. 


18 
39 
20 
38 
70 

95 

237 
57 
30 
28 

1 
32 
26 
104 
47 

28 

20 

24 

5 


25 


85 


22 


Total 
amount  paid 

in  w.ages 

during  the 

year. 


$4,  940 
27,800 
11,151 
27,  033 
23,  367 

44, 102 
98,  650 
30,  000 
18,  000 
14,  000 

1,360 
13,  720 
11,  086 
46,  399 
25,  400 

16,  300 
9,387 

11,  500 
3,050 

5,000 

11,  653 
4,  460 
16,  000 
64,  056 
4,157 

20,  500 
2,880 
2,000 


6,853 
5,765 


Value  of 
materials. 


$42,  348 
49,200 
13,  788 
66, 100 

709,  649 

66,  753 
114,  500 
96,  250 
26,  000 
45,  000 

21,500 
63,  400 


117 

175 

17 

600 

16 

850 

32 

670 

19 

200 

36 

600 

29 

730 

29 

300 

13 

400 

?5 

000 

28 

711 

8 

500 

36,000 

9 

700 

17,700 

8 

848 

139 

335 

Value  of 
products. 


$62,  056 
93,  000- 

28,  551 
108,  594 
789,  012 

144,  800 

281,  300 

146,  500 

50,  000 

75,  000 

30,  200 

78,  20O 
36,  642 

295,  390 
56,  300 

67,  200 
67,  640- 

45,  960 
44,  770 

46,  400 

56,  550 

29,  200 
50,  000 

106,  698 
20,  707 

79,  500 
23,  200 

30,  000 


22, 150 
161,734 


INDIANA. 


Adams : 

Flouring-  .and  grist-mill  products 

Lumber^  sawed 

Allen  ; 

Agricultural  implements 

Bread  and  other  bakery  ;product3 

Brick  and  tile 

Can  iage  and  wagon  materi.ils 

Carriages  and  wagons 

Clothing,  men's 

Coffee  and  spices,  roasted  and  ground 

Confectionery 

Cooperage 

Flouring-  and  grist-miH  products - . 

Foundery  and  machine-shop  products 

Furniture 

Leather,  curried 

Leather,  tanned 

Liquors,  malt 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed 

Marble  and  stone  work 

Musica]  instruments,  organs  and  materials 

on,  linseed 

Patent  medicines  and  compounds 

Printing  and  publishing - 

Saddlery  and  harness 

Sash,  doois,  and  blinds  (see  also  Lumber,  planed)    

Slaughtering  and  meat-packing,  not  including  retsiil  butchering 
establishments. 

Tinware,  copperware,  and  sbeet-iron  ware - 

Woolen  goods 

Bartholomew  : 

Brick  and  tile 

Carriages  and  wagons 

Clothir  g,  men's 

Flouiiug-  and  grist-mill  products 

Leather,  curried 

t 

Leather,  tanned • 

Lumber,  sawed 

Mi,\ed  tixtiles  (see  also  Woolen  goods) 

Saddlery  and  harness -  -  -  ■ 

Slaughtering  anil  meat-packing,  not  including  retail  butchering 
establishments. 

Tinware.  cn]i))t  r\v;!io,  and  sbett-iron  ware 

Woolen  goi'ds  lace  also  Mixed  textiles) 


$34,  000 
63,  300 


33,  000 

34,  200 
26,  700 

430,  000 

35,  000 

46,  300 

29,  500 
1,  500 

16,  950 
243,  000 

785,  000 

71,000 

6,767 

13,  534 

95,  000 

11,  000 
606,  240 
15,  000 
24,  000 

30,  000 

8,000 
68,  600 
30,  400 
86,  000 
87,000 


12,  300 
60,  000 


20,  700 
17,  500 
28,  300 
181,000 
43,  906 

88,  034 
73,  200 
60,  000 
7,775 
180,  000 


11,  750 
50,  000 


4 

$2,  000 
15,  580 

4,830 
11,232 
17, 195 
200,  200 
24,  200 

31,400 
0,000 
2,000 
9,800 

30,  248 

387,  000 

17,615 

1,666 

3,490 

10,  710 

8,300 

129, 177 

10,  6.50 

36,  000 

3,000 

11,000 
45,  780 
17,  525 
27,  300 
10,  500 

7,850 
8,000 

7,400 
14,  656 
11,500 
22,  067 

3,633 

7,292 

24,  627 

26,000 

4,  325 

6,  500 

3,518 
20,  000 

$76, 112 
78,  028 

11,  405 
84,  300 
16,  380 

324,  500 
41,  000 

133,  900 
70,  000 

12,  500 
10,  050 

855,  630 

1,  941,  400 
33, 100 
31,265 
21,  850 
46,  240 

15.  500 
461, 108 
9,500 
40,  000 
60,  000 

12,  000 
70,  709 

54,  900 
124,  500 
310,  030 

15,  100 
22,124 

10,  525 
21.  3.50 

55,  000 
434,  475 

97, 100 

101,  300 

145,  699 

81,  950 

10,  0.50 

166,  650 

10,  900 
!      81, 950 

$92,  065 

89 

8 
2 

126,  465 

12 



27,  200 

27 

2 

109,  985 

115 

3 

4--,  975 

680,  700 

67 

80,  000 

22 
14 

137 

2 

180,  400 
85,  000 

20,  000 

25 

4 

29,  881 

76 

947,  233 

900 

45 
1 

2,  529,  000 

35 

70,  300 

30.  300 

7 

31,415 

23 

^ 

85,  438 

26 

1 

28,  000 

566 

723,  972 

17 

29.  500 

58 

8 

90,  000 

70,  000 

12 

88 
40 

6 
1 

43' 

35,  000 

157,  000 

94,  000 

06 

4 

184,600 

343, 198 

29,  300 

31 

36 
32 
17 

7 
17 

6 

10 
2 

32,  230 

24,  1.50 
J.':.  2.50 
,s5,  5li0 
517,  030 

10 

107,  COL> 

19 

177 
23 
14 

33' 

10' 

121.  900 

202,  834 

117,  50O 

20,  Mlu 

12 

177,  02.: 

11 

1       20,1^0 

25 

33 

10 

97,  500 
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Table  V.— SELECTED  STATISTICS  OF  MANTJFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

INDIANA— Continued. 


Coiintipa  itnd  induatries. 


Blackford; 


Carriage  and  wagon  materials 

Flouriny:-  and  grist-mill  ptodncta  . 
Lumber,  sawed 


Boone : 

Brick  and  tile 
Carriages  and  wagons 


I'lonriiig-  and  grist-mill  products  . 

Lumber,  sawed    

Saddlery  and  harness 


Beoi^-n  ;  ^ 

Lumber,  sawed 

€akeoll 

Carriage  and  wagon  materials 

Clothing,  men's 

Flouring-  and  grist-mill  products  . 

Jjumbei',  planed. 

Lumber,  sawed  .  - 


Paper. 


Agricultural  implenieuts 

Bread  and  other  bakei-y  products  . 

Brick  and  tile 

Urid.ges   

(Carriage  and  wagon  materials  .... 


Caniages  and  wagons 

Clothing,  men's 

Cooperage  

Flouring,  and  grist-mill  piorlncts 

Foundery  and  machine. shop  liroducts  . 


Furniture  

Lumber,  planed 
Lumber,  sawed . 

Oil,  linseed 

Paper 


Printing  and  publishing 

Saddlery  .and  harness 

Tobacco,  cigars  and  cigarettes 
"Woolen  goods 


Boobs  and  shoes 

Bread  and  other  bakei y  products. 
Cars,  railroad,  street,  and  repairs. 

Cheese  and  butter  (fintory) 

Clothing,  men's 


Cooperage  

FJouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 

Class  

Hones  and  whetstones 


Leather,  curried  . . 
Leather,  tanned  .. 
Lime  .and  cement  . 
Lumber,  sawed  . . . 
Oil,  lard 


Saddleiy  and  harness 

Shi  pbiiilding  

Slaughtering  and  meat.packing,  not  including  retail  butchering 

establishments.  '  " 

Tinware,  coppei-ware,  and  sheet-iron  ware 

Clay: 


Flouring-  and  grist-mill  products  . 

Iron  and  steel  • 

Lumber,  sawed 


Clinton; 

Bread  and  other  bakery  products . 

Brick  and  tile 

Carriages  and  wagons 

Cooper.age 

Flax,  dressed 


Flouring-  and  giist-mill  products  . 

Lumber,  sawed 

Saddlery  and  harness 

€bawford  ; 

Flouring,  .ind  grist-mill  products  . 
Lumber,  sawed . 


Cooperage  

Flouring-  and  gvist-mill  products  . 
Lumber,  -awed 


No.  of 

estab- 

Uah- 

ments. 


234 


12 
1 


Capital. 


$25,  000 
38,  000 
35,  000 


21,700 
16,  000 
66,  000 
.55,  300 
9,700 


S,  OffO 

5,000 

138,  ,500 

21,  500 

68,  100 

115,  000 


70,  000 
,  16,750 

30,  000 

10,  000 
05,500 

56,  500 
63,  900 
03,  500 
326,  500 
15,  000 

31,  000 
20,100 
75,  900 

180,  000 
35,  000 

35,  000 
26,  625 

11,  300 
21,  000 


100,  000 
2,900 

100,  000 
11,800 
12,  200 

39,  700 
143,  000 

34,  600 
142,  000 

14,  000 

7,  .500 
18,  300 
13.',,  000 
31,270 
10,  000 

9,900 
126,  500 
45,  000 

9,000 


94,  464 
230,  000 
■  80,  950 


5,900 
44, 400 
24,  500 

6,  550 
10,  000 

79,  625 
69, 150 
20,  850 


3,  000 
89,  750 
18,  100 


AVERAGE  NUMBER   OF 
HANDS  EMPLOVED, 


Males 

above  16 

years. 


69 
29 
25 
154 
11 


226 


21 
10 
26 
26 
113 


89 
40 
136 
47 
48 

40 
39 
172 
15 
12 


115 
11 
1,  250 
11 
17 

1.58 
43 
66 

131 
4 


148 

62 

2 

29 
182 
130 


38 

60 

132 


28 
128 
19 


14 
101 


Females  Children 
above  15       and 
years.    I  youths. 


11 


Total 

amount  paid 

in  wages 

during  the 

year. 


19 

3  i 


10 


m,  000 

3, 1.50 
9,625 


9,  955 
10,  275 

8,971 
26,  Oil 

4,200 


22,  000  I 


7,  000 
3,500 
9,212 
5,004 
18, 100 

16,000 


32,  600 
10,  700 
10,120 
15,  000 


30 

175 

31 

.500 

10 

472 

48 

ft20 

13 

320 

30 
1^ 

500 
Q.5n 

18,  500 

23,  824 

5,  500 

4,000 

19,312 
6,720 
6,040 
5,000 


18,  000 

4,006 

381,067 

2,370 

15,032 

40,137 
16,  003 
27,  800 
56,  850 
3,000 

1,279  ;| 

3,413  t 

•28,682  ] 

8,890  I 

760    j 

5,  948    : 

134,781  I! 

16,  240  ' 


15,  871 

16,  010 
16,  t57 


3,  200 
12,912 
11, 100 
10,  750 

9,  300 

6,773 

20,  603 

5,633 


2,030 
10,2150 


4,000 
10,  2S6 
4,700 


Value  of 
materials. 


$35,  000 
138,  675 
72,  275 


11,395 

11,375 

253,  995 

161,003 

13,  800 


35,  000 
8,450 

245,  831 
13,  000 
127,  415 

36,  700 


90,  000 
57,  750 
11,  177 

10,  000 
111,  800 

47,  500 
33,542 
76,  550 
466,  034 
24,  000 

21,880 

50,  000 

133,  180 

250,  000 

11,  750 

19,  500 

20,  900 
19,  000 
24,  175 


125,  000 

14,  050 

,  000,  000 

19,  838 

25,  600 

52,  881 

354,  571 

04,150 

70,133 

3,500 

28,100 
27,  550 
01,404 
4H,  330 
30,  000 

15,400 
346,  800 
290,  000 


234,  689 
99,  981 
80,  5S0 


8,500 
20,  903 
1.5,  000 
68,  000 

5,000 

184,  778 

103,390 

19,  400 


36,  443 
73, 195 


8,  010 

302, 006 

31,030 


Value  of 
products. 


STATISTICS  OF  MANUFACTURES. 


225 


Table  Y.— SELECTED  STATISTICS  OF  MANUFACTURES,  BY  COUNTIES,  ETC.:  18S0. 

INDIANA— Continued. 


Counties  and  iuduatriea. 


DEARBORN: 

Carriagje  aud  wagon  materials 

Carnages  and  wagons 

Coffins,  burial  cases,  and  undertalcera'  goods . 

Cooperage  

Flouring-  and  grist-mill  products 


I  No.  of  I 

I  eetab-  ' 

lish- 

iiients. 


Foundery  and  machin e-shop  products  . 

Furniture 

Furniture,  chairs 

Iron  and  steel 

Liquors,  distilled 


Liquors,  malt. .. 
Lumber,  planed 
Lumber,  sawed  . 


Decatur  : 

Brick  and  tile. 


Clothing,  men's 

Flouring-  and  grist-mill  products  . 

Furniture  

Lumber,  sawed 


Marble  and  stone  work  . 
"Woolen  goods 


De  Kalb: 

Flouring-  and  grist-mill  products  . 

Lumber,  sawed    

Saddlery  and  harness 

Delaware  : 

Bread  and  other  bakery  products. 

Brick  and  tile 

Carriage  and  wagon  materials 

Carriages  and  wagons 

Clothing,  men's 


Cooperage  

Flax,  dressed ■ 

Flouring-  and  grist-mill  products 

Foundevy  and  machine-shop  products . 
Furniture 


Handles,  wooden 

Lumber,  sawed 

Karble  and  stone  work 

Saddlery  and  harness 

Slaughtering  and  meat-packBig,  not  including  retail  butchering 
establish  m  ents . 


"Woolen  goods 

Dubois: 

Flouriug-  and  grist-mill  products  . 

Liquors,  malt 

Lumber,  sawed 

JElkhart: 

Brick  and  tile 

Cariiages  and  wagons 

Clothing,  men's 

Cooperage  

Flouring-  and  grist-mill  products  . 


Furniture 

Hosiery  and  ktiit'goods 

Lumber,  planed 

Lumber,  sawed 

Musical  instruments  and  matenals  (not  specified)  . 


Oil,  linseed 

Paper  

Printing  and  publishing  1 

Pumps,  not  including  steam  pumps. 
Saddlery  and  harness 


Starch 

"Washing-machines  and  clothes -"wringers 
Woolen  goods 

Fayette : 


Carriages  and  wagons 

Coflins,  burial  cases,  and  undertakers'  goods  . 

Flouring-  amd  grist-mill  produces 

Foundery  and  machine-shop  products ■ 

Furniture  


•        Hosiery  and  knit  goods 

Lumber,  sawed 

Tobacco,  cigars  and  t.'igarctt<' 
Floyd : 


Bread  and  otlier  bakery  prodactj^ 

Brick  and  rile ". 

Caffliage  and  wagon  materials  . . . 

Clothing,  men's 

Cooperage  , 


14 
5 

1  1 


Capital. 


$7,  000 
23,  300 
40,  200 
49,  350 
206,  300 

249,  000 

200,  000 

55,  000 

350,  000 

1,750,000 

273,  774 
30,  000 
38, 400 


27,  Oiu 
4,500 

80,  450 
4,500 
42,  500 

7,000 
35,  000 


63,  500 

80,  070 
8,  200 


6,650 
19,  825 
15,  000 
33,  000 
19,  000 

3,900 

54,  700 

101,  600 

35,  000 

21,  000 

12,  000 

74,  850 

9,400 

17, 100 

150,  000 


48 

500 

12,  600 
03,  900 

Mi 

950 

7K 

2(10 

6 

100 

?,0 

300 

196 

000 

no 

600 

,10 

000 

66 

000 

101 

900 

30 

000 

25,  000 
325,  000 

54,  600 
99,  000 

10 

900 

125,  000 
12,  000 

43 

130 

30 

000 

70, 

000 

83, 

000 

40,  000 
193,  500 

10,  000 
27,  700 
14,  500 

10, 

805 

11, 

L'll!) 

20, 

■!(1K 

40, 

TOO 

,1, 

SIO 

AVEKAGF.  NUMBEK  OF 

HANDS  EMTLOYED.             ,  Tot.^l 

^1  amount  paid 

\j                 I                  ;  in  wages     | 

Males   j  Females  Children  during  ttc    ' 

above  16 | above  15 ,      and  year. 

years,    i    years.    1  youtlaft.  | 


14 
16 
40 
164 
79 

149 
255 
102 


Value  of 
materiala. 


108 
8 
60 


64 


22 


2t 
45  I 


1 

$3, 

380  1 

'■>, 

100 

22, 

000 

83, 

.550 

23, 

984 

73 

050 

100 

350 

54 

000 

100 

851 

92 

600 

47 

543 

4 

6811 

7 

805 

6 

770 

4 

200 

5,  670  1 

9 

360 

8,700 

6,400 

12 

230 

^ 

on 

4. 

213 

10, 

807 

3, 

310 

2 

.500 

11 

185 

3 

000 

24 

000 

9 

640 

13 

500 

26 

000 

8 

.53(1 

10 

400 

3 

500 

5 

000 

16,  025 

5,820 

3 

400 

2 

000 

s 

000 

22 

.500 

21 

■M) 

14 

000 

84 

175 

000 

il 

70(1 

ir. 

300 

10 

898 

1.'. 

750 

20 

000 

17 

316 

10 

165 

2,900 


4,871 
2,  964 
11,893 


10,  705 
37,  850 

12,  300 
10,  000 
17,  760 

63,  600  \ 

18, 000 ; 

9,  800 
19,261 
30,  000 

3,000 
65,  COO 

13,  300 
43,000 

6,940 

34,  000 

10,  000 

11,  485 


$13,500  I 

6,250 

18,400 

169,  180 

667,  212 

lOl.S.'O 
119,  067 

.57,000  j 
328,435 
1,050,000 

197,121 
25,000  1 
54,  030  1 


10,  470 
13, 150 

118,  575 
14,  000 
62,  600 

11,  600 
53,  860 


98, 122 

63,413 

9,  200 


Value  of 
produclks. 


$23,  000 
21,300 
70,  200 
273,  770 
632,  970 

19.5,  850 
2iJ2,  142 
100,  000 
668,  300 
1,  547,  125 

365,  022 
31,  OOO 
7(1,  470 


24,400 
20,  250" 
133,372 
3,'i,  000 
(13.  9lj5 

26,  400 

80,  COO 


111,811 

123,048 
20,  (J42 


1 


14,  000 
9,817 
10,000 
23,  000 
17,  000 

31,20(1 
105,  000 
193,  (120 

12,000 


14 

8 

600 
000 

139 

867 

22 

BOO 

12 

000 

120,  000 

17 

350 

132 

950 

12 

743 

72 

160 

8,  432 
54,  (HIO 
17,  700 

.-.22/280 

105,  200 
73,  120 
22,  1 20 

116,470 
10,  000 

75,000 
248,300 

11,900 
105,000 

9,  700 

212,000 
25,  400 


2.5,  000 
25,000 

203,204 
11,  mill 

130,  000 

17,0111 
|.;5,  OKI 
10,  250 


.12,  838 

8,  5.;."> 

42,  500 


21,  300 
28, 115 
20,(100 
63,  00(1 
32,  200 

57,  820 

100,  000 

221!,  999 

35,  000 

25,  000 

20,  000 
193,  472 
38,  800 
21,600 
130,000 


1  53 

770 

23, 

43(1 

108, 

SCO 

1^3 

025 
700 

700 

40 

110(1 

508 

:04 

220 

500 

115 

(100 

40 

850 

175 

511 

5U2 
1)11(1 

84 

5011 

405 

50(1 

207 

210 

(lOli 

24 

■^IHI 

300 

000 

(id 

00(1 

71 

045 

4.-. 

11011 

200 

170 

20' 

000 

2lrl 

s'l: 

27 

000 

07 

■JOll 

45 

0011 

5S 

001 

31 

715 

;o 

hSl 

77 

4'.)C 

33 

1011 

•J3r. 
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Table  V.— SELECTED  STATISTICS  OF  MAKUFACTUEES,  BY  C0U:NTIES,  ETC.:  1880.. 

INDIANA— Continued. 


^  Connties  and  industriee. 


Floyd — contiimed. 

Cotton  goods  (see  also  Mixed  testilee)  . 

Flouring-  and  grist-mill  products  ., 

Fonnder'y  and  macbine-shop  products  . 

Furniture 

Glass  


Glue 

Honos  and  whetstones  . 

Iron  and  steel 

Leather,  curried 

Leather,  tanned 


Liquors,  malt 

Lvimher,  sawed 

Marble  and  stone  work 

Mixed  textiles  (see  also  Cotton  goods;  "Woolen  goods). 
Printing  and  publishing 


No.  of 

estah- 

Ush- 

ments. 


Shipbuilding , 

SlanghteriDg  and  meat-packing,  not  including  retail  butchering 
establishments. 

Tinware,  copperware,  and  sheet-iron  ware , 

Tobacco,  cigars  and  cigarettes 

Woolen  goods  (see  also  Mixed  textiles) 


FOUNTAIN: 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's 

Flouring-  and  grist-miH  products  . 
Lumber,  sawed 


Saddlery  and  harness 

Frakklix: 

Flouring-  and  grist-mill  products  . 

1^        Liquors,  distilled 

Lumber,  sawed 

Paper 


Carria  ges  aud  wagons 

Clothing,  men's 

Flouring-  and  grist-mill  products  . 
Lumber,  saweil 


Gibson: 

Flouring-  and  grist-mill  products  . 

Liquors,  distilled 

Lumber,  sawed 

Saddlery  and  harness 

Grant : 

Brick  and  tile 

Carriages  and  wagons 

Flax,  dressed 

Flouring-  and  o;rist-mill  products  . 
Furniture,  chairs 


Lumber,  sawed 

Oil,  linseed 

Saddlery  and  harness , 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 


Greene : 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Hamilton  : 

Brick  and  tile 

CaiTiages  and  wagons 

Flouring-  and  grist-mill  products e. 

Lumber,  sawed 

Saddlery  and  harness 


Hancock  : 

Flouring-  and  grist-mill  products  . 

Furniture' 

Lumber,  sawed 


Eaurison  : 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Hendricks  : 

Brick  and  tile 

Carriages  and  wagons 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 

Hekrt  : 

Lagging,  flax,  hemp,  and  jute 

Bricdc  and  tile 

Flouriug-  Jind  grist-mill  products  . 

Fum  iture 

Luujbcr,  sawed 

23C 


Capital. 


$150, 000 

130,  000 

151,  000 

67,  850 

1,  300,  000 

20,  000 
20,  000 

458,  000 
65,  932 

133,  868 

01,  000 

32,  900 

6,  500 

400,  000 

49,800 

9,000 
25,  000 

27,  873 

7,279 

400,  000 


13,  600 

17,  000 
4,800 
92,  350 

58,  825 


9,500 


54,  000 
29,  000 
37,  750 
60,  000 


9,500 

8,800 

62,  000 

55,  920 


63,  800 

15,  000 

102,  600 

7,226 


30,  200 
19,  000 
19,  800 
93,  500 
15,  000 

176,  500 
25,  000 
13,  G75 

150,  000 


69,  600 
82,  600 


41,  019 
30,  000 
134,  800 
118,  450 
0,240 


48,  000 
36,  850 
62,  200 


61,  900 
43,  750 


20, 150 
15,  SOO 
87,  400 
65,  950 


30,  000 
29,  885 
107,  SOO  I 
32,200  I 
68,850 


AVERAGE  KUMBEE  OF 
HANDS  EMPLOYaD. 


Males   I  Females  Cliildren 
above  16  above  15       and 
years.       years,      youths. 


26 
38 

243 
68 

664 

15 

10 

470 

31 

61 

22 
23 
14 
120 
33 

29 


20 

28 

149 


23 

6 

108 

16 


90 
18 
38 
35 
20 

154 
10 
16 
30 


45 
103 


68 
31 

71 

153 

12 


27 
129 


53 

19 

65 

129 


26 
65 
38 
27 
103 


Total 

amount  paid 

in  wa^es 

during  the 

year. 


110 
2 


1 

7 

105 


10 


$26,  000 
14,  925 

110,  900 
24,  610 

227,  357 

4,^0 
-.6,  240 
180,  000 
11,  614 
23,  456 

10,  465 

5,360 

5,916 

150,  000 

13,  940 

17,  850 
1,500 

8,658 

11,110 

150,  000 


10,  305 

11,  388 
8,100 
8,347 

10,  814 

4,900 


5,157 
30,  000 

6,240 
18,  000 


7,000 

8,300 

3,670 

10,  979 


4,942 

2,500 

18,  900 

4,530 


14, 135 
8,700 

16,  000 
6,  740 

13,  000 

29,  332 
4,000 
7,880 
7,000 


10,  876 
20,  065 


9,443 
14,  000 
18,  729 
16,848 

3,675 


6,763 
7,609 
9,967 


4,  352 
10, 125 


11,  855 

6,000 

10,  368 

26,  615 


14,  000 
9,310 
8,390 
8,200 

11,  999 


Value  of 
materials. 


$109, 522 
319,  939 
157,  600 

27,  370 
363,  600 

28,  600 

40,  000 
1, 184,  860 

262,  614 
212,  049 

44,  683 
22,  990 

12,  900 
269,  600 

13,  490 

41,  300 
113,  000 

20,  753 

14,  663 
263, 000 


8,130 

10,  000 

13,  600 

361, 878 

98,  590 

13,  400 


122,  255 

275,  625 

36,  640 

64,  000 


7,500 

18,  000 

119,  360 

85,  785 


138,  675 
19,  000 

146,  850 
11,  300 


14,  417 
19,  000 
69,  500 

321,  685 

15,  000 

146,  088 

100,  000 

13,  700 

128,  500 


193,  943 
108,685 


13,  335 

20,  000 

649,  348 

132,  038 

13,  700 


138,  340 
14,  731 
71,310 


174,  783 
80,  678 


11,680 

11,  000 

198,  004 

212,  410 


15,  600 

17, 140 

327,  975 

9,116 

91,  446 


Value  of 
products. 


$278,400 
399, 131 
318,  000 
84, 150 
650,  361 
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Table  Y.— SELECTED  STATISTICS  OF  MANUEACTUEES,  EY  COU]S"TIES,  ETC.:  isso, 

INDIANA— Continuecl. 


Countk's  and  industriea. 


Henry— continued. 

Saddlery  and  harness 

Slaugbtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Tinware,  copperware,  and  sheet-iron  ware 

'Xobacco,  cigars  and  cigarettes 

Howard  : 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's 

Plouring-  and  grist-mill  products 

Lumber,  sawed 


Saddlery  and  harness ... 
Sash,  doors,  and  blinds  . 


HUXTIXGTON: 

Bagging,  llax,  hemp,  and  jute  . 

Brick  and  tile 

Carnage  and  wagou  materials  , 

Clothing,  men's 

Cooperage  


Flouring-  and  grist-mill  products  . 

Lime 

Lumber,  sawed 

Saddleiy  and  harness 

Jackson  : 

Agricultural  implements 

Cooperage -^- 

Flouring-  and  grist-mill  products  . 

Leather,  curried 

Leather,  tanned 


Lumber,  planed  (see  also  Sash,  doors,  and  blinds) . . 

Lumber,  sawed 

Maible  and  stonework 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) 
Woolen  goods ■ 


Jay: 


Flouring-  and  giist-mill  products  . 
Lumber,  sawed 


JEFFEKSON ; 

Carriage  and  wagon  materials 

Carriages  and  wagons 

Cooperage  

Flouriug-  and  grist-mill  products 

Foundery  and  machine-shop  products 


Furniture 

Leather,  curried. 
Leather,  tanned  - 

Liquors,  malt 

Lumber,  sawed .. 


Printing  and  publishing  - 

Saddlery  and  tarness 

Sash,  doors,  and  bUnda  . . 

Shipbuilding 

Starch 


Tinware,  copperware,  and  sheet-iron  ware. 
Woolen  goods 

JeKNIXGS: 


Agricultural  implements 

Flouring-  and  o;rist-mill  products  . 
Lumber,  sawed 


JoilKSOX : 


Brick  and  tile 

Carnages  and  wagons 

Clothing,  men's 

Cooperage 

Flouring-  and  grist-mill  products 

Fruits  and  vegetables,  canned  and  preserved  . . 

Lumber,  planed 

Lumber,  sawed 

Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including 
establishments. 


No.  of 
estab- 
lish- 
ments. 


retail  Ihitchering 


Starch  . 
Knox  : 


Brick  and  tile 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture 

Liquors,  malt 


Lumber,  planed 

Lumber,  sawed 

Saddlery  and  harness 

Slaugbteriug  and  meat-packin 

establishments. 
Tinware,  copperware,  and  aheot-iron  ware 


not  including  retail  butchering 


1 

16 

1 

5 


Capital. 

$10 

500 

325 

UOO 

10 

600 

12 

350 

32 

475 

16 

0(10 

2 

875 

60 

000 

71 

130 

13 

575 

40 

000 



AALIIAGE   SUMIiEU  OF 
HAXDS  EMPLOYED. 


Males    ;F(?malcs  Children 
above IG  above  15       and 
>eais.   I    yeary.      youths. 


17,  000 
26,  000 
25,  000 
7,700 
18,025 

93,  400 

23,200 

163,200 

7,600 


21,  004 
7,000 

50,  300 
7,349 

17,  701 

1,500 

143,  300 

6,  500 

800 

66,  375 


43,  200 

78,  150 


90,  000 
18,  000 
17, 150 
216,  000 
16,500 

45,  000 
20,  602 
40,  998 
52,  000 
31, 100 

26,  000 

42,  900 
17,  000 
35,  000 

240,  000 

7,600 

43,  000 


39,  000 
32,  600 
49,  980 


27,  000 
15,  000 

28,  275 
9,600 

193,  650 

35,  650 

11,000 

47,  500 

9,600 

200,  000 


18 
160 


11 
19 


13 
41 

153 

17 
31 


12 

55 
16 
17 

38 

30 

59 

214 

19 


70 
29 
27 
5 
10 

2 

240 

12 


80 
19 
86 
61 

37 

60 
8 
19 
16 
39 

28 
130 
30 
63 
124 


6 

18,  650 

55 

11 

107,400  '■ 

811 

1 

12, 000 

24 

1 

17,000 

iJ 

1 

50,  000 

1 

18 

1 

10,000 

8 

18 

77,  240 

103 

20,020 

18 

1 

150,  000 

15 

Total 

amount  paid 

in  wages 

during  the 

•  year. 


Value  <if 

niatrr.uls. 


20  i  12 


2    : 

10  ' 


i:.,  s:.u  ■ 


$3,  505 
10,000 

4-12.  179 
332,  321 

4,  575 
10,  650 

10,  3('0 
19,475 

12,  ;;sti 

9,  5.S0 

8,  975 

8,  722 

17,645 

20,  087 

15,  .590 

10,  515 

135,  423 

125,  293 

9,535 
9,  075 

17,  324 
23,  600 

5,  000  i 
6,230 

6,  500 

7,  000  , 
10,  325  1 

14,  000 
10,  930 
18,  000 
12,  000 
18,  650 

11,250 

17,  000  ' 

34,001 

0,000 

381,  305 

14,  .5110 
164,  Ol.S 

15,  OOll 

20,  000 
10,  075 
4,122 
1,617 
3,183 

30,  320 
11,100 
101,  240 
24,  400 
17,  621 

1,100 

34,770 

6,  400 

2,000 

12,769 

25,  000 
201,090 
1 1 , OOO 
18,  000 
05.  742 

2,  son 
13,  490 

131,  005 

27.  000 
8,  120 
33,  120 
20,  105 
11,  000 

on,  000 

13,  100 

*    40  250 

54s,  :o4 

III,  000 

19,  250 
3,690 
7,  138 
6,  77S 
C,  135 

24,  500 
135,792 
112,  1115 
28,818 
39,  3:jo 

14,  744 
42,  925 

10,  974 
37,  300 
59,  880 

11,000 
58,  150 
:J4,  600 
.S4,  000 
472.  740 

5,910 
12, 108 

10.  3110 
50,  152 

18.  248 

3,  903 

10,  025 

25,  9>'5 
75,  355 
71,  810 

11^700 

20,  750 

8,  375 

22,283 

12,  025 
15,  lino 
31.  2.-5 
111.400 

12,  500 
3,  000 

13,  943 
5.  450 

20,  000 

53.  51.10 
10,  5uo 
97.  730 
13.  050 
180,000 

17,  COO 


80,  000 


Value  of 
products. 


^23, 140 
370.  553 


26,  175 
36,  200 


41,505 
31,380 
■-:i,  515 
17(1,  904 
178,  3.S0 

31,000 
37,  nOO 


24,000 
23,  060 
311,000 
20,  .50,1 
:i4,  800 

427,  n48 

53,  080 

254.  500 

25,  000 


75,  nOO 

27,  500 
124,  72'i 

31,. 570 

28,  345 

36,  000 
303,  215 
22,  800 
22,  000 
77,  800 


125,  000 
25,  400 
00,  40O 

078,  525 
2-,  UOO 

.54.  01,0 

103,075 

i:;,;.  887 

re.  211 

5';.  !i8o 

3n, 000 

12:!,  I14u 


49 

tinn 

105 

107 

„- 

134 

34 
02 

o;r. 

457 

.■.nil 
J50 

91 

000 

.,  . 

400 

14J 

430 

750 

207 

000 

8,  100 

8,  420 

24, 11. 0 

20.  0.-5 

590,  509 

059,  :i48 

8,  800 

18.  000 

31,000 

0,000 

1(1,  000 

22,  000 

8,264 

34,  9>8 

04,  203 

2,800 

3.5,  000 

40,  000 

16.  395 

125,495 

ISO,  1.1.50 

7,610- 

15,200 

3:t,  000 

C,  000 

128,  000 

150, 1100 

5, 110  I 
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Table  V— SELECTED  STATISTICS  OP  MANUFACTURES,  BY  COUNTIES,  ETC. :  1880. 

INDIANA— Continued. 


Couiities  and  iDdustries. 


Xo.  of 
I  estab- 
lish- 
i  ments. 


I 


Kosciusko  ; 

Brick  and  tilu 

(Jan'iagc  and  wagon  materials 

Carriages  and  wagons 

Cooperage 

JTlouring  and  giistrmill  products 

Foundery  and  machine-sliop  products 

Furniture 

Lumber,  sawed 

Saddlery  and  liamess 

Lageahoe : 

Flouring-  and  griat-mill  products  — 

Lumber,  sawed 

Saddlery  and  bamesa 

Lake  : 

Brick  and  tile 

Fertilizers 

Flouring-  and  frrist-mill  products 

Lumber,  sawed 

Sash,  doors,  and  blinds  .  - .  - 


Slaughtering  and  meat-packing,  not  including 
establishments. 

La  Pokte; 

A  gi'icultural  implements 

Brick  and  tile 

Caniages  and  wagons 

Cars,  raili'oad,  street,  and  repairs 

Cooperage  


letail  Vintchering 


Flouring-  and  grist-mill  products  - 

Furniture 

Furniture,  chairs 

Leather,  curried 

Leather,  tanned 


Liquors,  malt 

Lumber,  sawed 

Patent  medicines  and  compounds  , 

Kefrigerators 

Saab,  doors,  and  blinds 


Tobacco,  cigars  and  cigarettes. 
"Woolen  goods 


Lawrexce  : 

Carriage  and  wagon  materials 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Madibon  : 

Brick  and  tile 

Carriage  and  wagon  materials  . 

Carriages  and  wagons 

Clothing,  men's 

Flax,  dressed 


Floiu'ing-  and  grist-mill  products 

Foundeiy  and  machine-shop  products. 

Lumber,  sawed  j 

Sash,  doors,  and  blinds 


Marion  : 


Agricultural  implements 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals). 

Belting  and  hose,  leather 

Boxes,  wooden,  packing 

Bl-ass  castings 


Bread  and  other  bakery  products  . 

Brick  and  tile 

Brooms  and  brushes 

Cai7jets,  rag 

Carriage  and  wagon  materials 


Carriages  and  wagons 

Cheese  and  butter  (factory) 

Olothing,  men's 

Clothing,  women's 

^joUVe  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods 

Confectionery 

Cooperage  

Cotton  goods 

Drugs  aud  chemicals  (see  also  Baking  and  yeast  ijowders ;  Patent 
medicines  and  compounds) 

Dyeing  and  finishing  textiles 

Fertilizers 

Flouring-  and  grist-mill  products 

Foundery  and  machLne-ahop  jjroducts  (see  also  Ironwork,  archi- 
tectural and  ornamental;  Steam  fittings  and  heating  apparatus). 

Fruits  and  vegetables,  canned  and  x>reserved 


Furniture  (see  also  Mattresses  and  spring  beds;  Upholstering). 

Furniture,  chairs 

lilue  - 


Grease  and  tallow. 
Iron  iuid  steel 

2:w 


3 
14 
23 


15 

1 
2 
5 
3 

15 
1 

42 
2 


31  I 
6 
7 
1 

14 
3 

27 
2 
4 


Capital. 


aveeage  numbee  of 

HANDS  employed. 


Males 

above  16 

years.  " 


.$14,  650 

39,  000 

60,  800 

9,200 

71,  700 

8,000 

20,  900 

163,  638 

4,250 


96,  500 
65,  785 
11,  500 


12,  700 
50,  000 
22,  000 
28,  600 
15,  000 

500,  000 


188,  350 
45,000 
39,  000 

100,000 
76,  100 

150,150  '. 

24,600  1 1 

80,000  :\ 

0,067    1 

16,  .333  i: 

57,  000 
54,  050 
7,000 
10,  000 
15,  000 

24,  350 
210,  000 


9,  000 
56,  400 
63,  750 


20,  800 
10,  000 
14,  500 
6,  300 
29,  000 

132,  500 
40,000 

142,  000 
20,  000 


41,000 
5,600 
25,  000 
37,  300 
10,000 

96,900  , 
110,900  1 

14,050  i 

6,  550  1 

2.50,000  1 

248,600  ' 
10,  50» 

172,  410 
37,  000 
03,  000 

67,  000 

90,  760 

278,  400 

140,000 

62,  700 

4,400 

103,000 

524,  700 

1,188,000 

15,000 

357,  900 

,"'.1,  000 

27,  000 

0,  000 

';■)(>  000 


S8 
24 
52 
18 
26 

14 

29 

268 

11 


130 
55 
41 
475 
140 


Females 

above  15 

years. 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


10 

o 

'25" 


160 

2 

6 

12 

85 

68 

16 

96 

32 

21 

46" 

2 
7 

32 

118 

3 
4 

03 

16 

17 

13 

6 

22 

33 

25 

% 

21 

65 

1 

16 

2 

9 

62 

14 

142 
239 

27 

0 

18 
17 

39 

5 

450 

8 
7 

260 

3 

33 

1 

127 

87 

4 

210 
3 

24 

1 

61 

54 

523 

19 

35 

24 

2i' 

26 
24 

0 
75 
12 

15 

94 

134 

1,  276 
60 

4 
25 

34 

488 
40 

57 
2 
9 

1 

15 

21 

320 

$10,  765 

7,920 

23, 180 

6,184 

8,365 

4,122 
11,  608 
29,  612 

4,601 


6,065 
8,470 
5,100 


20,32* 
20,  000 
2,150 
3,660 
2,500 

30,  000 


66,  300  j 
1,5,280  I 
15,  900 
180,000  I 
43, 12s 

13,492  ' 

16,700  I 

(;0,  000  I 

936  I 

2,  372 

,\429  ! 

7,215  I 
3,900 

15,000  ; 

0,  000  ' 

16,840 
28,000 


Value  of 
materials. 


$8,490 
18, 260 
36, 100 
6,862 
191,  017 

19,  419 

11,  500 

217,  285 

10.405 


140,  673 
64,619 
10, 100 


8,223 

5,000 

19, 130 

22,  300 

20,  000 


68,  010 

6,526 

19,  000 

1,  200,  000 

103,  000 

331,  769 
19,  800 
70,  000 

29,  600 
21,  370 

23,  312 
51, 175 
10,  000 

30,  000 
12,  000 

76,  670 
154,  000 


.'.,325 
3,437 
11,. 542 

10,  400 
106,  465 
78,  965 

10,380 
7,  500 

11,  700 
6,800  . 
0,  300 

10,  550 
20,  000 
13,  000 

11,  960 
20,  900 

12,475 
16.  SOU 
.".3,  59d  1 
5,  300  j 

314,715 
16,  800 

266,  310 
14,  000 

11,400  i 
0,620 
3,600 

20,  020 
7,069 

31,  200 
35, 000 
40,  693 
43,  200 
30,  000 

75,  821 

62,  336 

11,042 

4,347 

155,  000 

234, 110 
.54,  616 
28,  604 
12,850 

229,  000 

78,  400 

5,  464 

1115,  235 

211,  600 

10,  130 

115,620 
60,  306 

376,  410 
65,  000 

197,460 

2h,  464 
211,  568 
154, 150 
K),  529 
22,  450 

43,800 

181,  836 

813,  225 

39,  668 

66,  000. 

12,  100 
41,  424 
64,  234 
534,  090 

9,  850 

714,  000 

1,759,310 

742,  000 

15,  000 

100,  000 

197,083 

13,  105 

6,000 

6,100 

123.  306 

682,  212 
7,320 
32,  500 
34,  400 

769,  382 

Value  of 
products. 


$26, 600' 
34,000 
81, 500 
20, 343 

211, 581 

28, 225 
33, 704 
318,745 
24,000 


162, 066 
93, 020 
26, 500 


39, 100 
50,  000 
21, 735 
32, 800 
30, 000 

3,237,070 


211,000 

29, 850 

66,600 

1,600,000 

160, 750 

374  944 
44,800 

150,  000 
35, 000 
31,000 

42,248 
75, 876 
31, 000 
50, 000 
24,000 

139, 750 
225, 000' 


21, 600 
125, 043 
118,  500 


30,770 
35,000 
31,000 
22,  600 
37,  500 

359, 140 
40,  000 

406,415 
27, 000 


55,500 
66,500 
47,759 
118, 200 
40, 000 

423, 071 
159, 677 
56,850 
21,850 
500, 000 

250,420 
81,275 
658,960 
109,000 
230,100 

99, 140 

273,200 

1,110,033 

64,738 
113, 000 

32, 000 

920, 000 

1,  938, 843 

1,736,000 

150,004 

917,  i 
32,000 
45,6Qf 

885,  oSr 
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Table  v.— SELECTED  STATISTICS  OF  MANUFACTURES,  UY  COUNTIES,  ETC.:  1880. 

INDIANA— C(Jntiuued. 


Counties  and  industries. 


Makion— continued. 

Iron  bolts,  nuts,  washers,  ;iu(]  rivets - 

Iron  -woik,  architectural  and  ornamental  {see  also  Foundery  and 

machine-shop  products). 

d 


Liquors,  distillei 

Liquors,  malt 

Lightning  rods -  - 

Looking-glaMS  and  picture  frames 

Lumber,  «awed 

Malt 

Marble  and  stono  work - . 

Mattresses  and  spring  bods  (sec  also  i''ui  uiture) 

Millinery  and  lace  goods 

Oil,  lard'. 

Oil,  linseed 

Paints  (see  also  Varnish)  . .  - 

Paper 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals). 

Printing  and  publishing 

Pomps,  not  including  steam  pumps 

Kooflng  and  roofing  mateiials 

Isaddlcry  and  harness 


No.  of 

estab- 

lish- 

menta. 


average  number  op 
ha:S'Ds  ejiplotep. 


Sash,  doors,  and  blinds  (st-i  also  "Wood,  turned  and  carved)    

Saws 

Sewing-machine  casfs 

Sbirts 

Slaughtering  and  moat-piwjilsing,  not  including  irtail   butchering 
establishments. 

Soap  and  candles 

Starch 

Steam  fittings  and  heating  apparatus  (st«  also  I'oundery  and  ma- 
chine-shop products). 

Surgical  applian'-'cs         

Telegmph  and  telephone  apparatus - 

Tiuwarr,  copper  ware,  and  sheet- iron  ware 

Tobacco,  cigars  and  cigarettes    

Trunks  and  valises 

ITpholsteiint;  (see  also  Furniture) 

Varnish  (see  also  Paints) 


Vinegar /---- 

Window  blinds  and  shades 

Wood,  turned  and  carved  (see  also  Sash,  doors,  and  blinds) . 

Wooden  ware - 

Woolen  goods 


Marsh  AM.: 

Cart-iages  and  wagons 

Flouring-  and  grist-mill  products 

Foundc.ry  and  machine-snop  products 
Lumber,  sawed 

MAitTlN : 


Flouring-  and  oiiat-mill  products  . 
Lumber,  sawed 


Bagging,  flax,  hemp,  and  jute 

Crick  and  tile 

CaiTiages  and  wagons 

Flouring-  and  grist-mill  products. 
Furniture 


Liquors,  malt 

Lumber,  sawed 

Saddlery  and  harness.. 
Sewing-machine  cases  - 
Woolen  goods 


MONROK  : 


Carriage  and  wagon  materials 

Flouring-  and  grist-mill  products. 

Furniture 

Leather,  curried 

Leather,  tanned 


Lumber,  sawed 

Tinware,  copper  ware,  and  sheet-iron  ware 

MoXTOOMEltY:  « 

Briek  and  tilo 

Carriages  and  wagons 


Clothing,  men's 

Coffins,  burial  cases,  ;uid  undertakers'  goods  . 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Saddlei-y  and  harness 

Woolen  goods 


Morgan  : 


Brick  and  tile 

Flouring-  and  ^rist-mill  products ■ 

Lumber,  saweu 

Slanghtering  and  meat-packing,  not  incluiling  retail  butrhe 
e.stablishmcnt9. 


Capital 


|i    Males    iFemales  Children 
!  above  IG  j above  ir* '      and 
i    years.    |    years,      youths. 


Total 

amount  paid 

in  wagt/s 

during  the 

year. 


Value  uf 
materials. 


10  I 

11  I 

2H 
1 


$26,000  1 
103,  000  i 
I 
200,000  I 
400,000 
4.5,  UOO 


80,  000 

62,  760 
.52,  025 
20,  GOO 
13,425 
85,  000 

10,  000 
22,  000 
15,  000 
124,  000 
175,  000 


23,  500 

90, 300 

7,500 

283,  500 


61,190 

, 34,  950 


50,  000 
21,740 
37,  000 
95,  300 

24,  3C0 

50,  000 

17.5,  985 

6,225 

500,  000 

200,  000 


42,  000 

52,  700 
16,  500 
13,  834 
33,  666 

36,  000 
7,500 


24,  400 
53, 500 
12,  550 
60,  000 
160,  794 

]  03,  450 

8,000 
77,  000 


25,900  ;] 
76.100  I 
55,000  ' 
10,  000  ' 


44  I 
120  ! 

15  I 
148  I 


;)B,  060 

37 

207,  150 

1-17 

9,000 

4  , 

46,  050 

91  ' 

10,  700 

25 

37,  000 

30,  009 

8 

75,  000 

28  1 

8,000 

1 

50,  000 

33  1 

10,  000 

12 

44(i,  3'JO 

541 

20,  050 

44  , 

13,  200 

13  ; 

43,  500 

85 

306,  900 

180 

112,  000 

64  1 

14,  000 

18  ' 

12,  300 

11 

,  018,  000 

892 

12,500 

21 

1  SO,  000 

07 

15,  000 

10 

500,  000 

40 

117  ! 
189 

47 

13 


44 
107 
35 


27 

36 

17 

287 


9 

00 


^0 
48 
53 
42 

19 

15 

163 
1* 

275  I 
28  ' 


44 
33 
29 


95 
13 


62 
41 
20 
38 

51 

188 

7 

38 


115 
46 
91 
30 


(.9 
"l 


10 
6 


32 
30 


50 
1 


-TP.' 

75 

21 
1 

3 

1 

24 

45 

6 

13 

1 


1 

37 
15 


15  : 

15 

"s 

"i 

1 


■fi:; 

000 

41 

600 

0 

005 

66,  036 

9 

000 

21 

830 

48,  269 

1 

VI.S 

47,  700 

11 

300 

12 

100 

3 

500 

14 

515 

1 

200 

18 

000 

!(!,  900 

:;2.',  302 

17,  289 

5,  288 

39,  509 

88,  245 
56,  050 
(i  000 
21,260 
345,  -^36 


6,600 
35,  000 
4,000 

86,000 
44,000 

50,  562 
83,  776 
IB,  012 
12,  800 
7,716 

1,200 
10,  900 
20,  127 
55,  250 
18,  700 


9,565 
11,351 
11,  000 

52,585 


3,475 

5,583 


50,000  ' 

7,467  'i 

21,700 :; 

8,653  II 

7,200  ;1 

5,467  j 

22,788  Ij 

5,440  I! 

ri:!,243  I 

18,500  I 


15  60O  :i 

4,  620  :i 
9,  300  I; 
2,334  ■! 

5.  240  '; 

10,979  i 

4  400  l! 


0,  915 
10,  800 
11,600 
18,000 
12,859 

40,421 
S,  060 
12  OtO 


35,435  ! 
0,  591 


$6(1 

OOfl 

79 

191 

Oil 

378 

280 

558 

0 

000 

51 

800 

374 

285 

22 

000 

112 

985 

20 

440 

78,  000 

100,  000 

300,  000 

18,000 

72,  800 

15,  000 
:;oi,652 
:;5, 000 
41,500 
105  700 

201,300 

161,000  ; 

52,000 

24,800 

',  890,  208 


33,  000 
195,000 
48,  000 

2n,  000  ! 
90,000 

124,  305 

121,  482 

26,  600 

46,  000 

95,  000 


15 

000  1 

32 

000 

43, 166 

59 

000 

91 

550 

Value  of 

products. 


.fS5,  UOO 
130, 59: 

90,  500 
508,  740 
30,  000 

90,  500 
535,  270 

27,  000 
237,  205 

53,  900 

132,000 
110,000 
332,  24t 
35,  OOO 
105,  000 

55,  000 
811,  377 
71,  500 
71,  500 
194,  800 

442,  900 

291,000 

71,000 

59,  OOO 

9,014,422 


47,  .500 

239,  000 
00,  000 

150,  000 
ISO,  000 ■ 

240,  40'. 
2:i8,  950 

1)0,  500 
72,  .500' 
112,000 

37,  500 
59,  000 
93,500 
1.58,  000' 
103,  300 


26,  200 
369,  375 

27,  000 
330,  607 


98,  665 
31,325 


30,000 

11,  2.55 

34,  500 

223,430 

7,  200 

23,  257 
280,850 
15,505 
70,000 
74.  025 


37,  800 
72,  790 
20,260 
41,640 
.37,  411 

66,  832 
10.  500 


10,471 
■23.  300 
2'l.  300 
15,000 
.350.  442 

152,  302 
13, 150 
51,  010 


47,  440 
410,  274 

44,  800 
493,  035 


112,  U7i 

48,  43.'. 


126,  000 
26,250. 
70,  000 

256,  509 
20,100 

42,  13(1 
30(1,  200 

2(1,  900 
175,000 
IIJ,  2K0 


02,  200 
>H.  8'.I0 
37,  000 
47,200 
5(1.  021-' 

102,200 


2", 

450 

52, 

300 

50 

Ode 

(i5 

000 

403 

217 

240 

7. '.9 

21 

000 

72 

402 

73 

800 

248 

662 

143 

885 

223 

OOO 

•i:»i 
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Table  Y.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUIS^TIES,  ETC.:  1880. 

INDIANA— Continued. 


Counties  and  industries. 


!NOBLE: 


Brick  and  tile 

Carriages  and  wagong 

Clothing,  men's  

Flouring-  ami  grist-mill  products 

Foundery  and  machine-siiop  products  . 


Furniture 

Lumber,  sawed 

Saddlery  and  harness  .. 
Sasb,  doors,  and  blinds  . 


Ohio  : 


Flouring-  and  grist-mill  products  - 
Lumber,  sawed 


Oeaxge: 

Flouring-  and  srist-mill  products  . 
Lumber,  sawed 

Owen  : 

Flouring-  and  grist-mill  products. 
Lumber,  sawed 

Parke : 

Flouring-  and  grist-mill  products . 
Lumber,  sawed 


Perry : 


Cotton  goods 

Flouring-  and  grist-mill  products  . 

Liquors,  malt 

Lumber,  sawed 

"Woolen  goods  


PiKE: 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Brick  and  tilo 

Cheese  and  butter  (factory) 

Flouring-  and  gxiat-mill  products 

Lum  ber,  sawed 

Musical  instrnments,  organs  and  materials  , 


Paper 

TVoolen  goodn 


Posey  : 

Clothing,  men's 

Cooperage 

Flouring-  and  grist-mill  products  . 

Lumber,  sawed 

Saddlery  and  harness 

Pulaski  : 

Flouring-  and  grist-mill  products  . 

.Pl'TNAM' 

Carriage  and  wagon  materials 

Carriages  and  wagons 

Clothing,  men's 

Flouring-  and  grist-mill  products  , 
Iron  and  steel 


Lime 

Lumber,  sawed 

Pumps,  not  including  steam  pumps 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware. 

PvANDOLPH: 


Erick  and  tile 

Cai'riages  and  wagons 

Clothing,  men's , 

Flouring  and  grist-mill  products. 
Lumber,  sawea 


Saddlery  and  harness  ... 
Saab,  doors,  and  blinds  , 


JllPLEY : 


Clothing,  men's 

Coopci'ago 

Flouring-  and  grist-mill  products  . 

Furniture 

Lumber,  sawed 


"Wood,  tiimed  and  carved . 
Hush  : 


P>rick  andtil« 

Carriages  and  wagons 

Clotliing,  men's , 

FloHring-  and  grist-mill  products 

Foundery  and  machine-sliop  products  . 
240 


Ko.of 
estab- 
lisb-- 


21 


Capital. 


$15,725 
33,  700 
10,  500 
93,  000 
43,  000 

45,  300 
97,  450 

23,  200 
41,050 


53,  000 
10,  850 


33,  650 
31,  400 


54,100 
42, 150 


209,  200 
78, 130 


300,  000 
34,  300 
31,000 
29,  600 
6,000 


37,  500 
22,  700 


24,  950 

8,  200 
82,  €00 
31,  600 
22,  000 

40,  000 
100,  000 


8,500 

9,175 

191,  800 

41,  000 

15,  500 


59,  500 


6,000 
25,  000 
21,  980 

47,  200 
100,  000 


24,  500 

45,  690 

3,500 

6,800 

4,800 

22,  600 

24,  280 

12,300 

85,  300 

39,  150 

9,600 

55,  000 

4,S50 

8,  200 

97,  OOO 

60,  800 

59,  6;o 

12,  200 

1 

14,100 

9,500 

16,  600 

51,900 

18,000    1 

AVEEAGE   NL'MBEK  OF 
HANDS  E5IPL0YED. 


Malea    i Females, Children 
aboTelO  above  15       and 
years.       years,     youths. 


57 
SI 
19 
28 
19 

27 

121 

20 

13 


19 
102 


21 
169 


69 

12 
62 
12 


10 
34 


134 
12 
20 
39 

25 

14 
44 


13 


20 
15 
10 

22 
125 

39 

107 
25 
H 
6 


Total 

amount  paid 

in  wages 

durinj?  the 

year. 


80 

28 
35 

11    .. 

1 

10 
3 

73 

13,T 

.          ' 

6 

19 



6 

7 

18 

1 

17 

'i"j::;:::::'t 

14 

20 

1 

$9,  666 
15,  500 
10,  400 
11,807 
7,200 

8,925 
17,  812 
8,  345 
5,680 


5,700 
1,750 


4,902 
7,055 


3,457 
7,929 


5,551 
22,  157  I 


58,  300 
4,674 
5,408 
5,450 
4,344 


5,142 
3,027 


32,  470 
4,839 
5,200 
4,  433 

19,  000 

6,000 
26,  000 


5,700  i 

19,580 

32,  060 

9,340 

3,250 


3,350 


7,500 
9,360 
7,824 
6,960 
100,  000 

9,478 
13,  639 
5,600 
4,325 
4,124 


8,035 

17,  1.55 

19,  000 

8,129 

6,870 

4,839 
31,  000 


3,400 

9,750 

6,605 

31,  372 

14,  535 


,700 


7,405 
7,000 
6,299 
4,770 
6,  DCO 


Value  of 
materials. 


$10,  805 
28,  000 
20, 100 

280, 140 

17.  000 

Ir.,  900 
147,  021 

18,  300 
39,  COO 


87,  500 
15, 130 


93, 100 
50,  660 


109,  588 
74, 185 


113,165 
127,  724 


205,  532 
62,  350 
2:J.  057 
20,  240 
14, 235 


96,  020 
25,  275 


17,810 
35,  023  i 
03.  030  , 
42,  536  \ 
20.  000 

15,000 ; 

219,  080 


17, 000 ; 

28, 1.50 
933,  114 
62,755 
12,  150  ' 


1,366 


11,  500 


8.040 

12,  350 

10,575 

131, 425 

5,000 


Value  of 
pi'odacts. 


$27,  025 
60,  250 
34,300 

305, 472 
45,000 

37,  5(1(1 
211,  580 
32,310 
60, 000 

105,  030 
21,  50O 


112,  314 
74, 850 


123, 5!4 
109, 655 


1.33, 075 
191,550 

320,  .''.0 
77,  IL'4 
41,  770 
44, 4f'(J 
20,  341 


n  2, 47(1 
30,  29() 


OS,  050 
51, 386 

los,  9:2 

59, 460 
50, 000 

35, 000 
270,  000 


1,033,412 
78. 440 
21,000 


103,  782 


10,  000 
9,000 

11,700 
133, 915 
123,  900 

20,  000 
2.1, 000 
24,323 
161,382 
253, 000 

6,900 
89,  605 
20.  000 
15,500 
15, 100 

21,000 
132. 062 
40, 000 
24,200 
23,824 

13,  535 
20,  ICO 
30,  000 
214,  404 
65, 165 

30,740 
41,570 
54,000 
245,259 
93, 1G4 

16, 100 
242,  000 

23,500 
300, 000 

13,800 

9,  100 

210,  740 

63,  600 
100,  320 

2-?,  500 
20, 27.^ 
24l,7-::i 
119,0(10 
14S,;i0 

21,285 
26, 000 
20,700 
166, 062 
20,  COO 


STATISTICS  OF  MANUFACTURES. 


231 


Table  Y.— SEEEGTED  STATISTICS  OF  MANUEACTUEES^  BY  COUNTIES,  ETC.:  1880. 

INDIANA— Continued. 


Counties  and  industries. 


Bush — continued. 

Lumber,  planed 

Lumber,  sawed 

Tinware,  copperware,  and  eheet-iron  ware. 
"Woolen  goods 


Saint  Joseph  : 

Agricultural  implements 

Lread  and  other  bakery  products  . 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's 


Cooperage  

FlonriDg-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 

Furniture 

Furniture,  chairs 


Hardware 

Liquors,  malt ■ 

Lumber,  planed  (see  also  Sash,  doora,  and  blinds;  Wood,  turned 
and  carved). 

Lumber,  sawed 

Marble  and  stone  work 


No.  of 

estab- 

lisli- 

ments. 


Paper ! 

Printing  and  publishing : 

Refrigerators 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (sec  also  Lumber,  planed;  "Wood,  turned 
and  carved). 


Sewing-macbine  cases 

Tinware,  copperware,  and  sheet-iron  ware 

Toys  and  games ■ 

"Windmills 

"Wood,  turned  and  carved  (see  also  Lumber,  planed ;  Sash,  doors, 
and  blinds). 


"Woolen  goods 

Scott : 

riouriug-  and  grist-mill  products 
Lumber,  sawed 


Shelby : 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's 

Flouring-  and  grist-mill  products  . 
Furniture 


Lumber,  planed 

Lumber,  sawed 

Saddlery  and  harness 

Tinware,  copperware,  and  slieet-iron  ware 
Tobacco,  cigars  and  cigarettes 


Spencer : 

Carriages  and  wagons 

Clothing,  men's 

Cooperage 

Flouring-  and  grist-mill  products  . 
Lumber,  planed 


Lumber,  sawed 

Starke : 

Flouring-  and  grist-mill  products  . 

Steuben : 

Carnages  and  wagons 

Flouring-  and  grist-mill  products  . 

Lumber,  sawed 

Saddlery  and  harness 

Sullivan  : 

Flouring-  and  grist-mill  products  . 

Lumber,  sawed  

Saddlery  and  harness 

Switzerland; 

Flouring-  and  grist-mill  products  . 

Furniture : 

Lumber,  sayed - 

Tippecanoe: 

Boots  and  shoes  

Bread  and  other  bakery  products  . 

Caniages  and  wagons 

Cars,  railroad,  street,  and  repairs  . 
Clothing,  men's 


Cutfee  and  spices,  roasted  and  ground  . . 

Cooperage  

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 
Furniture 


Capital. 


1 
2 
1 

30 
3 

3 
6 

l'\ 

4 


$10,  500 

46,  850 

4,100 

20,  000 


1,  357,  250 
6,175 

25,  800 
1,  251,  000 

11,750 

18,  200 
119,300 

19,  000 
105,  700 

9,000 

50,  000 

30,  000 

»     35, 000 

104,  400 
17,  600 

175,000 
30,  300 

20,  000 
31,375 
67,  000 


(a) 

21,  000 

15,  000 

38,  000 

5,000 


14,  500 
26,  100 


23,  710 

13,  500 

6,  500 

149,  100 

75,  000 

16,  500 

03,  350 

4,800 

6,  300 

11,000 


10,  000 

5,450 

9,350 

97,  600 

24,  500 

26,  250 


7,200 
86,100 
29,  960 

6,200 


AVEKAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males     Females  Children 
above  16  above  15 1     and 
years.       years,      youths. 


75,000 
17,050 
17,000 


48,800 
21,000 
10,  750 


4 
6 
5 

1  1 
10 

98,  000 
68, 150 
15,  300 
100,  000 
38,  400 

I' 

14  i 
4 
3 

12,  000 
68,  050 
123,  500 
48,  000 
11,  500 

847 

14 

108 

926 

13 

42 
30 
41 
216 
25 

60 
16 
22 

170 

27 

25 
34 
33 
21 


475 
26 
18 
28 
20 


100 
24 
13 

38 
50 

26 

122 

11 

14 


128 
56 
48 

220 
64 

8 
136 


Total 

amornit  paid 

in  wages      I 

during  the 

yea'r. 


18 


200 


36 


17  I 
3 


$12,  400 
12,  342 
2,344 
2.400 


377,  500 

5,  532 

27,  805 

406,  659 
6,600 

11,759 
14,  681 

14,  090 
63,  990 
12,  000 

15,  000 
7,482 


22,  449 
10,  100 

22,  000 
1.5,  300 
10,  000 
8,096 
13,  430 


I 


290,  000 

10,  000 

5,600 

10,  300 

10,  400 


Value  of 
materials. 


$14,000 

125,  cr:o  , 

12,  300  I 

9,200  ] 


838,770 
30,208 
IS,  0.55 

522:214 
13,600 

29,970 
3.3.'l,850 

18,  642 

227,291 

8,  300 

40,000 
32,  123 
01,623 

107,416 
10,  710 

247,  200 
10,225 
22,  000 
16,470 
47,  136 


818,  625 

19,  660 

15,  000 

43,  600 

8,000 


Value  of 
Xiroducts. 


$29,  506 
17(1,  53S 
20,  000 
25,  000 


],.^^3,  000 
55,  304 

62,  400 
1,  632,  600 

25,  575 

M,  600 
308,  802 

47,  625 
342,  000 

26,  650 

60,  000 
67,  908 

63,  000 

166,  860 
3.6,  289 

301,  600 
51,  575 
40,  000 
35,  546 

108,  500 


1,108,625 

i25!  000 
64,  000 
33,000 


124,  V.'.O 


943 
4,840 

:      22,315 
32,  080  , 

25,  853 
48,  360 

10,  290 

10,  000 

5,800 

9,  726 

25,  000 

16,460 
20,  000 
13,  000 
303,000 
50,000 

36,  772 
39,  000 
22,  000 
346,  220 
100,  000 

11,  000 

16,  828 

4,825 

5,550 

3,210 

22,000 

148,717 

9,300 

13,800 

16,200  ^ 

j 

40,  000 
210,  653 
20,  800 
26,  500 
28,  200 

3,000 
12,  000 
11,  050 
12, 157 

6,170 

12,000  ' 
7,650 
17,  300 
280,125 
11,300 

20,  000 
27,  000 
33,  300 
304,  001 
24,  500 

48, 150 


07, 5: 


6,400 

11, 

000 

21, 

500 

6,730 

205,  496 

234, 

019 

5,  450 

39, 

792 

68, 

000 

5,  060 

19, 

350 

32, 

500 

13,  030 

377, 

145 

42t 

853 

5,260 

29, 

342 

■15 

092 

4,200 

12 

275 

21 

20(1 

3,  4,J0 

102 

132 

115 

841 

10,  777 

2.') 

730 

52 

569 

3,  055 

20 

525 

37 

',00 

61,600 

112 

004 

212 

800 

"8  650 

93 

140 

j5:i 

700 

23,  7.55 

19 

700 

5!l 

000 

28,  SOO 

167 

600 

214 

000 

36,  377 

70 

800 

132 

',  M 

3,  728 

000 

33 

000 

70,  480 

00 

500  1 

150 

084 

18,  659 

4:16 

910  ' 

490 

139 

16,900 

29 

.'^00 

58 

000 

6,554 

!l 

3^4 

20 

650 

1*5  M  M 


a  Capital  reported  in  New  Jersey. 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC. :  1880. 

INDIANA— Contmued. 


Counties  and  industries. 


Tjppecakoe — continued. 


Liquors,  distilled 

Liquors,  malt 

Lumber,  planed 

Lumber,  sawed 

Marble  and  stone  work  . 


Print]  ng  and  publishing 

Pumps,  not  including  steam  puui]>a 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware  . 
Tobacco,  cigars  and  cigarettes 


Tipton  : 


Brick  and  tile 

Flourlniz:-  and  grist-mill  products  . 
Lumber,  sawed 


Union  : 


Agricultural  implements 

FlouT  iug-  and  gi  ist-mill  products 

Lumber,  sawed t. 


No.  of 

estab- 

Ush- 

ments. 


Vanderburgii  : 

Agricultural  implements 

Bjigs,  other  than  paper 

Boots  ind  shoes 

Bread  and  other  bakery  products  . 
Brick  and  tile 


Brooms  and  brushes. .  - 
CaiTiages  and  wagons  - 

Clothing,  men's 

Confectionery 

Cooperage  . .' 


Cotton  goods  (see  also  Mixed  textiles) 

Flouring-  and  grist-mill  products 

!5'oundeiy  and  machine-sbop  products. 

Furniture    

Furniture,  chairs 


Leather,  curried 

Leather,  tauiied 

Liquors,  malt    

Liquors,  vinous  

Lumber,  planed 

Lumber,  sawed 

Malt 

Marble  and  stone  work 

Mixed  textiles  (see  also  Cotton  goods;  "Woolen  goods) - 
Patent  medicines  an d  compounds 


Printing  and  publishing 

Saddlery  and  harness 

Shipbuilding , 

Slaughtering  and  mcatpacldng,  not  Including  retail  butchering 

est.ablishnients. 
Tinware,  copperware,  and  sheet- iron  ware 


Tobacco,  cigars  and  cigarettes 

Wooden  ware 

"Woolen  goods  (see  also  Mixed  textiles) . 

'V"EKMILLION  : 


Flouring-  and  grist-mill  products 
Lumber,  sawed 


ViGO: 


Briek  and  tile 

Carriage  and  wagon  mateiials 

Carriages  and  wagons  

Cars,  railroad,  street,  and  repairs. 
Clothing,  men's 


Coffee  and  spices,  roasted  and  ground 

Confectionery 

Cooperage    

Coppersmithiug  (see  also  Tinware,  copperware,  and  sheet-iron  ware) 
Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Iron  and  steel 

Iron  nails  and  spikes,  cut  and  wronght 

Liquors,  distilled 

Liquors,  malt 


Lumber,  planed 

Lumber,  sawed 

Marble  and  stone  work  . , 
Printing  and  publishing  , 
Saddlery  and  namesa 


Capital. 


$85,  000 
97,  500 
31,  000 
25,  250 
17,  700 

129,  000 
45,  000 
20, 100 
14,260 

11,278 


23,  900 
22,  600 
39,  680 


42,  000 
25,  200 
28,  575 


271,414 

f<,  000 

17,  000 

30,  300 

77,  600 

7,000 
67,  500 
54,  000 

6,1.50 
102,  500 

500,  000 
374,  800 
823,  253 
303,  000 

119,  200 

S3,  835 
67,  665 

145,000 
3,000 

104,  521 

.584,  850 

74,  000 
30,  507 
00,  000 
11,300 

125,  500 

134,  400 

16,  650 

199,  000 

120,  550 

26,  610 
4,  500 

75,  COO 


66,  000 
20,  700 


44,  500 
93,  000 
130,  000 
50,  000 
30,  000 

70,  000 
14,  000 

36,  600 
5,000 

656,  500 

122,  000 
355,  000 
150,  000 
200,  000 
78,  000 

40,  000 

198,  000 

19,  500 

37,  000 
30,  900 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


! 

Males   ,  Females  Children 
above 16  j  above  15       and 
years.       years,     youths. 

I 


30 
.36 
24 
47 

22 

108 
35 
22 
27 
•  15 


119 

1 

32 

26 

112 

21 

46 

26 

5 

167 

76 
117 
330 
292 
117 

34 

29 

CO 

3 


385 

13 

57 

30 

3 

127 

]'J2 
28 


128 

60 

6 

40 


138 
195 


10 
26 
199 

8 


141 
495 
300 
75 
34 

78 
180 
42 
75 
40 


Total 

amount  paid 

in  wages 

during  the 

year. 


148 


16 


3 
3 

25 

'4' 

"i 

31 
16 


12 


242 


$7,  500 
17,196 
10,  000 
4,900 
7,887 

70,  300 
15,  600 
11,630 
12,  380 
7,218 


5,  990 
4,275 
12,  512 


14,  000 
1,250 
4,452 


59,  216 
700 

21,  329 
10, 107 
33,  900 

7,670 

20,  900 

21,  430 
4,  052 

69,  421 

68,  000 
.56,  217 
166,  440 
151,  714 
46, 120 

1.3,561 

12,  488 
31, 156 
2,500 

60,  774 

134,  698 

6,500 

27,  817 

9,000 

1,700 

75,  290 
55,  028 
15,  770 

11,  600 

62,  224 

24,  253 
2,600 

12,  000 


4,860 
4,105 


26,640 
56,  600 
90,  250 
110,  000 
22,  600 

6,750 
9,400 

66,  485 
3,500 

80,  892 

66,  863 

337,  925 

170,  710 

37,  987 

15, 114 

27,  500 
56,  790 
12.  584 
42,  380 
17,  062 


Value  of 
materials. 


$82, 000 
73,  243 

24,  500 
30,  300 

6,275 

153,  280 
33,  750 

28,  000 

29,  050 

25,  775 


12,  825 
155,  760 
89,  766 


38,  060 
59,  990 
32,  630 


106,  481 
55,  000 

37,  060 
58,  056 
21,  860 

18,  900 

35,  650 
55,  000 
25,  850 
76,  160 

296,  712 

1,  390,  900 

349,  418 

223,  609 

38,  962 

178,  206 
142,  372 
132, 125 
10,  000 
190,  530 

635,  810 
70,  400 

36,  803 
80,  000 
11,600 

32,  901 
178,  400 

40,  070 
324,  623 

105,  766 

30,  957 

6,000 

90,  400 


115, 564 
33,480 

28,  395 


Value  of 
products. 


$122,  000 
132,840 
40, 000 
46,  600 
31,800 

266,  500 
74,856 
50,  500 
55,274 
42,  450 

208, 825 
132, 771 


09,  700 
72, 530 
47,475 


2J3, 929 
60, 000 
71,000 
80, 731 
76, 475 

37, 000 
79, 300 
97, 414 
33, 680 
198, 310 

482, 301 
1,625,365 
734,4.58 
467,  000 
113, 496 

224, 050 
174,  550 
339, 729 
30, 000 
338, 178 

962, 905 
92, 000 
86, 573 

160, 000 
25,  000 

» 

146, 735 
387, 260 
60, 955 
346, 278 

254, 131 

81, 577 
30, 000 
167, 500 


125,966 
47,876 


250,  000 
118,  500 
575,  000 
93,  400 

318,000 
265,  000 
740, 000 
130, 000 

150,  000 
36,  950 

146,  950 

16,  000 

2,  947,  400 

181,000 
62, 700 
232, 400 
20,000 
3,204,776 

109, 100 
788,  390 
251,332 
503, 151 
04,  287 

210, 600 
1,221,968 
426,968 
765,433 
116,458 

100,  200 
203,  985 
21,  775 
23,  620 
40,  541 

140,000 
331,885 
52,670 
86,700 
69,340 
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TABLE  v.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

INDIANA— Continued. 


Counties  and  industriee. 


Vigo — continued. 


Shirts    

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Tinware,  copperware,  and  sheet-iron  ware  (see  also  Coppersmith- 

ing). 

Tobacco,  cigars  and  cigarettes  

Wooleu  goods 

Wabash  : 

Brick  and  tile 

Carriage  and  wagon  materials 

Carriages  and  wagons 

riouring-  and  grist-mill  products 

Foandery  and  machine-shop  products 


No.  of  I 
estab- 
lish- 
ments. 


Furniture 

Lumber,  sawed 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 


Woolen  goods  . 


WaKREN  : 

Brick  and  tile 

Flouring-  and  grist-mill  products  - 
Lumber,  sawed 

Washington  ; 


Carriages  and  wagons 

Flouring-  and  grist-mill  products  . 

Leather,  curried 

Leather,  tanned 

Lumber,  sawed 


Mixed  textiles  (see  also  Woolen  goods)  - 
Woolen  goods  (see  also  Mixed  textiles)  . 

Wabhick  : 


Flouring-  and  grist-mill  products  . 

Leather,  cnrried 

Leather,  tanned 

Lumber,  sawed 


Wayne  : 


Agricultural  implements 

Bread  and  other  bakery  products  - 

Brick  and  tile 

Carriages  and  wagons 

Cars,  railroad,  street,  and  repairs - 


Clothing,  men's 

CofSns,  burial  cases,  and  undertakers'  goods  . 
Flax,  dressed 

Flouring-  and  grist-mill  products 

Fonndcry  and  machine-shop  products 


Furniture 

Furniture,  chaii'S 

Hardware,  saddlery  . 

Leather,  curried 

Leather,  tanned 


Lumb'er,  sawed 

Malt 

Marble  and  stone  work 

Musical  instruments,  pianos  and  materials  - 
Oil,  linseed 


Paper 

Prmting  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 


Tinware,  copperware,  and  sheet-iron  ware. 

Tobacco,  cigars  and  cigarettes 

Wirework 

Woolen  goods 

Wells  ; 


Cariiagc  and  wagon  materials 
Clothing,  men's 


Flouring-  and  grist-mill  products  . 

Lumber,  sawed 

White  : 

Flouring,  and  grist-mill  products  . 

Woolen  goods -  - .  - 

Whitlet  : 

Brick  and  tile 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Capital. 


AVEKAGE  NUMBElt   OF 
HANDS  EMPLOYED. 


Males    j  Females  iChildren 
above  16 1  above  15 i     and 
years.    ,   years,      youths. 


$3, 100 
65,  000 


29,  000 
85,000 


40,  765 

12,  300 
27,  400 

150,  000 
20,  COO 

43,  000 
105,  675 

13,  950 
25,  000 

120,  000 


19,  350 
61,  000 
17,  000 


10,  000 
51,  400 
6,401 
32,799 
44,160 

150,  000 
150,  700 


70,  000 

13,  333 

6,667 

13,  300 


984,  260 
33,  300 
24,275 
46,  260 

100,  000 

46,  650 

271,  000 

9,000 

268,  200 

127,  300 

64,  750 
18,  000 
25,000 
53,334 
106,666  ' 

68,750 
40,000 
14,  500 
77,000 
100,  000 

12,000 
38,  800 
31,  750 
17,  000 
150,000 


39,  300  i 

13,225 

7,000 

38,  .500 


11,  500 
5,  000  i 
40,200  i 
165, 100 


62,  000 
14,  000 


11,  180 

51,500 

156,  415 


103 
36 


99 
23 
19 
36 
30 

62 
168 
15 
15 
70 


11 
117 


27 
70 
75  I 
250 

52  ! 

140 
17  { 
62  '■ 

134 

129 

57 
30 
21  1 
39  I 

106 
5 
23 
90 
37 

13 
64 
33 
43 
64 


16 

7 

15 

173 


47 
16 
192 


21 


Total 

amount  paid 

in  wages 

during  the 

year. 


$6,  260 
5,600 


24,  300 


40,  500 
21,  060 


14,  286 
7,218 
7,520 

11,  649 

12,  050 

20,  600 
17,  448 
5,340 
6,000 
5,000 


6,150 
4,978 
3,800 


2,  000 
4,635 
1,618 

2,  982 
15,  278 

26,  000 
26,  000 


6,441 
.5,  333 
2,667 
3,100 


350,  441 
14,  760 
19,  320 
24,  800 
90,  800 

30,  300 
64,  342 
5,  000 
19,795 
69,  505 

62,  934 
16,  200 
12,  000 
7,667 
16,  333 

14,  425 
1,500 
10,  800 
42,  500 
14,700 

6,378 
27,  760 
12,  220 
1.5,  500 
10,  000 


22,  765 
16,  920 
1,800 
6,275 


10,  400 
6,500 
4,689 

42,  793 


4,375 
2,588 


8,715 
4,230 
21,  610 


Value  of 
materials. 


Value  of 
products. 


$12,000 
62,  600  j 


38,  640 
112,800 


21,299 
21,000 
26,380 
310,888 
15,  000 

32,  469 
114,  278 
18,  053 
20,  000 
120,  000 


36,  350 


9,970 
121,  249 
21, 192 


12,  000 
187,  300 
38,  754 


I 


2V, 
99, 

042 
497 

fiO, 

000 

■60, 

200 

204, 

4.50 

40,  000  i 

28, 

000 

14, 

080 

857, 

270 

64,700  1 
14,860  1 

33 

600 

850 

000 

79 

900 

90 

775 

9,700 
622,  975 

143 

200 

61 

880 

12,  300 

30,  500 

139,000 

101,  000 

123 

028 

50 

000 

13 

300 

43 

000 

340 

000 

?A 

618 

30 

200 

62,300 

30 

000 

233 

109 

43 

100 

43 

464 

15,000 
28,  275 

20,  600 

13,  000 

106,  673 

297,  066 


104,  602 
17,500 


7,020 
89,  975 
166,  665 


$22,  500 
71,  500 


171,  700 


100,  397 
152,980 


49,  475 
36,  860 
42,  388 
364,  138 
41,500 

68,  000 
170,8.15 

29,  950 

30,  000 
145,  453 


22, 100 
137,  987 
32,819 


20,  000 

214,  814 

17,  610 

:;5,  574 

142,  930 

112,  500 
112,  750 


232,  097 
57,  500 
38,  000 
22,  600 


1,  787,  727 
94,  500 
46,  225 

71,  760 
978,  500 

149.  000 
228,  670 
21,600 
712,092 
260,  90O 

159,  050 
34,  900 
45,  000 
170,  000 
130,  000 

170, 125 
63,  OOO 
3.5,  300 
109,  000 
395,  000 

38,  860 

72,  600 
85,  460 
66,  000 

260,  000 


88,  400 
77,  275 
25,  000 
35,  090 


34,  682 

25,  000 

121,  666 

433,  060 


181,  605 
23,  000 


21,405 

99, 100 

242, 180 


24;^ 
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Table  Y.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:   1880. 

IOWA. 


Counties  and  industries. 


Adams  : 

Flouring-  and  grist-mill  products 

Allamakee  : 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Lumber,  sawed    

Saddlery  and  h.amess 

API'ANOOSE : 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 
Lumber,  sawed 

Beston : 


Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  products  - 
Saddlery  and  harness 


Black  Hawk; 

Bread  and  other  bakery  products  - 

Carriages  and  wagons    

Cheese  and  butter  (factory) 

Clothing,  men's 

Cooperage 


Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products.. 

Furniture 

Saddlery  and  bainess 

Soap  and  candles 


Tinware,  copperware,  and  sheet-iron  ware . 
Boone : 

Flouring-  and  grist-mill  products 

Furniture 

Gloves  and  mittens 

Liquors,  malt 

Lumber,  sawed 


Saddlery  and  harness 

Bkemeb  ; 

Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  products  . 
Buchanan  : 

Carriages  and  wagons  

Cheese  and  butter  (factory) 

Flouiing-  and  grist-mill  products  . 

Saddlery  and  harness 

Tobacco,  cigars  and  cigarettes 

BuESA  Vista  : 

Flouring-  and  grist-mill  products  . 

Butler; 

Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  products  . 

Cakkoll; 

Flouring-  and  grist-mill  products  . 

CasS: 


No.  of 
estab- 
lish- 
ments. 


Carriages  .and  wagons 

Flouring-  and  giist-mill  products 

Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 


Celiak; 


Flonring-  and  grist-mill  products  - 
Saddlery  and  harness 


Cerro  Gordo  : 

Flouring-  and  grist-mill  products  . 

Cherokee: 

Cheese  and  butter  (factory) 

Flouring-  and  giist-mill  products  - 

CHICIvASAW: 

Flouring-  and  grist-mill  products  . 

Clark  ; 

Cheese  and  butter  (factory) 

Flouring-  and  grist.mill  products  . 

Clay; 

Flouring-  and  grist-mill  products  . 

Clayton; 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Cooperage  

Flouring-  amd  grist-mill  products  . 
Liquors,  malt 

244 


15  '■ 
11  , 
7  i 
20 
10 


Capital. 


$27,  000 


70,  500 

163,  000 

67,  900 

14,  950 


36,  000 
12,  000 
7,250 


6,300 
90,  000 
9,550 


19, 100 
23,  400 
23,  500 
13,  538 
4,300 

237,  200 
28,  300 
21,  600 
13,  000 
10,  000 

17,  900 


86,  000 
8,500 

12,  000 
22, 100 

8,800 

13,  000 


4,700 
82,  000 


11,  600 

30,  140 

182,  900 

5,600 

3,800 


17,  950 
94,  200 


27,  200 


12,  000 
48,  100 
7,000 
20,  000 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


65,  300 
10,  550 


160,  500 


2,000 
33,  600 


38,  000 


8,000 
29,  000 


17,  800 


30,  200 

16,  950 

9,675 

263,  645 

117,  000 


Males 

abov6l6 

years. 


Females  Children 
above  15       and 
years,     youths. 


25 


Total 

amount  paid 

in  wages 

duiing  the 

year. 


$6,  952 


19,  550 
8,734 


6,650 
6,000 
2,450 


2,130 
9,292 
4,165 


6,935 
8,400 
4,875 
11,  600 
8,000 

31,  377 
15,  600 
9,100 
4,385 
2,000 

6,162 


10,  660 
1,  350 

11.  040 
5,981 
2,461 

6,000 


2,100 
10,  080 


6,650 
8,024 
7,190 
6,372 
4,750 


4,205 
8,530 


2,734 


6,140 
6,700 
6,000 
7,000 


2,900 
2,800 


1,730 


2,400 
3,300 


,200 


1,900 
5,351 


15,  285 
3,876 
8,960 

11,687 
6,876 


Value  of 
materials. 


$153, 500 


28,  700 
199,  036 
46,  325 
13,  200 


131,  900 
15,  000 
17,  775 


20,  680 
132,  899 
15,  685 


34,  250 
16,  050 
38,917 
24,  725 
13,  200 

773,  702 
17,840 
26,  310 
18,  000 
20,  000 

12,  661 


175,  350 
13,  000 
31,  040 
26,  725 
13,  790 

23,  300 


32,  550 
84,050 


9,575 

60,  616 

123,  274 

13,  000 

13,  000 


116,  734 


35,  877 
196,  235 


67,  324 


7,300 

165, 170 

13,  000 

246,  226 


77,  910 
16,  800 

261,  600 


21,  250 
78,  920 


129,  000 


40,  000 
109,  730 


74,  400 


20,  485 

37,  001 

7.125 

325,  804 

29,  576 


Value  of 
products. 
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Table  V.— SELECTED  STATISTICS  OP  MANUFACTURES,  BY  COUNTIES,  ETC.:  1880. 

IOWA— Continued. 


Counties  and  induetriea. 


Ulattos— continued. 


Lumber,  sawed 

Printing  and  publishing 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware  . 
Tobacco,  cigars  and  cigarettes 


Clistoni 


Bridges 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Clothing,  men's 

Flouring-  and  gristmill  products  - 


Foundery  and  machine-sbop  products 

Fruits  and  vegetable.*,  canned  and  preserved  - 

Liquors,  distilled 

Liquors,  malt 

Lumber,  sawed 


Marble  and  stone  work  . 
Paper 

Printing  aud  publishing 
Saddlery  aud  harness  .  - . 
Sash,  doors,  and  blinds . . 


Tinware,  copperwaie,  and  wbeetriron  ware. 
Tobacco,  cigars  and  cigarettes 


Ckawfobd  : 

Flouring-  and  grist-mill  products 

Dallas  : 

Flouring-  and  grist-mill  products 

Davis  : 

Flouriug-  and  grist-mill  products 

Lumber,  sawed 

Decatuk: 

Flouring-  and  grist-mill  products 

Lumber,  s.awed 

Saddlery  and  harness 

Delaware  : 

Cheese  and  butter  (factory) 

Cooperate 

Flouring-  and  grist-mill  products 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware  . 

AVoolen  goods 

Des  Moines; 


Bookbinding  and  blank-book  making 
Bread  and  other  bakery  products  — 

Brick  and  tile 

Carriage  aud  wagon  materials 

Carriages  and  wagons 


Clothing,  men's 

Cofi'ee  and  spices,  roasted  and  ground 

Flouring-  and  grist-mill  product.s 

Foundei-y  and  machine-shop  products  -  - - 
Furniture  (see  also  Mattresses  and  spring 


beds). 


Liquors,  malt ." 

Lumber,  sawed 

Mattresses  and  spring  beds  (see  also  Furniture). 

Oil,  lard 

Oil,  linseed 


Paints 

Printing  and  publishing  . 
Saddlery  and  haruess  — 
Sash,  doors,  and  blinds  . . 
Shirts 


Kg.  of 
estab- 
lish- 
ments. 


Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Trunks  aud  valises 

Woolen  goods 


DUUUQUE  : 


Agiicultural  implements 

Bags,  pai)er 

Bookbinding  and  blank-book  making  . 

Boots  and  shoes 

Brass  ware 


Bread  and  other  bakery  products  . 

Brick  and  tile 

Bridges 

Caniages  and  wagons 

Cheese  and  butter  (factory) 


Capital. 


il98,  500 
16,  200 
13,  300 
11,100 
17, 040 


25,  000 
43,  900 
17,  000 
11,  600 
154,  200 

56,  000 

5,000 

25,  000 

52,  000 

,  766,  000 

4,100 

160,  000 

19,750 

20,  600 

253,  000 

13,  100 
9,850 


average    NUMbER   OP 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


30,  000 
19,  570 


54,  500 
22,  750 
4,025 


57,  945 
4,400 
91,  900 
10,  750 
12,  600 

75,  000 


50,  000 
36,  873 

23,  500 

24,  000 
203,  000 

18,200 
7,000 
20,  000 
62,  300 
110,  250 

150,  000 

168,  000 

6,000 

8,000 

75,  000 

50,  000 

56,  000 

38,  900 

115,  000 

3,000 

66,  000 

12,  000 

25,  500 
6,000 

12,  000 


122 
19 
19 
16 
31 


58 
21 
10 
49 

79 
3 
25 
23 
670 

11 
75 
17 
19 

185 

13 

23 


Females  Children 
above  15       and 
years,     youths 


20 
20 
92 

25 
188 

26 

7 

9 

159 

134 

28 

135 

10 

5 

12 

20 
02 
45 
58 
5 


79,000  j 

57 

12,  000  i 

17,750 

15 

30,  000 

27 

10,  000 

10 

55.  135 

51 

12,  800 

86 

650,  OHO 

19 

536,  400 

290 

8,800 

8 

13 


Total 

amount  paid 

in  wages 

during  the 

year. 


$41,  400 
0,403 
6,716 
4,572 
13,840 


62,  700 

24,  305 

8,890 

6,460 

16,  373 

27,  850 

4,000 

8,000 

9,000 

215,  793 

3,868 
39,  635 
10,  495 

6,150 
71,  750 

6,  055 
8,175 


8,265 

7,725 

,4,  725 
6,  030 


2,305 
4,040 
3,631 


10,  935 

10,  060 
4,798 
3,876 
7,343 

11,  000 


Value  of 
materials. 


Value  of 
products. 


$197,  526 
7,370 
15,  467 
11,993 
7,250 


195,  535 
33,  350 
68,  289 
20,  000 

369,  765 

52,  500 

10,  000 

108,  250 

38,  710 

1,  371,  234 

16,  895 
44,  825 
12,  050 
23,  235 

331,  800 

17,  070 
9,140 


145,  552 
169, 160 


70,  274 
44,  077 


13, 

600 

123 

041 

15 

200 

101 

234 

18,055 

23 

113 

26,  700 

$284,  701 

20, 

2;)4 

28, 

960 

23 

250 

31 

000 

258 

235 

80 

225 

83 

704 

44 

250 

425 

983 

110 

000 

25 

000 

165 

000 

69 

223 

1,979 

127 

25 

300 

111 

(>75 

34,  400 

40,  20O 

360 

000 

33 

900 

26 

250 

87, 

362 

60 

113 

100 

491 

42 

73.) 

21 

760 

171 

320 

35 

250 

114 

860 

30 

127 

42 

054 

13,  265 

10,  916 

27,  976 

9,750 

43,  800 

70,  500 

31,950 

26,  711 

97,  720 

10,  375 

21,  600 

3.5,  500 

83, 100 

153,  600 

308,  060 

13,  250 

33,  800 

50,  .".00 

3,000 

17,  000 

30,  o;io 

3,595 

75,  250 

80,  044 

67,  850 

73,  377 

175,  203 

64,  915 

146,  935 

310,  07:> 

11,  340 

48,  778 

80,  410 

44,956 

253,  330 

340,  305 

2,000 

23,  000 

34,  000 

2,000 

20,  000 

30.  liOO 

7,000 

111,  000 

175,  000 

8,000 

50,  000 

100, 000 

39,  500 

22,  000 

80,  000 

16,  575 

61,  800 

116,  500 

26,  281 

63,  575 

108,  372 

8,000 

9,500 

20,  000 

10,  276 

227,  388 

208,  057 

6,800 

11,  200 

2^!,  000 

16,444 

35,  243 

,in,  496 

3,500 

10,  000 

20,000 

3,460 

16,  590 

2,-.,  000 

15, 100 

50,  350 

76,  065 

1,  700 

40,  000 

49,  000 

U,  100 

8,  600 

24,  300 

14,  000 

'      42, 000 

Oil,  000 

2,  500 

20,  000 

28,  000 

26,  5."j8 

92, 107 

149,06  4 

17, 070 

10, 142 

:;7,  UIO 

10,  000 

13,  000 

:j:i,  000 

152,  910 

330,  250 

637,  460 

2,  600 

;      39,  559 

49, 893 

245 
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Table  v.— SELECTED  STATISTICS  OF  MAKUFAOTTTEES,  BY  COUNTIES,  ETC.:  1880. 

IOWA— Continued. 


Counties  and  indnstries. 


No.  of 
estab- 
lish- 
ments. 


Dubuque— continued. 

Clothing,  men's 

Coffee  and  spices,  roasted  and  ground 

Confectionery 

Cooperage j,- 

]riouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  (gee  also  Steam  fittings  and 
heafing  apparatus) . 

Furniture  (see  also  Mattresses  and  spring  beds) 

Lead,  bar,  pipe,  sheet,  and  shot ^.-. 

Liquors,  malt 

Liquor.s,  vinoiis 

Lumber,  sawed 

Marble  and  stone  work 

Mattresses  and  spring  beds  (see  also  Furniture) 

Printing  and  publishing 

Saddlery  and  hai-ness 

Sash,  doors,  and  blinds 

Shipbuilding 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Soap  and  candles  

Steam  fittings  and  heating  apparatus  (see  also  Foundery  and  ma- 
chine-shop products). 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars 

and  cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  sfnoking, 

and  snuff). 

"Vinegar 

"Wirework 

"Wooden  ware 

Fayette  :  * 

Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Floyd  : 

Flouring-  and  grist-mill  products 

Furniture  

Liquors,  malt 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Franklin  ; 

Flouring-  and  grist-mill  products 

Feemont  : 

Brick  and  tile 

Bridges 

Flouring-  and  grist-mill  products 

Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Geeene  ; 

Flouring-  and  grist-mill  products : 

Geundy  : 

Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  products 

Guthrie  : 

Flouring-  and  grist-mill  products 

Hamilton  : 

Flouring-  and  grist-mill  products 

Eaedin  : 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Saddlery  and  harness - 

Woolen  goods 

Haekison  : 

Flouring-  and  grist-raill  products 

Lumber,  sawed , 

Saddlery  and  harness 

Henry  : 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  jjroducts 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware 

Howard  -. 

Cheese  and  butter  (factory)  

Flouring-  and  grist-mill  pro.'lucts 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Iowa: 

Flouring,  and  grist-mill  products 

"Woolen  goods 

246 


Capital. 


$242, 700 

7,000 

10, 000 

59, 800 

187,  920 

157,  500 

90,  600 

2,800 

312,  000 

10,  000 

303,  000 
8,750 
8,000 

112,  800 
73,  000 

114,  eoo 

25,  000 
183,  000 

55,  000 
50,  400 

29,  050 
25,  000 


53,  000 
4,000 


20,  431 
157,  000 
26,  680 


173,  500 

18,  000 

20,  000 

7,650 

12,  000 


35,  000 


9,500 

2,500 

76,  073 

11,  500 

35,  000 


78,  650 


43,  500 
30,  000 


45,  700 


49,  600 

139,  500 

18,  000 

10,  000 


66,  500 
9,300 
10,  200 


13,  000 

126,  000 

41, 400 

7,600 

6,100 


3,000 

60,  000 

5.000 


78,500 
107, 500 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


9 

116 
51 

109 

163 

5 
71 


165 
30 
10 
76 
46 

71 
75 
133 


61 


Females 

above  15 

years. 


188 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


23 


15 


12 


18 


$68,  268 

3,000 

6,000 

58,  210 

15,  838 

57,*500 

72, 150 
2,600 

30,  825 
3,450 

53,  875 

16,  650 
5,400 

56,  564 
21,754 

50,  000 
37,  000 
86,  500 

5,100 
37,  000 

24,  200 
8,000 

14,  972 

12,  350 
5,500 

7,200 


n,681 
10, 836 
7,510 


.  10,  622 
6,600 
3,075 
3,390 
4,350 


1,400 


11,  025 
6,750 
5,465 
5,220 
2,800 


3,903 


2,750 
3,458 


6,900 


2,460 


18,  280 

10,  978 

4,992 

4,500 


4,745 
5,531 
4,980 


7,700 
9,610 
13, 600 
3,820 
2,  325 


3,600 

4,040 

725 


10,  830 
35,  685 


Value  of 
materials. 


$256,  675 

14,  000 
80,  000 
71,845 

346,  504 

86,  960 

101,  800 

35,  000 
132,  560 

15,  892 

217,  410 
15, 100 
25,  000 
38, 600 
47, 150 

191,  000 

62,  000 

1,  237,  400 

62,400 

36,  000 

30,  700 
82,  670 

18,  775 

35,  535 
11,  500 

28,  000 


88,328 

294,  242 

29,  605 


245,  410 
15,  000 
13,  528 
18, 700 
13,  000 


6,749 

12,  000 

148,  235 

12,  300 

24,  850 


88,  926 


17,  477 
36,  830 


118,  841 


67,  555 


38,  700 

186, 150 

16,  651 

15,  300 


119,  950 
20,  428 
18,  800 


22,  800 

312,  685 

45,  736 

11,  550 

12,  800 


24, 000 
84,074 
42,  550 


163,  675 
126,  913 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTURES,  BY  COUNTIES,  ETC.:  1880. 

IOWA— Continued. 


Counties  and  industries. 


Jackson  •. 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

rionring-  and  grist-mill  products  . 

Leatliev,  curded 

Liquors,  malt 


Lumber,  planed - 

Lumber,  sawed -  -  - 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Woolen  goods 


No.  of 

estab 

Usb- 

ments. 


JASPEE : 

Carriages  and  wagons 

Flouring-  and  grist-mill  products  . 

JEFFERSOX  : 

Flouring-  and  grist-mill  products . 
Lumber,  sawed 

Johnson ; 


Bridges 

Flouring-  and  grist-mill  products  . 

Liquors,  distilled 

Liquors,  malt 

Oil,  linseed 


Paper 

Prmting  and  publishing 

Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  bntchermg 

establishments. 
Tinware,  copperware,  and  sheet-iron  ware 


JONEB : 


Brooms  and  brushes   

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  products  . 
Saddlery  and  harness 


Tinware,  copperware,  and  sheet-iron  ware  . 

Eeokuk: 

Carriages  and  wagons - 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Saddlery  and  harness 

Woolen  goods 

Kossuth  : 

Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  products 

Lee: 


Agricultural  implements 

Boots  and  shoes 

Bread  and  other  bakery  products. 

Can  iages  and  wagons 

Clothing,  men'.s 


Cooperage 

Flouring-  and  grist-mill  products 

Fouudery  and  machine-shop  products  . 

Furniture 

Furniture,  chairs  —  , 


Liquors,  malt 

Liquors,  Tinous 

Lumber,  sawed 

Patent  medicines  and  compounds. 
Printing  and  publishing 


Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Soap  and  candles 

Tinware,  copperware,  Jiud  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Linn! 


Agricultural  implements 

Bread  and  other  bakery  products  . 

Brick  and  tile 

Carriages  and  wagons 

Cheese  and  butter  (factory) 


Clothing,  men's 

Flouring-  and  giist-mill  products 

Foundery  and  machiue-suop  produ.;t8  . 

Furniture 

Liquors,  maU 


Marble  and  stone  work 

Oil,  linseed 

Printing  and  publishing   

Saddlery  and  hainess ' --■-.-■- 

Slauglii'cring  and  raeat-packiug,  not  including  retail  butchering 
establishments. 


AVERAGE  NUMUEK  OF 
HANDS  EMPLOYED. 


Males   t  Females  Children 
above  16  above  15       and 
years.       years.    '  youths. 


68,  500 
37,  900 


7,000 
140,  500 
43,  200 
60,  000 
30,000 

125,  000 
60,  400 
27,  300 
24,000 

16,  900 


3,000 
16,  200 
45, 190 
96,  300 
13, 150 

11,  200 


11,  000 
113,  500 
21,300 
10,  000 
15,  000 


il 


9,600 
30,  000 

230,  000 
30,  000 
23,  200 
30,  900 
10,  000 

20,  300 
126,  029 
128,  600 

12,  150 
50,  000 

85,  500 

150,  000 

735,  500 

16,700 

44,000 

47.  ]2:, 

10-:,  .".00 

6,000 

30,  900 
28,  650 

102,  000 

13,  000 

31,  325 
15,  500 
44,  010 

65,  700 

303,  000 

36.  100 

19,  400 

160,  000 


3 

13,  500 

1 

70,  000 

9 

28,  550 

n 

26,  100 

1 

400,  000 

Total 
amount  paid 
iu  wages     ] 
during  the 


$15,  700 

950 

14,  900 

900 

4,000 


Value  of 
materials. 


24 


26 


25 
32 


17 
23 
66 
14 


27 
7 

195 

103 

11 

24 

12 

49 
42 

131 
10 

120 

17 

20 

255 

36 

65 

42 
101 


31 
42 

• 

47 

24 
80 


32 
121 
41 
21 
52 


17 1 :;■;:;;::;::: 

3.3  1 5"'"         2 

39    i 

377! 11 


3 
1 

4 

1 

2 

8 

30 

20 

26 

80 
67 

1 

7 
1 

i 

12" 

6 

2 

6 

17 

1 

li 


2,883 
15,116 
32,  900 

11,  000 


7,800 
7,240 


7,100 
4,673 


6,120 
18,  562 
7,000 
9,485 
9,000 

13,000 
10,371 

4,277  ' 
2,440  ' 


7,000 
5,200 
17,280 
5,  165  I 
1,985 

4,650 


3, 

7.i8 

8,  701 

2,495 
3,920 

3, 

609 

2 

820 

4, 

050 

41, 

500 

18,000 
8,780 

n, 

021 

5, 

675 

20 

480 

16 

208 

66 
4 

284 
162 

25 

670 

7 

625 

8 

097 

120,  217 
16,  000 

35 

070 

17 

932 

19,462 

1 

600 

13 

670 

24 

653 

8 

255 

17 

000 

15 

100 

£ 

800 

16 

635 

.30,  037 
52,  723 

14,  630 
.-,  300 

21,963 

4,700 
1,  200 

15,  211 
23,  873 

160,  000 


Value  of 
products. 


$17,  300 
15,  750 

430,  140 
14,  800 
17,210 

44,  075 

no,  140 

7."j9,  192 


15,000 
213,  303 


211,  225 
30,  367 


16,  423 
306,  206 
51,600 
40,  790 
105,  000 

32,  810 
18,169 
25,  274 
75,  650 

22,  100  ■ 


13,  000 

11,900 

240,  935 

195,  815 

12, 100 

12,  300 


$41 

900 

21 

3.')ll 

496,  999 

20 

400 

23 

840 

60 

700 

99,  062 

818,  560 

28, 
242, 

000 
244 

261 
43 

550 
380 

28,  203 
348,  967 
71,600 
72,  900 
143,  000 

62,  600 
43,  786 
40,  414 
85,  980 

38,  650 


22,  000 

24,  500 

806,  866 

232,  920 

20,  450 

26,  000 


14 

.500  1 

28, 

800 

225 

.539 

260,  608 

12, 

976 

22, 

630 

13, 

8.-.fl 

27, 

950 

14, 

050  [ 

21, 

992 

14, 

964 

23,  611 

50, 

600  ! 

66, 

315 

1,50 

726 

299. 

097 

122 

000 

180,000 

30 

706 

44, 

67  b 

17 

400 

38, 

700 

15. 

000 

24, 

000 

25 

970 

68, 

661 

383 

113 

432, 

157 

87 

168 

168,  766 

8 

081 

20, 

118 

37 

000 

75 

000 

32 

795 

68 

540 

16 

000 

30 

000 

3S3 

'^35 

641 

840 

?n 

605  : 

66 

300 

29 

044 

78 

266 

57 

800 

92 

968 

288,951  1 

328 

780 

21 

100 

26 

000 

35 

530 

04 

890 

34 

203 

78 

4,.-l 

27 

950 

53 

800 

0' 

800 

103 

000 

9 

314 

33 

700 

18 

4U0 

300 

191 

270 

253 

426 

73 

7.".0 

151 

500 

951 

805 

1,  06( 

471 

653 

CO,  563 

1: 

070 

2^ 

,  O.W 

94 

44b 

16S 

,795 

7 

100 

'"•S 

,472 

42 

,512 

OL 

,000 

2! 

,  8,55 

58,200 

3; 

981 

7: 

,101 

2,  498, 173 

2,70( 

,000 

247 
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IOWA— Continued. 


Counties  and  indnstriea. 


liimf — continued. 

Soap  and  candles 

Tinware,  copperware,  and  slieet-iron  ware  . 
Louisa  ; 

Flourins-  and  grist-mill  products 

Lumber,  sawed 

Lucas  : 

Agricultural  implements 

Flouring-  and  grist-mill  products 

Saddlery  and  harness 

Madison  : 

Flouring-  and  grist-mill  products 

Mahaska  : 


Clothing,  men's 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 

Marble  and  stone  work 

Printing  and  publishing 


Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware  . 
Marion  : 

Agricultural  implements 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Saddlery  and  harness 

Marshall  : 


Carriages  and  wagons 

Clothing,  men's 

Cooperage  

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Fruits  and  vegetables,  canned  and  preserved. 

Furniture 

Liquors,  malt 

Mineral  and  soda  waters 

Oil,  linseed - 


Printing  and  publi-shing . 

Saddlery  and  haraess 

Wire 

"Wirework 


Mills  ; 

Flouring-  and  grist-mill  products 

Mitchell  : 

Agi-icultural  implements 

Flouring-  and  grist-mill  products 

Tinware,  copperware,  and  sheet-iron  ware  . 

MOKONA : 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


MONHOE  : 


Flouring-  and  grist-mill  products  . 
Saddlery  and  harness 


No.  of 

estab- 

Ush- 

ments. 


MONTGOMEKY : 

Flouring-  and  grist-mill  products 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Muscatine  : 


Boxes,  wooden,  packing 

Brick  and  tile 

Cariiages  and  wagons 

Clothing,  meu's 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture 

Liquor.s,  malt 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) . 
Lumber,  sawed 


Marl>le  and  stone  work 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) 

Slaughtering  and  meatpacking,  not  including  letaU  butchering 

establishments. 
Stone-  and  earthen- ware 


Tinware,  copperware,  and  sheet-iron  waie  . 
Tobacco,  cigars  and  cigarettes 

Page: 

Flouiing-  and  grist-mill  products 

PLYMOUTH; 

Flouring-  and  gTist-mill  products 

248 


Capital. 


$25,  000 
23,  750 


42,  000 
6,900 


23, 500 
29,  500 
4,500 


44,200 


7,200 

180,  600 

26,  000 

5,850 

23,  500 

18,  466 
25,000 


30,  000 
93,  800 
16,  200 
5,650 


11,500 

3,800 

4,700 

125,  200 

26,  200 

20,  000 

37,  850 

40,  000 
10,  000 

125,  000 

41,  500 

38,  400 
125,  000 

4,000 


63,  500 


58,  000 

177,  000 

2,350 


53,  000 
19,  200 


,600 
,700 


86,  400 
15,  000 


10,  500 
21,  500 
23,  500 

19,  750 
131,  500 

27,  000 

14,  950 

45,  000 

8,000 

601,  700 

67,  600 

20,  350 

21,  000 
3,000 

9,900 

7,150 
9,600 


62,  000 


113,800 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


above  16 
years. 


15 


30 
43 
38 

22 
29 

26 
22 
13 
18 
172 


21 


Females 

above  15 

years. 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


10 


92 


$5,  000 
11, 200 


5,150 
4,755 


4,253 
2,800 
4,160 


3,764 


4,780 
7,962 
12,  808 
6,600 
7,160 

17,  521 
8,465 


11,347 
10,  084 
4,467 
2,350 


6,800 
7,800 
7,300 
10,  715 
8,600 

9,200 

12,  900 

2,997 

2,800 

10,  000 

15,  605 
7,330 

32,  000 
2,160 


6,450 


9,200 

18,  850 

3,700 


3,750 
4,702 


2,000 
3,300 


6,115 
2,400 


5,000 
11,433 
14,  400 
11,  426 
11,  035 

13,  200 
10,  600 
6,058 
4,000 
116,  600 

18,  500 
8,106 

10,  072 
2,475 

16,  581 

7,511 
6,500 


6,138 
14,  786 


Value  of 
materials. 


$30, 000 
27, 050 


118,  656 
40,  750 


27,  314 
69,  932 
21,  200 


95,  543 


12,  200 
179, 132 

29,  240 
7,050 
5,000 

32,  400 
9,000 


28,  500 
166,  900 

29,  944 
11,  475 


8,600 

13,  000 

12,  800 

232,  353 

18,  000 

18,  800 
51,  000 
12,  895 
25,  000 
136,  000 

12,  620 

40, 172 

303,  000 

23,  200 


177,  805 


12,  200 

367,  806 

15,  500 


87,  460 
25,  980 


93,  350 
13,  500 


106,  280 
27,  500 


6,000 
7,078 

19,  700 
33,  600 

298,  531 

32,  500 
22,  700 
26,  054 

20,  000 
406,  600 

26,  000 
26,  500 
50,  300 
54,  086 

8,537 

13, 400 
11,  000 


91,  0.30 
272,  312 
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Coanties  and  mduetries. 


POLK: 

Agricultural  implements 

Bookbiutling  and  blank-book  making  . 

Bread  and  other  bakery  products 

Brick  and  tilo 

Carriages  and  wagons 


Clothing,  men's 

Coffee  and  spices,  roasted  and  ground 

Cooperage 

I'louring-  and  grist-mill  products 

Fonndery  and  machine-shop  products  (see  also  Steam  fittings  and 
heating  apparatus). 

Furniture 

Glucose 

Lithographing  (see  also  Printing  and  publishing) 

Liquors,  distilled - 

Liquors,  malt 


Lumber,  planed 

Lumber,  sawed 

Marble  and  stone  work 

Oil,  linseed 

Printing  and  publishing  (see  also  Lithographing) . 


Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Steam  fittings  and  heating  apparatus  (see  also  Fouudery  and  ma- 
chine-shop products). 

Stone-  and  earthen-ware 

Tinware,  copperwaro,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

"Wirework 


Pottawattamie  : 

Baking  and  yeast  powders. 
Brick  and  tile. 


Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Grease  and  tallow 

Liquors,  malt 

Printing  and  publishing 

Saddlery  and  harness 

Shirts 


No.  of 

estab- 

lish- 

mMits. 


Slaughtering  and  meat-packing,  not  including  retail  jutchering  j 
establishments. 

Surgical  appliances 

Tinware,  copperware,  and  sheet-iron  ware  — 

Tobacco,  cigars  and  cigarettes 

"Wirework 

Poweshiek  ; 


Agricultural  implements 

Carriages  and  wagons 

Flouring-  and  grist-mill  products  - 
Wire 


Sac: 

Flouring-  and  grist-mill  producta  . 

Scott : 

Agricultural  implements 

Boxes,  wooden,  packing 

Bread  and  other  bakery  products . 

Brick  and  tile 

Carriages  and  wagons 


Clothing,  men's 

Confectionery 

Cooperage . .' 

Cordage  and  twine 

Flouring-  and  grist-mill  products  - 


Foundery  and  machine-shop  products  - 

Furniture 

Liquors,  malt 

Lumber,  sawed 

Malt 


Marble  and  stone  work 

Printing  and  publishing 

Roofing  and  roofing  materials - 

Saddlery  and  harness 

Sash,  doors,  and  blinds 


Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Soap  and  candles 

'    Tinware,  copperware,  and  sheet -iron  ware 

Tobacco,  cigars  and  cigarettes ^ 

Vinegar 

Shelby; 


Capital. 


$56,  000 
14,  000 
14,  050 
43,  700 
24,  300 

60,  700 
12,  000 
3,000 
176,  725 
94,  000 


47,  850 
55,  000 
11,  500 
.50,  000 
84,  000 

53,  000 
11, 140 
43,  000 
35,  OOO 
320,  500 

6,400 
95,  000 


10,  500 
32,  500 


17,  700 
50,  000 


4,000 

26,  400 

6,000 

153, '279 

41,400 

7,000 
95,  000 
28,  000 
12,  487 

2,500 

66,  000 

7,000 

6,200 

12, 150 

4,000 


150,  000 

25,  500 

31,  600 

2,000 


Flouring-  and  grist-mill  products  . 


110,  900 
19,  650 
16,  700 
5,  800 

179,  000 

76,  600 
110,  500 
218,  000 
664,  000 

80,  000 

20,500  j 

79,  500 

8,000  I 

17,700 

135,000  i 

285,000  j 

9,  000 
49,800 
70,380  1 
15,  000  ] 


."1,000 


331,000  i; 

191 

26,000  ! 

20 

97,700  !' 

39 

32,050 

59 

35,870 

35 

AVERAGE  sum 
HANDS  EMPLO 

i:i:  OF 

YEIJ. 

Children 

:uid 
youths. 

Total 

amount  paid 

in  wages 

during  the 

year. 

Value  of 
materials. 

$14,  550 
18,500 
4],  000 
38,  010 
30,  000 

70,  300 
40,  000 
21,  100 
303,  007 
50,  823 

45,  700 
19,  030 
9,000 
32,  488 
36,  610 

51,000 
24,  .541 
21,  600 
7.5,  000 
174,  850 

2G,  200 
1,  438,  600 

27,  000 

7,200 
48,  000 

36,  060 
50,  000 

30,  000 

13,  894 

8,000 

024,  795 

61,  600 

1.5.000 

37,  780 
23,  000 
29,  600 
23,  000 

724,  610 

5,  000 
10,800 
32,  850 
27,  000 

00,  000 
13,  8,50 
S5, 174 
15.  000 

Value  of 
products. 

Males 

above  10 

years. 

Females 

above  15 

years. 

1 
11 

1 
1 

13 

1 

19 
17 
31 

1 

$8,  400 

14,  .523 
13,  905 
54,  340 
16,  550 

39,  050 
3,  500 
9,100 

16,  406 
46,  702 

17,  600 
4,102 

10,  850 

5,  000 

10,  005 

25,  200 

5,  342 
20, 100 
10,  000 

136, 102 

6,200 
66,  000 

12,  000 

15,  000 

18,  442 

20,  700 
10.  600 

3,960 
31,900 

8,000 
27,758 
18,  800 

1,000 
8,784 

21,  700 
13, 192 

6,000 

40,  800 

6,  000 
3,994 

14,210 
4,900 

40,  000 
8,  600 
3,  800 
2.800 

.f4K,  200 
43.  000 
ii4,  302 

213 
36 

43 

20 


116.660 
.".9,  000 

]:i4,  600 

5 
17 
50 

.'id,  000 
:12,  300 

;;.".2,  504 

75 
29 

4 
8 

151,  848 

SO,  500 
25,812 

15 

27,  000 

20 

51,  400 

25 

81,295 

40 

5 

95,  000 

25 

39,  090 

36 
16 

1 

2' 

14 

1 
20 

68,  700 
95,  000 

148 
16 

21 

399,  438 
43,  100 

175 

1,  693,  000 

14 

40,  000 

37 

10 

4 
6 

31,800 

35 

32 
18 

4 

111,000 

74,  500 
70,  000 

8 

40,  000 

112 

60,  900 

15 

20,  000 

.59 

712,  026 

03 

1 

98,  000 
20,  506 



07,  291 

1 

50,  800 

33 

57,  190 

1 

20 

35,  000 

113 

899,  750 

3 
10 

5 

25,  000 
20.  874 

34 
16 

►             1 

4 

ijo,  854 
38,  800 

SO 
18 

3 

175,  flOO 
29,  700 

9 

;I5,  970 

20,  000 

"    

i  1 

1 
9 



30 

j 

3 

1 

2 

65 

9 

1 
3 

:;::::::.      25 

00  ,"■ 

7 

69,  676 

171,  075 

:!'0,  510 

9,200 

19,  000 

:;3,  000 

17, 105 

9.5,  610 

1 32,  015 

13,  729 

0,817 

27,  650 

23,400 

26,  383 

u5,  500 

62,  008 

;             109,759 

209,  378 

■1,320 

55,  800 

,  .--1,  000 

12,000 

29,  690 

47,642 

1,980 

17,  204 

24,  314 

23,  632 

673,  699 

7.jO,  393 

26,  950 

.50,  300 

99,  250 

40,  212 

01,732 

124,660 

25,  018 

107,  590 

185,370 

03,  760 

686,  750 

.■143.  980 

7,450 

67,  660 

ss,  7,)0 

9,866 

t               13, 816 

31,931 

29,  213 

'               53, 986 

108,  123 

2,700 

1               20, 200 

42,  200 

8,770 

21,  117 

41,  085 

40,  240 

252,  182 

333,  475 

7,310 

266,  559 

273,  034 

1.500 

1               35, 800 

1:.,  000 

1.5,907 

30,  265 

05.502 

4,5, 178 

82, 162 

184,609 

2.  000 

20,  000 

4>i,000 

3,991  ,1 


67,  038 


■IK' 
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Table  Y.— SELECTED  STATISTICS  OF  MANUFACTURES,  BY  COUl^TIES,  ETC.:  1880. 

IOWA— Coutinued. 


Counties  and  indnstriea. 


TamA: 

Acricultural  implements .' 

Flouring-  and  grist-mill  products 

Saddlery  and  harness 

TAYLOR: 

Flouring-  and  grist-mill  products 

Union  : 

Clothing,  men's 

Flouring-  and  grist-mill  products 

Saddlery  and  harness , 

Van  Bueen: 

Carriages  and  wagons    

Flouring-  and  grist-mill  products 

Lumber,  sawed , 

Stone-  and  earthen-ware 

Woolen  goods  , 

"Wapello  : 

Bread  and  other  hatery  products 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's 

Confectionery 

Cooperage , 

Cutlery  and  edge  tools  - 

Flouring-  and  grist-mill  products , 

Foundery  and  machine-shop  products , 

Furniture 

Liquors,  malt 

Lumber,  planed 

Lumber,  sawed 

OU,  linseed , 

Printing  and  publishing 

Saddlery  and  harness 

Sewing  machines  and  attachments 

Slaughtering  and  meat -packing,  not  including  retail  butchering 
establishments. 

Starch 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes  

"Waeuen  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed , 

"WASHINGTON: 

Clothing,  men's 

Flouring-  and  grist-mill  products 

Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

"WAYNE : 

Flouring-  and  grist-mill  products 

"Webster: 

Clothing,  men's 

Fei-tilizers 

Flouring-  and  grist-mill  products 

"Winneshiek  : 

Bread  and  other  bakery  products 

Flouring-  and  grist-mill  products 

Liquors,  malt 

Printing  and  publishing 

Saddlery  and  harness 

%V00Diiuuy: 

Bread  and  other  bakery  products 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's  

Fiouring-  and  grist-mill  products 

Foundery  and  machine-shop  products    

Grease  and  tallow 

Liquors,  malt 

Lumber,  sawed , 

Printing  and  publishing 

Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Tin  ware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

"Worth  : 

Carriages  and  wagons 

Flouring-  and  griat-mill  products 

25r~       ' 


No.  of 
estab- 
lish- 
ments. 


Capital. 


1 

11 
2  i 

4; 

2I 

1 

10 
1 

*\ 
7 
1 
2 

1 

4 


$25,  000 

118,  200 

8,150 


9,500 
62,  000 
5,850 


40,  000 
108,  500 
27,  000 
10,  000 
50,  000 


9,  925 
16,  650 
10,  500 

7,500 
28,  000 

15,  200 

5,000 

101,  945 

6,  500 

32,  350 

105,  000 

10,  000 

22,  700 

75,  000 

8,000 

210,  800 
44,  COO 
150,  000 

90,  000 
19,  000 

4,350 


79,  500 
10,  800 


2,625 

100,  000 
8,450 
3,000 


8,800 
20,  000 
63,  000 


8,600 

174,  593 

45,  743 

54,  900 

10,  300 


8,000 

13,000  ; 

18,  000 

13,000  ' 

105,  GOO 

26,000 

5,  .500  1 
55,000  ' 
23,200  I 
62,500  1 

8,450  ! 
303,000 

6,450 
8,  500  I 


17,  000 
40,  000 


AVERAGE  NUMBER  OF 
HAND9  E>IPLOTED. 


Males 

above 16 

vears 


16 


13 
53 
24 
14 
12 

28 
14 
36 
14 
33 

26 
12 
33 
18 
20 

73 
60 

255 


Females 

above  15 

years 


50 


Total 
amount  paid 
[     in  wages 
Children '   during  the 

and  year, 

youths. 


$8, 000 
8,169 
5,333 


5,810 


9,303 
9,288 
3,950 


19,  750 

11,410 

5,950 

8,620 

18,  500 


5,350 

10,  925 

10,  050 

9,600 

5,239 

13,  450 
6,000 

12,  481 
7,800 

16,  550 

10,  840 
6,000 
8,175 
9,000 
9,490 

36,  917 
36,  000 
60,  000 

16.  500 
10,  905 

5,990 


8,  785 
3,441) 


7,586 

2,000 

600 


7,596 
6,750 
4,900 


2,  950 
14,  701 

3,796 
10,  400 

5,085 


3,000 
13,  500 

13,  800 
18,  420 

14,  470 

7,500 
2,800 
6,751 
2,  350 
24,  560 

4,625 
28,  500 

7,100 
7,900 


8,500 
2,700 


Value  of 
materials. 


$14, 700 
242,  546 
27,  342 


21, 000 

166,  837 

14,  830 


31,  500 

247,  281 

45,  362 

3,  452 

79,  700 


23, 100 
.5,  655 
11,  500 
11,  000 
25,  000 

35,  000 

6,000 

286,  673 

9,600 

10, 180 

46,  621 
40,  000 
25,  775 
96,  000 
6,550 

81,  500 

74,  000 

,  684,  500 

60,  000 
23,  270 

II,  490 


179,  891 
21,  971 


11,  500 
286,  653 

17,  360 

18,  543 


94,  750 


20,  300 

6,000 

98,  273 


19, 150 
395,  676 
16,  329 
12,  500 
14,  480 


30,  000 
7,750 
18,  000 
15,  920 
164,  200 

20,  000 
17,  000 
29,  035 

17,  300 

18,  000 

11,  700 
383,  068 

13,  800 
13,  400 


10,  200 
62,  300 


Value  of 
products. 


$26, 000 
287, 904 
40, 700 


138, 726 


39, 500 
184,508 
25,  530 


69, 000 
292, 461 
69, 100 
20, 100 
108,  025 


34,  800 
22, 005 
27, 500 
25, 300 
52, 000 

59,  000 
20, 000 
320,  520 
20, 000 
33, 000 

83, 106 
65, 000 
43, 165 
120,  000 
20, 600 

145, 000 

122, 000 

1,875,000 

85,  000 
48, 000 

22,  300 


229, 968 
36, 600 


25, 800 
320, 384 
22,857 
26, 180 


116,  572 


35,895 
20, 000 
120,480 

27, 000 
454,517 
28, 995 
43,260 
24,750 

40, 000 
28, 800 
40, 000 
41,350 
179,410 

32, 000 
24.780 
51,057 
23, 140 
66, 700 

22,  600 
473,647 

28,  600 
28, 000 

24,000 
71,500 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTURES,  BY  COUNTIES,  ETC.:  1880. 

KANSAS. 


Connliea  and  industries. 


Allen  : 


Carriages  and  wagons 

Flouring-  and  grist-mill  products  - 
Saddlery  and  liamess 


ANDEE60N  : 

Flouring,  and  grist-mill  products  . 

Atchison  : 

Bread  and  other  bakery  products  . 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's 

Confectionery 


No.  of 
estab- 
lish- 
ments. 


Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Fruits  aid  vegetables,  canned  and  preserved . 

Fnmiture 

Liquors,  malt 


Lumber,  sawed 

Marble  and  stone  work 

Oil,  linseed 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Slaughtering  and  meat-packing,  not  including  retaU  butchering 
establishments. 

Tinware,  Coppeiware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 


EOUBBON : 


Flouring-  and  grist-mill  prodacts 

Foundery  and  machine-shop  products. 

Furniture 

Printing  and  publishing 

Saddlery  and  harness 


Tobacco,  cigars  and  cigarettes 

Beown  : 

Flouring-  and  grist-mill  products  - 

EUTLEE: 

Flouring-  and  grist-mill  products  . 
Chautauqua : 

Flouring-  and  giist-mill  products  . 

Cheeokee: 

Flouring-  and  grist-mill  products  . 

Lumber,  sawed 

Zinc 


ClAT: 

Flouring-  and  grist-mill  products  . 
Cloud : 

Flouring-  and  gri.st-miU  products  - 

COFFET : 

Flouring-  and  grist-mill  products  . 

C  OWLET: 

Flouring-  and  grist-mill  products  - 

Crawfokd  I 

Flouring-  ajnd  gi'ist-miU  products  . 
Zinc - 


Davis  : 

Flouring-  and  grietrmill  products 

DiCKIKSON :  j 

Flouring-  and  grist-mill  products j 

Doniphan  : 

Flouring-  and  giist-mill  products .-  -  -  ■  1 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 
Douglas: 

Clothing,  men's 

Cooperage  

Drugs  and  chemicals 

Flouring-  and  grist-mill  products 

Liquors,  malt 


Printing  and  publishing 

Saddlery  and  harness .-  -  -  ■ 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Soap  and  candles 

Tinware^  copperware,  and  sheet-iron  ware  


29, 000 


9,200 
7,300 
38,  000 
19, 100 
15,  000 

171,  000 
51,200 
40,  000 
29,  600 
43,  000 

11,000 

6,200 

24,000 

13,000 

8,500 

36,  000 

25,  900 
27,000 


67,  200 

16,  800 
44,  000 

5,  000 
8,100 

6,000 

17,  000 
62,  500 
30, 116 


ae,  000 

8,000 
60,  000 


77,  000 
18,  000 
71,  000 
58,  000 


38, 150 
50,  000 


41,  000 
76,  000 


103,  500 
20,  000 


7,900 
3,000 

30,  000 
171,  000 

55,  500 

26,  500 
19,  850 

4.5.000 

10,  000 
13,  600 


AVERAGE  NUMBEK  OF 

iiakdb  employed. 

a 
( 

Males 

above  16 

years. 

^'emales  Children 
above  15,     and 
years.    ,  youths. 

25 

26 

9 

12 

18 
32 
37 
36 
21 

48 
73 
16 
43 
8 

28 
27 
27 
18 
14 

22 

32 
32 

49 
39 
18 
24 
9 

13 
8 

24 

9 

10 
11 

16 

12 

17 

16 

21 
100 

13 

30 

i             38 
'             25 

1 

1 

2 
1 

i 

104 

23 

1 

1 

' 

3 



1 

' 

1 

18 

■            8 

1              13 

1 

'\             8 

si               5  ' 

19 

66 

21 

9 

3 

1 

! 

7 

21 

1 

':                  13 



Total 

amount  paid 

in  wages 

during  the 

year. 


$9,  600 
6,124 
4,630 


10,  525 
10,  250 
22, 147 
23,400 
13, 103 

32,  352 
41,  800 
17,  000 
25,  005 
3,923 

1,725 
15,  025 
8,400 
9,814 
8,500 

9,000 


Value  of 
materials. 


$12,  500 

110, 163 

16,  700 


26,  236 
7,585 
37,  320 
29,  200 
41,  000 

492,  950 

101,  000 

22,  000 

51,  300 

14,  825 

1.5,  757 
14,300 
90,000 
9,050 
14,  000 

119,  835 


Value  of 
products. 


$25,  OGO 

122,  950 

30,  100 


115,618 


46,  175 
24,  175 
99,  000 
71,480 
105,  000 

602,  404 

154,000 

50,  000 

90,  900 

26,  822 

22,  000 
36,  500 
108,  000 

27,  800 
27,  000 

152,  895 


16,  .500 
23,500  I 

28,400  ; 
57,500 

54,  500 
102,  500 

18.  905 
22,  850 
10,000 
10,  780 
2,400 

449,407  i 
30,  600 
14,  000 
10,  000 
17,  000 

538,  746 
07,  000 
32,  300 
22,  000 
26,  600 

8,400 

9,000 

20,  000 

3,902 

57,  170 

64,  238 

12,  306 

129,  940 

151,  597 

2,395 

68,  510 

77,  997 

2,  6.50 

2,750 

45,  000 

79, 123 

12,  950 

6,000 

101,  891 
20,  500 
74,  000 

11,430 

201,  800 

223,  000 

4,300 

123,  650 

134,  493 

6,300  1             257,400 

280,  000 

6,710  i'             141,980 

i 

155,  900 

5,  644  1              110,  727 
65,000  \\              85,000 

126,  225 
180,  000 

6,630  i,            135,100 

102,  550 

8,427    ,           253,437 

273, 4.::; 

14,100  |,           243,130 
2,600  !;              35,000 

292,  482 
40,  800 

12,500  ''              26,000 
8,  000  ;               18,  468 
1,200    ;              To,  000 

26,718    '            292,860 
5,224  Ji             19,320 

,^a,  oou 

28,  000 

22,  5^0 

820,  H77 

34,  045 

24,  916 
9,690 
6,500 

19,  043 

1             40, 100 

73,  316 

58,  758 
66,  017 
89,  000 

1,200 
5,335 

!             69, 000 
1             18, 620 

75,  000 
31,  300 
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Table  V.— SELECTED  STATISTICS  OF  MANUPACTUEES,  BY  COUNTIES,  ETC.:  1880. 

KANSAS — Coutiuued. 


Countiea  and  industricB. 


No.  of 
estab- 
lish- 
ments. 


Douglas— continued. 

Wire 

AVireworli 

Elk: 

Flouring-  and  grist-mill  products  . 

FnANKLIN  : 

Flouring-  and  grist-mill  products  . 

Furniture 

Lumber,  aa'wed 

Saddlery  an  1  barness 

GnEENWOOD  : 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Hakvet  : 

FltfUring-  and  grist-mill  products  . 

Jefferson : 

Flouring-  and  gTist-mill  products  . 
Lumber,  sawed 


J0HN60X; 

Flouring-  and  gi-ist-mill  products 
Labette: 

Brick  and  tile 

Flouring-  and  grist-mill  products 


Lumber,  sawed  _   

Saddlery  and  barness - , 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 


Tinware,  copperware,  and  sheet-iron  ware  . 
Leavenworth: 


Bags,  otlier  than  paper 

Bookbinding  and  blank-book  making 

Boots  and  shoes 

Boxes,  cigar 

Bread  and  other  bakery  products 

Brick  and  tile 

Bridges 

Brooms  and  bnisbea 

Carriages  and  wagons 

Clothing,  men's 


Flouring-  and  gnst-miil  products 

Foundery  and  machine-shop  products 

Furniture  (see  also  ilattresses  and  spring 

Liquors,  malt 

Lumber,  planed  - 


beds) . 


Lumber,  sawed 

Marble  and  stone  work 

Mattresses  and  spring  beds  {see  also  Furniture) . 

Patent  medicines  and  compounds 

Perfumery  and  cosmetics 


Printing  and  publishing , 

Saddlery  and  harness 

Shipbuilding  

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Soap  and  candles , 


Tinware,  copperware,  and  sheet-iron  ware  . 

Tobacco,  cigars  imd  cigarettes 

"Woolen  goods 

Link: 


Flouring-  and  grist-raiU  pioducts  . 
Lumber,  sawed 


Lyon  : 


Caniages  and  wagons 

Clothing,  men's 

Flouring-  and  grist-mill  products. 

Furniture 

Lumber,  sawed 


Saddlery  and  harness 

McPheeson: 

Flouring-  and  grist-mill  products. 
Mahion  : 

Flouring-  and  grist-mill  products  . 

Marshall: 

Flouring-  and  giist-mill  products  . 
Woolen  goods 

Miami: 

Carriages  and  wagons 

Flouring-  and  giist-mill  products  . 
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AVERAGE  NUMBER   OF 
n.\NDB  EMI'LOYED. 


Capital. 


$10,  000 
3,500 


30, 100 


75,  000 

2,600 

10,  950 

13,  300 


43,  850 
6,700 


67,  000 
8,800 


73,  600 


11,  750 
339,  400 

20,  300 
9,150 

12,  400 


18,  000 
10,  270 
10,000 
7,000 
13,  200 

11,000 
25,  000 
9,300 
151,  000 
18,  700 

278,  200 
286,  000 
102,  000 
131,  000 
45,  000 

9,700 
16,  5oe 
21,  500 
40,  300 
1.5,000 

79,  500 

33,  200 

1,000 

20,  000 

0,500 

59,  500 
85,  000 
50,  000 


37,400 
6,900 


6,000 

8,000 

117,000  II 

13,500    1 

19,800  \l 

15,  100 


39,  800 
52,  000 


159,  612 
50,  000 


17,  000 
33,  000 


Males   I  Females 

above  16  above  15 

years.       years. 


104 
44 
19 
10 

27 


10 
12 
40 
8 
16 

81 
20 
18 
440 
33 

71 
318 
180 
26 
31 

24 
70 


116 
18 


24  I. 
14 

16  1. 
8 
20 

21 
9 
24 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$1,  450 
6,616 


3,260  I 


9,846 
11,  150 
3,705 
4,600 


5,004 
4,825 


7,700 

8,626 
2,026 

10,506 


13,  575 
23,  797 
4,  206 
2,600 
7,100 


5,000 
7,027 
9,000 
4,000 
6,410 

13, 188 

10,  000 
6,601 

163, 179 
17,  816 

42,  084 

176, 119 

63,  888 

12,  268 

11,  700 

3,725 
21,  000 
2,425 
9,666 
9,185 

44,850 

25,  868 

1,900 

7,200 

2,850 

20,  884 

41, 117 

5,000 


6,296 
4,750 


7,800 
7,500 
6,760 
3,600 
2,220 

6,260 


2,782 


5,780 


18,  381 
16,  300 


6,838 
8,604 


Value  of 
materials. 


$16,  400 
33,  082 


61, 110 


107,  260 

8,300 

22,  620 

13,  500 


100,  874 
67,  043 


260,  778 


221,  407 
14,  760 


159,  012 


7,798 

351,  805 

32, 161 

12,  700 

88,  270 


82,  600 
10,  328 
26,  000 

12,  000 

13,  770 

7,238 
40,  000  I 
12, 113 
250,100 
23,400 
1 
1,  037,  930  I 
187,  368  ' 
71,  600 
45, 150 
30,  000 

20,610 
12,  000 
32,  000 
16,  200 

15,  000 

60,  616 

76,  790 
23,  000 

77,  690 

16,  600 

61,  360 
96,  366 
1«,  000 


126,  502 
32,  350 


9,500 

9,200 

169, 100 

20,  000 

15,  360 

17,  000 


61,078 
142,  036 


342,  373 
73,  300 


11,  500 
147,  044 


Value  of 
products. 


$23,]0» 
47, 708 

71,546 


137,610 
25,  200 
34,895 
24,600 


116,509 
74, 120 


295, 758 


253, 779 
20,450 


163, 454 


28,  366 
411, 800 
45, 505 
22,100 
121,  03O 


20, 50O 


100,  OOO 
21, 440 
40, 000 
25,  000' 

■23, 391 

27, 980 

60,  000 
23,  342 

500,  OOO 
45, 747 

1,  210,  503 
488, 250 
108,  865 
81,  910 
60,000 

31,  525 
45,  OOO 
46, 000 

61,  000 
50,000 

120, 260 
118,666 
26,000 
93, 753 

22,458 

100,  817 
155, 189 
29, 000 


142,  327 
50, 750 


20,  OOO 
20, 600 
179,  286 
28,  30» 
25, 370 

32,000 


57,554 
170,271 


374, 456 
156,  OOO 


24,800 
173, 2M 
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Table  Y.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC. :  1880. 

KANSAS— Continued. 


Counties  and  industries. 


Mitchell: 

Flouring-  and  grist-mill  products 

MOXTGOMEKlf: 

Flouring-  and  grist-mill  products 

Morris: 

Flouring-  and  grist-mill  products 

Nemaha  : 

Flouring-  and  grist-mill  products 

Saddler>'  and  harness 

Neosho  : 

Flouring-  and  grist-mill  products 

Osage : 

Flouring-  and  grist-mill  products 

Tinware,  copperware,  and  sheet-iron  ware  . 

Phillips  ; 

Flouring-  and  grist-mill  producta 

Pottawatomie  : 

Flouring-  and  grist-mill  products 

Eeno  : 

Flouring-  and  grist-mill  products 

EUSSELL : 

Flouring-  and  grist-mill  producta 

Saline  : 

Flouring-  and  grist-mill  products 

Sedgwick  : 

Flouring-  and  grist-mill  products 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-ironware.. 
Tobacco,  cigars  and  cigarettes  

Shawnee  : 

Bread  and  other  bakery  products 

Brick  and  tde 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Foundery  and  machine  shop  products 


Iron  and  steel 

Liquors,  distilled 

Marble  and  stone  work. . 
Printing  and  publishing  . 
Saddlery  and  harness 


Tinware  copperware,  and  sheet-iron  ware  . 
Tobacco,  cigars  and  cigarettes 

SCMNER : 

Flouring-  and  grist-mill  products 

Washington  : 

Flouring-  and  grist-mill  products 

Wilson  : 


Flouring-  and  grist-mill  products  - 
d 


Lumber,  sawed 
Wyandotte 


Brick  and  tile 

Cooperage   

Flouring-  and  grist-mill  products  . 

Iron  and  steel    

Soap  and  candles 


Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Wirework   


No.  of 
estab- 
lish- 
ments. 


Capital. 


$88,  000 
71,  500 
38,  500 


33,  000 
7,400 


64,  800 


43,  000 
7,000 


31,  000 
92,  000 
57,  000 
40,  000 
145,  000 


133,  800 

15,  400 

34,  000 

9,600 


18,  500 

8,000 

5,000 

103,  000 

45,  000 

150,  000 

25,  OOO 

5,500 

137, 183 
36,  000 

42,  550 
11,  000 


78,  300 
30,000 


54,000 
21,  950 


14,  625 

18,  300 
63,  000 

300,  000 

19,  500 

1,  620,  000 
5,000 


average  NUJIIiER   OF 
IIAIy'DS  EMPLOYED. 


Males 
above  16 
years. 


Females 

above  15 

years. 


190 
4 


137 
20 


33 

45 


114  ; 

83 

25 

380 


910 
25 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


10 
'31' 


10 
'56" 


50 
20 


$13,  805 
7,766 
3,012 


2,  915 
4,100 


3,700 
4,650 


3,950 
3,561 
8,290 
4,049 
12,  972 


17,  650 

10,  500 
5,400 

11,  220 


6,520 
12,  550 

5,000 
29,  500 
37,  000 

6,500 
1,350 
4,500 
96,  039 
7,900 

17,  200 
9,700 


7,132 
5,618 


28,  850 

11,  740 

13,  404 

160,  000 

3,200 

231,  000 


Value  of 
materials. 


$204,  752 
187,  747 
68, 130 


16 

700 

140 

725 

50,  665 
22,  500 

88 

343 

34, 

917 

176,  925 

167, 

990 

254, 

470 

546,800 
34,  600 
16,700 
23,  250 


47,  756 


114,  140 
36,  3S0 


12,  870 

41,  247 

210,  001 

681,  495 

28,  500 

3,  902,  200 

20,  000 


Value  of 
products. 


KENTUCKY. 


$241,  454 
204,  412 


54,298 
29,  400 


158,  001 


70,  919 
S2,  800 


96,  734 


42,  599 


335,  216 


587,  295 
65,  000 
31,200 
43,  000 


10,  300 

31,506 

6,126 

25,  400 

10,000 

20,  000 

679,  500 

762,010 

37,  000 

105,  000 

.52,  750 

64,  900 

14,  750 

22,  000 

6,000 

20,  000 

110,  762 

253,  979 

19,  800 

32,  900 

27, 100 

64,  000 

10,  200 

33,  760 

107,  486 


55,  227 


135 
64 

540 
750 

65,  400 

71,  900 

235,  176 

939,  200 

40,  000 

5,092 

000 

40 

000 

Allen  : 

8 

4 

12 

3 

4 
14 

15 
16 

5 
1 

$21, 100 

7,300 

16,  850 

29,  000  : 
39,  500  : 
192,  000 

52,700 
33,  017 

20,500 
10,000 

8  ! 

1 
;              $1,752 

$42,045 
18,  206 
36,  425 

18,130 
94,  500 

283,  575 

115,430 
42,  375 

28,  195 
11,  006  1 

$45,  615' 

Handles,  wooden 

1                8,  575 

31,  500 

2  .                8,  144 

i                              , 

2                   9,350    1 
2, 550 

57,  700 

Andekson  : 

i 

35  ■ 

43,  800 

14  ' 

lor.,  250 

Liquors,  distilled 

BARREN: 

80  ' 

30  125    ' 

425  000 

20  ''■ 

3,  320    ; 

132,  378 

61  ' 

9    

2  .               12,150 
1,900 

73,  007 

Bath  : 

32,  245 

woolen  goods. 

11              10 

2,  000  l| 

22,  000 

253 
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Counties  and  industries. 


Boose : 


Flouring-  and  grist-mill  products  . 

Liquors,  distilled 

Lumber,  sawed 


BOUHBON : 

Carriages  and  wagons 

Clothing,  men's 

Cooperage 

Flouring-  and  grist-mill  products 

Liquors,  distilled 

Lumber,  sawed 

Tinware,  copperware,  and  sheet-iron  ware  . 
BOTD: 

Flouring-  and  grist-mill  products 

Iron  and  steel 

Leather,  curried 

Leather,  tanned 

Lumber,  sawed 


Shipbuilding 

Tinware,  copperware,  and  sheet-iron  ware  . 
Boyle : 


Carriages  and  wagons  . 
Clothing,  men's- 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Bracken  : 


Flouring-  and  grist-mill  products . 
Lumber,  sawed 


Breckinridge  : 

Fleming-  and  grist-mill  products  - 
Lumber,  sawed 

Bullitt  : 

Flouring-  and  grist-mill  products  . 

Liquors,  distilled 

Lumber,  sawed 


Caldwell  : 

Flouring-  and  grist-mill  products  . 

Calloway  : 

Flouring-  and  grist-mill  products  - 
Lumber,  sawed 

Campbell  : 


Agricultural  implements  . 

Boots  and  shoes 

Brick  and  tile 

Carriages  and  wagons 

Cordage  and  twine 


Flouring-  and  grist-mill  products 

Foundery  and  macbinc-shop  products  . 

Iron  and  steel 

Liquors,  distilled 

Liquors,  malt 


Lumber,  planed 

Lumber,  sawed 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Tobacco,  cigars  and  cigarettes 

Watch  cases 


C ABEOLL  : 

Liquors,  distilled 

Lumber,  sawed 

Mixed  textiles  (see  also  Woolen  goods)  - 
Woolen  goods  (see  also  Mixed  textiles) . 

Carter  : 


Iron  and  steel  . . 
Lumber,  sawed  . 


Cabby : 


Flouring-  and  grist-mill  products  - 
Lumber,  sewed 


Christian  : 

Carriages  and  wagons 

Cooperage  

Flouring-  and  grist-mill  products  . 

Lumber,  planed 

Lumber,  sawed 


Tinware,  copperware,  and  sheet-iron  ware. 
Claek : 

Flouring-  and  grist-mill  products 

254 


No.o.f 

estab- 

Ush. 

ments. 


Capital. 


$7,  300 
250,  000 
10,  400 


23,  000 

(5,000 

14,  500 

122,  500 

238,  500 
12,800 
5,200 


34,  500 

1,  415,  000 

2,  250 

2,250 

56,  900 

8,  4. 00 
14,  000 


4,500 

3,500 

61,000 

17,  280 


25,  000 
10,  500 


35,  000 
18,  400 


20,  000 
33,  000 
31, 150 


29,  700 


12,800 
12,  200 


2,100 

9,500 

32,  700 

31,  000 

15,  000 

30,  500 
117,  500 
640,  000 
100,  000 
172,  815 

15,  000 
67,  800 
12,  500 

19,500 
500,  000 


30,  000 
.^6,  500 
80,  000 
80,  000 


185,  000 
8,000 


17,  500 
60,  300 


.')4,  000 

4,500 

149,  200 

35,  000 

11, 160 


6,100 


42,  000 


AVERAGE  NUMBER  OF 
HANDS  ^IPLOYED. 


Males 

above  16 

years. 


Females 

above 15 

years. 


Children 

and 
youths. 


45 

3 

14 

41 

11 

SI 

?3 

48 

3 

16 

11 

17 

450 
4 

150 

4 

56 

1 

15 

7 

19 

12 

16 

18 

18 

la 

21 

1 

1 

38 

n 

13 

66 

17 

13 

14 

15 

1 

14 

4 

3 
9 

-s 

•^0 

10 

13 

"^80 

3 

760 

32 

1 

49 

11 

4 

1 

19 

4 

60 

13 
55 

2 

300 
5 

20 

10 

48 
55 

3?,n 

26 
26 

29 
29 

30 

in 

10 

70 

2 
5 

19 

14 

43 

50 

33 

fi 

23 

3 

Total 

amount  paid 

in  wages 

during  the 

year. 


17, 000 
1,906 


14,  950 
6,600 
7,500 

11,  200 

20,  325 
4,300 
4,400 


4,940 

255,  350 

1,500 

1,500 

12,  870 

6,550 
4,190 


8,000 
4,600 
.5,  088 
4,075 


3,415 
4,800 


3,150 
4,736 


1,800 
4,650 
14,  940 


4,067 


1,220 
3,100 


4,300 

7,500 

26,  452 

11,120 

10,  000 

4,406 

89,  Oil 

305,  500 

15,000 

23,  031 

4,000 

23,  060 

1,800 

22,  800 
150,000 


2,000 

1,900 

18, 175 

18, 175 


98,  000 
6,000 


1,195 
24,  950 


5,740 

3,800 

12,  825 

21,000 

5,700 

2,700 


1,923 


Value  of 
materials. 


$35, 275 
240,  201 
14,  870 


21,  000 
9,000 

17,  000 
137,  000 

192,  500 
10, 100 

18,  000 


125,  400 
597,  884 
23,  530 
15,  350 
42,  780 

13,  900 
8,600 


10,  000 

11,  500 
62,  079 
10,  480 


142,  358 
12,  600 


69,  882 
17,  050 


28,  237 
44,650 
46,  613 


92,  040 
18,  650 


9,000 
10,  600 

14,  942 
18,  500 
52,  000 

111,  063 
309,  707 
1,  359,  990 
175,  000 
96,  888 

15,  000 
00,  800 
55,  100 

28,  360 
500,  000 


18,  743 
23,  400 
95,  920 
95,  920 


60,  760 
27,  685 


26,  930 
62,  875 


11,400 
6,000 
331,  250 
90,000 
18,  650 


17,600 


44,062 


Value  of 
products. 


$39, 058 
365, 125 
26,420 


53,  000 
20,  000 
32, 500 
169, 160 

288,  900 
22, 400 
29,  000 


141,  254 
J,  074,  f 00 
27,  780 
21,520 
67,  780 

24, 000 
24, 000 


24,  000 
21,  000 
72, 110 
20, 855 


164, 731 
21, 500 


83,157 
31,  570 


32, 640 
67, 000 
80, 000 


84,965 


96,  525 
21, 950 


22,  000 
22, 000 
55, 180 
45, 000 
90, 000 

133, 223 
471,349 
2,  033, 950 
262, 000 
158, 832 

23, 000 
100, 100 
62, 700 

63, 000 
800, 000 


29, 745 
81,250 
140, 000 
140, 000 


114, 000 
37,  500 


30, 149 
116,600 


23, 700 
20, 500 
369,362 
129,000 
29, 590 

24, 000 
51,930 
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Counties  and  industries. 


Daviess  ; 

Brick  and  tile 

Coopeva^^e 

riouring-  and  Krist-mill  products  . 

Liquors,  distilled 

Lumber,  sawed 


Saddlery  and  liamess 

Tinware,  copperware,  and  sheet-iron  ware  . 
Tobacco  stemming  


Fayktte : 

Bread  and  other  bakery  products  . 

Brick  and  tile 

Carr  iages  and  wagons 

Coopei  ago 

Flax,  dressed 


Flouring-  and  grist-mill  products 

Liquor.s^  distil^^d 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds)  . 

Lumber,  .'^awed 

Piintiug  and  publishing  .^ 


Saddlei  y  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed)  , 

Tinware,  copperware,  and  sheet-iron  ware 

Woolen  goods   


-  and  grist-mill  products  . 
sawed 


Flemixo: 

Flouring 
Lumber, 

FRANKLIK  : 

Cooperage  

(Cordage  aud  twine 

Cotton  goods 

Flouiing-  and  grist-mill  products  . 
Liquors,  distilled 


Liquors,  malt... 
Luujber,  sawed . 


Fulton  ; 

Boots  and  shoes 

Carriages  aud  wagons 

Flouring-  and  grist-mill  products. 

Gaurakd: 

Flouring-  and  grist-mill  products . 

Liquors,  distilled 

Lumber,  sawed 

GltANT; 

Flouring-  and  grist-mill  products. 
Lumber,  sawed 


GUAVE,', 


Floui'ing-  and  grist-mill  products  . 
Lumber,  Sawed 


Grayson: 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


GllEEKUP: 


Flouring-  and  grist-mill  products  . 
Iron  and  steel 


No.  of 
estab- 
lish- 
ments. 


Hardin  : 

Flouring-  and  grist-mill  products 

Lumber,  sn  wed 

Slaughtering  and  meat-packing,  not  iniduding  retail  butchering 
establishments. 
Harrison: 

Flouring-  and  grist-mill  products 

Liquors,  distilled 

Hart  : 

IHouring-  and  grist-mill  products 

Lumber,  sawed 

Henderson: 

Flouring-  and  grist-mill  products 

Liquors,  distilled 

Liquors,  malt    .: 

Lumber,  sawed 

Henrv; 

Flouring,  and  grist-mill  products 

Liquors,"  distilled 

Lumber,  sawed 

HiCKM.^.\ : 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Capital. 


$9, 1.50 
10,  .550 
58,  OOO 
.568,  .500 
81,  000 

7,700 

5,900 

508,  158 


15,  375 
6,  .500 
3(i,  000 
18,  500 
106,  000 

.58,  000 

470,  500 

5,000 

12,  581 

35,  i;oo 

19, 100 
18,  000 
14,  900 
40,  OOO 


67,  COO 
20,100 


21,  000 
CO,  000 
60,  000 
68, 100 
C20,  000 

25,  000 
152,  800 


3,500 

60,  800 

6,000 


12,  400 

25,  600 

9,200 


41,  200 
28,  950 


45,  300 
13,860 


27,  050 
20,  300 


9,200 
1,  293,  035 


66,  534 

18,  600 
7,  000 


69, 150 
532,  50O 


22,  300 
20,  700 


41,  250 
40,  000 
30,  000 
27, 100 


35,  941 
75,  000 
22,  000 


14,  988 
31,  050 


AVERAGE   .NUMI'.i:i;   ul-^ 
II.VNUS   EMrLOYED. 


Males     FemalfH  Children 
abovelC  abovelS'      and 
years.       years,     youths. 


84 
36 

10 

25 
108 

1 

37 
6 

2 

17 
111 

14 

85 

58 

71 

4 

2 
80 

1 
15 

21 

76 
15 

50 

97 

4 

1 

22 

2 

5 

''5 

20 

16 

18 

17 

39 

60 

18 
■>1 

10 

22 

103 

9 

97 

.'... 

1 

18 

1 

8 

3 

6 
6 

15 

13 



41 

1 

15 

1 

5 

850 

50 

33 

19 

91 

.  .  . 

35 

1 

10 

7 

31 

4 

7 

33 

2 

15 

61 

2 

Total 

amount  paid 

in  wages 

during  the 

year. 


$17,  930 

25,  8C5 

9,508 

46,  175 

14,  773 


Value  of 
materials. 


3,  006 

8,175 

62,  156 


5,825 
22,  700 
29, 100 
14,  200 
40,  700 

5,120 

40,  125 

1,  750 

4,627 

11,  512 

14,  505 

13,  500 

10,  250 

1,550 


2,  605 
6,820 


20,  260 

15,  000 

5,  500 

5,970 

42, 100 

4,322 
42,  318 


3,  500 

26,  200 

800 


1,400 
1,800 
4,000 


',  973 
,975 


6,150 
5,  900 


3,150 
6,550 


848 
163,  957 


6,142 
5,376 
1,000 


3,  955 
3.5, 127 


1,781 
3,146 


1,943 
3,725 
3,092 
10,  400 


3,860 
2,750 
5,740 


2,  466 
15, 149 


-- 

--i 

$«, 

689 

19,440 

128 

080 

336 

275 

65 

t)50 

10 

900 

11 

(iSO 

453 

529 

33 

150 

11 

625 

34 

300 

.T^ 

250 

226 

000 

59,  069 

395 

000 

16 

.500 

21 

651 

14,  800 

32 

450 

16 

000 

19,  550 

14 

330 

172 

114 

18 

405 

36 

000 

20 

000 

31 

453 

218,  999 

402 

67  b 

20,  335 
190,  765 


17,000 
51,  000 
22,  200 


29, 150 
16,7.50 
13,  550 


107,  085 
57,  810 


167,  740 
23,  920 


55,  060 
16,  195 


19.400 

180,  762 


133,  790 
19,  510 
24,  000 


118,  211 
300,  000 


61,  885 


9 

500 

36 

764 

32 

000 

14 

105 

39 

750 

58,  250 

25,000  i 

41,225 


72,175  1 
70,  340 


Value  of 
products. 


80,  891 
109,  950 


24r3 
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Comities  and  industries. 


Hopkins  : 

Lnmijer,  sawed 

Saddlery  and  harness 

JEFFEKSOX  : 

Agi-icTiItural  implements 

Awnings  and  tents 

B.igging,  tiax,  hemp,  and  jute 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) . 
Bells 


Belting  and  hose,  leather 

Bookbinding  and  hlank-book  making . 

Boot  and  shoe  uppers 

Boots  and  shoes 

Boxes,  cigar 


Boxes,  fancy  and  paper 

Bolces,  wooden,  packing 

Brass  castings 

Bread  and  other  hakery  products 

Brick  and  tile  (see  also  Drain  and  sewer  pipe). 

Bridges 

Brooms  and  brushes 

Cars,  railroad,  street,  and  i  epairs 

Carriage  and  wiigon  materials 

Carriages  and  sleds,  children's 


Carriages  and  wagons 

Cement 

Clothing,  men's 

Clothing,  women's 

Coffee  and  spices,  roasted  and  ground. 


'  goods  , 


Cotfins,  burial  cases,  and  undertaker 

Confectionery 

Cooperage  

C^)ppersmithing  (see  also  Tinware,  copperware,  and  sheet-iron  ware) 
Cordage  and  twine 


Cork  cutting 

Cutlery  and  edge  tools  (see  also  Hardware) 

Drain  and  sewer  pipe  (see  ako  Brick  and  tile)  

Drugs  and  cheruicals  (see  also  Baking  and  yeast  powders;  Patent 

medicines  and  compounds) 
riouring-  and  grist-mill  products 


No.  of 
estab- 
lish- 
ments. 


Foundery  and  machine-shop  products  (see  also  Iron  works,  archi- 
tectural and  ornamental). 

Furaiture  (see  also  Mattresses  and  spring  beds ;  Upholstering) 

Furniture,  chairs .  . 

Glass '..'.'.'.'.'.. 

Glue 


Grease  and  tallow 

Hairwork 

Handles,  wooden 

Hardware  (see  also  Cutlery  and  edge  tools) . 
Iron  and  steel 


Iron  forgings 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and 
machine-shop  products). 

Jewelry  - ^ 

Deather,  curried 

Leather,  tanned  


Liquors,  distilled 

Liquors,  malt 

Lithographing  (see  also  Piintiug  .and  publishing) 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds ;  Wood,  turned 

and  carred). 
Lumber,  sawed 


Malt 

Marble  and  stone  work 

Mattresses  and  spring  beds  (so 

Millinery  and  lace  goods 

Mineral  and  soda  waters 


also  Furniture) . 


Mixed  textiles  (see  also  Woolen  goods) 

Musical  instruments,  organs  and  raaterials- 
3Iusical  instruments,  pianos  and  materials. 

Oil,  linseed 

Oleomargarine 


Paints 

Paper 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 

Printing  and  publishing  (.=('c  also  Lithographing) 

Pumps,  not  including  steam  pumps 


Eooiing  and  roofing  niatei  i.d^ 

Saddlery  and  harness   

Sash,  doors,  and  blinds  (see  also  Lumber,  planed; 
and  carved). 

Shipbuilding 

Shirts.. 


Wood,  turned 


Capital. 


.Slaughtering  and  meat-packing,  not  including  retail  butchering 
est:iblishmen1s. 


$23,  700 
7,000 


1,  916,  000 

15,  000 
150,  000 

11,  000 
26,  000 

19,  000 

49,  400 
14,050 

181,  30O 
5,000 

6,000 
58,  672 

69,  COO 
192,  000 
127,  350 

250,  000 

15,  900 

6,000 

26,  000 

25,  000 

341,  250 

375,  000 

701,  800 

45,  000 

39,  500 

110,300 
170,  900 
272,  200 

15,  000 
5,500 

12,  000 
54,  600 

26,  000 
23,  000 

270,  000 

2,  044,  750 

421,  600 
130,  900 
295,  000 

70,  000 

16,000 
8,400 

50,  000 
10,  500 

392,  000 

25,  000 
33,  500 

25,  099 
99,  000 

1,  61,5,  000 

1,  065,  300 

712,  000 

26,  200 
268,  768 

328,  200 

89,  000 
140,  375 
15,450 
61,000 
19,  900 

410,  000 
25,000 

40,  700 
75,  000 

400,  000 

10,  800 
600,  000 
119,  600 

1,  333,  500 

22,  250 

16,  300 
.390,  150 
130,  000 

8,  500 
64,  300 

2,  144,  500 


AVEEAGE  NUMBER  OF 
HANDS  EMPLOTKD. 


Males 

above  16 

years. 


680 
14 
35 
7 
15 

5 

32 

23 

288 

6 

4 

56 

52 

193 

299 

110 
58 
37 
26 
25 

379 

147 

782 

2 

21 

68 
90 
537 
12 
14 

10 
73 
20 
13 


543 

184 

132 

40 


Females 

above  15 

years. 


100 
14 


26 
31 

31 
51 

382 

221 

275 

43 

235 

127 


3 
15 

79 
10 
26 
12 
75 

11 
172 

33 
C6S 

24 

26 

398 

43 

26 
9 

358 


10 
105 
105 


22 
11 

125 

7 


763 
220 


Children 

and 
youths. 


113 

10 

104 


Total 

amount  paid 

in  wages 

during  the 

year. 


112 
2 


$6, 755 
2,000 


262,  408 
9,900 

28,  500 
4,604 
5,460 

3,300 
20, 140 

18,  857 
145,  707 

5,000 

5,  500 
27, 400 
20,  020 

69,  431 
68,  140 

70,  oSo 
24,810 
17,  500 

8,884 
13,240 

157,  422 
25,  000 

300,  511 
53,  300 
20,  500 

29,  100 
38,  814 

254,  931 

6,  550 
6,718 

3,  500 

31,  979 
8,500 

5,  400 

35,  650 

612, 155 

220,  000 
85,  676 

32,  917 
8,345 

2,000 
2,431 

32,  000 

6,  850 
149, 187 

10,  954 
12,004 

14,  794 

14,  825 
163,  653 

91,480 
134,  291 

22,324 
106,  475 

33,  907 

19,  000 
80,  714 

15,  573 

20,  240 
7,872 

100,  862 

3,050 

12,  833 

4,  600 
10,  000 

4,880 
82,  460 
14, 180 
416,  551 
11, 160 

11,087 

159,571 

12,  SOO 

1.5,400 
19,  694 

141,092 


Value  of 
materials. 


$24,  890 
10,  000 

641,500 
37,  000 

150,  000 
22,  000 
12,  800 

17,  000 
53, 150 
69,  COO 
306, 173 
12,  840 

5,  500 

55,400 

80.  020 

377,  311 

45,  680 

180,  000 
35,  COO 
14,  775 
16,  000 
33,  053 

393,  540 
111,000 
724,  536 
275,  600 
159,  000 

41,700 
151,  749 
368,  660 
50,  000 
15,  220 

18,  000 
28,  600 

11,  700 
22,  800 

839, 165 

1,312,881 

359,  705 

117,  845 

37,  079 

4,400 

101,  982 
10,  265 
68,  740 
6,600 

305,  784 

20,  400 

19,  940 

28,384 

296,  690 

1,  322,  931 

967,  775 
575,  533 
22,  526 
336,  997 

146,  990 

350,  000 

133,846 

40,  280 

96,  600 

10, 100 

446,  570 

9,000 

13,  800 

50,  000 

200,  000 

20,  900 
363,  070 
166,  000 
433, 164 

12,  010 

32,  700 
520,  625 
105,  GOO 

24,  300 
30,  774 


Value  of 
products. 


$41,700 
25, 000 


1,  222, 900 

68, 000 

213, 500 

38,000 

34, 300 

30,000 
95, 800 
102, 980 
621, 552 
21, 600 

20, 000 
107, 000 
114,  276 
592, 025 
151,175 

300,000 
75,980 
39, 600 
34, 000 
55,  899 

723, 575 
145,000 
1,308,718 
388, 900 
209, 200 

120, 800 
263,430 
702, 800 
71,000 
20, 600 

24, 000 
75, 350 
32, 500 
46, 000 

954, 250 

2, 343, 039 

797,400 
244, 670 
123, 075 
54,000 

123, 100 
25,600 

130,000 
21,800 

514, 623 

41, 355 
48,493 

53,703 

355,400 

1, 922, 590 

1,402,850 
959,221 
59, 270 
611, 204 

255, 925 

510, 000 
319, 500 
75, 800 
149, 900 


6M,329 
20,  OOO 
42,200 
70, 000 

250, 000 

34,0110 

619,422 

352,  SOO 

1,188,067 


58, 3.W 
862,642 
129,000 

45,000 
05, 315 


3,438,459  4,287,158 
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Counties  and  industries. 


Jefferson — continued. 

Soap  and  candles 

Tinware,  coppenvare,  and  sheet-iron  "ware  {see  alsoCopporsmithins; 

Tobacco,  chewing,  smoking,  andsnuff  (see also  Tobacco,  cigars  and 
cigarettes). 

Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smok- 
ing, and  snuif). 

Trunks  and  valises 


Upholstering  (see  also  Furniture) 

Vmegar 

"Wood,  turned  and  carved  (see  also  Lumber,  planed ;  Sash,  doors, 

and  blinds). 
■Woolen  goods  (see  also  Mixed  textiles) 


No.  of 
estab- 
lish- 
ments. 


Jesbamihe  : 

Flax,  dressed  . 


Flouring-  and  grist-mill  products  - 

Liquors,  distilled 

Lumber,  sawed 


Kenton: 

Bread  and  other  bakery  products 

Brick  and  tile 

Carriages  andwagons 

Coffee  and  spices,  roasted  and  ground  . 
Cooperage 


Cordage  and  twine 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 

Furniture 

Glas^ 


Iron  and  steel 

Tron  nails  and  spikes,  cut  and  wrought. 

Iron  railing,  wrought 

Leather,  curried 

Leather,  tanned 


Liquors,  distilled 

Liquors,  malt 

Lumber,  planed 

Lumber,  sawed 

Marble  and  stone  work  . 


Saddlery  and  harness 

Shipbuilding  - 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Sporting  goods '- 

Tobacco,  chewing,  smoking,  andsnulf  (.see  also  Tobacco,  cigars  and 
cigarettes). 

Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smok- 
ing, and  snuff). 

"Wirework 

"Woolen  goods 

Lewis  : 


Cooperage  

Flouring,  and  grist-mill  products . 

Leather,  curried 

Leather,  tanned 

Lumber,  sawed 


Lincoln ; 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 

IjOOAN  : 

Flouring,  and  erist-mill  products  . 
d 


Lumber,  sawei 
Woolen  goods 

Lton: 


Carriage  and  wagon  materials  . 
Iron  and  steel 


MoCeackbk  : 

Carriages  and  wagons 

Confectionery 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 
Furniture 


Lumber,  sawed 

Printing  and  publishing 

Saddlery  and  narneas 

Shipbuilding 

Tinware,  copperware,  and  sheet-iron  ware  - 


Tobacco  stemming. 
Madison  : 


Carriages  and  wagons 

Flouring-  and  grist-mill  products  . 

Liquors,  distilled 

Lumber,  planed 

Saddlery  and  harness 

17  M  H 


10 
5 
1 
2 


Capital. 


AVEEAGE  NUMBEK  OF 
HAKDB  EMPLOrED. 


Males   1  Females 

above  16  above 15 

years.       years. 


$322,  340 
178,  900 
460,  000 

248,  237 

59,  800 

]3, 100 
42,  500 
93,  000 

425,  500 


55,  000 
62,  (iOO 
19,  500 
16,  000 


39,  050 
7,200 

40,  700 
20,  000 

2,660 

67,  000 
88, 100 
60,  000 
32,  500 
500,  000 

730,  000 

25,  000 

7,500 

15,  000 

37,  000 

255,  000 

319,  129 

50,  000 

24,  300 

12,  600 

13,  500 
40,  000 
30,  500 

12,  000 
681,  500 


40,  927 


65,  500 
15,  000 


11,  480 
29,  000 
13,  600 
16,  000 
87,  800 


33,  800 
35,  025 


165,  700 
15,  600 
18,  600 


60,  000 
600,  000 


16,  300 

3,800 

170,  000 

30,  600 

38,  860 

232,  000 

8,500 

24,  000 

28,  000 

9,700 

33,  000 


4,  600  I 

157,  680 

224,  000 

1,000 

4,000 


66 

151 
742 


34 

90 

40 

232 

633 
13 
26 
10 
39 


Children 

and 
youths. 


30 
74 
10 

15 

279 


100 
7 


115 

200 


28 
6 
29 
34 
46 

130 
21 
31 

38 
20 


436 

67 


154 


5 
203 


111 

17 


36 
114 

20 


45 


Total 

amount  paid 

in  wages 

during  the 

year. 


5 
161 


10 


$27,  000 
■  73,  548 
188,  517 

141, 148 

44,101 

5,000 

6,210 

36,  299 

102,  412 


19,  000 
2,999 
4,525 
3,500 


9,176 
16,  050 
18,156 

2,393 

10,  205 

41,  805 
12,  033 
31,  000 

11,  000 
117,  405 

281,  025 
4,080 
8,200 
4,408 
15,  900 

38,  775 
43,  913 
11,  220 
6,  915 
15,  417 

7,600 

36,  931 

5,384 

12, 100 
150,  202 


22,  453 


26,  900 
1,500 


17,  550 
1,800 
2,500 
4,047 

12,  875 


2,579 
7,136 


13,  794 
9,200 
2,100 


44,  000 
60,  000 


9,425 

2,  700 

i:i,  444 

K,  700 


Value  of 
materials. 


12 

425  j 

77 

000 

11 

100  1 

17 

105 

31 

000 

8 

860 

5 

500 

5.  500 

2l!  500 
211,  iioo 
5,000  I 


$321,  581 

228,  395 

1, 102,  891 

245,  663 

72,  300 

22,  900 
64,  805 
50,  756 

462,  840 


190,  000 
103,  831 
48,  000 
20,  500 


63,  458 
15,  950 
22,  200 
68,  500 
18,  340 

121,  900 

234,  249 

25,  000 

13,  000 

97,  025 

663,  705 
16,148 
10,560 
40,  435 

301,105 

425,  600 

1«S,  395 

42,  000 

74,  215 

28,  600 

14,700 
38,  500 
98,900 

10,  200 
1,  057,  339 


Value  of 
products. 


67,  400 
13, 100 


20,  280 
24,  025 
52,115 
40,  800 
33,  214 


63,  435 
13,  075 


415,  030 
24,  505 
13,  290 


23,  000 
43,  000 


10.  400 
15,000 

230,  900 
l."i,  133 
20,  000 

223,  000 

10,  000 
18,235 
41,000 
14,  500 

43,  000 


13,  000 
294,  200 
211,  525 

4.ooe  I 

18,000  I 


$383,  425 

419,  030 

2,  312,  802 

684,  842 

104, 100 

38,  2110 
80,  Oliu 
114,  707 

070,  329 


22.5,  000 
116,040 
71,  750 
36,  500 


88,  840 
43,  795 
51,  500 

87,  753 
34,  070 

183,  850 
257,  312 
65,  500 
27,  500 
265,  330 

1,  013,  004 
32,  000 
25,  480 
50,  425 
330,  450 

635,  000 

313,  669 

57,  000 

92,  860 

67,  330 

27,  431 

88,  516 
111,000 

34,  000 
1,  395,  533 


101,  022 

116,  000 
20,  000 


52,  900 
28,  940 
60,  400 
67,300 
01,840 


69,  411 
29,  060 


471,  028 
46,  400 
22, 165 


60,  000 
77,  000 


24,  300 
24,  600 
278,  000 
60,  291 
50,  000 

358,  300 
24,  000 
45,  880 
SO,  000 
26,  950 

50,  000 


24,  000 

323,  899 

319,398 

25,000 

30,  000 


257 
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Counties  and  industries. 


Maeion  : 


Flouring-  and  grist-mill  products  . 

Liquors,  distilled 

Lumber,  sawed 


Mason  : 


Agricultural  implements 

Carriages  and  wagons 

Cotton  goods 

Flouring-  and  grist-mill  products  . 
Liquors,  distilled 


Lumber,  planed 

Lumber,  sawed 

Tinware,  oopperware,  and  sheet-iron  ware  . 

Tobacco,  cigars  and  cigarettes 

Meade: 

Cotton  goods 

rionring-  and  grist-mill  products 

Merore  : 


Flouring-  and  grist-mill  products  . 

Liquors,  distilled 

Lumber,  sawed 


Montgomery  : 

Lumber,  planed 

Nelson  : 

Flouring-  and  grist-mill  products 

Liquors,  distilled t . 

Lumber,  sawed 


Nicholas  : 

Carriages  and  wagons 

Flouring-  and  grist-mill  products  - 
Lumber,  sawed 


Oldham : 

Flouring-  and  gi'ist-mill  products  - 

Liquors,  distilled 

Lumber,  sawed 

Owen  : 

Flouring-  and  gyist-mill  products. 
Lumber,  sawed 

Pendleton : 

Flouring-  and  grist-mill  products  - 
Lumber,  sawed 

Pulaski  : 

Flouring-  and  grist-mill  products  . 

Handles,  wooden 

Lumber,  sawed 


Kockcastle  : 

Leather,  curried 

Leather,  tanned 

Lumber,  sawed 

Scott : 

Carriages  and  wagons 

Flouring-  and  grist-mill  products  . 

Shelby : 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 

Simpson  ; 

Flouring-  and  grist-mill  products  . 

Tatlok: 

Flouring-  and  grist-mill  products  . 

Handles,  wooden 

Lumber,  sawed 

Todd: 

Flouring-  and  grist-mill  products  . 

Teigg  : 

Flouring-  and  grist-mill  products  - 
Lumber,  sawed 


Telmkle  : 


Flouring-  and  grist-mill  products  - 
Liquors,  distilled 


■W"  AEKE.N- : 

Flouring-  aud  grist-mill  products 

Handles,  wooden 

Liquors,  distilled 

Lumber,  sawed 

Mixed  textiles  (see  also  Woolen  goods) . . 

"Woolen  goods  (see  also  Mixed  textiles)  , 
258 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$99,  000 

139,  427 

)5,  600 


290,  000 
20,  000 

200,  000 
91,  000 

103,  000 

35,  000 
81,  850 
12,  000 
39,  000 


100,  000 
77,  600 


42,3 
1^3,  000 
8,750 


15,  000 


45,  600 

.815,  700 

30,  375 


2,500 

22,  250 

8,100 


19,  300 
16,  600 
10,  600 


18,  800 
18,  600 


39,  600 
31,  400 


25,  700 

4,000 

54,  400 


8,000 

12,  000 

13,  875 


5,000 
56,  600 


68,  300 
17,  300 

35,  500 


8,100 
2,000 
17,700 


38,  500 


32,  700 
17,  800 


21,  800 
85,  000 


50,  400 

5,000 

64,  000 

14,  500 

126,  000 

125,  000 


AVERAGE  NUMBER  OP 
HANDS  EMPLOYED. 


Males     Females 
above  16  above 15 
years.       years. 


140 
16 
79 
35 
16 

15 
21 

15 
81 


10 


24 
158 


25 


43 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


72 


39 


$7,  000 
24,  500 
7,770 


60,  OOO 

5,000 

37,  600 

14,  030 

6,12S 

9,000 
12,  000 

6,760 
27,  400 


20,  750 
4,325 


3,839 
11,  675 
4,905 


4,792 


6,232 
65,  728 
10,  030 


3,600 
5,700 


839 
1,850 
3,465 


2,611 
6,454 


3,530 
15,  765 


1,730 

6,000 

18,  768 


2,600 

5,200 

11,  800 


»,700 
4,028 


5,637 
1,960 


2,400 


921 
3,000 
6,725 


5,400 

3,345 
7,060 


2,070 
7,760 


4,960 

12,  000 

4,  375, 

3,900 

16,911 

16, 9U 


Value  of 
materials. 


$267, 146 

206, 175 

23,  055 


102,  000 

10,  000 

168,  366 

245,100 

53,  070 

15,  000 

44,  000 

5,500 

46,  600 


64,  000 
96,  306 


66, 462 
106,  975 
24, 185 


121,  325 
664,  669 

29,  287 


10,  000 

114,  582 

19,  820 


37,  250 
15,  000 
20,  700 


50,  530 
19, 165 


100,918 
41,  520 


46,  778 
10,  000 
72, 155 


64,  960 
36,  500 
21, 960 

6,000 
112,  457 


191,  565 
14,  850 


152,  320 


28,  995 

30,  000 

31,  800 


215,  553 

72, 110 
20,  715 


61,224 
63,  750 


115,  OEO 

3,000 

42,  000 

11,350 


33,488 
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Counties  and  industries. 


■Washington: 

riouring-  and  giist-mill  products 
Liquors,  distilled 

■Woodford  : 

Carriages  and  wagons 

riouring-  and  grist-mill  products 
Liquors,  distilled 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$46,  600 
23,  000 


30,  000 
49,  700 
84,000 


A'raRAGE  NUMBER  OF 
HANDS  EMPLOTED. 

Males 

above  16 

years. 

Females 

aboYO 15 

years. 

Children 

and 
youths. 

22 
6 

37 
19 
16 

2 

Total 

amount  paid 

in  wage^ 

during  tho 

year. 


$2,  935 
2,000 


16,  000 
6,168 
6,527 


Value  of 
materials. 


$130,  541 
19,165 


27,  000 

132,  C64 

63, 150 


"Value  of 
products. 


$146,  415 
28,  50O 


62,  5001 

148,  055. 

93,  275 


LOUISIANA. 


PAKISHEa  AND  INDUBTEIES. 
CADDO: 

Lumber,  sawed , 

Oil,  cottonseed  and  cake 

Calcasieu  : 

Lumber,  sawed , 

IBEBIA: 

Lumber,  sawed 

Salt 

Iberville : 

Cooperage  

Lumber,  sawed 

Jefferson : 

Brick  and  tile 

Od,  cottonseed  and  cake 

Orleans  (see  "New  Orleans,  Table  VI). 

Saint  Bernard: 

Fertilizers 

Grease  and  tallow - 

Slaughtering  and  meat-packing,  not 'including  retail  butchering 
establishments. 

Saint  Landky  : 

Lumber,  sawed 

Saint  Mary's: 

Lumber,  sawed 

Tangipahoa: 

Lumber,  sawed 

Foundery  and  machine-shop  products 


$95,  900 

72 
96 

153 

17 
45 

65 
21 

60 
305 

10 

3 

13 

46 

68 

65 
100 

11 

76,  000 

118,  300 

14 

18,  000 

250,  000 

31,  650 

1 

20,  000 

6,000 

650,  000 
24,  000 

4 

5 

20,  000 

600,  000 

29,  200 

44,  000 

74,  000 
100,  000 

2 

1 

20 

30 

24,000 
49, 300 


4,810 
11,  000 


13,  800 
3,316 


12,  000 
110,  000 


4,200 

1,500 

13,  830 


6,310 
17,  750 


9,490 
60,  000 


$83, 175 
100,  000 


265,  030 
35,  790 


17,  400 
43,  300 


2,800 
518,  260 


18,  000 

35,  000 

1,  376,  000 


22,  400 
111, 125 


47,211 
100,  000 


$137,  400 
150,  000 


377,  500 


55,  220 
56, 160 


60, 150 
62,  600 


20,  000 
781,  816 


60,  000 

75,  000 

1,  500,  000 


39,  600 
159, 120 


72,  800 
260,  500 


MAINE. 


Andeoscoggih  ; 


counties  and  industries. 


Belting  and  hose,  leather 

Boots  and  shoes 

Boxes,  wooden,  packing 

Bread  and  other  bakery  products . 
Brick  and  tile 


Carriages  and  wagons 

Clothing,  men's 

Confectionery 

Cotton  goods  (see  also  Mixed  textiles) . 
Dyeing  and  finishing  textiles 


Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Fruits  and  vegetables,  canned  and  preserved. 

Furniture 

Leather,  curried 


Leather,  tanned 

Lumber,  planed 

Lumber,  sawed 

Mixed  textiles  (see  also  Cotton  goods;  "Woolen  goods). 
Paper 


Printing  and  publishing 

Saddlery  and  harness 

Shirts 

Tinware,  copperware,  and  sheet- iron  ware. 
Tobacco,  cigars  and  cigarettes 


"Woolen  goods  (see  also  Mixed  textiles)  . 
Akoostook: 


DyestufTs  and  extracts  .■ 

Flouring-  and  grist-mill  products . 

Leather,  tanned 

Lumber,  sawed 

Starch 


Tinware,  copperware,  and  sheet-iron  ware. 


$11,  000 

495,  600 

18,  000 

27,  200 
21,  350 

14, 500 

26,  000 

4,600 

i,  360,  000 

690,  000 

90,  400 
116, 170 
36,  000 

28,  000 
6,400 

13, 600 

33,000 

372,  300 

120,  000 

640,  000 

44, 000 
13,  300 
10,  000 
23,  400 
17,  300 

869,  750 


75,  000 

76,  300 
20,  260 

347,  680 
281,  200 

18,  900 


11 
1,169 
26 
29 
48 

41 

61 

4 

1,666 

687 

37 
174 
100 
33 
10 

16 

18 
188 

87 
122 

24 
14 
4 
17 
30 


467 
240 


11 


436 
6 
3 

26 

303 

3,155 
43 

627 
41 

1 
16 

1 
10 

1 

1 
5 

58 
67 

13 

30 

230 

30 

3 

$6,  620 
686,  800 
10,  880 
13,  600 
10,  260 

16,  600 

35,  700 

1,800 

1,  486,  375 

164,  849 

9,859 
60,  419 
12,  500 
12,  200 

3,825 

5,175 

8,634 

39,  632 

66,  600 

66,  700 

21,  336 
5,700 

10,  300 
8,065 
9,880 

294,  248 


6,000 

9,430 

12,  078 

92,  980 

21,  835 


3,31) 


$32, 600 

1,  809,  334 

13,  000 

30,  700 

6,950 

11,700 

6,000 

5,400 

3,  624,  078 

317,  957 

476,  935 
111,  641 
22, 600 
20,  500 
74,  925 

62,  000 

18,  751 

291,  436 

176,  625 

303,  000 

17,  314 
12,  920 
16,  000 
16,  300 
8,550 


13, 000 
284, 139 
141,285 
21.5,260 
324,311 

16,  345 


$42,  304 

2,  667,  651 

29,000 

62,  20O 

22,  800 

50,  60O 
63, 100 
20,  000 

6,  356,  623 
1, 100,  000 

637,  689 

212,  225 

60,  000 

46,  5(10 

99,  060 

89,  250 
41,  693 
428,  050 
278,  021 
403,  000 

51,  359 
22, 124 
27,  000 
29,  800 
29,  875 

1,  766,  425 


67,  500 
320,  494 
225,  520 
447,  307 
423,  425 


259 


26,  60O 


250 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC. :  1880. 

MAINE— Continued. 


Counties  and  Industries. 


CumSEELAND  : 

Agricnltural  implements 

Babbitt  metal  and  solder 

Bookbinding  and  blank-book  making  . 

Boots  and  sboes 

Boxes,  fancy  and  paper 


Boxes,  wooden,  packing 

Bread  and  otber  bakery  products. 

Brick  and  tile 

Brooms  and  brushes 

Carriages  and  "wagons 


<^lotbing,  men's 

Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods  . 

Confectionery  . .; - 

Cooperage 


Cotton  goods  (see  also  Mixed  textiles) . 

Drugs  and  chemicals 

ITertilizeT's 

riouring-  and  grist-miU  products 

Food  preparations  (see  page  39) 


Foundcry  and  machine-sbop  products  (see  also  Steam  fittings  and 
beating  apparatus). 

Fruits  and  vegetables,  canned  and  preserved 

Furniture 

Gunpowder 

Hats  and  caps 


Iron  and  steel 

Iron  forgings 

Leather  board  (see  also  Paper) 

Leather,  curried 

Leather,  dressed  skins 


Leather  goods 

Leather,  tanned 

Lumber,  planed 

Lumber,  sawed 

Marble  and  stone  work  . 


No.  of 

estnb- 

Ush- 

ments. 


Matches 

Mixed  textiles  (see  also  Cotton  goods ;  Silk  and  silk  goods ;  Woolen 
goods). 

Paints  (see  also  Tarnish) 

Paper  (see  also  Leather  board;  Wood  pulp) 

Plated  and  britannia  ware 


Printing  and  publishing 

Saddlery  and  harness 

Shipbuilding 

Silk  and  silk  goods  (see  also  Mixed  textiles)  . . . 
Slaughtering  and  meat-ijacking,  not  including 
establishments. 


retail  butchering 


Soap  an  d  candles 

Steam  fittings  and  heating  apjiaratus  (see  also  Foundery  and  ma- 
chine-shop products). 

Sugar  and  molasses,  beet 

Sugar  and  molasses,  refined 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Trunks  and  valises 

"Varnish  (see  also  Paints) 

Wood  pulp    

Wooden  ware 


Woolen  goods  (see  also  Mixed  textiles ;  Wool  hats) . 
Wool  hats  (see  also  Woolen  goods) 

FHANKLIN : 


Agricultural  implements 

Boots  and  shoes  

Flouring-  and  grist-mill  products    

Fruits  and  vegetables,  canned  and  preserved  . 
Leather,  curried 


Leather,  dressed  skins. 

Leather,  tanned 

Lumber,  sawed 

Woolen  goods 

Hancock  : 


Brick  and  tile 

Cordage  and  twine 

Dyestuft's  and  extracts 

Fioui  ing-  and  grist-mill  products 

Fruits  and  vegetables,  canned  and  preserved . 


Cloves  and  mittens 

Leather,  tanned 

Lumber,  sawed 

Shipbuilding 

Kenkebec  : 

Agricultural  implements 

Boots  and  shoes 

Clothing,  men's 

Cotton  goods  (see  also  Mixed  textiles)  . 
Flouring-  and  grist-mill  products 


32 


10 
1 
1 

13 
1 

1 

6 

5S 

104 


13 

5 
7 

26  I 


Capital. 


$18,  000 
5,000 

42,  700 
186,  000 

21,  000 

33,  400 
67,  900 
116,  200 
45,  000 
69,  500 

146,  800 
30,  500 
12,  500 
49,  500 
80,  710 

1, 181,  000 

83,  000 

140,  000 

175,  700 

(a) 

589,  000 

811,  700 
88,  800 

160,  000 
18,  500 

100,  000 
30,  000 
20,  000 
75,  000 
10,  OtiO 

2,000 
210,  000 

85,  000 
264,  220 

20,  400 

64,  000 
135,  000 

16,  000 

1,  000,  000 

63,  500 

155,  900 
15,  200 

164,  600 
30,  000 

183,000 


21,  200 
4,000 

50,  000 

460,  000 

71,  500 

7,900 
8,000 

20,  000 
380,  000 

21,  OOO 

256,  000 
40,  000 


47,  500 
18,  000 
24,  700 
35,  535 
11,  000 

6,000 

15,000 

111,  200 

175,  000 


28,  800 
15,  000 
40,  000 
17,  300 
1.5,  000 

500 

111,500 

495,  ,'".25 

62,  850 


627,  700 

32,  .500 

29,  050 

1,  C95,  000 

105,  300 


AVERAGE  NUMBER  OF 
HANDS   EMPLOYED. 


Males 

above  16 

years. 


12 

5 

37 

358 

76 

31 

73 

102 


274 
27 


63 
150 


448 


1,831 
129 
50 
11 

190 
18 
45 
45 
9 

6 

138 

47 

342 


432 
44 


162 
34 


150 
90 
56 

22 

12 

5 

176 

43 

118 

63 


7 
160 
28 


52 
492 
138 


368 
64 
15 

407 
35 


Females 

above  15 

years. 


24 
192 
207 


568 
2 


Children 

and 
youths. 


100 


1,107 
7 


13 


139 

2 


316 


5 
72 
572 


Total 

amount  paid 

in  wages 

during  the  ^ 

year. 


118 


721 
6 


17 


46 


15 
200 


18 


260 


a  Capital  included  in  Fruits  and  vegetables,  canned  and  preserved. 


$3,  600 

2,191 

22,  500 

174,  370 

42,  400 

6,900 
36,  030 
30,  925 
26,  000 
49,  650 

38,  996 

16,  065 

7,895 

13,  950 

48,  528 

215,  046 

9,600 

12,  000 

19,  565 

8,000 

205,  367 

158,  300 


55,  300 

35,  000 

8,  850 

51,544 

6,575 

17,  500 

20,  784 

6,000 

2,500 
65,  255 
27, 180 
69,  001 
22,  300 

35,  412 
37,  000 

3,480 

152,  657 

18,  000 

107, 184 
13,910 

178,  538 
10,  190 
32,  500 

2,660 
3,900 

20,  000 
84,  467 
25,  775 

9,062 

6,200 

3,000 

63,  865 

12,  700 

63,  245 
31,  596 

15,  790 
10,  500 

1,  425 
21,  650 

2,750 

2,700 

2,950 

18,  394 

15,  835 

13,  353 

2,300 

386 

4,252 

10,  000 

33,000 
19,  200 
92,  082 
57,  850 

144,  385 
14,  792 
1.5,  515 

266,  919 
10,  085 

Value  of 
materials. 


$16,  000 
44,  000 
51,000 

504,  540 
20,  000 

12,  400 
118,  836 

66,  527 
174,  000 

63,443 

225,  500 
150,  500 
12,  402 
51,900 
89,  695 

651,  220 

37,  250 

165,  000 

643,  275 

61,  000 

349,  271 

691,  000 
118, 460 
165,  000 
28, 160 

241,  242 
51,  266 
100,  000 
378, 155 
100,  000 

26,  000 
500,  857 
236,  600 
210,  939 

17,  287 

261,  918 
96,  671 

69,  638 
540,  000 
14,  500 

80,  278 
29,  500 

393,  225 
61,395 

949,  300 


29,  662 
12,  600 

75,  000 

1,  416,  414 

65,  700 

14,  800 
15,000 
42,  000 
151,  695 
28,  000 

207,  415 
80,  826 


26,  785 
17,  800 
66,  745 
39,  305 
38,  760 

36,  000 

30,  200 

61,  436 

112,  417 


7,230 

25,  000 

10,  600 

126, 117 

86,  700 

24,  000 
341,  .540 
209,  050 
106,  079 


269,  835 
66,128 
39,  746 
570,  973 
368,  601 


Value  of 
products. 


$25,  500 
47, 000 
88,  500 

777, 750 
90,  000 

29, 100 
179, 254 
129, 460 
235, 000 
136, 500 
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Table  V.— SELECTED  STATISTICS  OP  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

MAINE— Continued. 


Coantioa  and  indnstiies. 


Kennebkc— continued. 

Foundory  and  macliine-Bhop  products. 

Furniture 

Handles,  •wooden 

Leather,  tanned 

Lumlier,  aawed 


Marble  and  stone  work 

Mixed  textiles  (see  also  Cotton  goods ;  Woolen  goods)  - 

Oilclotb ,  floor 

Paper 

Printing  and  publisking 


Saddlery  and  barn  ess 

Saab,  doora,  and  blinds  (see  alao  "Wood,  turned  and  carved)  . 

Sbirts 

Soap  and  candles 

Springs,  steel,  car,  and  carriage 


Tinware,  coppenvare,  and  aheet-iron  ware 

Wire 

Wood,  turned  and  carved  (see  also  Sasb,  doors,  and  blinds). 
Woolen  goods  (see  alao  Mixed  textiles) 


KNOX: 

Boots  and  shoes 

Carriages  and  wagons 

Clothing,  men's 

Cooperage  

Mouring-  and  grist-mill  products  . 


Foundery  and  machine-shop  products. 

Iron  forgtnga 

Lime  

Lumber,  aawed 

Marble  and  stone  work 


Saddlery  and  harness  . 
Shipbuilding- 
tods 


Woolen  goods. 
LIKCOIN : 


Brick  and  tile 

Flouring-  and  grist-mill  products  . 

Lumber,  sawed 

Shipbuilding 


OXPOKD : 


Boots  and  shoes 

Carriages  and  sleds,  children's 

Flouring-  and  griat-mill  prodncta  - 

Handles,  wooden 

Leather,  curried 


Leather,  tanned 

Lumber,  sawed 

Mixed  textiles  (see  also  Woolen  goods)  , 
Woolen  goods  (see  alao  Mixed  textiles) 

PENOBSCOT: 


Boots  and  shoes 

Bread  and  other  bakery  products  - 

Brick  and  tile 

Brooms  and  brushes 

Carriages  and  wagons 


Clothing,  men's 

Coffins,  burial  cases,  and  undertakers'  goods  - 

Cooperage  

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 


Furniture 

Leather,  curried 

Leather,  tanned 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) . 
Lumber,  sawed 


Marble  and  stone  work 

Mixed  textiles  (see  alao  Woolen  goods)  . 

Paper 

Printing  and  publiahiu"; 

Saddlery  and  narness 


No.  of 
estab- 
lish- 
ments. 


Rash,  doors,  and  blinds  (see  also  Lumber,  planed) 

Saws 

Shipbuilding .--- 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

est.ablishment3. 
Soap  and  candles 


Tinware,  copperware,  and  sheet- iron  ware. 
Woolen  goods  (see  also  Mixed  textiles) ... 

Piscataquis: 

Clothing,  men's 

Flouring-  and  grist-mill  products 

Iron  and  steel 

Leather,  tanned 

Lumber,  sawed 


4 

11 

5 

106 

9 

2 
2 
11 
20 


Capital. 


Males 

above  16 

years. 


$1.51,  500 

29,  000 

10,  000 

49,  800 

476,  720 

18,  300 
150,  000 
580,  000 
245,  000 
421,  000 

15,  040 
96,  800 
43,  000 
6,380 
25,  000 

]!),  300 

3,000 

31,  000 

618,  000 


30,  000 
72,  800 

14,  500 
12,  769 
67,  700 

80,  750 

15,  000 
937,  6.50 

26,  400 
11, 100 

29,  800 
131,  800 
95,  000 


18,  050 

36,  800 

187,  200 

30,  950 


39,  000 
35,  000 
57,  400 
32,  450 
112,  000 

121,300 
365,  830 
350,  000 
358,  000 


67,  000 
33,  200 
51,  450 
10,  000 

31,  600 

114, 800 
15,  500 
30,  650 
93,  600 

270,  000 

61, 150 
163,  800 
803,  200 

82,  500 
.,  479,  800 

19,  200 

32,  500 
25,  000 
70,  000 
14,  175 

27,  300 

25,  500 

23,  100 

2,  500 

25,  750 

48,  800 
109,700 


16,  500 
31,400 

150,  000 
30,  000 

124,  60O 


AVERAGE  NUMBER  OP 
HANDS  EMTLOYED. 


Females 

above  15 

years. 


Children 

and 
youths. 


114 
51 
20 
51 


27 
40 
234 
109 
112 

29 
86 
7 
14 
34 

26 
18 
32 

282 


106 
31 
15 

28 
21 

49 
20 
294 
64 
37 


283 
80 


95 

13 

215 

76 


150 
45 
23 
26 
45 

63 
449 

72 
98 


165 
29 

124 
22 
39 

40 
14 
66 
40 
178 

51 
110 
298 

62 
1,297 

32 
18 
21 
65 
31 

17 

13 

47 

3 


5 

14 

300 

8 
216 


65 


Total 

amount  paid 

in  wages 

during  the 

year. 


253 
1 


46 


1 
110 


$49,  425 

23,  300 
8,  500 

14,  847 
100,  060 

10,  360 

24,  000 
97,  000 
61,310 

113,  015 

0,  875 
34,  750 
16,000 

3,  001 

11,  238 

8,  501 

7,200 

11,  855 

146,  880 


48,  006 

10,  000 

14,304 

7,220 

6,  250 

20,  285 
8,000 

82,  324 
9,916 

13,  900 

2,872 
124,  304 
37,  814 


12,  780 
3,375 

34,  850 

35,  339 


112,  000 

1.5,  886 

6,  699 

6,300 

15,  500 

IS,  175 
78,  547 
05,  000 
00,  838 


58,  300 

11,  932 
15,090 

6,000 
18,  660 

67,  420 
7,500 
211,  260 

12,  082 
81,557 

20,  195 
40,  or.o 

iii,4."r) 

21,  ^00 
271,068 

13,  440 
12.  200 

,«,  000 

30,  860 

0,  477 

7,250 

4,  500 

10,  li2 1 

800 

6,465 

17,  .575 

22,  860 


6,500 
3,  190 

44,  950 
2,  600 

32,  530 


Value  of 
materials. 


$70,  925 

22,  500 

24,  000 

180,  082 

490,  872 

10,  175 
113,  138 
335,075 
243,  6.')9 
828,  900 

43,  330 
82,  825 
41,000 
17, 635 
3,623 

14,  750 

15,000 

32,  000 

603,  630 


173,  945 

47,  600 

22,  100 

9,725 

201,843 

22,  100 
10,  000 
390,  609 
18,  875 
5,300 

26,  400 


Value  of 
products. 


309, 

995 

149, 

692 

10,814 

83, 

h3.S 

216, 

360 

74, 

182 

370,  779 

14 

000 

135 

060 

15 

700 

334 

515 

344 

665 

227 

075 

220 

900 

241 

825 

223,  200 

61 

li)0 

14 

436 

17 

000 

27 

700 

187 

300 

8 

700 

31 

200 

407 

500 

91 

955 

5t 

905 

8UC 

.^20 

872 

i:i:! 

43,  .Mid  I 
1,  C.".l,  6n,S 

1.-,  650  I 
4M,  542 
27,  000  ! 
20,  925 
27,  368 

24,  100 
10,075 
41,7.54 
38,  605 

22,  150 

41,300 
127,  974 


20,  000 
87,  lliO 
23,  509 
25,  900 
CT,  148 


$148,  500 

58,  700 
49,  500 

243,  158 
780,  001 

36, 150 

245,  000 

470,  000 

381,  726 

1,181,500 

68,  900 
162,  600 

59,  000 
22,  475 
49,  722 

28,  695 
24,  000 
54,  600 
981, 175 


232, 119 
75,  000 
60, 137 
24,  600 

219,  338 

57,  400 
35,  000 
689, 195 
44,  419 
26,  000 

34,  000 
446,  969 
238,  318 


31,  063 

88,  728 
317,  400 
111,  999 


504, 179 

35,  307 
151,701 

36,  250 
307,  769 

395,  808 
444,  245 
296,  000 
331,644 


302,  800 
70,  600 
47, 400 
27,  500 
67,  000 

291,700 

20,  600 

69,  000 

440,  593 

232,  259 

93,  700 

9111,000 

2,  32.5,  800 

74.  600 
2,  290,  2S4 

45,  700 
63,  300 
42,  600 
76,  050 
49,  217 

44,  OOO 
25,061) 
02,  217 
40,  387 

35,  600 

78,  200 
1,81,755 


29,  500 
98,  022 
60,  375 
33,000 
155,191 
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Table  V.— SELECTED  STATISTICS  OP  MANUFACTURES,  BY  COUNTIES,  ETC.:  1880. 

MAINE— Continued. 


Counties  and  induatriea. 


Piscataquis— continued. 

Mixed  textilea  (aee  alao  "Woolen  gooda) 

Muaical  inatrumenta,  organa  and  materials  . 

"Wood,  turned  and  carved 

"Woolen  gooda  (see  also  Mixed  textiles) 

Sagadahoc  ; 

Braaa  caatinga 

Clothing,  men's 

Coffee  and  apicea,  roasted  and  ground 

Cordage  and  twine 

I'louring-  and  grist-mill  products 


Kaolin  and  ground  earths . 

Lumber,  aawed 

Paper 

P.  iuting  and  publishing  .  - 
Shipbuilding 


Slaughtering  and  meat-packing 
establishments. 

Somerset  : 


not  including  retail  butchering 


Clothing,  men's 

Cutlery  and  edge  tools 

Flouring-  and  grist-mill  products 

Fruits  and  vegetablea,  canned  and  preserved. 
Furniture 


Handles,  wooden 

Leather,  curried 

Lratber,  tanned 

Luuibei',  planed  {see  also  Sash,  doors,  and  blinds) - 
Lumber,  sawed 


Oilcloth,  tloor 

Paiier 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed)  . 
"Woolen  gooda 

"Waldo  : 


Boots  and  shoes 

Cariiages  and  wagons 

Clothing,  men's 

Cooperage 

Flouring-  and  griat-mill  products. 


Leather,  tanned 

Lumber,  sawed 

Sasb,  doors,  and  blinds  (see  alao  "Wood,  turned  and  carved)  . 
Shipbuilding 

"Wood,  turned  and  carved  (see  also  Saab,  doors,  and  blmds)  . 
"Wabhixotdn  ; 


Eo.xes,  wooden,  packing 

Clothing,  men's 

Fertilizers 

Flouring-  and  grist-miU  products 

Fonndery  and  machine-shop  products. 


Iron  and  steel 

Leather,  curr  ied 

Leather,  tanned 

Lumber,  aawed 

Marble  and  stone  work  . 


Shipbuilding 

Tinware,  copperware,  and  sheet-iron  ware. 
"Wood,  tui-ned  and  carved 


YOKK: 


Agricultural  implements  . 

Placking 

Boots  and  shoes 

Carriages  and  wagona 

Clothing,  men'a 


Cooperage  

Cotton  goods  (see  also  Mixed  textilea) 

Felt  gooda  face  also  Woolen  gooda) 

Flouiing-  and  grist-mill  products 

Fonndery  and  machine-shop  products 

Leather  board 

Leather,  curried 

Leather,  tanned 

Lumber,  sawed 

Mixed  textilea  (aee  also  Cotton  goods ;  "Woolen  j 

Saddlery  and  hamcas 

Sa.sh.  doors,  and  bliuda 

Shipbuilding 

Tinware,  copperwaie,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 


;oods) . 


No.  of 
estab- 
lish- 
ments. 


"Woolen  goods  (si^c  alao  Felt  goods;  Mixed  toxtil 


2i;-2 


Capital. 


$170,  000 

20,  000 

20,  000 

351,  000 


65,  000 

7,000 

2,500 

65,  000 

29,  000 

29, 100 

241,  000 

150,  000 

8,500 

265, 300 

9,000 


18,  300 
34,  000 
68,  000 
20,  000 
37,  000 

16,  000 

19,  000 
74,  750 
11,  300 

432,  525 

115,  000 

20,  000 
24,  400 
30,  350 

339, 198 


40,  000 
18,  000 
9,000 
9,600 

29,  550 

75,  000 
74,  630 
60,  000 
26,  800 

30,  500 


20,  000 
28,  9:^5 
30,  000 

30,  100 
28,  500 

200,  000 
100,  600 
831,  100 
644, 150 

31,  300 

55,  350 
24,100 
20,  000 


16,  000 

8,000 

471,000 

23,  200 

15,  000 

20,  034 

4,  066,  078 

100,  000 

00,  250 

521, 100 

82,  000 

10,  000 

89,  000 

695,716 

332,880 

5,400 

15,  000 
50,  600 

6,700 

16,  800 

070,  880 


AVERAGE  NUMBER  OF 
HAUDS  EMPLOYED. 


Males    I  Females 

above  16  above  15 

years,       years. 


68 

26 

20 

140 


19 

164 

50 

17 

784 


48 
35 
27 
300 
34 

25 
10 
36 
11 

415 


31 

23 

179 


75 
15 
7 
25 
14 

26 
134 
45 
29 
27 


30 
18 
50 
10 
25 

193 

25 

607 

716 

33 

124 
16 


12 

4 

517 


27 

1,511 

41 

23 

605 

63 
2 

44 
678 
162 

15 

15 

116 

18 
34 


374 


93 


149 


19 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

dnring'tbe 

year. 


•200 


132 


13 
390 


48 


20 


2,180 
11 


613 
2 


105 


1 

10  j  2 

206  :  89 


$52,  850 

9,000 

10,000 

91, 150 


9,000 
7,500 
416 
8,000 
5,  027 

8,750 

30,  638 

29,  000 

10,  300 

327,  506 

1,000 


32, 162  I 
14,  070 
7,751 
12,  000 
12,  500 

6,142 
3,020 
9,375 
5,600 
69, 187 

27,  500 
5,  024 
8,295 
7,950 

74,  875 


40,  000 
7,025 

18,  000 
4,866 
2,555 

8,450 
14,  648 
20,  000 
13, 150 

9,300 


11,200 

21,  700 

15,000 

2,013 

8,550 

45,  000 
9,380 

186, 180 

110,  864 

12,  660 

46,  904 
5,340 
4,000 


4,500 
5,000 
290,  400 
17,  900 
5,600 

5,865 
968,  300 

14,  326 
7,424 

235,  700 

31,  500 

1,065 

16,  460 

96,  833 

110,  945 

4,125 

8,000 

37,  645 

7,800 

15,  772 

226,  450 


■V"altie  of 
materials. 


$257, 424 

10,  000 

10,  000 

540, 124 


30,  000 
19,  000 

19,  000 
45,  OOO 
79,  626 

3,060 

188,  744 

177,  200 

15,  300 

695,  548 

20,  800 


19, 100 
15,  398 
213,  252 
25,  000 
30,  000 

17,  050 
39,  210 
79,  720 
15,  650 
236,  646 

200,  000 
56,  000 
25,  580 
14,  050 

390,  526 


81,  672 

10,  800 

30,  700 

8,255 

105,  645 

237,  780 
45,319 
41,  475 
17,  754 
14,  075 


20,  000 
28,  800 
20,  000 
96,  621 
19, 100 


115,  700 

681, 130 

1,  598,  765 

328,  419 

4,450 

85,  603 

9,950 

20,  000 

9,605 

10,  000 

634,  048 

28, 150 

15,  000 

22,  038 
2,  473,  881 

67,  538 
180,  083 
446,  341 

55,  000 

19,  220 

105,  825 

492, 781 

324,  947 

10,  650 
12,  000 
210,  517 
10,  500 
20,  737 

750,  572 


"Value  of 
prodocts. 


40, 000 
25, 000 
765,  846 


56,  000 
32, 000 
21, 000 
75,  000 
87, 823 

54,600 
27.1, 598 
259,  985 
31, 000 
1,  076, 828 


25, 000 


08,344 
35, 494 
244, 652 
44,  000 
55,  000 

31, 885 
50, 800 

107, 400 
23,850 

407,  326 

243, 000 
05, 600 
42, 455 
29, 350 

690, 023 


137, 852 
21, 900 
54,500 
20, 000 

120,  026 

310,  000 
95, 115 
79, 600 
33, 655 
2!l,  200 


45, 000 
58,350 
40,  OOO 
106,660 
45, 000 

200, 205 
633, 616 
2,068,421 
576,  660 
22, 500 

141, 868 
23, 850 
30, 000 


24, 600 
36, 000 
1, 074, 560 
68, 200 
26, 000 

31,867 
4, 642, 201 
120,000 
222,698 
833,116 

145,000 
24, 960 
145,920 
768, 332 
492, 970 

20,300 
25, 000 
256,411 
28, 000 
58,111 

1,173,734 
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TABLE  v.— SELECTED  STATISTICS  OF  MANUFACTUpES,  BY  COUNTIES,  ETC.:  1880. 

MARYLAND. 


Counties  and  industries. 


Allegany : 

Bread  and  other  bakery  prodncta 

Brick  and  tile 

Cement 

Flouring-  and  grist-mill  products 

Foundery  and  macliine-sliop  products 


Furniture 

Iron  and  steel — 
Leather,  tanned 
Liquors,  malt  - . . 
Lumber,  sawed  . 


Printing  and  publishing 

Sash,  doors,  and  blinds 

Shipbuilding 

Tinware,  copperware,  and  sheet-iron  ware. 


Anne  Arundel: 

Flouring-  and  grist-mill  products 

Fruits  and  vegetables,  canned  and  preserved  . 

Baltimoke  City  (see  Table  TI). 

Baltimore  : 

Brass  and  copper,  rolled 

Brick  and  tile 

Carriages  and  wagons 

Cooperage  

Cotton  goods 


Fertilizers 

Flouring-  and  grist-mill  products 

Foundery  and  niachine-sliop  products  . 

Leather,  curried 

Liquors,  distilled 


Liquors,  malt . . . 
Lumber,  sawed . 


Taints  . 


Paper. 

Slaughtering  and  meat-packing,  not  including  retail  butcherinj] 
establishments. 


No.  of 

estab- 

Ush- 

ments. 


fioap  and  candles 

Upholstering  materials  . 

Wirework 

Woolen  goods 


Caroline  ; 

Flouring-  .and  grist-mill  products    

Fruits  and  vegetables,  canned  and  preserved  . 
Lumber,  sawed 

Carroll  : 

Agricultural  implements 

Cheese  and  butter  (factory) 

Fertilizers 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Fruits  and  vegetables,  canned  and  preserred  . 

Leather,  tanned 

Lumber,  sawed 

Paper 

Tobacco,  cigars  and  cigarettes 

"Woolen  goods 

Cecil: 


Carriages  and  wagons 

Cotton  goods 

Fertilizers 

Flouring-  and  grist-mill  products 

foundry  and  maobine-shop  products. 


Iron  and  steel 

Lumber,  planed 

Lumber,  sawed 

Paper 

Dorchester: 

Flouring-  and  grist-mill  products  . 

Lumber,  sawed 

Siiipbuilding 

Prfuerick': 

Bread  and  other  bakery  products . 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Clothing,  men's 

Confectionery 


Cooperage 

Fertilizers 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Fruits  and  vegetables,  canned  and  preserved  . 


Capital. 


$6,  000 
238,  .500 

50,  000 
124,  900 

43,  300 

45,  500 

,,  650,  000 

408,  675 

24, 100 

21,  125 

22, 100 
25,  000 
18,  600 

22,  500 


34,  400 
15,  000 


40,  000 

200,  000 

14,  200 

11,  02f. 

2,  823,  000 

683,  000 
358,  350 
200,  000 
7,300 
435,  000 

955,  000 

66,  350 

50,  000 

110,  500 

160,  000 


15,  750 

1,000,000 

57,  000 

214,  600 


73,  200 
51,100 
62,  970 


20,  500 

6,700 

48,  400 

209,  870 

78,  200 

25,  000 

122,  200 

284,  804 

54,548 

18,  900 

23,  260 


10,  500 
234,  000 

25,  000 
157,  700 

26,154 

650,  000 

9,000 

51, 100 

200,  000 


65,  400 
64,  800 
26,  820 


15,  650 
19,  550 
6,900 
21,407 
25, 100 

5,400 
79,  600 

360,  050 
15,700 

115,  000 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


Females  Children 
above  15       and 
years,      youths. 


11 

206 
38 
58 
42 

30 

579 

177 

7 

21 

30 
28 
66 
37 


13 

167 
36 


181 

104 

250 

6 

79 


20 
129 
34 


15 
386 

62 
107 


13 
14 
15 
45 
43 

805 
3 

30 
73 


60 
4 
39 
15 

23 
25 
102 

18 

eoo 


1,322 


285 


25 


132 


23 


24 


10 


Total 

amount  paid 

in  wages 

during  the 

year. 


300 


82,  850 

12,  320 

13,  303 
17,  730 

11,  825 
153,  368 

56,  835 
2,  825 
4,420 

13,  490 
10,  000 
32,  350 

12,  774 


2,  865 
5,000 


3,459 

33,  334 
12,  150 

7,077 
543,  988 

64,537 

46,  353 

90,  000 

1,  950 

34,  225 

98,  245 
6,886 
7,810 
49,116 
14,  700 


9,  060 

250,  000 

32,  000 

38,  350 


3,  025 
13,  700 
6,479 


4,825 

1,350 

2,500 

10,  614 

30,  500 

6,000 

10,  908 

3,473 

10,761 

13.400 


4,701 


4,600 
6,000 
2,850 
8,728 
19,  276 

132, 167 

1,000 

6,705 

41,000 


4,575 
11,  651 
18,  312 


2,658 
13,  325 

1,180 
18,  Oh7 

5, 150 

4,620 
6,  200 

16,  636 
6,  425 

50,  000 


Value  of 

Value  of 

materials. 

products. 

$16,  500 

$28,  235 

45,  790 

164,  700 

2,  610 

22,  338 

283,  965 

336,  055 

27,  090 

50,  000 

14,  250 

34,400 

679,  496 

822,  000 

519,675 

731,  092 

14,  390 

25,  980 

23,  150 

38,  400 

7,400 

26,  200 

29,  200 

51,000 

67,  300 

111,  100 

17,920 

41,  250 

42,  556 

.52,  249 

30,  000 

5U,  000 

46,  000 

60,  000 

17,  171 

03,  698 

9,  700 

30,  050 

•28,  510 

42,  770 

2,  100,  714 

3,  304,  (ih7 

049,  360 

880,  400 

1,  603,  942 

1,  849,  219 

121).  000 

250,  000 

IS,  167 

22,  260 

429,  000 

634,  500 

491,720 

893,  220 

04,  828 

101,  950 

53,  000 

74,  000 

277,  672 

358,  801 

604,  140 

634,  960 

27,  968 

48,  240 

400,  000 

700,  000 

200,  000 

245,  000 

221,  820 

287,  900 

10.5,  72S 
54,250 
35,  574 


6,825 

38,  626 

67,  000 

463,  308 

11,  500 

24,  600 
137,  832 
26,  539 
72,  068 
37.600 

20,  840 


11,  600 
24,  389 
45,  000 
309,  138 
32,  761 

322,  292 
20,  000 
40,446 

244,  600 


69,666 
53,  665 
30,  060 


20,  368 
1«,  20O 
15,  9:i0 
46,059 
19,  500 

IS,  300 
r:n,  :illO 
962,  924 
•1,450 
17,"!,  000 


116,  445 
96,  085 
50,  459 


20,  885 
54,  309 
86.  500 
634,  961 
63,  500 

38,  000 
190,  908 

45,  443 
134,  230 

61,  900 

38,  066 


20,  000 
30,  000 
60,  000 
368,  794 
77,  400 

637. 460 
SO,  000 
61,880 

340,  500 


81,  090 
86,  575 
51,  900 


30,  830 
43,  200 
•23,  020 
79,900 
31,717 

29,  335 

l:;'.l,  2UU 

1,  lul,  'oTiO 

22,  llllO 
240,  000 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

MARYLAND— Continued. 


Counties  nnd  industries. 


Feedekick — continned. 

Furniture 

Iron  and  steel 

Leather,  curried 

Leather,  tanned 

Lime 


Lic[uor8,  distilled 

Printing  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds  

Tinwaie,  copperware,  and  sheet-iron  ware  . 


Tobacco,  cigars  and  cigarettes 

G-ARRETT : 

Plouring-  and  grist-mill  products  . 

Lumber,  sawed 

Woolen  goods 

HAKFOED  : 


Fertilizers 

Flouring-  and  grist-mill  products 

Fruits  and  vegetables,  canned  and  preserved . 

Kaolin  and  gi  ound  earths 

Lumber,  sawed 


Shipbuilding , 

HOWAHD : 


Cotton  goods 

Flouring-  and  grist-mill  products  . 


Kent: 

Agricultural  implements 

Fertilizers 

Flouring-  and  grist-mill  products 

Fniits  and  vegetables,  canned  and  preserved  . 

MONTGOMEEY : 

Fertilizers 

Flouring-  and  griat-mill  products 

Peikce  Geoege'S: 

Cotton  goods 

Flouring-  and  grist-mill  products 

Iron  and  steel 

Lumber,  sawed 


Queen  Anke: 

Flouring-  and  grist-mill  products 

Fruits  and  vegetables,  canned  and  preserved  . 
"Woolen  goods 


Sa:nt  Mart's: 

Flouring-  and  grist-miU  products  . 
Lumber,  sawed 

SOMERSEr: 

Fertilizers 

Flouring-  and  grist-mill  products  . 

Lumber,  sawed 

Shipbuilding 

Talbot  : 

Fertilizers 

Flouring-  and  grist-miU  products  . 

Lumber,  sawed 

Shipbuilding 

Washington  : 

Agricultural  implements 

Carriages  and  wagons 

Clothing,  men's 

Fertilizers 

Flouring-  and  grist-miU  products  . 


Gloves  and  mittens  - 

Iron  and  steel 

Leather,  tanned 

Lumber,  sawed 

Paper 


Printing  and  publishing 

Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware  . 
Tobacco,  cigars  and  cigarettes 

■Wicomico  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed    

Shipbuilding 

"WOECESTEE : 


Flouring-  and  grist-mill  products  . 

Lumber,  sawed 

Shipbuilding 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$34,  350 
675,  000 

21,  850 
101, 100 

65,  950 

31,000 
21,800 
21,  850 
52,  000 
33,  381 

11,  800 


18,  637 

308,  750 

6,500 


40,  500 
169,  900 
186,  992 

48,  400 
111,  150 

2,600 


574,  816 
88,  200 
50,  000 


24,  250 
23,  000 
40,  600 
22,  000 


21,  000 
321,550 


270,  000 
45,  738 
60,  000 
16,  400 


49,  600 
20,  000 
60,  000 


48,  500 
15,  250 


17,  000 
19,  700 
32, 150 
9,700 


30,  000 

34,  325 

64,  .^00 

9,140 


205,  660 
25,  300 
21,  600 

59,  000 
250,  850 

19,  700 
110,  000 

11,  900 

20,  988 

60,  000 

29,  000 

30,  000 
11,  416 

7,675 


60,  250 

122,  350 

18,  200 


19,  350 
101,  286 
18,  000 


AVEEAGE  NUMBER   OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


30 

200 

9 

56 

95 

7 
49 
23 
28 
34 


10 
181 


195 
36 
25 


49 


64 

24 

190 


143 
31 
38 
29 
74 


15 

183 

87 


20 

200 

43 


Females 

above 15 

years. 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


411 

"i 


36 


24 


264 


15 


10 


23 


14 


$6,  055 
60,  000 
2,416 
16,  762 
20,  415 

1,780 

8,850 

6,155 

11,  541 

10, 100 

6,662 


1,984 

45,  640 

3,075 


4,300 

7,916 

83, 155 

12,  280 

12,  322 

12,  700 


100,  418 
9,514 
7,000 


12,  301 
1,700 
2,776 
6,000 


2,200 
11,  111 


35,  985 
4,608 

31,  300 
7,755 


2,425 
6,000 
8,565 

3,112 
3,090 


3,500 

2,680 

6,781 

14,  780 


5,600 

2,131 

12,  027 

10,  739 


44,615 
8,700 

10,  450 
6,350 

11,896 

8,600 
5,686 
1,775 
2,740 
12,  000 

8,270 
9,983 
6,745 
6,950 


2,734 
29, 134 
17,  035 


3,175 
37,  566 
19,  600 


Value  of 
materials. 


$18,  942 
112,  000 

25,  061 
140,  662 

36,  978 

18,  785 
8,100 
27,  276 
33,  COO 
30,481 

16,  714 


26,  465 

219,  237 

8,732 


32,  06O 

252,  799 

338,  482 

8,300 

49,842 

13,  800 


433,  031 
101,  280 
48, 000 


9,090 
14,  825 
68,  745 

3,000 


26,  000 
174,  249 


141,  516 
54,920 
47,  042 
18,  062 


69,  365 
14,  000 
79, 600 


74,  601 
21,  095 


42,  000 
73,  287 
33, 772 
8,540 


60,  000 
63,  009 
60,  856 
16,  243 


100,  340 
10, 100 
24,  000 
61,  000 

806,  501 

17,  200 
24,  535 
15,  805 
20,  816 
95,  800 

6,500 
14,150 
12,  711 
10,  921 


46,  776 

139,  464 

15,480 


47,  410 

130,  879 

18,  600 


Value  of 
prodacta. 
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TABLE  v.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC. :  1880. 

MASSACHUSETTS. 


Counties  and  industries. 


Barnstable : 

Boots  and  shoes 

Cars,  railroad,  street,  and  repairs 

Clothing,  men's 

Cooperage  

Fertilizers 

Foundery  and  machine-ahop  products 

Glass. 

Iron  nails  and  spikes,  cut  and  wrought 

Shipbuilding 

Shoddy  

Tinware,  copperware,  and  sheet-iron  ware  . 

Beekbhieb : 

Boot  and  shoe  findings 

Boots  and  shoes 

Boxes,  wooden,  packing 

Bread  and  other  bakery  products 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Clothing,  men'a 

Cooperage    

Cotton  goods  (see  also  Mixed  textiles) 

Dyeing  and  finishing  textiles 

Mouring-  and  grist-mill  products 

Eoundery  and  machine-shop  products 

Furniture 

Glass    

High  explosives 


Ko.of 
estab- 
lish- 
ments. 


Iron  and  steel 

Iron  nails  and  spikes,  cut  and  wrought 

Kaolin  and  ground  earths 

Leather,  cunied 

Leather,  tanned 


Lime 

Liquors,  raalt 

Lumber,  sawed 

Marble  and  stone  work 

Mixed  textiles  (see  also  Cotton  goods;  Silk  and  silk  goods;  "Woolen 
goods). 

Paper 

Printing  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds ■ 

Shoddy  (see  also  Mixed  textiles) 

Silk  and  silk  goods  (see  also  Mixed  textiles) 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Woolen  goods  (see  also  Mixed  textiles)  

Bristol: 


Agricultural  implements 

Belting  and  hose,  leather 

Bookbinding  and  blank-book  making  . 

Boots  and  shoes 

Boxes,  fancy  and  paper 


Brass  and  copper,  rolled 

Brass  castings 

Bread  and  other  bakery  products  . 

Brick  and  tile  

Brooms  and  brushes 


Buttons 

Carriages  and  wagons 

Clothing,  men's 

Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods  . 

Combs  - 


Confectionery 

Cooperage  

Cordage  and  twine 

Cotton  goods  (see  also  Hosiery  and  knit  goods) ■ 

Cotton  ties ■ 

Crucibles 

Cutlery  and  edge  tools  (see  also  Tools) 

Brags  and  chemicals 

Dyeing  and  finishing  textiles 

Electroplating 

Enameled  goods 

Fertilizers 

Fire-arms 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  (see  also  Steamfl  ttings  and 

heating  apparatus) . 
Glass  . 


Glass,  cut,  stained,  and  ornamented 

Hosiery  and  knit  goods  (see  also  Cotton  goods ;  Woolen  goods)  - 
Iron  and  steel 


Xron  bolts,  nuts,  washers,  and  rivets. ... 
iron  nails  and  spikes,  cut  and  wrought - 

Japanning 

Jewelry , 

Leather,  curried 


Capital. 


$35,  000 
31,  250 

12,  000 
14,  400 

1,  005,  000 

63,  000 

200,  000 
25,  000 
25,  850 
10,  000 

13,  000 


8,700 

265,  000 

12,  200 

20,100 

41,  000 

23,  800 

15,  500 

3,875 

2,  944,  276 

1,  487,  000 

316,800 
172,  345 

72,  250 
120,  000 

45,  600 

682,  000 
30,  000 

40,  000 
66,  945 
72,  945 

30,  000 
50,000 

615,  300 
12,  825 

763,  000 

2,  295,  483 

36,  500 
30,  .500 

41,  200 
15,  000 

20,  000 
41,  650 
15,  .500 

3,  231,  500 


403,  000 

74,  000 
9,000 

187,  500 

18,  200 

700,  000 

24,  000 
111,  800 
215. 100 

6,900 

44.  500 

152.  900 

61.  000 

19,  000 
87,  000 

15,  000 

9,000 

73,  400 

75,  750 
29,  712,  295 

5,000 
60,  000 
28,  000 

25,  000 
912,  700 

5,900 

70,  000  ; 
60,000  i] 
40.000  ; 
160.800  ' 

1,805,425  ,1 

110,000 
18,000 
50,  000 

947,  000 

25.000 

71''.  Olio 
5,  000 
1,  504.  000 
72.  550  i 


AVEBAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males     Females  Children 
above  16  above  15      and 
years.       years,      youths, 


39 
64 
15 

15 
150 

92 
180 
19 
39 
9 

11 


7 

433 

15 

23 

100 

14 
23 
11 
869 
326 

61 
115 

46 
155 

15 

390 
12 
53 
26 
29 

73 
12 

186 
22 

420 

733 

28 

35 

31 

8 

11 

54 

15 

1,799 


494 
23 

7 


240 

22 

167 

200 

12 

27 

213 

27 

8 

36 

45 

8 

84 

157 

7,841 

4 

24 

26 

22 

434 

11 

37 
50 
30 
60 

1,  [l^'4 

124 

23 

47 

1,  079 

50 

353 

9 

1,952 

81 


1,123 
49 


670 


1,069 


8,558 


62 


Total 

amount  paid 

in  wages 

during  the 

year. 


476 
116 


15 


385 


7 
3,013 

1 

3 


$14,  758 
10,  651 
11.300 
4,405 
44,  050 

29,  400 
100,  000 

8,000 
24,  154 

3,500 

4,350 


3,079 
121,  208 

4,975 
11,  076 
42,  730 

3,  253 

13,  500 
4,655 

652,  552 
188, 403 

22,  301 
64,  424 

25,  480 
55,  342 
11,700 

170,  000 
12.000 

15.  917 
10,  646 
10,  766 

26,  025 
6,121 

32,794 

9,700 

277,  500 

519,  258 

16,  338 

14,  853 

15,  200 
4,500 

10,  000 

24,  558 

10,160 

1,018,224 


176, 150 

15,  000 

5,  200 

171,  681 
12,304 

96,  283 

9,400 

70,  587 

64,349 

6,800 

18, 193 
80,  334 
30,  2r.2 
4,800 
34,  407 

15,  000 
5,700 

28,  noo 

57.  030 

5,  225, 149 

1,800 

15.  0119 

9,200 

9,  350 

170,  811 

5.  500 

17.  280 

7.  5O0 

8,  4i'0 
24,  683 

1,  016,  074 

50,  000 

12,  200 
50,  000 

307,  226 

13,  000 
258.  770 

7,  000 

1, 178,  044 

35,  857 


Value  of 
materials. 


Value  of 
products. 


$53,  631 
82,  608 
07,  900 
13,  490 

362,  000 

47,  700 
8.5,  000 
20,  000 
26,  928 
15,  000 

11,400 


13,500 
937,  000 
63,  300 
40,  950 
50.  560 

26.  471 

23.  700 

13.  045 

1,  391,  203 

446,  735 

570,  530 
26,  418 
46,  600 
63,  294 
33,  550 

109,  026 
32,  000 
28,  276 
154,  780 
143,  096 

37,  500 

26,  505 

150,  833 

9,717 

1,  039, 143 

1,  881,  763 
16.241 
26.  350 
75,  900 
15,  000 

26,  900 

48,  450 

11,150 

3,  650,  662 


391, 175 
88,  000 
10,  950 

472,  445 
15,  900 

710,823 
17,  600 

351,  933 
31,  407 
14,  300 

39,  471 
108,696 

76,  200 
5.5,  000 

77,  500 

20,  000 
22,  640 
71.500 
5:,-^.  808 
11,  208.  944 

25.  000 

39.  670 

7.600 

10.  850 

336.  300 


8,' 


",0 


121.  0S3 
45.  000 
1(1,  000  I 

655.215  I 

1,245,103  i 

32,  000 
22,000 
153,000 
960,268  1 

20  Olio  I 
719,  577 
7,  000 
1,295,409  1 
331, 109  1 


$73,  72a 
102,  770 
80, 100 
24,  230 
606,  000 

91,  5.50 
200,  000 
40,  000 
59,  898 
22,  000 

24.  400 


25,  000 

1,  274,  944 

73, 150 

65,  697 

126,  397 

40,  250 
45,  700 
22,250 

2,  634,  111 
1, 142,  917 

656,  230 
162,  303 
101,250 
149,  845 
60,  000 

312,  810 
58,  000 
56,  450 

175, 104 

104,  600 

85,  400 

47,  376 

260,  281 

30,  650 

1,511,313 

3,  071,  744 

39,  707 
55,  447 
93,  250 
24,  000 

38,  000 

105,  350 
36,  100 

6,  310, 188 


988, 150 
11.5,  000 

21.  200 
714,  340 

40,  600 

894,  461 

34,  800 

481,255 

161,  422 

27,  000 

83,  500 
244,  936 
140, 150 

65,  310 
140,001 

42.  000 
34. 140 
119,  980 
636,  963 
21,  906,  662 

30,  000 
08,  452 

23,  500 
38,  200 

703,  606 

24,  100 
100,  8S8 

60,000 

25,  000 
041, 107 


2 

079,  30T 

12', 

000 

44 

000 

250 

000 

1 

70:i 

350 

,'0 

000 

1 

ii;i 

375 

24 

ouO 

3 

360 

043 

400 

630 

256 
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MASSACHUSETTS— Continued. 


Counties  and  induetries. 


Bristol — continued. 

Leather,  tanned 

Liqnors,  malt 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  hlinds ;  "Wood,  turned  and 

carved). 
Lumber,  sawed 


Marble  and  stone  work  . . 

Matches 

Mineral  and  soda  waters . 

Oil,  lubricating 

Paints 


Paper 

Paving  materials 

Plated  and  britannia  ware  . 
Printing  and  publishing  . . . 
'  Saddlery  and  harness 


Sash,  doors,  and  blinds  (see  also  Lumber,  planed ;  "Wood,  turned 

and  carved). 
Shipbuilding 

Shirts. 


Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Soap  and  candles , 


Steam  fittings  and  heating  apparatus  (see  also  Foundery  and  ma- 
chiue-shop  products). 

Stone-  and  earthen- ware    

Straw  goods 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 


Tools  (see  also  Cutlery  and  edge  tools) 

Upholstering 

Wood,  turned  and  carved  (see  also  Lumber,  planed  ;  Sash,  doors, 

and  blinds). 
Woolen  goods  (see  also  Hosiery  and  knit  goods ;  Worsted  goods)  . 
Worsted' goods  (see  ahso  Woolen  goods) 

-EbSEX  : 


Basing,  flax,  hemp,  and  jute 

Hefting  and  hose,  leather 

Blacking i 

Bookbinding  and  blank-book  making  . 
■Boot  and  shoe,  cut  stock 


Boot  and  shoe  findings. . 

Boots  and  shoes 

Boxes,  fancy  and  paper  . 
Boxes,  wooden,  packing- 
Brass  castings 


Ko.of 
estab- 
lish- 
ments. 


Bread  and  other  bakery  products. 

Brick  and  tile 

Brooms  and  brushes 

'Carriage  and  wagon  materials 

Carriages  and  wagons 


Cars,  railroad,  street,  and  repairs 

Clothing,  men's 

Coifee  and  spices,  roasted  and  ground. 

Combs 

Confectionery 


Cooperage 

Cordage  and  twine  

Cotton  goods  (see  also  Hosiery  and  knit  goods ;  Mixed  textiles) . . . 
Drugs  and  chemicals  (see  als*  Patent  medicines  and  compounds)  . 
Dyeing  and  finishing  textiles 


Fertilizers 

Flouring-  and  ^rist-mill  products 

Food  preparations  (see  page  39) 

Foundery  and  machine-shop  pioducts  . 
Furniture  (see  also  Upholstering) 


Glue 

Hammocks 

Hosiery  and  knit  goods  (see  also  Cotton  goods  ;  Woolen  goods). 

Iron  and  steel 

Iron  forginga 


Iron  nails  and  spikes,  cut  and  wrought . 

Lasts 

Leather  board  (see  also  Paper) 

Leather,  curried 

Leather,  dressed  skins 


Leather,  tanned 

Linen  goods 

Liquors,  distilled 

Liquors,  malt 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  Wood,  turned 
and  carved). 

Lumber,  sawed 

Marble  and  stone  work 

Mineral  and  soda  waters 

Mixed  textiles  (see  also  Cotton  goods ;  Woolen  goods) 

266 


13 


7 

5 

91 

29 

401 

12 

12 

5 

43 
12 
3 
14 
78 

1 
12 
2 

7 


Capital. 


$67,  950 
121,  000 
43,  000 

22,  700 

128,  000 

23,  484 
20,  000 
13,  000 

7,000 
41,  OOO 

40,  000 

4,800 

303,  000 

153,  400 

28,  800 

63,  000 

65,  775 
20,  000 
133,  000 

922,  300 

26,  500 

32,  000 
50,  000 
78,  500 
18, 400 

16,  050 
7,100 
69, 100 

160,  000 
147,  000 


240,  000 

16,  600 

10,  200 

8,900 

808,  470 

118,  900 

7,  090,  675 

67,  000 

97,  700 

8,100 

173,  340 
89,  000 

41,  000 
284,  950 
701,  850 

10,  000 

61,800 

34,  000 

169,  200 

8,700 

12,  600 
16,  200 

9,  292,  400 
151,  000 

1,  845,  500 

6,600 
492,  400 

31, 180 
865,  202 

83,  600 

169,  000 

8,000 

260,  000 

,      100, 000 

25,  000 

44,  000 
32,  200 
10,  000 

1,  480,  2:i5 
171,  300 

1, 160,  685 

300,  000 

50,  000 

115,  000 

8,600 

179,  500 

146, 100 
65,  200 

42,  000 

2.  iai   600 


AVEEAGE  NUMBER  OP 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


126 

61 
10 

26 

7 

24 

17 

12 

564 

154 

51 


136 

7 


109 


24 

50 

117 

29 

24 
29 
87 

33 
12 


256 
17 
12 
12 

602 

164 
17,  603 


17 

241 

187 

25 

290 

1,035 

40 

38 

9 

134 

12 


2,  466 

10 

1,251 


66 
,023 
108 


226 
30 
25 

26 
45 

22 

1,282 

330 

962 

140 

8 

47 

7 

106 

67 

116 

49 

1,322 


Females 

above  15 

years, 


150 
26 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


2 

126 

23 

2 


11 
329 

260 

7,  458 

140 

26 


15 


4,873 
"   "i58' 


22 
252 


1,250 


10 

108 

1 

12 


1 

537 


122 


$27,  756 

27,  670 
43,  496 
13,  488 

28,  582 

31,  515 
10,  000 
10,  600 
3,600 
13,  030 

9,420 

6,460 

351,  800 

89,  246 
21,  455 

26,  200 

82,  450 

9,000 

30,  695 

68,  976 

12,  350 

10,  676 

90,  000 
46,  749 

11,  800 

11,  926 
15, 176 
21,  424 

49,  560 
30,  031 


129,  796 
6,600 
7,480 
6,502 

340,  466 

131,  640 

9,  736, 197 

78,  610 

51,  160 

8,113 

121,  086 

38, 140 

13,  678 

122, 153 

493, 643 

12,  000 
43,  768 

4,060 
68,  798 

6,646 

10,  950 

2,620 

2,  006,  943 

3,740 

566,  816 

6,300 

47,  023 

8,418 

498,  309 

47,  904 

35,  411 

6,000 

151,  608 

5,600 

9,740 

24,  3.60 

27,  990 

8,000 

667,  676 

169,  316 

475,  758 
84,  849 

2,500 
22,  354 

3,150 

39,  260 

10,  790 

48,  6.")1 
26,  158 

911,  863 


Value  of 
materials. 


$177,  988 
139,  850 
47, 078 
10,  748 

63,  637 

18,  732 
80,  000 
12,  000 
43,  000 
91,  600 

21,  268 

12,  000 
232,  000 

96,  066 
43,  350 

43,  200 

133,  285 
24,  000 
670,  400 

1, 116,  723 

23,  360 

5,135 

100,  000 

88, 169 

20,  900 

13,  250 
16,  800 

19,  000 

186,  026 
113,  090 


235,  000 

66,  031 

28,  350 

7,550 

4,  612,  470 

259,  225 

21,  251,  350 

107,  265 

171,  860 

9,710 

383,  435 

35,  645 

19,  610 
302,  360 
953,  311 

4,000 
93,  000 
43,  000 
82,  925 
18,  325 

10,  300 

40,  400 

4,  539,  513 

36,  690 
1, 108,  906 

9,750 

1,  030,  982 

90,  563 

684,  396 

60,  580 

57,  221 

20,  000 
245, 128 

70,  000 
30,  000 


80,  600 

13,  200 

25,  000 

6,  764, 153 

835,  880 

4,  573, 183 

327,  934 

20,  200 

112,517 

12,  900 

271,  486 

94,  340 

42,  605 

35,418 

2,  069,  020 

Value  of 
products. 


$218, 372 
234, 184 
124,  S36 
33, 000 

130, 630 

63, 193 
95,000 
34,  500 
51,600 
121,  900 ' 

55,000 
21,000 
615,000 
249, 100 
83, 032 

94,600 

231,786 
40, 000 
772,105 

1, 337, 481 

40, 400 

39, 500 
235,  000 
177, 628 

42,  220 

85, 830 
42,  200 
52, 400 

309,  747 
210,  000 


410, 160 
80, 374 
48, 808 
26, 875 
5, 413, 102 

490,500 
35, 658, 193 
238, 609 
278, 219 
26,400 

610, 482 
100, 832 
57,750 
505, 106 
1, 780,  645 

21, 000 
161, 400 

50, 350 
200, 850 

31,850 

25, 200 
44, 900 

8,088,302 
44, 000 

2, 868, 815 

31,  000 
1,162,709 

108, 631 
1,441,028 

145, 600 

134, 700 
40, 000 
451, 887 
108, 000 
50, 000 

134, 000 

71, 500 

42, 000 

7, 939,  253 

1, 214, 767 

6,  M2,  018 
487, 451 

85, 900 
203,  952 

23, 000 

340, 010 

140, 045 

130, 890 

80, 090 

3,  797, 94ii 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

MASSACHUSETTS— Continued. 


Counties  and  indastries. 


jEssex— continued. 

Is^eedles  and  pina .■ 

Oil,  lubricating 

Paints  

Paper  (see  also  Leather  board) 

Patent  medicines  and  compounds  (see  also  Drugs  and  cbemicals) . . 

Printing  and  publishing 

Uubber  and  elastic  goods 

•  Saddlery  and  harness 

•  Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  Wood,  turned 

and  carded). 
Sewing  niachines  and  attachments 


Shipbuilding.--      

■  Slaughteriug  and  meat-packing,  not  including  retail  butchering 

establishments. 

.  Soap  and  candles 

Timvare,  copperware,  and  sheet-iron  ware 

"Tobacco,  chewing,  smolting,  and  snuff  (see  also  Tobacco,  cigars 

and  cigarettes). 

Tobacco,  cigars  and  cigarettes  (see  also  Tohacco,  chewing,  smols:- 

ing,  and  snuff). 

^bolstering  (see  also  Furniture) 

Window  blinds  and  sbadcs ■ 

Wood,  tumed  and  carved  (see  also  Lumber,  planed;  Sash,  doors, 

and  blinds). 
Wool  hats  (see  also  Woolen  goods) 

Woolen  goods  (see  also  Mixed  textiles;  Wool  hats;  "Worsted  goods) 
Worsted  goods  (see  also  Woolen  goods) 


Ko.  of 

estab- 

Ush- 

ments. 


iFeanklin  : 

Agricultural  implements 

Boots  and  shoes 

Brick  and  tile 

Carriages  and  sleds,  children's 

Cotton  goods  (see  also  Mixed  textiles) 

Cutlery  and  edge  tools  (see  also  Hardware) . 

Flouring-  and  grist-mill  products 

Poundery  and  machine-shop  products 

Furniture 

Furniture,  cbairs 


Hardware  (see  also  Cutlery  and  edge  tools) 

Leatber,  curried 

Leather,  tanned ■ 

•Lumber,  sawed ■ 

Mixed  textiles  (see  also  Cotton  goods ;  Silk  and  silk  goods ;  Woolen 
goods). 

Musical  instruments,  pianos  and  materials - 

JPaper 

Pocket-books 

;SaBb,  doors,  and  blinds 

Sewing  machines  and  attachments 


Silk  and  silk  goods  (see  also  Mixed  textiles)   

Slaughtering  and  meat-packing,  not  including  retail  butchering 
■  eatablishments. 

Wooden  ware ■ 

Woolen  goods  (see  also  Mixed  textiles) 

IHampijen  : 


Agricultural  implements  . 
Belting  and  hose,  leather  . 
Boxes,  cigar 

Boxes,  fancy  and  pai)er... 
Boxes,  wooden,  packing    . 


Brass  castings 

Bread  and  other  bakeiy  products  . 

Brick  and  tile 

Bridges 

Buttons 


Cardboard  

-Carpets,  other  than  rag  (see  also  Woolen  goods). 

Carriages  and  wagons 

•Cars,  railroad,  street,  and  repairs 

•Clothing,  men's 


Coffee  and  spices,  roasted  and  ground 

'Coiiins,  burial  cases,  and  undertakers'  goods  . 

■Collars  and  cuffs,  paper 

•Confectionery 

■Cotton  goods  (see  aleo  Mixed  textiles) 

'Cutlery  and  edge  tools  (see  also  Hardware) .  - 

Drugs  and  chemicals 

1  Eyeing  and  finishing  textiles 

Electroplating 

Flmery  wheels 

Jilnvelopes 

Fancy  articles 

Fertilizers 

Fire-arms 

Flavoring  extracts 


Capital. 


94 
G 

]9  ' 

42  I 
5 


4 

5 

13 

2 
1 
4 
5 
1 

4  ; 

4  I 

5 


$28,  000 

30,  000 

277,  000 

440,  000 

12,  500 

118,  600 
2r,,  000 
50,  825 
16,  245 

125,  000 

195,  075 
S3,  000 

135,  000 

169, 100 

37,  400 


5,100 
10,  000 
71,  950 

430,  325 
4,  676,  450 

4,  211,  385 


7,  000 

21,000 

30,  000 

10,  000 

510,  075 

.,  085,  247 

90,  875 

182,  200 

28,  500 

70,  300 

219,  000 
6,500 

12,  500 
261,245 

25,  000 


42,  000 

1,  367,  926 

20,  000 

27,  500 

428,  OUO 

30,  000 
13,  000 

4,650 
151,  000 


102,  000 

6,000 

11,  300 

24,  600 

7,  500 

69,  300 
64,  250 

136,  000 
15,  000 

133,  000 

78,  000 
50,  000 
90,  700 
493,  000 
67,  800 

16,000 
30,  000 

190,  000 
87,  300 

8,  417,  250 

75,  000 
61,  000 

191,  000 

8,  500 
60,  000 

600,  000 

94,  500 

15,000 

3,015,  4. V. 

20,  000 


AVERAGE  NUMBEK  OF 
HANDS  EMPLOYED. 


Males    Females  Children 
above  16 1  above  15       and 
years.       years,      youths 


31 
14 

78 

328 

13 

129 
22 
76 
51 


243 

17 


70 
174 


10 

15 

103 

678 
2,377 


30 
38 

77 

23 

207 

790 
37 

216 
64 

77 

199 

2 

6 

200 

12 


32 

249 

29 

32 

330 


18 
35 
26 

73 

69 

326 

65 

81 

62 

61 

117 

458 


6 

22 

30 

49 

;,  621 

97 

21 

138 

18 


93 

30 

17 

656 

5 


1 

162 
6 

1 

21 
23 

11 

214 
1,645 


4 

1 

2 

186 


236 

45 


11 

154 


10 
104 


101 
371 


Total 

amonnt  paid 

in  wages 

during  the 

year. 


36 


3,779 


10 


10 

1 


$21,000 

8,400 

38,  454 

184, 114 
9,600 

61,997 
15,  952 
36,  262 
26,  825 

113.  402 

118, 132 
8,150 

29,  063 

87, 140 

3,100 


6,300 
4,510 
51,  350 

313,  935 
1,  383,  911 

1,  149,  434 


10,  200 
15,  000 
15,  150 

9,600 
91,  077 

338,  458 

11,  956 
96,  050 
23,096 
45,  850 

68,  275 
700 

1,950 
37,  250 

6,000 


19,  000 
144,  357 
23.  900 
14,  600 
170, 107 

7,155 
4,900 

5,750 
38,  700 


28,  900 
2,230 
9,794 

46,809 
10,700 

27,  550 
42,  289 
68,  000 

29,  200 
114,  310 


Value  of 
materials. 


37 

5:i2 

26 

765 

69 

925 

204 

113 

75 

968 

2 

700  ! 

2 

700 

30 

533 

31 

250 

,890,354 

81 

993  1 

8 

878  ! 

56,  l!~2 
7,  925 
4,  400 

154,7,50 
17,425 

9,  000 
435,  3-5 

4,200 


Value  of 
products. 


$41,  800 

37,  000 

337,  300 

654,  045 

16,  150 

72,  371 
51,  804 
65,  611 
74,  813 

174,  059 

216,201 
249,  745 

183,  920 

139,  223 

9,956 


58,  390 

18,  950 
15,  465 
41,  628 

829, 100 
4,  857,  483 

3, 101,  068 


5,600 

64,400 

9,425 

16,  000 
206,  339 

364,  669 

289,  367 

166,  225 

34, 122 

62,  230 

91,  000 
19,290 

17,  075 
193,  585 

16,  485 


25,  000 

605, 812 

34,  927 

18,  400 

351,  300 

56,  660 

82,  800 

10,  800 
141,  145 


49,  850 
9,788 

26,  257 
80,  900 
24,  850 

46,  400 
148,  665 

50,  065 
15,  000 
92,  620 

100,  327 
140,  568 
62,  900 
719,  078 
115,  400 
I 

51,  000 
19,640 

333,  238 

Ifil,  560 

4,  684,  290 

61,474 

62.  450 

5114,  S17 

IK,  400 

fl,  600 

1,121,4.50 

25, 1100 

:i5,  000 

2117,  355 

25.000 


$72,  500 
53,  000 

427,  250 

1,  035,  050 

64,  945 

182, 161 
77,  682 
136,  839 
114,  016 

343,  279 

385,  334 
280,  820 

269,  961 

305,  274 

26,  240 


116,  567 

34, 100 
25,  000 
135,  393 

1,  438,  041 
7,  735,  983 

5,  676,  428 


21,  500 
84,  000 
33,  575 

29,  000 
408,  290 

829,  313 
335,  331 
297,  050 
71,  495 
137,  500 

242,  000 

23,  645 

24,  000 
318,  9,54 

30,  000 


55,  000 

921,338 

86,  687 

45,  600 

626,  317 

86,  745 
93,  580 


243,930 


100,  500 
21,787 
63,  950 

14.5,  267 
44,  046 

101,  000 
260,  654 
154, 194 

5|J,  000 
274, 229 

227,  704 
2ll.'i,  000 
1,55,  080 
995,  677 
227,  100 

60,  000 

30,  600 

408,  451 

225,  900 

8,  794,  088 

177,  795 
85,  1)00 

C04,::.50 
i;o,fi.5o 

211,  000 

1,445,570 

51,. 500 

45,  000 

701.309 

40,  000 


2r.7 
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Table  Y.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

MASSACHUSETTS— Continued. 


Counties  and  indaBtriea. 


Hampden — contmued. 

Flouring-  and  grist-mill  products 

Food  preparations  (see  page  39) 

Foundery  and  macliine-sbop  products  (see  also  Iron  work,  archi- 
tectural and  ornamental ;  Steam  fittings  and  heating  apparatus). 

Furniture  (see  also  Mattresses  and  spring  beds) 

Gas  machines  and  meters 


Gunpowder 

Hand-staraps 

Hardware  (see  also  Cutlery  and  edge  tools) 

Iron  forgings 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and 
machine-shop  products). 

Jewelry 

Kaolin  and  ground  earths 

Leather,  curried 

Leather,  dressed  skins 

Leather,  tanned 


No.  of 
estab- 
lish- 
ments. 


Liquors,  distilled , 

Liquors,  malt 

Lithographing  (see  also  Printing  and  publishing) 

Looking-glass  and  jjicture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed 

Marble  and  stone  work       

Mattresses  and  spring  beds  (see  also  Furniture) 

Mixed  textiles  (see  also  Cotton  goods ;  Silk  and  silk  goods ;  Woolen 

goods) - 
Musical  instruments,  organs  and  materials 


Musical  instruments,  pianos  and  materials 

Needles  and  pins 

Paper  (see  also  Cardboard ;  Collars  and  cutis,  paper ;  Envelopes ; 
Wood  pulp). 

Postal  cards 

Printing  and  publishing  (see  also  Lithographing) 

liubber  and  elastic  goods 

Saddlery  and  harness    

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) 

Screws  

Sewing  machines  and  attachments 


Shoddy  (see  also  Mixed  textiles) 

Silk  and  silk  goods  (see  also  Mixed  textiles) 

Slaughtering  and  meat-packing,  not  including  retaU  butchering 
establishments- 

Soap  and  candles 

Spectacles  and  eyeglasses 


Steam  fittings  and  heating  apparatus  (see  alsg  Foundery  and  ma- 
chine-shop products). 

Straw  goods , 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Toys  and  games 

Watches 

Whips 

Wire 

Wirework 

Wood  pulp 


Woolen  goods  (see  also  Carpets,  other  than  rag;  Mixed  textiles; 

Worsted  goods). 
Worsted  goods  (see  also  Wyolen  goods) 

Hampbhirb  : 


Agricultural  implements 

Baskets,  rattan  and  willow  ware  . 

Boxes,  wooden,  packing 

Bread  and  other  bakery-  products. 
Brick  and  tile 


Brooms  and  brushes 

Buttons 

Carriages  and  wagons 

Coftins,  burial  cases,  and  undertakers'  goods  . 
Cotton  goods  (see  also  Mixed  textiles) 

Cutlery  and  edge  tools '- 

Emery  wheels 

Fire-arms 

Flouring-  and  grist-mill  luoducts 

Foundery  and  machine-shop  products 


Hat  and  cap  materials 

Iron  nails  and  spikes,  cut  and  wjought 

Lumber,  planed  (see  also  Wood,  turned  and  carved) , 

Lumber,  sawed 

Mixed  textiles  (see  also  Cotton  goods;  Silk  and  silk  goods;  Woolen 
goods). 

Paper 

Pocket-books 

Bu  bber  and  elas1  ic  goods 

Sewing  machines  and  attachments 

Silk  and  silk  goods  (see  also  Mixed  textiles) 

268 


Capital. 


$231,  940 

13,  000 

1,  068,  700 

122,  950 
60,000 

15,000 
15,700 
231,  400 
35,  000 
33,  500 

13,  900 

128,  500 
13,  500 

20,  000 
18,  600 

60,  000 
66,000 
37,  000 
8,800 
63,  000 

186,  450 
67,  480 

21,  065 
217,  800 

7,000 

20,  OOO 

100,  000 

4,  496,  979 

20,  000 
188,  000 

66,  000 
65,  100 

21,  000 

60,  000 

61,  200 

10,  000 
250,  000 
183,  000 

140,  250 
21,  000 

48,  000 

250,  000 

166,  600 

31.5,  155 

85,  000 

200,  000 
619,  600 

87,  000 
6,  200 

80,  000 

1,  797,  594 
515,  000 


62,  400 

126,  425 

16,  200 
47,  700 
41,  COO 

127,  250 
339,  000 

8,500 

30,  000 

2, 103,  400 

135,  000 
53,000 

17,  000 
104,  600 
112,  000 

8,000 
30,  000 

8,  000 
100,  9L'5 
SCO,  001) 

973,  358 
7,500 
300,  000 
125,  000 
437,  400 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 
above  16 
years. 


64 

3 

1,253 

99 
26 

7 

19 

198 

22 


10 
33 
36 
5 
72 

155 

139 

20 

164 


45 

92 

1,273 

10 
248 

92 
170 
63 
60 
53 

58 
115 
44 

41 
37 

42 

550 
166 

340 
127 

115 

312 

60 

16 

40 


62 
70 
25 
25 
193 

95 

154 

26 

IB 

906 

170 
24 
35 
36 
84 

4 

12 


Females 
above  15 
ye.ars. 


163 

10 

155 

200 

60 


13 
1,954 

18 
85 

126 
1 


4 
174 


183 
30 

55 

144 

2 


464 
420 


Children 

and 
youths. 


7 
254 


1,404 
12 

"i 


13 


257 

3 

72 


452 


Total 

amount  paid 

in  wages 

during  the 

year. 


30 


295 

68 


$31, 174 

2,700 

619,  403 

43, 102 

14,  662 

4,240 

10,600 

100,  234 

15,  000 

22,  610 

10,  185 
7,000 
6,263 

10,  500 
9,112 

4,300 

14,  889 

15,  656 
3,600 

33,  660 

53,  227 
62,568 

12,  871 
81,  400 

23,  249 

20,  000 

36,  000 

1,  038, 167 

10,  000 
175,  862 

53,  802 

34,  675 
23,  013 

14,  000 

17,  450 

15,  295 
74,  600 
27,  130 

18, 186 
30,  000 

18,  760 

172,  000 
70,  210 

216,  239 
59,  513 

85,  500 

220,  984 

34,  388 

13,  850 

16,  100 

502,  360 
314,  663 


25,  462 
27,  894 
8,300 
11,156 
27,  830 

36,  747 

150,216 

9,  100 

9,000 

611,  808 

93,  700 
11,319 
16,  000 
11,  800 
44,  273 

3,000 
19,  600 

3,500 
41,  837 
123,  218 

135,  231 

8,000 

110,  751 

80,  000 

203,  825 


Value  of 
materials. 


$1, 257, 340 

5,000 

622,  909 

122,  372 
32,  000 

14,  410 
20,760 

160,  900 
50,  000 
42,  639 

29,  450 

5,800 

181,  315 

70,  000 

199,  490 

39,  000 
79,  440 
25,  400 
13,  900 
150,  328 

190,  513 
58,  900 
32,  322 

422,  894 

25,  926 

15,  000 
21, 165 

3,  324,  766 

200,  000 
193,  312 

79,  30O 
137,  650 

44,  664 
35,  000 
31,  500 

87,  605 

438,450 

1, 118, 115 

210,  800 

45,  483 

24,  000 

305,  000 

196,  500 

513,  755 

43,  605 

60,  000 

369,  768 

105,  295 

9,730 

89,  808 

1,  832,  974 


57,  6.50 
37, 160 
13,  700 
61,  360 
24,  319 

147,  307 

174,  218 

11,500 

6,000 

1,  302,  819 

80,  700 

27,  044 

6,000 

335,  769 

82,  600 

12,000 

48,  000 

12,911 

273,  492 

375,  386 

445,  379 
15,  000 

539,  136 
30,  000 

658,  290 
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TA33LE  v.— SELECTED  STATISTICS  OP  MANUFACTURES,  BY  COUNTIES,  ETC.:  1880. 

MASSACHUSETTS— Continued. 


Counties  and  industries. 


Hampshike— continued. 

Slauglitering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Soap  and  candles 

Straw  goods 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 


"Wire 

■Wood,  turned  and  carved  (see  also  Lumber,  planed) . 
"Woolen  goods  (see  also  Hixed'textiles) 


Middlesex  ; 


Ammunition 

Baskets,  rattan  and  willow  ware 

Belting  and  hose,  leather -  -  - 

Bookbinding  and  blank-book  making 
Boot  and  shoe  cut  stock 


No.  of 

estab- 

Ush- 

ments. 


Boots  and  shoes 

Boots  and  shoes,  rubber. 
Boxes,  fancy  and  paper  . . 
Boies,  wooden,  packing. 
Brass  and  copper,  roUed. 


Brass  castings 

Bread  and  other  bakery  products . 

Brick  and  tile 

Bridges 

Brooms  and  brushes 


Carpets,  other  than  rag  (see  also  "Woolen  goods) 

Carriage  and  wagon  materials 

Carriages  and  wagons 

Cars,  railroad,  street,  and  repairs  

Cleansing  and  polishing  preparations 


Clothing,  men's 

Clothing,  women's 

Coffins,  burial  cases,  and  undertakers'  goods  . 

Collars  and  cnfEs,  paper 

Confectionery 


Cooperage  

Cordage  and  t  vine 

Cotton  goods  (see  also  Hosiery  and  knit  goods  i  Mixed  textiles)  . . 

Cutlery  and  edge  tools  (see  also  Hardware ;  Tools)  

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds). 

Byfiing  and  finishing  textiles 

Dyestuffs  and  extracts 

Explosives  and  fireworks 

Felt  goods  (see  also  Woolen  goods) 

Fertilizers 


Files  (see  also  Saws) 

Flavoring  extracts  

Flouring-  and  grist-mill  products • 

Foundery  and  machine-shop  products  (see  also  Steam  fittmgs  and 

heating  apparatus). 
Fruits  and  vegetables,  canned  and  preserved 


Furnishing  goods,  men's - ■  • 

Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstermg) . 

Furs,  dressed 

Glass  

Glue 


Gold  and  silver  leaf  and  foil 

Grease  and  tallow 

Gunpowder 

Hand-knit  goods •-■ 

Hardware  (see  also  Cutlery  and  edge  tools ;  Tools) 


Hat  and  cap  materials 

Hats  and  caps,  not  including  wool  hats 

Hosiery  and  knit  goods  (see  also  Cotton  goods;  "Woolen  goods) . 

Eousefurnishing  goods 

Iron  and  steel 


Iron  bolts,  nuts,  washers,  and  rivets 

Iron  nails  and  spikes,  cut  and  wrought  . 

Iron  pipe,  wrought 

Lard,  refined 

Lasts 


Leather  board  (see  also  Paper)  ■» 

Leather,  curried 

Leather,  tanned 

Liquors, distilled ,-   -i^- ■-:■'. ;' 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  Wood,  turned 
.and  carved). 

Lumber,  sawed 

Marble  and  stone  work _ 

Mattresses  and  spiing  beds  (see  also  Furniture) 

Mineriil  and  soda  waters ,-  -  ■  VV,:  ■  %■  •  * 

Mixed  tei^tUes  (366  also  Cotton  goods;  Silk  and  silk  goods;  Woolen 
Roods). 


1 
4 
3 

10 
20 

157 

1 

4, 

21 

1 

3 

52 

15 

1 

9 

2 
2 
33 
1 
1 

25 
3 
2 
2 

14 

20 
9 
18 
11 
13 


Capital. 


$21,000 

21, 200 

80,  000 

100,  350 

9,100 

33,  000 

13,  300 

1,  007,  500 


100,  000 

1,  008,  500 

49,  500 
155,  300 

92,  600 

3,  626,  550 

500,  000 

6,550 

207, 100 

300,  000 

6,500 
267,  200 
859,  500 

9,  600 

50,  450 

2,  050,  000 

15,  500 
332, 100 

76,  000 

16,  000 

640,  550 

20,  500 
155,  000 
155,  000 
108,  000 

183,  292 

6,750 

12,  472,  Oil 

71,  300 

625,  000 

3,  613,  000 
130,  000 

10,  000 
60,  000 
26,  500 

17,  000 
6,640 

295,  550 
1,- 971,  269 

12,  000 

22  824 
370'  100 
600 
300,  000 
117,  500 

5,500 
41,000 
200,  000 

8,000 
43,  500 

8,000 

28,  500 

49,  000 

52,  000 

100,  000 

137,  000 

18,  000 

21,  000 
3,000 

68,  790 

299,  2110 
1, 73:1,  (iso 
1,  022,  .'•.0(1 

226,  Olio 


AVEKAGE  NUSmEB  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


16 

181 

67 

18 

22 
33 
779 


80 
516 

21 
96 

174 

8,122 

400 

7 

273 

200 

14 
306 
745 

22 
111 

756' 
8 

296 
28 
40 


Females 

above  15 

years. 


78 
26 
68 

311 

14 

3,928 

-  67 

188 

1,261 

52 

8 

26 


24 
4 

77 
2,705 

12 

20 

749 

7 

306 

80 

10 
28 
35 
9 
30 


42 
100 

67 
31 
10 
13 
51 

74 
1,881 
1,001 

60 


30,  000 

10  1 

300,  900 

200 

lli.s,  600 

264 

37,  000 

68 

22,  500 

24 

193,  000 

123 

4 

398 


100 
251 


121 
256 

1,931 

451 

29 

2 


Children 

and 
youths. 


107 


38 
1,144 


482 

150 

6 

15 

54 


;,729 
1 
13 

250 

"  "e 


107 
12 


Total 

amount  paid 

m  wages 

during  the 

year. 


2 

76 

504 

11 

1 

8 


11 

5 

1,109 


53 


$7,  317 

6,000 
57,  900 
39,  039 

8,800 

11,  286 

9,828 

355,  324 


58,  259 
227,  080 
12,  368 
87,  313 
115,  185 

4, 114, 318 

290,  442 

9,510 

118,  974 

04, 123 

8,625 
192,  068 
122,  539 

9,787 
43,  965 

482,  050 
7,100 

171,  671 
16,  800 
20,  000 

106,  253 
24,  996 


50, 
16, 

150 
500 

42, 

987 

124,  402  [| 

4, 

996 

3,  437, 

972 

26, 

344 

91, 

401 

6.57, 

870 

26 

1.54 

7, 

000 

11, 

286 

3, 

139 

8 

425 

3, 

300 

33,  801 

1,  328,  079 

4 

400 

23 

050 

338 

5.51 

6 

600  i 

161 

000  j 

42 

150 

8,700  ! 

14 

000  i 

25 

000 

9 

425 

13 

364 

9 

000  j 

24 

500 

O'T 

fi.'54 

32 

070 

64 

000 

29 

734 

17 

367 

.r. 

854 

S 

000 

54 

165 

29 

777 

BOH 

42.T 

406 

L'liO 

Value  of 
materials. 


6, 

7.50 

39 

738 

12J 

743 

27 

2,'.0 

111 

270 

72 

713 

Value  of 
products. 


$109, 035 

51, 100 

132,  750 

66,  100 

13,  800 

26,005 

6,775 

1,  233, 139 


114,  600 
358,  710 
116,  944 
116,  080 
224,  480 

12, 127,  354 

1,  044,  364 

10,  700 

334,  232 

199,  633 

16,  299 
667,611 
234,  954 

28,  457 
108,  514 

1,349,786 

13,  300 

266,  689 

25,  000 

25,  000 

349,  485 
59,  617 
118,  200 
348,  632 
223,  835 

221,  318 

10,  300 
8,  833,  679 

68,  385 
629, 176 

1,  370,  856 

162,  721 

12,  000 

26,  517 
9,060 

5,600 

21,  350 

812,  297 

1,  839,  329 

17,  500 

77,  549 
305,  771 
230,  000 
125,  .5110 
133,  400 

30,  200 
77,  000 
58,  508 
7,716 
9,946 

24,  000 
1.54,  640 

30,  240 
140,  306 
366,  100 

98,  150 
114,  000 

11,  000 
75,  000 
28,  520 

109.800 
7,  MI7,  7711 
4,074,11-19 

2CA,  4211 
10,  000 


214,  nil,'i 
96,  574 
69,  7."i4 
19,  887 

216,  625 


$133,  Oil 

65,  000 
252,  000 
163,750 

29, 100 

41,  063 

29,  277 

1, 836,  568 


198, 114 
649,  200 
144,  340 
235,  835 
404,  850 

18,  215,  501 

1,  707,  842 

32,  000 

536,  957 

361,  590 

31,  200 

1,  069,  270 
420,680 

49,  376 
209,  113 

2,  434, 116 

25,  800 
517,  166 
46,  000 

50,  000 

660,  355 
100,  643 
186,  000 
394,  385 
312,  376 

376,  437 

20,  730 

20,  929,  964 

128,  660 

932,  884 

2,  998,  751 
253,  040 

30,  000 
49,  000 
21, 160 

42,  500 

28,  000 
962,  791 

3,  906,  360 

29,  000 

130,  400 
838, 156 
245,  000 
307,  500 
186,700 

41,  800 
97,  000 
106,  230 
20,  060 
25,  500 

30,  000 
326,  580 

76,  925 
196,206 
460,  000 

169,  952 
147,  000 

20,  070 
88,  000 
87,  768 

182,000 
9,3.11,  104 
6,  .614,  916 

411,-126 

21,  260 


333,  500 
3«2,  813 
123,  740 
311,  819 
345, 159 


269 


260 
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Table  Y.— SELECTED  STATISTICS  OF  MAIS^UFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

MASSACHUSETTS— Continued. 


Soap  and  candles 

Sporting  goods- . . 

Springs,  steel,  car,  and  carriage 

Stamped  w:ire  (see  also  Tinware,  oopperware,  and  sheet-iron  ware) 

Starch 

Steam  fittings  and  beating  apparatus  (see  also  !Foundery  and 

macbine-shop  products). 
Stone-  and  earthen-ware 
Straw  goofls 
Sugar  and  molasses,  refined 

Telegraph  and  telephone  apparatus 

Tinware,  copperware,  and  sheet-iron  warr  {see  also  Stamped  ware) 

Tobacco,  cigars  and  cigan-ttes . 

Tools  (see  also  Cutlery  and  edge  tools;  Haidware) 
Upholstering  (see  also  l^'urLiture) 


Vinegar 
Watches 

"Window  blinds  and  shades 
Wirework 

"Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors, 
and  blinds). 

Wooden  ware 

Woolen  goods  (see  also  Carpels,  other  tban  rag;    Felt  goodi 

Hosiery  and  knit  goods ;  Mixed  textiles  ;  Worsted  goods). 
Worsted  goods  (see  also  Woolen  goods) 

Norfolk: 

Boot  and  shoe  cut  stock 
Boot  and  shoe  findings 

Boots  and  shoes 

Boxes,  fancy  and  paper 
Boxes,  wooden,  packing 

Brass  and  copp'T,  rolled 

Brass  castings    

Bread  and  other  bakery  products 
Carriages  and  wagons 
Chocolate 


Clothing,  women's  , 

Cordage  and  twine  

Cotton  goods  (see  also  Hosiery  and  knit  goods;  Mixed  textiles) 

Drags  and  chemicals 

Fancj»article8    


Felt  goods  (see  also  Wnoh  n  goods) 
Flouring-  and  grist-mill  products 

Food  prepaTationa  (see  page  39) 

Foundery  and  machine-shop  products 
Furniture  (see  also  Mattresses  and  spring  beds) 

Graphite 

Hosiery  and  knit  goods  (see  also  Cotton  goods ;  Woolen  goods) 

Ink -.. 

Instruments,  professional  and  scientific 
Iron  and  steel 


Iron  nails  and  spikes,  cut  and  wrought 

Jewelry 

Kaol  in  and  ground  earths 

Lasts 

Leather  board  (see  also  Paper) 

Leather,  curried 

Leather  goods 

Leather,  tanned 

Lumber,  sawed 

Marblo  and  stone  work 

270 


1, 211, 000 
391,  793 
120, 000 
337, 856 
55, 000 


71,000 
356, 000 
64,800 
47, 536 
23,750 

415,  585 
«5,700 

945, 000 
55,817 

174,  soft 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTURES,  BY  COUNTIES,  ETC.:  1880. 

MASSACHUSETTS— Continued. 


Counties  and  industries. 


Norfolk — continued. 

Mattresses  .and  spring  beds  {sec  also  Furniture) 

Mixed  textiles  (see  also  Cotton  goods ;  Silk  and  silk  goods;  "Woolen 
goods). 

Musical  instruments,  pianos  and  materials 

Oilcloth,  floor  

•        Paints 


Paper  (see  also  Leather  hoard) 

Prmting  and  publishing 

Kuhher  and  elastic  goods 

Shiphuilding 

Shoddy  (see  also  Mixed  textiles)  

Silk  and  silk  goods  (see  also  Jlixrd  textiles) . . . 
Slaughtering  and  meat-packing,  not  including 
estahlishtnents. 

Soap  and  candles 

Sporting  goods 

Straw  goods 


retail  butchering 


Tinware,  copperware,  and  sheet-iron  ware 

Tools 

"Wirework 

"Woolen  goods  (see  also  Felt  goods ;  Mixed  textiles)  . 

Plymouth : 


Blacking 

Boot  and  shoe  cut  stock 

Boot  and  shoe  findings 

Boots  and  shoes    

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  ware 

Bread  and  other  bakery  products - 

Brick  and  tile 

Carriages  and  wagons 


Clothing,  men's 

Cordage  and  twine 

Cotton  goods  (see  also  Hosiery  and  knit  goods;  Mixed  textiles)  . 

Cutlerj^  and  edge  tools  (see  also  Tools) . .  • 

Drugs  and  chemicals  


Fertilizers   

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products . 


No.  of 
estab- 
lish- 
ments. 


Fumituri 

G-loves  and  mittens  (see  also  Hosiery  and  knit  goods ;  Woolen  goods)  - 

Hosiery  and  knit  good.'*  (see  also  Cotton  goods ;  Gloves  and  mittens; 
Woolen  goods). 

Iron  and  steel  

Iron  bolts,  nuts,  washers,  and  rivets 

Iron  nails  and-  spikes,  cut  and  wrought 

Lasts 


Leather,  dressed  skins 

Lumber,  sawed 

Marble  and  stone  work 

Mixed  textiles  (see  also  Cotton  goods ;  Silk  and  silk  goods ;  "Woolen 

goods). 
Needles  and  pins 


Paper 

Prmting  and  publishing 

Rubber  and  elastic  goods 

Saddlery  and  harness 

Silk  and  silk  goods  (see  also  Mixed  textiles) 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
eatablishments. 

Straw  goods 

Tinware,  copperware,  and  sheet-iron  ware 

Tools  (see  also  Cutlery  and  edge  tools) 

Varnish 


"Woolen  goods  (see  also  Mixed  textiles)  - 
Zinc 


SUPFOI.K: 


Artificial  feathers  and  flowers  (see  also  Millinery  and  lace  goods) 

Awnings  and  tents ■ 

Bags,  other  than  paper ■ 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) 

Belting  and  liose,  leather 

Belting  and  hose,  linen 

Billiard  tables  and  materials ■ 

Blacking  

Bluing 

Bone-,  ivory-,  and  lampblack 


Bookbinding  and  blank-book  making  - 

B»ot  and  shoe  cut  stock 

Boot  and  shoe  findings 

Boots  and  shoes 

Boxes,  fancy  and  paper 


2 

10 

5 

161 

1 

21 
1 

5 
7 
7 

4 
5 
5 
4 
1 

1 
19 
21 
9 
1 

1 


Capital. 


$11,  500 
495,  out! 

8,000 
17,  000 
35,  500 

625,  300 
20,  000 
75,  000 
12,  400 

223,  500 

300,  000 
15,  000 

11,  700 

19,  000 
896,  000 

42, 100 

20,  500 

12,  000 
1,  935,  000 


5,  500 

57,  000 

29,  950 

2,  762,  396 

7,  9-i5 

133,  000 
50,  000 
46,  500 
42,  500 
10,  600 

3,400 

711,  700 

283,  000 

16, 150 

5,000 

35,  000 

86,  600 

304,  000 

22,  900 

2,000 

25,  000 

1,  235,  000 

64,  000 

1, 149,  055 

26,  000 

2,150 

324, 120 

22, 100 

90,  000 

45,  000 

35,  000 

27,  800 
10,  OOO 

8,950 
90,  000 

15,  600 

151,  400 
26,  045 
18,  550 
10,  000 

300,  000 
15,  000 


20,  000 
16,  200 
10,  000 
279,  000 
40,  000 

10,  000 
47,  200 
63,  500 
30,  000 
16,  000 

410, 828 
03,  500 
117,  700 
301,  500 
140,  300 


AVERAGE  NUaniKK   OP 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


17 
148 

10 
21 
30 

201 
28 
43 
41 

118 

63 
9 

13 

5 

723 

35 

23 

7 

777 


5 

123 

18 


173 
24 
46 

1.32 
24 


354 

96 

24 

3 

60 
26 
319 
68 
12 

6 


69 

339 

35 

20 

323 

15 

17 


103 

21 

50 

4 

203 
12 


16 
12 

7 
44 
28 

10 
43 
38 
10 
0 

425 

57 

104 

766 

80 


Females  Children 
above  15      and 
years,      youths. 


7 
135 


27 
272 


7 
2,226 


102 

6 

1,391 


4 

1 

37 

60 

6 

5 
126 


53 


162 
40 
13 
42 


30 


16 


Total 

amount  paid 

in  wages 

during  the 

year. 


600 

31 

209 

8 

71 

15 

300 

26  1 

444 

17  I 

$3,  990 
114,  893 

6,000 

10,  750 
13,  080 

124,016 
14,834 
29,  000 
22,  610 
78,  031 

87,  500 
5,200 

4,260 

4,  500 

706,  510 

16,  293 

11,  900 
950 

477,  398 


3,086 

49,  925 

13,  747 

:,  773,  903 

6,600 

63,  706 

3,690 

21,  900 

23,  750 

9,200 

7,600 

136,  672 

49,  420 

11,  600 

2,250 

15,  000 
11,  038 

147,  703 
23,710 

10,  920 

16,  000 

387,315 
46,  000 

219,  960 
24, 600 

9,240 
66,  617 
7,175 

11,  000 

40,  000 

7,000 

13,  790 

7,700 

6,670 

11,000 

7,100 

100,  650 
8,347 
35,  075 
2,500 

100,  002 
2,250 


25,  540 
21, 180 
7,000 
30,  630 
16,383 

4,500 
20,  000 
28,  080 
10,  000 

3,900 

403,  282 
61, 075 
63,  012 
407,  457 
116,032 


Value 

if 

Value  of 

mateiials. 

products. 

$21, 

700 

$28,900. 

451, 

.548 

711, 

141 

15, 

125 

24,  000 

50, 

000 

65, 

000 

20, 

300 

40, 

600 

507, 

795 

755, 

625 

10, 

000 

32, 

212 

380, 

000 

450,  000 

32, 

940 

62, 

8.50 

482, 

000 

734,  300 

478,  445 

850, 

000 

72, 

335 

83, 

800 

18, 

800 

28,  400 

12, 

000 

21, 

000 

1,  686,  417 

2,  514, 

860 

28, 

326 

07, 

526 

5, 

900 

32, 

500 

11, 

000 

22, 

000 

1,  661, 

610 

2,  696, 

799 

11. 

805 

25, 

118 

306, 

077 

444, 

900 

72, 

:i75 

135,  260 

8,  593, 

:i(i7 

13,  559, 

04b 

12, 

,s;)U 

24, 

190 

141, 

436 

277,  429 

76, 

000 

100 

000 

45, 

200 

152, 

140 

17, 

910 

64,275 

8, 

300 

25, 

900 

38, 100 

52,  400 

811 

758 

1, 130,  482 

170 

441 

276,  861 

9 

350 

29,  000 

20 

000 

25 

000 

85 

noo 

120 

000, 

)  252 

403 

285 

825 

159,  037 

399,  912 

23 

450 

59 

600 

30 

200 

45 

000 

55,  050 

95 

000. 

1,  456,  324 

2, 129,  779. 

135,  000 

200 

000 

783,  775 

1,  212  900 

33,  000 

72 

000 

11 

200 

24,  500 

233 

552 

419,  935. 

15 

000 

34 

650 

23 

370 

40 

000 

16,  000 

72,  000 

19,  750 

32,  300 

12 

560 

38,  OUO, 

60,  000 

100 

000. 

14 

650 

26,460 

22,  370 

40 

000 

103,  260 

125 

000 

202,  700 

329,  300. 

16,  778 

38 

363 

8 

400 

.   62 

900 

40 

000 

50 

OOO 

343 

105 

648 

848 

32 

000 

38 

600 

21 

350 

124 

900 

43 

840 

77 

160 

60 

000 

75 

000 

230 

230 

385 

230 

160 

000 

204 

OUO 

12 

000 

23 

000 

43 

700 

88,  300 

j     204 

000 

324 

400 

36,  000 

66 

000 

20 

000 

32 

000 

360,  790 

988,  016. 

1     24; 

600 

352 

,200 

258 

,975 

389,  883 

1,00! 

,506 

1,  649,  050 

177 

,537 

381 

,932 

271 
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Table  V.— SELECTED  STATISTICS  OF  MAI>rUFACTUEES,  BY  C0UI5"TIES,  ETC.:  1880. 

MASSACHUSETTS— Continued. 


Counties  and  industries. 


Suffolk— continued. 

Boxes,  Tvooden,  packing 

Brass  castings 

Bread  and  other  bakery  products 

Brick  and  tile  (see  also  Drain  and  sewer  pipe)  . 
Bridges 


Brooms  and  brushes 

Buttons 

Carpets,  other  than  rag  {see  also  Woolen  goods) . 

Carriagp.  and  wagon  materials 

Carriages  and  sleds,  children's 

Carriages  and  wagons 

Cars,  railroad,  street,  and  repairs 

Cement 

Cheese  and  butter  (factory) 

Chocolate *. 


Cleansing  and  polishing  preparations 

Clothing,  men's 

Clothing,  women's 

Coflee  and  spices,  roasted  and  ground 

Collins,  burial  cases,  and  undertakers'  goods 

Collars  and  cuffs,  paper 

Confectionery 

Cooperage 

.Coppersmithing  (see  also   Tinware,  copperware,  and  eheet-iron 

ware). 
Cordage  and  twine 


Cork  cutting 

-Oorsets 

Cotton  goods  {see  also  Hosiery  and  knit  goods ;  Mixed  textiles) . 

Cutlery  and  edge  tools  (see  also  Hardware) 

Drain  and  sewer  pipe  {see  also  Brick  and  tile) 


Drugs  and  chemicals  (see  also  Baking  and  yeast  powders ;  Patent 
medicines  and  compounds). 

Dyeing  and  finishing  textiles 

rDyestuifs  and  extracts 

Klectrical  apparatus  and  supplies  (see  also  Telegraph  and  tele- 
phone apparatus) . 

Electroplating 


'Engraving  and  die-sinking  . 

Engraving,  wood 

Fancy  articles 

^Tei'tilizers 

Files 


Fire-arms 

Flavoring  extracts 

Flouring-  and  grist-mill  products 

iFoundery  and  machine-shop  products  (see  also  Iron  work,  archi- 
tectural and  ornamental ;  Steam  fittings  and  heating  apparatus). 
Fruits  and  vegetables,  canned  and  preserved 


FumLshing  goods,  men's 

Furniture  (see  also  Mattresses  and  spring  beds;  ITpholstering) . 

Furniture,  chairs 

Furs,  dressed   

jGas  and  lamp  fixtures 


Oas  machines  and  meters 

Glass  

'Glass,  cut,  stained,  and  ornamented . 

Glue 

Gold  and  silver  leaf  and  foil 


'Grease  and  tallow , 

Grindstones , 

■Hairwork '. 

Hand-stamps 

Hard»var6  (see  also  Cutlery  and  edge  tools) 

Hardware,  saddlery^ 

Hats  and  caps,  not  including  wool  hats 

Hones  and  whetstones 

Hosiery  and  knit  goods  (see  also  Cotton  goods ;  "Woolen  goods)  . 
Housefurnishing  goods 


Ink 

Instruments,  professional  and  scientific 

Iron  and  steel 

Iron  bolts,  nuts,  washers,  and  rivets 

Iron  doors  and  shutters 


iron  forgings 

Iron  nails  and  spikes,  cut  and  wrought 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and 
machine-shop  products). 

.  Japanning 

Jewelry : , 


liabels  and  tags 

Lamps  and  refiectors 

Xapidary  work  

Lard,  refined 

iead,  bar,  pipe,  sheet,  and  shot. 
272 


No.  of 
estab- 
lish- 
ments. 


5 

27 

122 

9 


17 
2 
1 
3 
2 

26 
4 
1 

1 
1 

3 

226 

24 

12 

9 


2 
S 

19 

22 

11 

6 

0 

7 

1 

7 

9 

138 


15 

127 

8 

13 

2 

1 

1 

10 

2 


Capital. 


$18,  500 
225,  400 
389,  550 
128,  800 
53,  000 

294,  800 

26,  000 
1,  000,  000 

52,  000 
42,  000 

387,  000 

108,  000 

15,  000 

4,000 

350,  000 

61,  500 

4,  203,  893 
319,  900 
289,  000 

27,  300 

180,  000 

256,  975 

79,  467 

107,  200 

706,  650 

32,  434 

45,  000 
648,  000 

34,  600 
60,  000 

210,  000 

14,  300 
148,  000 
162,  500 

113,  450 

6.3,150 
20, 135 
17,  500 
693,  000 
57,  200 

125,  000 

66,  700 

624,  000 

5,  340,  833 

242,  700 

69,  900 

1,  427,  075 

110,  000 

64,  .547 
25,000 

47,  000 
87,  000 

65,  660 

35,  000 

19,  300 

392,  000 

29,  000 
28,  800 

9,  500 
118,  850 

20,  000 
106,  200 

7,000 

101,  800 

20,  700 

80,  000 

81,  000 
1,  624,  408 

30,  000 
CO,  000 

420,  000 

300,  000 

10,  000 

4,600 
193, 100 

288,  000 
51,  500 
39,  000 
42,  000 

174,  000 


AVEHAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


46 

247 
528 
196 
138 

2.52 
30 

254 
23 
97 

428 
108 


21 

2,252 

2»9 


13 
281 
119 
141 

343 

34 
19 
102 
41 
12 


22 
120 


137 
62 
26 

269 
64 

65 

22 

70 

4,097 

97 

25 

2,301 

166 

42 

33 

22 
63 
77 
44 
31 


12 

48 

39 

222 
10 

103 
25 


93 

1,108 

34 

100 

149 
125 
21 

27 
277 

74 
60 
33 
12 
25 


Females 

above  15 

years. 


2 
139 


167 
138 

402 


Children 

and 
youths, 


59 


6,853 
1,740 


37 
261 


108 

16 

242 
384 


31 

"is 

181 


152 

5 

74 

26 

2 

73 

2 

2 

1 

167 

14 

1,394 

10 


Total 

amount  paid 

in  wages 

during  the 

year. 


190 
17 


32 

7 

12 
3 

12 

1 

4 

95 
65 

2 

2 
7 

94 

58 
4 
3 

1 
3 

$16,507 
124, 192 
287,  376 
45,  789 
61,  620 

170,  301 

36,  000 
333,  805 

15,  363 

37,  875 

228,  887 

60,  629 
3,500 
2,  250 

42,  556 

8,484 

3,  422,  076 

423, 573 

70,  089 

18,  956 

17,  493 
194,  836 

61,  532 
86,  360 

134,  996 

15,  749 

69.  240 

143,  650 

19, 198 

4,600 

54, 148 

11,200 
67,  680 
48,308 

41,  241 

83,  850 
40, 125 

11,  680 
141,  427 

23,  448 

24.  000 
20,  116 
41,242 

2,  247,  446 

83,  997 

47,  .300 
1,  093,  337 

85,  261 
31,  016 

12,  500 

14,  0.56 
27,  000 

48,  511 
18,  525 
20,  085 

54,  880 
3,900 

20,  791 
4,807 

23,  376 

17,  720 

146,  252 

7,400 

106,325 

11,  576 

25,  220 

63,  446 

444,  095 

21,  060 
50,  000 

107,  779 

84,  000 

6,000 

12,  890 
133,  382 

62,  210 
26, 121 
19,  700 
7,344 
15,  042 


Value  of 
materials. 


$60,  998 

206,  654 

1, 100,  478 

81,  239 

206,  300 

498, 109 
43,  600 
1,  073, 108 
70,  000 
95,  384 

263,  381 
68,  066 
18,  000 
24,  287 

525,  000 

18,  476 
9,  851, 108 
1,  028, 135 
1,  243,  971 

18,  625 

49,  772 

1,  070,  425 

86,  374 

115,  800 

774,  935 

62,  467 
105,  000 
634,  703 

1-7,  670 

10,  500 

323,  632 

18,  500 

400,  000 

44,  606 

53,  990 

63,  302 
4,250 

23, 100 
836,  490 

11,  700 

28,  000 
174, 276 

1,  017,  010 

2,  929,  090 

496,  250 

219,  250 

2,  047, 483 

207,  279 

179,'177 

25,  000 

14,  615 

24,  070 
34,  630 
77,  495 
65,  900 

436,  210 

42,  000 

33,  860 

8,750 

22,  930 

9,500 
196,  592 

11, 170 
298,  325 

22,  750 

45,  480 

20,  400 

I,  552,  002 

17,  000 

200,  000 

250,  947 
137,  000 
17,  200 

4,290 
228,  815 

338,  725 

25,  000 
56,  675 

161,  960 
483,  024 


Value  of 
products. 


$80, 900 
436, 230 
1, 697, 894 
102, 070 
325, 600 

838,  040 
95, 000 
1,  510, 305 
110, 770 
150, 200 

645, 985 
141, 396 
50, 000 
32,  500 
850,  000 

49, 000 
16, 174, 192 
1,  808,  520 
1, 448, 869 

62, 950 

86, 903 

1,  625, 014 

188,  560 

249, 100 

1, 124, 400 

106, 125 
226,  600 
786, 340 
68, 500 
22, 000 

459, 097 

84, 600 
650,  000 
119, 289 

147, 550 

224, 031 
83,  975 
48,200 
1, 276, 170 
67, 133 

100, 000 

270, 000 

1,  111,  000 

6,  698, 775 

681, 188 

377, 925 
3, 932, 731 
332, 238 
263,  250 
64,  000 

39, 000 
72, 000 
114,340 
106, 822 
96, 175 


55, 000 
74, 300 
20, 356 
82,400 

36, 300 
441,276 

31, 000 
498, 683 

46,200 

170, 000 

123, 540 

2,189,987 

54,000 

300, 000 

602,970 
275, 000 
38, 000 

25, 060 
481,  722 

450,  325 
75,000 
102, 200 
174,084 
578,057 
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Table  ^^— SELECTED  STATISTICS  OF  MAXUFACTUEES,  BY  COUNTIES,  ETC.:  1SS(*. 

MASSACHUSETTS— Continued. 


Counties  and  industries. 


Suffolk— continued. 

Loathor,  carried 

LeatbcT,  dressed  skins - 

Leather,  tanned 

Liquors,  distilled 

Liquors,  malt 


No.  of 

estalj- 

lisli- 

ments. 


^). 


Litliograpting  (see  also  Printing  and  publishing 

Looting-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds ;  "Wood,  turned 
and  carved). 

Lumber,  sawed 

Malt 


Marble  and  stone  work 

Matches ;-----■-■: 

Mattresses  and  spring  beds  (see  also  Furniture)  

Millinery  and  lace  goods  (see  also  Artificial  feathers  and  tioivir.'i) . 
Millstones 


Mineral  and  soda  waters 

Mixed  textiles  (see  also  Cotton  goods ;  Silk  and  sUk  goods ;  Woolen 
goods). 

Models  and  patterns 

Musical  instruments  and  materials  (not  specified)    


Musical  instruments,  organs  and  material.^ 

Musical  instruments,  pianos  and  materials 

Nets  and  seines 

Oil.  illuminating,  not  including  petroleum  refining 
Oil  lubricating 


Oil,  neat's-foot 

Oilcloth,  floor 

Oleomargarine 

Paints  (see  also  Varnish) ■  -  -  - 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 


Perfumery  and  cosmetics 

Pickles,  preserves,  and  sauces 

Plated  and  Ijritannia  ware 

Printing  and  publishing  (sec  also  Lithographing) . 
Printing  materials 


Pefrigerators 

Eoofing  and  roofing  materials 

Eubher  and  elastic  goods 

Saddlery  and  harness 

Safes,  doors,  and  vaults,  fire-proof 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  Wood,  turned 
and  carved). 

Scales  and  balances 

Sewing  machines  and  attachments 

Shipbuilding 

Shirts * 


Shoddy  (see  also  Mixed  textiles) 

Show-cases 

Silk  and  silk  goods  (see  also  Mixed  textiles)    

Slaoghtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Soap  and  candles 

Soda-water  apparatus j  -  -  - 

Spectacles  and  eyeglasses  - 

Starch ." 

Stationery  goods 

Steam  fittings  and  heating  apparatus  (see  also  Toundeiy  and  ma- 
chine-shop products). 

Stencils  and  brands 

Stereotyping  and  olectrotyping  (see  also  Type  founding) 

Stone-  and  earthen-ware 

Straw  goods 

Sugar  and  molasses,  refined 


Surgical  appliances 

Telegraph  and  telephone  apparatus  (see  also  Electrical  apparatus 
and  supplies). 

Tinware,  copperware,  and  sheet-ironware  (.see  alsoCoppersmithing) . 

Tobacco,  chewing,  smoking,  and  s'miff  (see  also  Tobacco,  cigars  and 
cigarettes). 

Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smok- 
ing, and  snuff). 

Trunks  and  valisea 

Type  founding  (see  also  Stereotyping  and  olectrotyping) 

"Umbrellas  and  canes 

Upholstering  (see  also  Furniture) 

Yamiah  (see  also  Paints)  


Teneering 

Washing-machines  and  clothes-wringers  . 

Watch  cases 

Watches 

AVhalehone  and  rattan 


Window  blinds  and  shades 

Wirework 

Wood,  turned  and  carved  (see  also  Lumber,  pl.iucd;   Sash,  doors, 
and  blinds). 

Wooden  ware 

Woolen  goods  (see  also  Carpets,  other  than  rag ;  Mixed  textiles) . . 

18  M  M 


Capital. 


22 
G 


23 
1 
3 

2 

1 

1 

1 

0 

21 


5 
44 

n 

73 

'\ 

12 
3  ' 

3  : 

116 

7 

I 

1 

5 

9 

21 


3 

7 

1 

II) 


12 
6 
0 
3 
4 


AVERAGE  KUMBEE  OF 
HANDS  EMPLOYED. 


.$485,  900 

31.5,  600 

25,  000 

245,  000 

2,  ;t'4,  400 


124,200 
372,  500 

25,  000 

20,  OOO 

700,  400 
56,000 

185,  .597 
?.S.  500 
40,  000 

74,  600 

3,000 

000,000 

24,  850 

28,  200 

445,  360 

1,673,000 

50,000 

90,  000 

52,  000 

8,000 

25,  000 
3,  000 

241,  500 
179,  650 

21,  .500 
12,  500 
58,  000 

2,  501,  035 
15,  300 

52,  350 

186,  625 
1,135,000 

179,  800 

37,  000 

73,  800 

49,  000 

243,000 

1,  451,  850 

C9,  300 

5,000 
10,  800 
132,  800 
918,  000 

174,  200 

95.  000 
8,  200 
20,  000 
48,81)0 
268,  500 

23,  500 

38,  000 
63,  000 
41,  000 

1,  029,  ,500 

30,  .500 
100,  000 

323,  980 
220,  000 

170,  .506 


Males 

above  16 

years. 


025 

200 

30 

75 

1,029 


20' 

104,  5110 

4  1 

147,  200 

3  ' 

17,  Ollll 

42 

123,  757 

5 

74,  000 

25,  000 
40, 1.50 
05,  000 
170,  500 
24.  500 

42,  250 

09,  400 

327,900  I 

6,000 
100,000  , 


Females  Children 
above  15      and 
years,     youths. 


576 
268 
233 

30 
5 

1,043  ' 
35 

181  I 
15 

59 

90  :. 
32 
106 

84 
39 

512 

1,107 

10 

11 

11 

10 
56 
2« 
69 
07 

23 
9 
16 

2,348 
12 

04 

256 

440 

398 

70 


39 
41 

841 
34 

12 

17 

81 

211 


189 

18 
7 


28 
90 
76 
33  ' 
395 


51 
369 


31 


107 
441 


21 
71 


30 

128 

109 

1 


1 

2 

2 

66 

17 
10 

a 

443 
1 


621 
21 


139 

4 

'202" 


157 
151 


21 


Total 

amount  paid 

in  wages 

during  the 

year. 


15 
10 

17 


15S  0    

Ill   ,  SO                 5 

7     :  15       

ISO  45                 3 

IS      ^ 

10    - 

103  )il                 3 


Value  of 
materials. 


$281,420 

82,7.53 

18,600 

35,000 

493,  398 

336.  327 

147,  950 
109,754 

15,672 
2,  .500 

392,  713 

26, 1100 
137,  194 

33,  300 

24,  000 

.  51,  340 
15,  000 
176,  010 

39,  604 
19,  550 

319,  804 

693,  867 

17,  000 

0,  500 

5,800 

3,380 

24,  480 

0,875 

38,  830 
49,  647 

12,  690 
6,  530 

11,000 

1,787,413 

8,460 

22,430 
119,  842 
370,  Oil 
108,  607 

27,  800 

39,  625 

23,  770 
29,  358 
636,  458 
44,  026 

4,600 

8,900 

106,  845 

15:1,  263 

38,  C31 

7:!.  336 
11,500 
3,  675 
41.  633 
97,  080 

10,  0,j0 
5!i.021  1 
34,  050 
51,  227 
202,  OCX 

28,300    i 
75.000 

2.30,833 
4:),  031  11 


216,574 

82,665  'I 
100,263  li 
8,811  i 
105,  333 

10,  530 

4,  530 
9,  COO 
86,112 
79.350  I; 
19,115  ,1 
I 
25,  ,540  <\ 
55,  100 
208.  S29 

8.950  !! 

13,000  i; 


$2,  780,  517 

439,840 

330,  800 

415,  .500 

2,  496,  159 

437,360 
269,  895  ' 
261,500  I 

61,700 

18,  000 

077,  791 
100,  500 
620,  722 
224,  000 
24,  000 

137,  084 
15,  000 
581,472 

13,610 
7,307 

41I,  090 
943,  069 

9,5,000  1 
300,000 

90,  POO 

60,  000 
100,  026 

50,000 
281,  400  * 
345,850 

69,  550 
34,  500 
12,  610 
1,958,668 
12,000 

44,400 

304,205 

1.  3.3-J  841 

2.51,427 

100,000 

124,480 

11,440 
30,870  ■ 
72-1.422 
200,  800 

20,  000 
10,460  I 
222,  815  I 
6,500.139 

138,  000  1 

1 

270,638 

4,030 

41,553 

10.;,  .870 


Value  of 
products. 


$3,  360.  809 

579,330 

370.  480 

5:10,  300 

4,  480,  442 

0,<!).  020 
5';4..597 
480,810 

120,  000 

27,  000 

1,  430,  311 
200,  000 
7.37, 102 
317.  000 

OJ,  000 

239,  644 
60,  000 
909,  000 

8^,455 
30,  000 

904.  732 

2,  100.960 

123,  oeo 

343.000 
14.1,000 

70,  000 
1,50,  710 

65,  000 
390.  900 
771,631 

120,000 

78,  000 

43,  000 

5,  479,  518 

28,  050 

87,  700 

537,-667 

2, 161,  909 

501,  4.58 

170,  000 

195,  045 

51,  613 

102,  700 

1,4711,148 

329,  800 

30,  000 

29,  980 
443.425 

7,  000.  777 

231,  383 

487,  -JIlO 
23,  730 
40.71" 

211T.  O30 


14.  .523 

34,  Ous 

24,235 

122,  974 

.,  544.  0S4 

43.000  I 
220.  025  I 

.534,061 
lOS.  1.83 

328,  053 


,443 
,  425 


18 


,  500 


4.  1,50 

61,200  ! 

274,480 

20,  000 

41,044 


01, 
104, 
433, 


13.  800 
40,  ,S75 


,53,  20;i 

113.030 

102.  OOlt 

22o,  -^i):, 

16,  51-:,  700 

100,000 
37,^,  9  10 

1.062,072 
r31,.53.H 

0.34,  507 

400,  70S 

3,.l|  040 
348 
500 


3i'2. 
-48, 


2.3.  000 
12.1.000 
427. 371 
US.  000 

tiO.  417 

112.843 
214.  3, ,7 
791,355 


era 
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Table  Y.— SELECTED  STATISTICS  OF  MANUFACTURES,  BY  COUNTIES,  ETC.:  1880. 

MASSACHUSETTS— Continued. 


Counties  and  indnetriee. 


WOECESTEK; 

Agricailturnl  implements 

Bagging,  flax,  hemp,  and  jute 

Belting  and  hose,  leather 

Bluing'. 

Bookbinding  and  blank-hook  making . 


Boot  and  shoe  eut  stock. . 
Boot  and  shoe  findings... 

Boots  and  shoes 

Boxes,  fancy  and  paper  . . 
Boxes,  Tvooclen,  packing  . 


Brass  castings 

Bread  and  other  bakery  products- 
Brick  and  tile 

Brooms  and  brushes 

Buttons 


Carpets,  other  than  rag  (see  also  Woolen  goods) . 

Carriage  and  wagon  materials .• 

Carriages  and  sleds,  children's 

Carriages  and  wagons 

Cars,  railroad,  street,  and  repairs 


Cheese  and  butter  (factory) 

Clothing,  men's.  -^ 

Clothing,  women's 

Coifee  and  spicea,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods    

Combs , 

Confectionery 

Corsets 

Cotton  goods  (see  also  Hosiery  and  knit  goods ;  Mixed  textiles)  . 
Cutlery  and  edge  tools  (see  also  Hardware ;  Tools) 


No.  of 
estab- 
lish- 
ments. 


Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds) . 

Dyeing  and  iinishing  textiles 

Enrelopes 

Fancy  articles ■ 

Felt  goods  (see  also  "Woolen  goods) 


Files  (see  also  Saws) 

Fire-arms 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  (see  also  Steam  fittings  and 

heating  apparatus). 
Fruits  and  vegetables,  canned  and  preserved 


Furniture  (see  also  Mattresses  and  spring  beds  i  Upholstering) . 

Furniture,  chairs 

Gas  machines  and  meters 

Grease  and  tallow 

Hardware  (see  also  Cutlery  and  edge  tools ;  Tools) 


Hats  and  caps,  not  including  wool  hats 

Hones  and  whetstones '. 

Hosiery  and  knit  goods  (see  also  Cotton  goods ;  Woolen  goods) . 

Instruments,  professional  and  scientific 

Iron  and  steel 


Iron  bolts,  nuts,  washers,  and  rivets  . 

Iron  pipe,  wrought 

Iron  railing,  wrought , 

Ivory  and  bone  work 

Japanning 


Leather  board  (see  also  Paper)  . 

Leather,  curried 

Leather,  tanned 

Linen  goods 


Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds  :  Wood,  turned 
and  carved). 

Lumber,  sawed 

Marble  and  stone  work 

Mattresses  and  spiing  beds  (see  also  Furniture) 


Mixed  textiles  (see  also  Cotton  goods;  Silk  and  silk  goods ;  Woolen 
goods). 

Musical  instruments,  organs  and  material's 

Musical  instruments,  jnanos  and  materials 

Paper  (see  also  Envelopes ;  Leather  board) 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . . 

Photographing  materials 

Pocket-books 

Printing  and  publishing 

Booiing  and  roofing  materials 

Saddlery  and  harness  


Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  Wood,  turned 

and  carved). 
Saws , 


Screws 

Shoddy  (see  also  Mixed  textiles) 

Silk  and  silk  goods  (see  also  Mixed  textiles). 

274 


5 

67 
18 

1 
2 
2 

7 
2 

4 

4 

85 

128 


4 
2 
14 
10 
1 

9 

2 

147 

26 

5 

3B 


Capital. 


*.305,  000 

720,  000 

103,  000 

17,  400 

34,  200 

115,  050 

8,800 

4,  363,  412 

25,  400 

111,  580 

16,  200 
80,  200 
91, 200 
10,100 
48,  400 

1,  537,  646 
53, 100 

36,  000 
172, 100 
135,  000 

60,  250 
114,  300 

42,  000 
4,200 
23,  000 

101,  990 
16,  900 

112,  200 
7,  298,  930 

576,  375 

20,  000 
550,  000 
55,  000 
71,250 
290,  000 

13,  800 

124,  000 

414,  160 

4,  277,  601 

65,  700 

316,  500 
1,  765,  800 
85,  000 
15,  500 
50,  600 

61,  600 
22,  625 

161,525 

14, 800 

1,  750,  000 

10,000 
8,500 

37,  600 
21,000 
32,560 

55,000 

60,  OOO 

402,  200 

121,  800 

30,  000 

7,600 
59,  000 

386,  550 
89,  600 
10,  000 

1,591,500 

255,  800 
58,  000 

876,  000 
15,  500 

15,  000 
10,  000 
161,  334 
12,  200 
50,  600 

294,  600 

129,  000 
88,  500 

133,  000 
10,  000 


AVEHAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


267 
227 

29 
5 

29 

130 
13 

7,290 
11 

142 

19 
116 
244 

19 
180 


21 
233 


4 
19 

272 

17 

92 

3,340 

467 

14 
521 

58 
232 
155 

36 

306 

116 

4,266 

12 

392 

1,853 

33 

21 

46 

101 

10 

49 

21 

2,354 

25 
7 
22 
'39 
12 

48 
16 
206 
108 
15 

42 
40 

443 

170 

9 


397 

77 

281 

5 

12 
19 
156 
29 
69 

319 

82 

120 

89 

5 


Females 

above  15 

years. 


1 
197 


13 
385 


1,300 
74 


1 
10 
70 

703 


2 

208 

53 


2 

53 

8 

999 

,267 

1 


41 
210 
47 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

daring  the 

year. 


6 
112 


3 
800 
14 


118 
4 


1 
107 


5 

457 

2 

2 

1 
6 


21 

"iei 

986 
2 


22 

iio 


138 


$115,  934 

1 16,  886 

14,  545 

3,050 

1.5,  904 

104,  555 

6,650 

3,  930,  559 

17,  461 

58,  256 

8,520 
61,  927 
48.  292 

9,900 
73,  250 

380,  622 
18,279 
13,  500 

103,010 
38,  560 

6,802 

111,322 

13,  976 

1,800 

11,  673 

131,  364 

6,725 

278,  822 

2,  015,  931 

224,  795 

8,400 

164, 149 

80,  477 

88,  686 
60,  400 

15,  450 

136,  091 

40,  216 

2,  037,  227 

8,200 

169,  511 
895,  276 

19,  331 
7,750 

17,400 

65,  700 

10,  770 

42,  746 

11,  352 
984,  001 

15,  000 
3,675 
9,100 

18,  300 

12,  797 

31,  302 
4,513 

89,  965 
45,  090 

7,100 

10,  362 
22,  800 

90,  399 
83,854 

4,300 

753,  879 

188,  662 

43,  049 
167,  348 

3,450 

10,  000 
10,  800 
103,  963 
15,  075- 
27,  200 

140, 152 

38,  795 

48,  737 

41,213 

5.000 


Value  of 
materials. 


$116, 322 
296,  521 

225,  960 
45, 125 
35,  382 

226,  050 
7,890 

9,  626, 477 

26, 123 

185,  490 

50,  390 
259,  642 
26, 186 
13,  660 
61, 100 

1,  387,  211 
43,  751 
18,  800 
158,  500 
126,  208 

66,  993 
219,  046 
50, 150 
26,  000 

22,  737 

111,  489 

23,  715 
450,  600 

4,  270,  726 
265, 130 

12,  000 
780,  000 
476,  900 

76,  887 
309,  290 

6,425 

61,  300 

1,  335,  238 

3, 176,  722 

20,  650 

329, 491 
1,  490,  070 

21,  674 
29,820 
23,800 

49,  725 

11,  500 

110,  000 

6,850 

1,  688,  285 

30,  000 
15,  000 

18,  560 

13,  700 
30,  629 

24,  333 

19,  375 
1, 164,  795 

433,  370 

14,  000 

23,976 
49,200 

387,  326 

81,  553 

9,075 

2,  385,  936 

282,  830 

48,  254 

1,  032,  972 

7,700 

25,  000 
21,  733 
74,  809 
38,  230 
46,  334 

297,  527 

87,866 

72,  502 

647, 110 

22,000 


Value  of 
products. 


$394, 52ft 
553,  063 
256, 140 
53, 174 
64, 750 

433, 127 

24,640> 

15, 103, 099 

58,17(k 

398,  052 

67,244 
395, 554 
106, 000 

34,200 
172,750 

2,185,20ft 

88,  ISO' 

39, 600 

339, 330 

174, 768 

103, 873 
423, 890 
74, 975 
29, 700- 
40, 604 

316, 010' 

38, 220 

788, 425 

7, 853,  539' 

626, 896 

35, 000' 
990, 000- 
624, 776 
208, 500 
367, 320 

31, 100. 

247, 828 

1,462,611 

6,377,641 

37, 800 

610, 756 
2, 816, 099 
62, 500 
51, 700. 
65, 800' 

132,410 
34,  OOO 

185, 000' 

29,300 

2, 701, 993. 

60, 000' 
20, 000 
35, 360 
43, 5001 
52, 405 

90, 009' 
28,875 
1,409,005' 
544, 395 
27,000 

45, 075' 
83, 000 

632, 390. 
218,375 
22,950 

4,  559, 716 

558, 025 

116,740 

1, 619, 750 

20,500' 

40, 000 
37, 916 

249,482 
67, 175 

114, 745 

502, 033 

171,216 

158,990 

l,120,920i 

34,900' 
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Table  Y.— SELECTED  STATISTICS  OF  MANUFACTURES,  BY  COUNTIES,  ETC.:  1880. 

MASSACHUSETTS— Continuetl. 


Couutiea  and  industries. 


!  No.  of 
estab- 

I  lish- 
ments. 


■Worcester— continued. 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establiahmenta. 

Soap  and  candles 

Spectacles  and  eyeglasses 

Steam  fittings  and  heating  apparatus  (see  also  !Foundery  and  ma- 
chine-shop products). 

Stone-  and  eaitUen-Trare 

Straw  goods 

Tinware,  copperware,  and  sheet- iron  "ware 

Tobacco,  cigars  and  cigarettes 

Tools  (see  also  Cutlery  and  edge  tools;  Hardware) 

Toys  and  games 

Umbrellas  and  canes 

TJpbolstering  (see  also  ITurniture ;  Mattresses  and  spring  beds) . . . 

Wire  .'. 

Wirework 

"Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors, 
and  blinds). 

"Wooden  ware 

"Woolen  goods    (see  also  Carpets,   other  than  rag;   Felt  goods; 

Mixed  textiles;  "Worsted  goods). 
Worsted  goods  (see  also  Woolen  goods) 


Capital. 


AVERAGE  NUilBER  OF 

HA-NDS  EMPLOYED.  Total 

amount  paid 

I                 I                 I  in  wages 

Males    I  Females  |Children!  during  the 

above  16  above  15       and      |  year, 
years,    j    years.   [  youths,  j 


$205, 100 

95 

57,  650 

67,  000 

6,000 

36 

182 
8 

27,  500 

35 

780,  500 
116,500 

4S,  800  ' 
491,  227 

39,  000 

720 
150 

73 
309 

90 

10,  000 

11,875 

1,  622,  000 

155, 100 

58,  850 

15 

24 

2,360 

106 

81 

213,  600 
6,  610,  500 

239 
3,703 

237,  500 

96 

1 

13 


1,978 

17 

17 

17 

3 

3 

12 

7 

3 

20 

10 

108 

2 

5 

- 

13 

38 

2,329 

560 

211 

50 

$46,  585 

13,  728 
HS,  175 
5,500 

17,  500 

659,  041 
62,  517 
42,  772 

156,  615 
41,  000 

6, 199 
12,  300 
915,  726 
70,  082 
29,  010 


112,  455 
',  012,  803 


Valuo  of 
materials. 


$1,  523, 105 

35,  358 

97,  665 
40,  000 

8,000 

1,  351,  404 
100,  570 

94,  814 
147,  963 
25,  309 

8,000 
■:8,  700 

2,  656,  600 
272,  001 

27,847 


207,  670 
7,  790,  689 


571, 140 


Value  of 
products. 


$1,  726,  593 

80,  783 

215,  1.50 

.'Ai,  000 

44, 000 

2,  249,  683 

221,174 

171, 102 

401,  792 

85,  OOO 

39,  768 

55,  200 

4,  307,  COO 

386,  266 

84,  41.5 


386,  800 
12,  627,  533 


J1ICHIC4AN. 


Alcona  ; 

Lumber,  sawed 

Allegan: 

Agricultural  implements 

Cheese  aud  butter  (factory) 

Clothing,  men's 

Cooperage 

Flouring-  and  grist-mill  products 

Furniture 

Furnitui'e,  chairs 

Leather,  tanned 

Lumber,  sawed 

Paper 

Saddlery  and  harness 

Sash,  ddora,  aad  blinds 

Ali'Esa  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

ASTEIM : 

Iron  and  steel 

Lumlotr,  sawed -- 

Lahiuga: 

Lumber,  sawed 

BaUHV : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Sash,  doors,  and  blinds 

Sporting  goods 

Bat: 

Cooperage  

Flouring-  and  grist-mill  products 

Foundefy  and  machine-shop  products 

Liquors,  malt  

Lumber,  planed  (see  also  Saab,  doors,  and  blinds) 

Lumber,  sawed 

Needles  and  pins 

Salt 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

'Wooden  ware 

Bekzjk: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Beeeiex  : 

Boxes,  wooden,  packing 

Carriages  and  wagons 

Cooperage  

Flouring-  and  grist-mill  products 

Foundery  and  machine-snop  products 

Fruits  and  vegetables,  canned  and  preserved 

Furniture .-. 

Handles,  wooden 

Hosiery  and  knit  goods 

Lumber,  sawed 


7 

4 

10 

23 

6 

2 
11 


$140,  000 


66,  052 
5,200 

10,  200 

5,500 

204,  250 

26,  690 
30,  000 
36,  800 
338,  235 
50,  000 

8,100 
22,  000 


16,  000 

747,  250 


500,  000 
60,  400 


85,  000 


103,  800 
42,  950 
20,  000 
20,  000 


15,  994 

08,  000 

278,  000 

55,  500 

■  11,000 

,  088,  500 

20,  000 

926,  000 

51,  000 

20,  000 


64,900 
183,  300 


72,  200 
36,  500 
16,  600 
268,  967 
24,  300 

10,  200 
96,  040 
20,  000 
34,  2.'^9 
301,  050  II 


90 


46 

272 

16 

12 

8 


6 
591 


251 
17 


79 

36 

322 

21 

14 

1,818 

8 

531 

60 


4 
172 


169 

142 

31 

72 

33 

37 

176 

25 

34 

364 


14 

0       8 

".'/.< 5 

109  !      3 

..-.1     23 


$29,  750 


14,  613 
1,742 
6,200 
7,300 

20,  942 

5,750 
18,000 
33,  550 
71,680 
10,  500 

3,900 
3,750 


1,081 
168,  350 


98.  603 
5,375 


9,666 

9,101 

3,000 

25,  000 


32,  920 
13,  575 
126,  583 
10,  585 
5,200 

554,  630 
3,000 

244,  860 

21,  500 

4,600 


'j.so 

58,  253 


41,419 

Li:;,  000 

0,015 

;i'.  0(10 
,'..  4i;i. 

,',7,  179 

9,  COO 

32,  260 

1112,853 


$143,  442 


27,  245 

15,  046- 

10,000 

7,050 

697,  375 

9,600 

40,  000 

113,  360 

498,  372 

54,  000 

13,  585 
11,  200 


20,  825 
876,  760 


190,  981 
25,375 


165,  021 


297,  871 
34,  467 
15,009 
15,  000 


47,  480 

21.5,  176 

176,  200 

45,  824 

79,  000 

,401,. 681 

9,500 

405,  758 

32,  700 

95,  698 


17,  334 
379, 143 


72,  COO 
811,  000 
22,  225 
751,900 
8,  80«' 

24,  127  I 
.59,639 
10,  COO 
46,  365  I 
353,  956 


$211,  792 


65,  589 

20,  966 

21,  500 

22,  400 
791,  573 

20,  200 

63,  000 

174,  250 

762,  473 

74,  860 

27,  550 
24,  600 


25,842 
1,  330,  805 


389,  740 
35,  700 


237,  OOO 


324,  940 
67,  005 
30,  000 
50,  000 


106,  840 

241,  804 

340,  695 

81,  218 

94,  000 

5,  832,  307 
20,  000 

936,  473 
59,  OOO 

104,783 


160,  000 


23,643 
516,  902 


157,  200 
118,000 

42,  200 
830,  365 

27,  700 

33,  360 
161,384 
27,  000 
96,040 
D63,  597 
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Table  Y.— SELECTED  STATISTICS  OF  MA:N^UrACTUEES;  BY  COUNTIES,  ETC.:  1880. 

MICHIGAN— Continued. 


Couuties  audindustriea. 


Berrien— continued. 

Paper  (see  also  Wood  pulp) 

Saddlery  and  harness 

Saab,  doors,  and  blinds 

Shipbuilding 

Soap  and  candles , 


Tinware,  copperware,  and  sheet-iron  ware  . 

AVood  pulp 

Wooden  ware 


ErAXCH : 


Agricultural  implements 

Carriages  and  wagons 

Clothing,  men's 

Cooperage 

Plouring-  and  grist-mill  products  . 


Lumber,  sawed 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Tinware,  copperwaro,  and  sheet-iron  ware  . 
Tobacco,  cigars  and  cigarettes 

Calhoun : 


Agricultural  implements 

Bookbinding  and  blank-book  making 

Carriages  and  wagons 

Cooperage    

riouring-  and  grist-mill  products 


Foundery  and  machine-shop  products  . 

Furniture 

Hosiery  and  knit  goods 

Leather,  curried 

Leather,  tanned 


Lumber,  planed  (see  also  Saab,  doors,  and  blinds)  . 
Lumber,  sawed 

Pa 


Sash,  doors,  and  blinds  (see  also  Lumber,  planed)  . 
Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 


Cass 


Agricultural  im  plements 

Clothing,  men's 

Flouring-  and  grist-mill  pvodncts 

Foundery  and  machine-shop  producta 

Fruits  and  vegetables,  canned  and  preseiwed- 


Hoaiery  and  Icnit  goods 

Lumber,  aawed 

Saddlery  and  harness 

Cheboygan  : 

Flouring-  and  griat-mUl  products  . 
Lumber,  aawea 

Chippewa  : 

Lumber,  sawed 

Clahe: 

Flouring-  and  grist-miU  producta  . 
Lumber,  aawed 

Clinton:  » 

Agricultural  implements 

Carriages  and  wagons  

Cooperage . .-. 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Saab, 
Delta: 


doors,  and  blinds  . 


Charcoal  

Iron  and  steel-.. 
Lumber,  sawed  . 


Eaton  : 


C;irriages  and  wagons  

Flouring-  and  grist-mill  products  . 

Furniture 

Lumber,  sawed 

Sash,  doors,  and  blinds 


Ej::\iet  : 

P'louring-  and  grist-mill  producta  . 
Lumber,  aawed 

Genesee: 


Carriagea  and  wagons • 

Clothing,  men's 

Cooperage 

Flouring-  and  grist-mill  products 

Fouuilery  and  machine-shop  products 

i7() 


No.  of 

estab- 

Ush- 

ments. 


30  , 

l 

5  : 
6 


B 

19 

7 
4 
2 


3 
13 


1  i 
1 
18 
4 
1 


3  I 
12 
24 


2 
10 

3 
40 

7 


6 

3 

5 

18 


Capital. 


AVEEAOE   NUMBER  OF 
HAKDS  EMPLOYED. 


$60,  000 

27,  200 

18,000  ] 

2,200 

10,  000 

12,  300 
30,  000 
80,  550 


10,  800 
20,  .300 
15,  000 
14,  400 
116,  50O 

83,200 
12,  625 
31,  000 
4,300 
46,  400 


843,  500 
100,  000 
118,  .500 
14,  100 
601,  500 

104,  500 

34,  500 

13,  000 

2,584 

4,916 

30,  500 
40,  300 
13,  500 
50,  000 
18,  800 

26,  700 


33,  000 
16,  000 
140,  698 
23,  850 
6,000 

30,  000 
97,  700 
11,  800 


1".,  000 
771,  000 


310,  000 


7,000 
14,000 


23,  100  :i 

14,000  ' 

5,975  '; 

104,  800  I 

70,260  jj 

112,  000  i 


46,  400 
325,  000 
550,  000 


18,  000 
84,  500 
15,  000 
169,  200 
51,  .500 


36,  000 
169,  500 


68,200 

5,000 

12,  400 

242,  200 

72,  539 


Males    ,  Females  Children 
above  16  above  15       and 
years.       years,     youths. 


40 
148 


28 

29 

6 

30 

27 

145 

16 

20 

9 

157 


517 
40 
38 
32 
94 


Total 

amount  paid 

in  wages 

during  the 

Tear. 


29 


40 
5 

50 

3 

9 

7 

T> 

64 

4 

12 

56 



9 

45 
15 

9 

4 

3 

4'>, 

38 

^0 

40 
17 

11 

144 

6 

1 

15 

5 

13'1 

134 
0 

3 

5 

93 

37 

40 
38 



3 

8 

33 

106 

78 

S60  ' 

225 
126 

S3 

2 

i' 

36 



44 
256 
43 

i' 

1  1 

7 

6 

88 
11-7 

2 

1 

11 
44 

10 

76 
44 

$14,  392 

7,956 

7,000 

11,  150 

4,000 

3,600 
14,  400 
49,  000 


6,  2.50 
9,481 
5,068 

10,  341 

11,  954 

35,  774 
5,603 

7,  150 
5,040 

71,  834 


193,  779 
24,  260 
19,960 
8,916 
34,  566 

36,  409 

16,  000 

6,500 

1,167 

2,783 

4,100 
13.  853 

7,562 
15,  000 

5,000 

10,840 


6,000 

2,500 

10,  155 

25,  635 

6,600 

6,500 

30,  333 

6,270 


1,775 
J8,  650 


34,  600 


675 
30,  545 


16,  048 
22,  300 
14,  800 

8,970 

17,  484 

31,  000 


72,  800 
100,  000 
29,  505 


6,700 

9,784 

21,  000 

45,  342 

17, 140 


1,860 
27,  747 


43,  600 

9,200 

9,800 

24,  047 

17, 135 


Valne  of 
i^aterials. 


$21,  800 
13,  845 
13,  000 
27,  050 

12,  000 

13,  600 
26,  000 
42,  260 


10,  700 

10,  894 

15,  285 

9,150 

305,  036 

100,  830 

13,  730 
10, 400 

14,  300 
81,  902 


490, 146 
45,  684 
19,  500 
10,300 
1,  044,  093 

68,  900 
16,  760 
13,  018 
28, 135 
24, 140 

19,  000 
42,  355 
26,  090 
33,  000 
12,  200 

25,  640 


10,  000 
15,  000 
297,  959 
41,  200 
19,  500 

44,600 
90,763 
15,365 


31,  690 
350,  600 


76,  500 


36,  845 
70,  400 


10,  396 
39,  500 
60,  700 
269,  695 
50,  360 

62,  700 


24,000 
102,  510 
279, 101 


11,  000 
234,  315 

11,  200 
110,  217 

27,  822 


24,  240 
80,375 


89,  900 

11,  700 
7,050 

736,  541 

12,  625 


Value  of 
products. 


$45, 000 
39, 125 
26,  000 
41,  200 
20,  000 

23,000 
70,  000 


42,  875 
27, 069 
23, 150 
33, 175 
344, 464 

183, 618 
26, 600 
24,  250 
23, 400 

253, 482 


1,  053, 855 
100,  000 

46,  200 
22,  650 

1,  227, 414 

126, 800 

47,  500 
27, 125 
31,  500 
44,  400 

34, 000 
75,  500 
51,  370 
76, 500 
22,  500 

53,540 


22,968 
25,  000 
330, 342 
83, 200 
35, 000 

51, 000 
149, 433 
30,  359 


39, 157 
504, 500 


20, 000 
143,  250 


33,  295 
72,  900 
102, 100 
342, 376 
101, 554 

186,000 


110, 400 
217, 650 
395,350 


22, 000 
291,463 

64, 325 
223, 403 

57, 865 


139, 100 

170, 000 
24, 700 
24,300 

807,  8'-2 
47, 967 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTUEBS,  BY  COUiS^TIES,  ETC. :  1880. 

MICHIGAN—Continued. 


Counties  and  industries. 


1^0.  of 
I  estab- 
;    li&h- 

ments. 


Gesesee — continued. 

Lumber,  planed  (see  also  Sa.sli,  doors,  and  blinds) . 

Lumber,  sawed 

Paper - 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber  planed) . 

Tinware,  copperware,  and  sheet-iron  ware 

Tobaceo,  cigars  and  cigarettes 

Woolen  goods 


G'lAXD  THAVEP.SE  : 

Carriages  and  wagons 

Flouring-  and  t;rist-mil]  products  . 

Lumber,  sawed 

Saddlery  and  harness 

Gratiot  : 

Flouring-  and  grist-mill  products  - 
Lumber,  sawed 


Hillsdale  : 

Carriages  and  wagons 

Clothiug,  men's 

Coopeiage 

Cotton  goods 

Flouring-  and  grist-mill  products 

roundery  and  machine-shop  products 

Furniture 

Lumber,  planed 

Lumber,  sawed 

Saddlery  and  harness 

"Washing-machines  and  clothes- wringcr,s  , 

IIOUGHTOX  : 


Litiuort^,  malt . . . 
Lumber,  sawed  . 


nUEOS : 


Flom-ing-  and  giist-mill  products  . 

Grindstones 

Lumber,  sawed 

Salt 


Is  CHAM  : 


Agricultural  implements 

Bread  and  other  hakeiy  products  . 

Brick  and  tile 

Carriages  and  wagons 

Charcoal 


Clothing,  men's 

Cooperage 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products- 
FiU'niture 


Handles,  wcoden 

Liquors,  malt 

Lumber,  planed  (see  also  Sash,  door.'?,  and  blinds)  . 

Lumber,  sawed 

Marble  and  stone  work 


Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) . 

Tinware,  copperware,  and  sheet-iron  ware 

Ionia : 


Agricultural  implements 

Boots  and  shoes 

Cairiages  and  wagons 

Flouring-  and  grist-mill  products  . 
Lumber,  sawecT 


Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware. 

Iosco : 

Lumber  sawed 


Salt. 


Isabella ; 

Flouring-  and  grist-mill  products  . 

Lumber,  sawed 

Jacksox : 

Agricultural  implements  

Boots  and  shoes 

Bread  and  other  bakery  products  . 

Brick  and  tile " 

Brooms  and  brushes 


Carriages  and  wagons . 

Clothing,  men's 

Cooperage 

Corsets 

Drugs  and  chemicals. . 


Capital. 


A'S'ERAGE  NUMBER   OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


I 


$38,  000 

604,  400 

32,  000 

37,315 

24,  000 

6,400 

14,  532 

150,  000 


13,  000 

47,  000 

501,000 

11,300 


.54,000 
149,400 


33,  000 

9,  .500 

11, 170 

20,  000 

243,  750 

1,':,  600 
2t.,  775 
'.1,  000 
82, 100 
13,  400 

30,  000 


75,  800 
145,  000 


76,  500 
45,  000 
1-20,  450 
171,  800 


106,  500 

12,  COO 

23,  650 

33,  500 

9,400 

7,900 

39,  300 

160,700 

39,  900 

19,  800 

9,000 

20,  000 
12,  000 

203,  oi;o 
9,300 

15,  650 
104,  000 
22,  600 


28,  500 
8.000 

17,  500 
182,160 
394, 120 

10,650 
21, 100 


1,  243,  300 
100,  000 


47,  600 
229,  350 


273,  500 

26,  OOO 

9,500 

52,  720 

11,000 

303,  500 
33,  005 
03, 300 
42,  000 

25,  000 


26 

292 


26 
20 


Females 

above  1 5 

years. 


40 
34 
77 

14 
38 
10 
133 
19 


29 
168 
370 
178 


120 
10 
90 
47 
75 

13 
84 
65 
26 
16 

52 
16 
10 
243 
26 

31 
59 


22 

66 

310 


11 
118 


13 
71 
20 

187 
21 

115 
16 

30 


Children 

and 
youths. 


11    

16  3 

44  40 


1 

1 

1 

■"■' 

11 

38  j     14 

i 

j 

Total 

amoant  paid 

in  wages 

during  the 

year. 


2 

9 

■■  1 

19 

5 

3 

1 

5 

1 
1 

3 

10 

1 
1 

10 

7 

53 
10 

2 

1 

1 

10 

20.'....-.... 

205  1 

.$7,  500 
87,  662 
14, 150 
10,  539 
7,260 

6,  546 
11, 160 
20,  OOO 


12,  000 
.5,  236 

85,  739 
2,535 


5,710 
69, 196 


18,  053 
7,000 
1.5,  862 
16,  800 
24,  207 

6,600 
15,  052 

3,  850 
18,  212 

0,166 

10,  000 


12,  064 
26,  000 


9,803 
40,  000 
50,  370 
64,  400 


42,  415 

4,800 

14,  885  I 

16,  000 

7,365 

5, 100 
31,005 
16,166 
7,050 
6, 100  1 

14,  000 
4,391  i 
2,700 

.59,  048 
9,530 

7,638 
3.5,  000 
30,  660 


7,600 
30,000 
9,400 

20,  288 


7,338 
13,  350 


196,  900 
.35,  210 


1,925 
25,  775 


.57,  618 
13,  500 

6,140 
33,490 

6,638 

81,  550 
17,  912 
27,488 
38,  760 
10,  000 


Yalue  of 
materials. 


Value  (if 
products. 


$16,  600 

370,  214 

8,  600 

21,  695 

16,  000 

8,980 
11,  902 
112,  000 


10.  820 

90,  765 

198,  750 

23,  700 


169,  689 
104, 146 


30,  740 
13,  COO 
30,  771 
41,  000 
804,  372 

12,  780 
25,  200 
23,  300 
,52,  464 
16,  860 

13,  000 


261,882 
23,  600 
99,  347 

106,  020 


65,  599 

66,  000 
8,200 

22,500 
11,275 

19,000 
31,800 
536, 166 
7,000 
8,950 

12,  000 

18,  635 

4,000 

118,  262 

15, 100 

18,  200 
10.5,900 
31,370 


9,  185 
65,  000 

8,300 
546,  929 
227,  875 

16,  722 
13,  500 


1,  :;'33,  164 
48,031 


66, 

775 

6^ 

337 

1-14 

022 

47 

7.-0 

'S2, 

840 

18 

;177 

20 

733 

219 

750 

28 

958 

106 

0-1 1 

93 

OUO 

15 

000 

$.33,  000 

551 

451) 

34 

750 

45 

700 

30 

80O 

21 

300 

32 

307 

114 

000 

20,  0,37 
100,720 
381.415 

33,  100 


198.757 
230,  940 


lU 

215 

»4 

000 

052 

70 

000 

■Ss.S 

718 

23 

180 

49 

52f) 

43 

703 

113 

230 

30 

651 

92,661. 

174, 500 


289,  060 

77,  000 

206,  309 

237,  299 


151,446 
70,  Olio 
31,  470 
52,  500 
25,  040 

27,  600 
93, 735 
5S.5,  488 
20,  5IJ0 
38,  700 

36,  000 
33  225 
30,  000 
307,  085 
30,  300 

46,  300 

154,  000 

69,  500 


27,  295 
112,  000 

27,  675 
60,5,  937 
486,  040 

20.  800 
30,  000 


1,907,1170 
140,  960 


.,r|.i 

812 

7 -J 

000 

3,3 

930 

54 

036 

30 

109 

398 

200 

59 

313 

17t; 

207 

181 

50O 

Ct 

000 
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Table  Y.— SELECTED  STATISTICS  OP  MANUFACTURES,  BY  COUNTIES,  ETC.:  1880. 

MICHIGAN— Continued. 


Countie.s  and  induatries. 


Jackson — continued. 

Plouring-  and  gri.st-nlill  prodncts 

Foundery  and  machine-shop  products 

Furniture  (see  also  Mattresses  and  spring  beds) . 
Liquors,  malt 

Mattresses  and  spring  beds  (see  also  Furniture)  . 


Printing  and  publi-sliing 

Saddlery"  and  harness 

Sash,  doors,  and  iblinds 

Tinware,  copperw.'ire,  and  sheet-iron  ware  . 
Tobacco,  cigars  and  cigarettes 


"Wood  pulp 

Kalamazoo  : 

Agricultural  implements 

Bread  and  other  bakery  products 

Carriages  and  wagons 

Clothing,  men's 

Coffins,  burial  cases,  and  undertaTsers'  goods. 


Flouring-  and  grist-mill  products 

«  Fouudery  and  machine-shop  products  - 

Hosiery  and  knit  goods 

Lumber,  sawed 

Marble  and  stone  work 


Paper  

Printing  and  publishing 

Pegalia  and  society  banners  and  emblems  . 

Koofing  and  roofing  materials 

Saddlery  and  harness 


Sash ,  doors,  and  blinds 

Spi  ings,  Qte^l,  car,  and  carriage 

Tinware,  copperware,  and  sheet-iron  ware. 
"Windmills 


Kalkaska : 

Lumber,  sawed 

Ke:jt  : 

Agricultural  implements 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) 

Belting  and  hose,  leather 

Boots  and  shoes 

Boxes,  wooden,  packing 


Bread  and  other  bakery  products . 

Brick  and  tile '. 

Brooms  and  brushes 

Carriage  and  wagon  materials 

Carriages  and  sleds,  children's 


Carriages  and  wagons 

Clothing,  men's 

Coffins,  bnrial  cases,  and  undertakers'  goods  , 

Confectionery 

Cooperage 


Cutlery  ind  edge  tools 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders) . 
Fertilizers .* 

Files. 


Flavoring  extracts . 


Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 

Furniture 

Furniture,  chairs 

Furs,  dressed 


Housefurnishing  goods 

Liquors,  malt 

Looking-glass  and  picture  frames 

Luiiibei-,  fflaned  (see  also  Sash,  door.s,  and  blinds)  . 
Lumber,  sawed 


Marble  and  stone  work 

Mu.sjcal  instruments,  organs  and  materials  . 

Paper 

fruiting  and  publi^ing 

oaddlery  and  harness - 


Sash,  doors,  and  blinds  (see  also  Lumber,  planed) . 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

"W"ooden  ware 


Lake  : 

Flouring-  and  grist-mill  products  - 
Lumber,  sawed 

Lapeeh  : 


Agricultural  implements 

Carriages  and  wagons 

Coopera  go 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 

278 


No.  of 

estab- 

Ush- 

ments. 


Capital. 


15 
7 
i 
9 
2 

1 
4 
1 

1 
13  j 


$241,  000 
401,  362 

52,  500 
35,  000 

3,550 

53,  400 
14,  100 
75,  000 
10,  700 
21,200 

50,  000 


338,  400 

5,850 

65,  800 

21,800 

14,  000 

151,  500 

37,  791 

6,000 

67,  300 

8,000 

186,  838 

45,  500 

8,000 

7,500 

18,  490 

226,  000 

100,  000 

7,050 

69,  050 


18,  000 


269,  525 

5,000 

10,  .500 

20,  000 

7,580 

80,750 
70,  000 
7.5,  600 

14,  875 
10,  000 

337,  056 
121,620 
71,300 
53,  075 
32,  700 

20,  000 

69,  500 
50,  000 

3,  200 
25,  000 

351,  500 

267,  971 

1,  336,  4.56 

300,  000 

1,200 

23,  000 

278,  000 

10,000 

70,  000 
1,  351,  335 

11,800 

15,  000 
1.5,  OCO 
93,  4.50 
17,  750 

82,  500 

28,  900 

40, 150 

243,  500 


7,000 
115,200 


37,  500 

16,  800 
3,430 

180,  800 

17,  600 


AVERAGE    NIMBEE    OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


154 
33 
14 

7 

49 

20 
54 
21 
68 

20 


207 
8 
72 
20 
20 

81 
61 

2 
47 
18 

50 
63 
3 

5 
21 

134 
90 
15 
56 


Females 

above  15 

years. 


208 

3 

11 

27 
14 

57 
107 
55 
30 
15 

190 
110 
86 
72 
63 

23 
40 
35 
18 
8 

92 

276 

1,721 

300 

3 

37 

65 

9 

09 

812 

15 
24 
15 
151 
50 


65 
173 


7 
207 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


14 

1 

.... 

4 

4 

50 

3 
9 

15 


4 

1 

68 

50 

5 

11 

89 

1 

18 

si 

1 

1 
1 

1 

1       11 

1 

9 
50 
4 

23 

99 
100 

12 

5 

15 

10 

1 
10 

3 

57  1 
1 

2 

5 

8 
37 

5 



1 
i 

1 

$12,  240 
66,  560 
15,  000 
6,845 
2,967 

33,  428 
8,437 

22,  402 
8,880 

18,485 

8,000 


77,  870 

2, 144  I 

27,992 

15,  433 

7,800  { 

16,201  t 

24,377 

7,000  ' 

8,500 

9,400 

38,  341 

26,  450 

3, 120 

2,  000  1 

0,962 

46,  500 

30,000 ; 

5,  528 

19,225  * 

76,  878 
1,800 
5,640 

18,  000 
7,000 

31,  420 
23, 865 
37,  607 

9,  425 
6,080 

77,  .540 
63,  400 
37,  048 

28,  774 
21,  503 

10,  500 

14,  390 

10,  694 

8,900 

7,000 

42,  089 
13),  499 
653,  062 

66,  856 
3,  500 

24,  800 

29,  883 
5,950 

32,  000 
242,  299 

5,944 

7,800 

10,  000 

79,  250 

20,  175 

40,189 

30,  474 
27,  045 
76,  271 


2,336 
60,  952 


3,418 

17,33,8 

6,  375 


Value  of 
materials. 


$712, 439 
186,046 
42,  400 
29,  804 

24,  680 

37,  650 

25,  900 
98,  700 
12,000 


27,  486 

80,  000 

197,  524 
14,  370 
27,  900 
25, 139 
30,  000 

420, 160 
32, 180 

30,  800 

31,  785 
12,  000 

107,  000 
23, 480 
15,  000 
17,656 
19,  291 

114,  600 

168,000 

13, 150 

74,  350 


i6,  275 


168,  866 
20,  000 
49,  000 

39,  050 

40,  392 

195,050 
15,  070 
52,321 
15, 120 
8,000 

122,  225 

169,  929 
33,  929 

124,  650 
60,  201 

14,  500 
36,  536 
10,136 
10,700 
30,  000 

1,  074,  417 

188,  451 

827,  886 

80, 1.57 

9,  600 

41,  480 
128,  553 

14,  650 
00, 450 
820,  669 

11,300 
18,377 
12,  800 
46,  663 
44,  800 

97,  896 
51, 175 
73,  455 
90,  200 


33,  767 
97,  915 


16,  815 
14,  900 
19,075 
718,  537 
6,025 


Value  of 
products. 


$791, 383 
367, 977 
69, 950 
58,642 
35, 334 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

MICHIGAN— CoDtinued. 


Counties  aud  industriea. 


Lapeee— continued. 

Lumber,  sawed 

Saddlery  and  harness .  - 
Sash,  doors,  and  blinda . 

Leelajsaw  : 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Lenawee  : 

Bread  and  other  bakery  products  . 

Brick  and  tile 

Carriage  and  wagon  materials 

Carriages  and  wagons 

Cheese  and  butter  (factory) 


Cooperage  

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Fruits  and  vegetables,  canned  and  preserved . 
Furniture 


Leather,  curried 

Leather,  tanned 

Liquors,  malt   

Lumber,  sawed 

Marble  and  stone  work  . 


Paper 

Printing  and  publishing 

Saddlery  and  barness 

Sash,  doors,  and  blinds 

Slaugbtering  and  meat-packing,  not  including  retail  butcheiing 
establishments. 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

"Wheelbarrows 

"Woolen  goods - 


Livingston  : 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 

MACiaNAC : 

Lumber,  sawed 


Agricultural  implements 

Carriages  and  wagons 

Drugs  and  cbemicals 

Flouring-  and  grist-mill  products 
Handles,  wooden 


Lumber,  sawed 

Saddlery  and  harness  . . . 
Sash,  doors,  and  blinds  . 

Shipbuilding 

"Wood  pulp 

Manistee  : 


Carriages  and  wagons 

.  Flouring-  aud  grist-mill  products 

Foundery  and  machine-shop  products  . 
Lumber,  sawed 


Marquette  : 

Charcoal 

Gunpowder  (see  also  High  explosives) . 
High  explosives  (see  also  Gunpowder) . 

Iron  ancl  steel 

Lumber,  sawed 


Printing  and  publishing 

Mason  : 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 
Lumber,  sawed 

Mecosta: 


Flouring-  and  griat-miU  products 

Foundery  and  machine-shop  products  . 

FurnituTc 

Looking-glass  and  picture  frames 

Lumber,  sawed 


Sash,  doors,  and  blinds  . 

Menominee  : 

Iron  and  steel 

Lumber,  sawed 

IIIDLAND  : 


Flouring-  and  grist-mill  products. 

Lumber,  sawed 

Salt 


No.  of 
estab- 
lish- 
ments. 

Capital. 

AVEEAOE  NUMBER  OF 
HAUDB  EMPLOYED. 

Total        I! 
amount  paid  1 
in  wages      ; 
during  the 
year. 

Yaluo  of 
materials. 

Value  of 
products. 

Males 

above  16 

years. 

Females  Children 

above  16      and     1 

years,     youths,  j 

45 

5 

$622, 100 
19, 150 

16,  000 

14,  000 
64,  600 

27,  800 

63,  600 
25,  000 
69,  000 
20,  750 

10,  850 
359,  924 
124,  300 
30,  000 
40,  300 

6,000 

17,  000 
■     28, 000 

179,  414 
23,  500 

43,  000 

64,  800 
22,  400 
43,  500 
38,  000 

12,  000 
9,900 

22,  000 
170,  800 

119,400 

87,400 

495,  000 

23,  283 
.^6,  835 
W7, 100 

103,  000 
3,700 

-  161,  860 

19,200 

24,000 

4,600 

10,  000 

10,  600 
14,  500 
35,  000 

2,  607,  500 

22,  000 
75,  000 
25,  000 
880,  000 
214,  000 

18,  500 

5,600 

25,  900 

3,  645,  500 

89,  500 

26,  000 
22,400 

27,  500 
325,  000 

40,  000 

40,  000 
1,  492,  000 

16,  000 

141,  800 

20,  000 

590 
16 
26 

4 
70 

11 
106 
35 
69 
17 

20 
99 
68 
16 
52 

1 
5 

10 
263 

35 

28 
34 
31 
32 
4 

16 
16 
23 
38 

30 
102 

125 

22 
79 
14 
37 
6 

323 

29 

26 

30 

9 

14 

6 

52 

1,149 

55 

18 

10 

445 

206 

13 

4 

42 
616 

13 
49 

20 

243 
31 

150 
417 

6 

173 

29 

6  1 

$170,898 
11,  654 

7,  358  1 

1,110 

11,  479 

3,  382 
18, 192 

9,000 
24,  046 

3,910 

5,697 
30,428 
29,  200 

4,161 
15,  700 

200 
1,600 
4,592 
63,  063 

18,  668 

12,  800 

13,  500 

12,  050 

13,  617 
1,200 

5,425 
5,846 
7,000 
23,  007 

7,455 
24,875 

33,  750 

7,670 
31,  900 

2,125 
11,  830 

1,500 

83,  415 
8,071 
8,200 

13,  750 
3,000 

7,000 

2,170 

23, 100 

407,  302 

19,  900 

10,  000 
9,000 

94,  .541 
82,  900 

7,700 

1,466 

11,  845 
198,  014 

7,000 
13,  690 

7,600 
18,  500 
80,  268 

15,  480 

60,  000 
170,  882 

'               2, 003 

54,  255 

6,  750 

$513,  003  .; 
25,920  , 
12,  300  \ 

25,  810 
31,015 

12,  090 
21,797 

18,  000 

33,  000 
51,  305 

1 

7,650 

782,  544 

31,835 

18.000 

22,650 

17,  800 

16,  390 

19,521 

180,  784 

8,150 

19,  515 

8,450 
30,  160 

26,  600  1 
23,  2S0 

1.6,  800 

11,  600 

12,  000 
82,  491 

239,  404 
82, 160 

73,  667 

7,932 

78,  221 

4,060 

283,  236 

3,395 

133,  475 
21,164 
21,000 

34,  700 

13,  000 

i                8, 600 
1              24, 400 

33,  650 
1,  365,  813 

5,260 
7.5,  000 

34,  000 
459,  267 
130,700 

21,  500 

17,  600 

10,  565 

1,  332,  324 

177,897 

39,  000 

6,  000 

13,  500 

1            200,  635 

43,100 

IS],  000 
1,  353,  190 

50, 000 

177.  r.;"!."' 
16,  000 

$999, 130 
41, 100 

3 

32,  800- 

5 

29,  660 

8 

1 

69, 174 

3 

2 
2 

34,  040 

13 

63,  020 

1 

33,  400 

9 

74,  895 

10 

2 

78,  270 

12 

21,967 

33 
9 
2 

10 

1 

2 

2 

45 

a 

2 
4 
17 
5 
1 

10 

7 
2 
2 

15 
10 

3 

5 
6 
10 
14 
2 

16 

18 
3 

934,  602 

1 
5 

103,  730 

70 

25,  904 
55,  800 

21,  500 

23,  750 

34,842 

16 

1 

330,  965 

1 

35,  600 
45,700 

1 

2 
1 

1 

28,  500 
55,  277 

46,  250 

30,  000 

32,  390 

2 

26, 140 

28,  500 

27 

8 

129,  753 
27,5,  569 

10 

147,  800 

2 

163,  574 

1 

20,  280 

144, 125 

26,  580 

323,  734 

20,  600 

42 

314,050 

40,  387 

t 

41,  312 

4 

57,  600 

1 

1 

20,  000 

2 
2 
5 

28 

15 
1 
1 
4 

8 

2 

2 

3 

20 

7 
2 
1 
2 
20 

1 
12 

1 
'I 

20,  000 

30,268 

76,500 

128 

2,  732,  580 

32,  950 

90,000 

44,  000 

25 

033,  329 

259,  900 

2 

!    1 

33,  500 
20, 177 

31,  600 

47 

1,  987,  459 

1 

198,076 

0.1,  000 

20,  000 

40,  000 

437,  777 

1 

69,  570 

270,  000 

13 

57 

is 

1,  916,  163 

Oil,  ;i50 

ii'JK,  535 

1                 3"i,901 

'"*?',  1 

270 
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Table  v.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

MICHIGAN— Cojitiuued. 


Counties  and  industries. 


MONKOE  : 

Caniages  and  wagons 

Flouring-  and  grist-mill  products  . 

Liquors,  malt 

Lumber,  sawed 


MOSTCALM: 

CaiTiages  and  wagons 

Clothing,  men's 

Flouring-  and  grist-mill  products 

Foundery  and  machine-sbop  products 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds)  . 

Lumber,  sawed 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) . . 
Tinware,  copperware,  and  sheet-iron  ware 

MUSKEGOX : 

Bread  and  other  bakery  products 

Carriages  and  wagons 

Cooperage 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 


Furniture 

Iron  and  steel  — 
Leather,  tanned  . 

Liquors,  malt 

Lumber,  planed  . 


Lumber,  sawed 

Tinware,  copperware,  and  sheet-iron  ware  . 

Tobacco,  cigars  and  cigarettes 

Win  dow  blinds  and  shades 


UEWAYGO  : 

Flouring-  and  grist-mill  products  . 

Leather,  curried 

Leather,  tanned 

Lumber,  sawed 


Oaklasd  : 

Agricultural  implements  . 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's 

Cooperage  


Flouring-  and  grist-mill  products 

Foundeiy  and  machme-snop  products 

Furniture 

Hosiery  and  knit  goods  (see  also  Woolen  goods)  . 
Lumber,  sawed 


Paper 

Saddlery  and  harness  .  - . 
Sash,  doors,  and  blinds  . 

Vinegar 

Woolen  goods 


OCEASA : 


Charcoal 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Obceola : 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Otsego : 

Lumber,  sawed 

Ottawa  : 

Agricultural  implements 

Brick  and  tile 

Clothing,  men's 

Flouring-  and  grist-mill  products 

Foundery  and  macbine-snop  products  . 


Leather,  curried 

Leathei',  tanned 

Lumber,  planed 

Lumber,  sawed 

Sbix>building 

Sagina\v  : 

Boses,  wooden,  packing 

Bread  and  <tther  bakery  products  . 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's... 


Coffee  and  .spicf-.'^,  roasted  and  ground  . 
Coopeiage 

File.9 


No.  of 
estab- 
lish- 
ments. 


133 
6 

2 


Flouiing-  and  grist-mill  products 

Foundery  and  machine-shop  products. 
■-iSO 


Capital. 


average  number  of 
hands  employed. 


$12,  500 
124,  900 
32,  000 
193,  900 


9,500 

7,300 

188,  000 

43, 100 

61,  000 

1,  500,  400 
11,  050 
24,  500 
11,100 


6,700 
10, 100 
40,  800 
63,  000 
67,  000 

10,500 
150,000 
50,  COO 
40,  000 
39,  000 

.,  057,  090 
17,  150 
15,  300 
25,  000 


41,000 

33,  334 

66,  606 

643,  600 


30,  500 
23,  300 
16,  450 
16,  300 
15,  550 

295,  900 
47,  6U0 
19,300 
23,  000 

31,  000 

62,  000 

23,  900 
18,  057 

24,  500 
23,  500 


13,  850 

91,000 

524,  000 


52,  700 
370,  900 


370,  000 


31,  000 

14,  300 

9,  275 

96,  000 

11,  500 

31,  334 

157,  666 

42,  600 

1,  645,  700 

12,  050 


54,  000 
13,  000 
30,  144 
17,  100 
100,  800 

8,000 
38,  825 

7,000 
190,900 
194,  320  ! 


Males 

above  16 

years. 


21 

45 

9 

294 


Females  Children 


above  15 
years 


2,235 
13 
16 
16 


31 

17 

124 

14 

200 

35 

10 

87 

:,076 
11 
31 
59 


16 
554 


31 
53 
39 

18 
32 

106 
29 
17 
18 
68 


160 

14 
347 


13 
237 


53 
11 
142 
45 
41 

4 

112 

9 

233 


and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


164 


1 

200 


30 


112 

1 


30 


$7,  955 

10,404 

4,075 

74, 132 


fi,  602 
12,800 
21,765 
13,  876 
27,  000 

781,  211 
5,700 
5,800 
8,276 


3,650 

11,764 

7,600 

5,900 

47,548 

6,400 

24,  000 

25,  000 
5,  490 

33,  405 

793,  543 

6,300 

13,  722 

12,  000 


1,925 

2,974 

5,  947 

214,  335 


6,300 
11,  000 

14,  650 
11,  600 
10, 140 

23,  738 
9,960 
4,750 
9,000 
8,848 

10,  100 
7,166 

15,  087 
4,150 
5,208 


51,000 

5,010 

98,  386 


4,990 

77,  080 


32,  000 


7,200 

12,  150 
8,721 

17,  390 
11,  425 

13,  834 
42,  561 
22,  056 

188,  6:7 
35,  050 


17,790  I 
5,850 
21,622 
21,  908 
23,  300 

1,800  j 
43,  845  I 
6,  264  I 
21,  028 
1'23,871 


Value  of 
materials. 


$13,  050 

261,603 

17,646 

124,  450 


13, 007 
22,  700 

754,  592 
8,470 

149,  500 

2,  200,  293 
19,  80O 
35,  000 
27,  500 


16,  000 
12,  700 
40,  800 
140,  271 
55,  063 

18,  600 
82,  917 
88,  200 
23,  630 
47,  500 

4,  650, 110 
16,  800 
35, 100 
35,  000 


55,  380 
121, 300 
100,  000 
813,  976 


13,  000 
15, 105 
24, -400 
26,  900 

14,  075 

826,  693 
13,  300 
7,800 
26,  900 
32,  955 

37,  000 
22,  830 
30,  050 
3,600 
20, 174 


1,5,  375 
136,  325 
223,  356 


121,  495 
233,  060 


122,  700 


16,  927 

7,000 

1.5,  760 

369,  902 

5,550 

181,  370 
333, 120 

27,  000 
1,  520,  720 

63,  000 


21,700 
19,  677 
13,  685 
29,  800 
3,),  100 

45,  000 

79,  015 

10,  000 

512,  034 

190,  729 


Value  of 
products. 


$27,  300 
300, 039 
31, 280 
280, 815 


32,  345 
43,  900 

820, 123 
39,  604 

200, 000 

4,  046, 649 
33, 100 
47, 500 
48, 500 


28, 750 
32, 800 
67, 000 
158,  58S 
146, 875 

32,  COO 
129, 108 
150, 000 
42, 180 
96, 125 

,  686,  013 
32, 000 
73, 800 
50, 000 


67,546 

150,000 

120,  000 

1,  334,  58S 


35, 400 
36,  535 
53, 500 
51, 505 
34, 480 

975, 579 
34, 825 
32, 80» 
43, 000 
69, 796 


49, 255 
49,  592 
26, 300 
3,^  244 


69,  SI50 
152,  686 
451,784 


141, 339 
387, 155 


215, 000 


37, 750 
28,400 
33, 000 
432, 251 
24, 000 

220, 775 
431, 200 
66,  Boe 
2,262,710 
106, 75ft 


50, 000' 
35, 780 
50,882 
61, 500 
76, 500i 

50, 000 
139, 900 

20, 000 
658,636 
406,417 
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Table  V.— SELECTED  STATISTICS  OP  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

MICHIGAK— Continued. 


Counties  and  industries. 


Sagixaw— continued. 

Furniture  (see  also  TJpholsteiing) . 

GralvanizinK 

Leather,  curried 

Leather,  tanned 

Licxuors,  malt 


Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed 

Printing  and  publishing 

Saddlery  and  harness 

Salt 


Salt,  ground 

Sash,  doors,  and  blinds  (see  also  Lumber,  idaned) 

Shipbuilding 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Soap  and  candles 


Tinware,  copperware,  and  sheet-iron  war-e 

Tobacco,  cigars  and  cigarettes 

Upholstering  (see  also  Furniture) 

Wooden  waro 


Saikt  Claib: 

Boots  and  shoes 

Brick  and  tile 

Carriage  and  wagon  materials  . 

Carriages  and  wagons 

Cheese  and  butter  (factoi-y) 


Flouring-  and  grist-mill  products 

Fonnderj-  and  machine-shap  products  . 

Leather,  curried 

Leather,  tanned 

Lime 


Liquors,  malt 

Lumber,  sawed 

Saddlery  and  harness 

Shipbuilding 

Tinware,  copperware,  and  sheet-iron  ware  . 


Woolen  goods 

Saint  Jobeph: 

Agricultural  implements 

Carriages  and  wagons 

Clothing,  men's 

Coopera.ge 

Flouring-  and  grist-mill  products  . 


Furniture 

Lumber,  sawed 

OH,  essential 

Paper 

Pamps,  not  including  steam  pumps  . 


Saddlei'y  and  harness 

Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware . 

Tobacco,  cigars  and  cigarettes 

Wooden  ware* 


Sakilac : 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Saddlery  and  harness 

Schoolcraft: 

Lumber,  sawed 

Shiawassee: 

Carriages  and  wagons 

Charcoal 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 
Furniture 


Leather,  curried 

Leather,  tanned 

Lumber,  sawed 

Saddlery  and  harness  .  - . 
Sash,  doors,  and  blinds  . 


Tobacco,  cigars  and  cigarettes. 
Tuscola  : 


Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  products  . 

Lumber,  sawed 

Saddlery  and  harness 

Woolen  goods 


average  number  of 
h..«ds  employed. 


$57,  000  \ 
7,  000 
11,667 
27,  333 

101,  000 

168,  600 

2,  578,  900 

■34,  000 

27,  461 

929,  409 

7,000 
91,000 
86,  600 
30,  000 

11,  000 

23,  720 

16,  956 

5,  000 

125,  OOO 


2,000 
27,  085 

12,  000 

13,  700 
11,  350 

185,  825 
74,  500 
18,334 
36,  666 
10,  000 

58,  500 

527,  900 

9,  200 

74,  400 

14,  990 

21,  500 


76,  800 
39,  400 
8,000 
■•■h,400 
237,  500 

65,  400 
34,  300 

19,  4S0 
237,  000 

20,  237 

15,  650 
27,  700 
6,  950 
11,  400 
10,  000 


Males   ;  Females 

above  1 6  above  15 

years.       years. 


10,  000 
50,  900 
58,  300 
4,500 


503,  000 


18,  000  I 
4,000 

137,  000 

19,  000 
106,  700 


4,  000 


63 
15 

7 
17 
33 

46 

,474 
56 
28 
016 

7 

91 

253 

13 


50 

9 

120 


Children 
and 

youths. 


15 
145 


105 
45 
15 
29 
03 

43 
46 
79 
65 


17 
32 
154 


10 
47. 
12 
139 


6,000 

0 

12,  000 

0 

88,  800 

131 

8,  850 

13 

22,  500 

40 

4,450  1 

1 

59,  000 

.11 

70,432  1 

172 

10,100  1 

0 

27,  000  ,, 

15 

202 

12 

1 

16 

6 
14 


Total 

amount  paid 

in  wages 

during  the 

year. 


Value  of 
materials. 


3 

'   . 

1 

i  i 

"ll 

0 

2 

27,  298 

$24,  801 

2,217 

8,491 

3,295 

.52,  675 

8,  105 

54, 100 

16,165 

C9,  759 

23,  600 

5115,  360 

28,  357 

12,  081 

190,632 

5,000 

3.5,  709 

121, 116 

4,660 

2,  730 

14,  262 

18,  271 

5,  000 

30,  000 


6,240 
11,  636 

4,  000 
11,  200 

1,810 

22,  377 

34, 185 

1,900 

3,  800 

1, '1.0 

4,790 
67,  339 

8,300 
64, 413 
10,700 

3,700 


26,  663 

16,  035 

7,900 

7, 195 

14,  6S2 

15,  307 

8,229 

5,507 

17,  293 

6,339 

5,544 

9,200 

2, 150 

10,  662 

30,  000 

8,050 

11,925 

2,  900  < 

15,  000 

10,475 
5,000 

12,  352 
4,100 

46,  920 

2,340 
4,680 

26,  OCl 
4,217 

11,  200 

4,500 

142,  880 

3,282,130 

18,410 

35,  842 

433,  934 

19,  000 
61,  500 
259,  540 
180,  075 


20,  000 

23, 

470 

27 

998 

12 

000 

25 

000 

20 

,534 

6 

510 

10 

(100 

16 

700 

12 

855 

«.-)/, 

342 

52, 

157 

16, 

375 

31, 

700 

16 

000 

20 

6.57 

384 

639 

40,  850 

66, 152 

14,  000 

13 

643 

40,  800 

1(1 

1)00 

9 

700 

12 

370 

767 

934 

Value  of 
products. 


.*73,  3nO 

211,  JIlO 


223,  .'.15 
,  7.'8,  43» 

47,  7110 
02,775 

935,  280 

30,  000 
131,727 
414,  500 
209,  020 

2.5,  000 

48,  150 
f  1,  014 
20,  000 
80,  000 


111,  100 
26,  078 
21,000 
30,  Olio 
20,126 

740,  024 
no,  0211 
20,  175 
49,  20O 
20,  000 

36,  726 
583,  410 

54,  000 
155,  061 

36,  000 

20,  325 


132,  800 
54,  335 

23!  000 
808,  6.S7 


39, 

5,70 

17, 

921 

20 

543 

71 

020 

10 

951 

25 

515 

21 

700 

13 

822 

29 

783 

9 

000 

16,  .700 

224,  375 

41,  153 

12,  800 


75,  600 


15, 

,500 

12 

000 

85 

291 

11 

200 

07 

290 

33 

700 

24 

400 

07 

000 

n 

2:10 

13 

600 

12,000 


08 

8110 

35 

.M2 

07 

251 

119 

001 

24 

740 

J4 

900 

30 

rioo 

22 

000 

57 

239 

GO 

000 

05 

5110 

273 

483 

94 

2110 

37 

000 

37,(100 
40  11(10 

322,  b-8 
20.  000 

152,  946 

40,000 
32,  500 
1L.S38U 

55!  500 

22,  000 


2,50 

20.  005  i 

24, H20 

0.300 

251.047  1 

312,  :.,53 

s,  245 

77,  502  ' 

14.7,240 

3.431 

10,  900  1 

24, 200 

3,975    1 

12,  999  1 

2O1.  400 

•.iSl 
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Table  V.— SELECTED  STATISTICS  OF  MAITUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

MICHIGAN— Continued. 


Counties  and  induatries. 


Van  Bueen  : 

Agricultural  implements 

Cooperage 

Drugs  and  chemicals 

Flouring-  and  grist-mill  products  . 
Iron  and  steel 


Leather,  tanned 

Lumber,  sawed 

WASHTESAW  : 

Agricultural  implements 

Boots  and  shoes 

Bread  and  other  bakery  products - 

CaiTiages  and  wagons 

Clothing,  men's 


Cooperage  

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 

Furniture 

Housef  nmishing  goods 


Leather,  curried . 
Leather,  tanned.. 

Liquors,  malt 

Lumber,  sawed  - . 
Malt 


Marble  and  atone  work  . 
Paper 

Printing  and  publishing 
Saddlery  and  harness  -  -  - 
Sash,  doors,  and  blinds  . 


Tinware,  copperware,  and  sheet-iron  ware. 
"Woolen  goods 


"SVayxf.  : 


Agricultural  implements 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) . 

Baskets,  rattan  and  willow  ware 

Billiard  tables  and  materials 

Boot  and  shoe  uppers 

Boots  and  shoes 

Boxes,  cigar 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  castings , 


Bread  and  other  bakery  products . 

Brick  and  tile  

Bridges 

Brooms  and  brushes 

Carriage  and  wagon  materials 


Carriage  and  wagons 

Cars,  railroad,  street,  and  repairs . 

Charcoal 

Cheese  and  butter  (factory) 

Clothing,  men's 


Clothing,  women's  

CofTee  and  spices,  roasted  and  ground. 

Confectioneiy , 

Cooperage 

Corsets 


Cutlery  and  edge  tools  (see  also  Hardware) 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders;  Patent 
medicines  and  compounds). 

Emery  wheels 

Files  (see  also  Saws) 

Flouring-  and  grist-mill  products 


Foundery  and  machine-shop  products 

Furniture  (see  also  Upholstering) 

Gas  machines  and  meters 

Olass 

Hardware  (see  also  Cutlerj-  and  edge  tools) . 

Hats  and  caps,  not  including  wool  hats 

Hosiery  and  knit  goods 

Housef amishing  goods 

Iron  and  steel 

Iron  bolts,  nuts,  washers,  and  rivets 


Iron  forgings 

Jewelry 

Leather,  curried  . 
Leather,  tanned  . 
Lime  


Liquors,  malt 

Luoking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  'Wood,  turned 
unil  carved). 

Lumln-r,  aaived 

Marlde  and  stone  work 

'>-<■>  


No.  of 

estab- 

Ush- 

ments. 


7 
2 
3 

4 

4 
3 
7 
3 

47 
24 

1 
11 

3 

25 
2 

13 
4 

33 

3 
3 

8 
28 
4 

4 
2 

1 

1 

28 

27 
33 

1 

1 

3 

6 
1 
1 

7 
1 


Capital. 


$20,  500 

12,  400 

18,  060 

203, 100 

300,  000 

20,  000 
236, 100 


36, 100 
108,  000 


14,  000 

38,  000 
13, 100 

•18,  000 
7,300 

276,  000 
41,  000 
5,900 
57,  600 
19,  500 

225,  400 
190,  600 
300,  000 

39,  850 

24,  200 

220,  000 

729,  890 

14,  .525 

9,900 

960,  000 

12,800 

55,  000 

207,  200 

128,  100 

46,  800 

9,800 
78,  000 


AVEEAGE  NUMBEE  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


25 

30 

60 

451 

7 
408 


Females  Children 
above  15       and 
years,     youths 


189 
60 


275 


1,622 


18 


133 
250 


102 
78 


Total 

amount  paid 

in  wages 

during  the 

year. 


$12,  000 

6,280 

10,  800 

18,  633 

100,  967 

3,000 
93,  966 


23,  347 
9,000 
7,378 

29,  304 
8,473 

12,  175 

30,  215 
8,000 

36,  300 
8,800 

4,968 
9,932 
7,473 
6,660 
3,000 

10,  050 
68,  874 
26,  364 

11,  105 
10,  622 

13,  525 
10, 100 


7,700 
17,  596 
13,  720 
11,  500 
12, 150 


259,  432 
23,  450 

10, 160 

68,  600 

22, 150 

146,  580 

105,  232 
75,  000 
32.  878 

12,  936 

132, 145 

400,  848 

16,  542 

2,950 

391,  926 

9,280 

16,  950 
63,  800 

79,  900 
41,  450 

7,920 
21,200 

15,  000 
8,000 

73,  088 

704,  795 
136,  570 
22, 000 
30,  000 
18, 142 

73,  069 

30,  COO 

6,000 

436,  986 

38,  030 

36,  000 
40,  499 

16,  088 
60,  903 
10,  440 

151,  498 

120,  472 

3,900 

44,  389 
109,  446 


Value  of 
materials. 


*12,  035 

14,  910 

14,  000 

415,  822 

300,  348 

33,  250 
293,  990 


31,  319 
16,  000 

20,  296 
46,  800 
10,  700 

31,  000 
967,  538 

21,  800 

42,  600 
13,  000 

53,  880 
38,  000 

32,  063 

26,  823 

27,  000 

8,096 
359,  269 
12,  563 
16,  900 

43,  704 

24,  900 
57,  944 


7,205 
84,  800 
10,  325 
24,  000 
20,  500 

542,  750 
58,  000 
34,  500 

16(),  500 

19,  271 

656,  389 
64,  670 

269,  050 
73, 169 
18,  850' 

180,  300 
902,  111 
27,452 
29,  316 
1,  366,  716 

?300 
100,  000 
467,  400 
158,  700 
111, 100 

5,270 

34,  000 

35,  000 
8,500 

1,  742,  002 

1, 192,  955 
260, 132 

20,  000 
35, 113 
20,  300 

129,  400 

60,  000 

10,  000 

1,  872, 407 

188,  088 

90,  000 

58,  251 

233,  976 

603,  026 

18,  733 

648,  612 

217,  797 

2,000 

168,  58.". 
160,  300 


Value  of 
products. 


$43,735 

27,500 

38, 172 

486, 017 

453, 152 

43, 000 
509, 4T4 


81,296 
29, 000 
39, 300 
112,850 
26,  570 

48,700 
,124,954 

25, 000 


66, 200 
57,  207 
47, 134 
33, 000 

25,  379 
488,452 
52,440 
41, 650 
61,  000 

56, 400 
71, 828 


22, 895 
141, 600 
32, 400 
42,000 
42, 200 

895, 000 
103,  000 

58,  000 
260, 800 

60, 101 

930, 157 
212, 220 
357, 023 
129,463 
41, 800 

412, 720 

1, 448, 756 

67, 874 

43,424 

2,  062, 182 

24, 100 
145, 000 
684, 200 
292, 350 
208, 500 

20,  500 
208, 400 

70,000 

25, 000 

1, 992, 219 

2, 466, 355 
508, 551 
56, 000 
90, 000 
49,000 

293,  500 
100, 000 
20, 000 
2,498,634 
283, 947 

150, 000 
135,600 
284,118 
683,696 
37,555 

1,157,609 
462, 609 
25, 000 

304, 015 
348, 200 
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Table  Y.— SELECTED  STATISTICS  OF  MANUFACTURES,  BY  COUi^^TIES,  ETC. :  1880. 

MICHIGAN— Continued. 


Counties  and  induatriea. 


Wayne — continued. 

Matches 

Musical  instruments,  organs  and  materials 

Keedles  and  jjins - 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals).. 
Perfumery  and  cosmetics 


Printing  and  publishing 

Eefrigerators 

Koofing  and  roofing  materials 

Saddlery  and  harness  . ._ 

Safes,  doors,  and  vaultsj  fire-proof 

Sash,  diiors,  and  hlinds  (see  also  Lumher,  planed ;  "Wood,  turned  and 
carved). 

Saws 

Shipbuilding 

Shirts 

Show-cases 


No.  of 
estab- 
lish- 
ments. 


Slaughtering  and  meat-packing,  not  including  retail  hutcherinc 
establishments. 

Spectacles  and  eyeglasses 

Stencils  and  brands 

Telegraph  and  telephone  apparatus 

Tinware,  copperware,  and  sheet-iron  ware 


Tobacco,   chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars 

and  cigarettes) . 
Tobacco'^  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snafl). 

Trunks  and  valises 

Upholstering  (see  also  Furniture) 

Varnish 


■Window  blinds  and  shades 

\Virework 

Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors, 

and  blinds). 
"Woodenware ■ 


WEXFORD: 

riourin* 
Lumber 


:-  and  grist-mill  products  . 
sawed 


,  5  j 
18  I 


Capital. 


7  i 

3 
G 

1 
49 


$260,  000 

100,  000 

160,  000 

48,  000 

25,  500 

868,  050 
10,  500 
30,  000 
40,  600 

195,  000 

262,  500 

30,  000 

290,  700 

4,700 

32,  000 

485,  000 

43,  000 

9,200 

6,000 

114, 150 

545,  000 

433,  700 

35,  500 

52,  200 

504,  000 

13,  000 

87,  000 
15,  550 


54,  000 
672,  400 


AVEEAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


Females  Children 
above  15      and 
years,     youths 


95 
100 
20 
23 
20 

677 
15 
65 
72 

150 

340 

12 

959 

18 

27 


53 

18 

9 

145  ■ 

238  I 

723 

78 
67 


205 


30 
36 

73 


175 ; 

102 


Total 

amount  paid. 

in  wages 

during  the 

year. 


24 

130 

74 

12 


12 

20 

1 

135 

10 

22 

3i 

3 

243 

25 

6 

14 

341 

4 

Value  of 
materials. 


$80,  000 
50,000 

24,  600 
16,  920 
12,000 

373,  202 
10,880 

25,  700 
34, 145 
53,600 

149,725 

9, 100 

487,  005 
12,  860 
11,413 

79,  067 

23,  400 

10,  750 

4,299 

70,  231 

126,  725 

310,  828 

44, 142 
28,  113 
43,100 

10,  750  ' 
69,900 
14,  300 

67,  680 


4,930  j 
123,925 


$130,  000 
60,  000 
53,  000 
25,  000 
42,  000 

301,  339 
10,  600 
60,  500 
53, 100 
95,  000 

280,  350 

30,  900 

611,  462 

15,  800 

15,  270 

1,413,426 

24,  300 
10,  600 
20,  000 
105,  725 

964,654 

572,  080 

82,  758 
112,  400 
304,  500 

13,250 
97,  500 
13,  830 


120,  201 
550,  498 


Valae  of 
products. 


$237,  300 

160,  000 

130,  000 

87,  000 

94,  000 

9SG,  098 
26,  200 
108,  200 
123,  700 
165,  400 

556,  500 

50,  000 

1,  21.5,  475 

36,  420 

35,  000 

1,721,231 

71,  000 

34, 100 

35,  000 

241,  200 

1,  619,  140 

1, 190,  870 

143, 000 
172,  400 
4.52.  000 

31,  500 

192,  500 

49,  849 


132,  342 
946,  150 


MINNESOTA. 


AkOKA  ; 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Becker: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Blue  Eaeth: 

Brick  and  tile 

Carriages  and  wagons  -. — 

Clothing,  men's 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products . 

Furniture  

Liquors,  malt 

Lumber,  sawed 

Oil,  linseed 

Saddlery  and  harness 

Beown  : 

Flouring-  and  grist-mill  products 

Liquors,  malt 

Caelton  : 

Lumber,  sawed 

CaRVEK  : 

Agricultural  implements 

Brick  and  tile 

Flouring-  and  grist-mill  products 

Liquors,  malt 

Ca6S: 

Lumber,  sawed 

CnisAfin ; 

Flouring-  and  grist-mill  products 

Lumber,  sawea 

Clat: 

Brick  and  tile 

Flouring-  and  grist-mill  products 

Liquors,  malt 

Cottonwood  : 

Flouring-  and  grist-mill  products 


$149,  000 
429,  000 


96,  000 

27,  000 


42,  500 
16,  500 
20,  600 
260,  600 
25,  400 

20,  000 
37,  000 
33,  450 
150,  000 
23,  800 


119, 
39, 


148,  000 


115,  000 


35 
162 


000  :'  16 

000  l|  116 

OCO  '  40 

600  ':  16 


40 


16 


39 


-I - 


$24,  930 
44,856 


10,  825 
7,200 


21,  850 

7,950 

10,  530 

26,  075 

6,200 

7,341 
3,999 
7,540 
15,  000 
6,515 


23,  784 
7,091 


42,  500 


6,212 
25,  800 
11,  692 

4,273 


16,  000 


3,600 
11,  456 


5,000 
9,680 
5,608 


,  081,  600 
235, 150 


141,  283 
17,  000 


10,  500 
10,  500 
16,  700 
496,  838 
12,  600 

10,  750  [ 
17  272 
34!  022  ■ 
127,000 
10,  135 


332,  2S3 
30,  263 


169,200 

28,  000 
13,235  ' 
172,  895 
18,  325 


,000 


106,  004 
37,  530 


4,800 
103,  260 
24,206 


$1,218,965 
431,  500 


169,  890 
28,  750 


47.  300 
23,  000 
34,  500 
694,  668 
21,500 

22,  750 

30,  762 
61,  875 

152,  000 

31,  251 


397,419 
53,  992 


700 

104 


108,  300 


126,  445 
6,s,  950 


25,  000 

131,  000 

42,  908 


as:"! 
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Table  Y.— SELECTED  STATISTICS  OF  MANUEAOTUEES,  BY  COUNTIES,  ETC.:  1880. 

MINNESOTA— Continued. 


Counties  and  industries. 


Dakota  ; 

Carriages  and  ■wagoDS 

Flouri-Qg-  and  grist-mill  products  . 

Lumber,  salved , 

Saddlery  and  hame.-is 

Dodge: 

Flouring-  and  grist-iuill  products  . 
Douglas: 

Flouring-  and  grist-mill  products  . 
Faribault  : 


Cooperage 

Flouring-  and  grist-mill  products  ... 
Pumps,  not  including  steam  pumps  . 
Vin(-gar 


Fillmore; 

Cooperage 

Flouiing-  and  grist-mill  products  . 
Saddlery  and  harness 

FbEEBORN : 

Flouring-  and  grist-mill  products  - 

Goodhue : 

Boots  and  shoes 

Carriages  and  wagons 

Cooperage 

Flouring-  and  grist-mill  products  . 
Furniture 


Leather,  curried  . 
Leather,  tanned  . 
Lime 

Liquors,  malt 

Lumber,  sawed  .. 


Saddlery  and  harness 

Sash,  doors,  and  blinds 

Stone-  and  earthen-ware 

Tinware,  copperware,  and  sheet-iron  ware. 
Hesxepin  : 


Agricultural  implements 

Bags,  other  than  paper 

Bookbinding  and  blank-book  making  . 

Boots  and  shoes  

Bread  and  other  bakery  products 


Briok  and  tile 

Carriages  and  wagons 

Clothing,  men's -.. 

Coffee  and  spices,  roasted  and  ground- 
Cooperage  


Cotton  goods 

Fertilizers 

Flavoring  extracts 

Flouring-  and  grisf  -reiill  products 

Foundery  and  machine-shop  products  {see  also  Iron  work,  archi- 
tectural and  ornamental). 

Famishing  goods,  men's 

Furniture  (see  also  Mattresses  and  spring  beds) 

Furs,  dressed 

Gloves  and  mitteus  (see  also  "Woolen  goods) , 

Iron  work,  architectural  and  ornamental  (see  also  Foandery  and 
machine-shop  products). 

Leather,  dressed  skins 

LiquoTa,  malt 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  "Wood,  turned 
and  carved). 

Lumber,  sawed 

Marble  and  stone  work 


Mattresses  and  spring  beds  (see  also  Furniture) 

Mineial  and  soda  waters 

Oil,  linseed 

Paper 

Printing  and  publishing 

Pumps,  not  including  steam  pumps 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  Wood,  turned 

and  carved). 
Shirts 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Soap  and  candles 

Steam  fittings  and  heating  apparatus  (see  also  Foundery  and  ma- 
chine-shop products). 

Tin  ware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes  

Trunks  and  valises 


Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors, 

and  blinds). 
"Woolen  goods 


Houston  : 

"Floiniiig-  and  grist-mill  products  . 
Luiiil"'!',  sawed , 


No.  of 
estab- 
lish- 
ments. 


Capital. 


Males    I  Females 

above 16  above  15 

years.       years. 


2:-l 


$10,  000 
277,  000 
04,  000 
5,750  j 


59,  OOO 
26,  000 


2,200 

80,  500 
2,500 
15,  000 


5,  900 

649,  400 
9,875 


50,  000 
30,  000 
11,  300 
451,  200 
58,  500 

18,  300 
18,  300 
22,  500 
69,  000 
158,  000 

20, 150 
27,  500 
25,  000 
21,  300 


463,  657 
2,  000 
6,500 

140,  000 
38,  300 

36,  900 
40, 100 
105,  675 
7,000 
69,  000 

5,000 
50,  000 
6,  000  ! 
4,  051,  500  i 

514,  700  i 

75,  000  ' 

126,  300  , 

7,700  . 
11,  500 

8,000  I 

I 

10,000  i 
205,  000 
60,  600 

2,  445,  000 
10,  300 

9,000 

10,  600 

60,  000 

310,  000 

143,  000 

5,500 

36,  950 

201,  000 

9,000 
45,  OOO 


70,  000 
10,  000 

37,  200 

12,  650 

13,  500 

10,  150 
141,  000 


247,  050 
11,000 


AVERAGE  NUMBER  OF 
HASDS  EMPLOYED. 


20 
101 
36 

9 


12 


58 

127 

10 


65 
24 
32 
142 
39 

18 
18 
26 
15 
70 


245 
4 

12 
50 
44 

155 
102 
190 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


4 
18 

12 

6 

3 

1 

79'^ 

408 

;■__. 1 

50 

160 

o 

16 
26 

190 
3 

1 

10 

15 

1 

18 

64 

1 

SI 

885 
40 

13 

'       80 

17 

3 

14 

30 

1 

111 

22 
10 

196 
17 

13 

71 

1 

246 

35 

fi 

31 

41 

2 

19 

9 

in 

88 

28 

14 

?1 

66 

35 
9 

60  ; 
2 

49 

$6,  600 
34,  220 
8,500 
4,500 


3,400 


7,000 

14,  710 

0,362 

4,000 


19,  690 

57,  864 
4,915 


30,  000 
11,  240 
15,  500 
68,  220 
9,775 

9,160 
9,160 
8,752 
4,875 
18,  450 

10,  375 

15,  700 
10,  OOO 
8,700 


98,  000 

1,200 

9,700 

38,  600 

19,  250 


49,  700 

56,  930 

118, 150 

2,375 

157,  614 

6,400 

8,424 

2,500 

580,  804 

212,  000 

50,  000 

88,  450 

3,960 

14,  250 

6,000 

,500 


376,  100 
17,  050 

7,000 
5,400 

15,  000 
34,  000 

123,  900 

7,500 

33,  560 

112,  746 

11,  000 
1.5,  200 

9,250 
10,  000 

42,  870 

16,  350 
7,500 

6,150 
38,058 


13,  771 
4.100 


Value  of 
materials. 


Value  of 
pioducts. 


$13,  000 

637.  850 

50,  700 

13,  000 


112,  9fl5 


102, 180 


12,  000 

343, 115 

5,  200 

10,  000 


59,  000 
983,  768 
14,  775 


115,  500 


75,  000 

13,  000 

20,  500 

1,358,998 


8,500 

92,  020 

70,  438 

11,  500 

18,  479 

71,397 

26,  450 
4,000 
8,300 

18,  500 


200,  000 
20,  000 

15,  500 
96,  500 

139,  960 

18,  400 
78,  300 

197,  750 

20,  700 

245,  954 

30,  000 
89.  500 

14,  000 
19,  769,  672 

468, 140 

100,  000 
125,  000 
15,.200 

16,  000 

15,  000 

50,  000 
120,  870 
49,  950 

1,  662,  005 
22,  300 

17,  500 
12,  300 

160,  000 
118,  150 

140,  000 

12,  000 

55,  ICO 

374,  000 

24,000 
225,  983 

62,  000 

10,  000 

87, 175 

19,  400 
15,  000 

11,  000 
106, 171 


608,  532 
18,  550 


$27, 000> 
716,475 
65,000 
24,  000 


124,  442 


115,  820 


24,  COO 
364,  932 
20,  000 
40,  000 


87,  300. 

1,  081,  993 

28, 470 


134, 492 


116, 000 
29,  000' 
47,  000' 
1,  537, 6M 
21,  000 

110,  985 
87,  000 
28,  lOO' 
32, 852 

105,  225 

46,  500 
29, 000 
26,  000 
36,500 


550, 300 
24, 000 
30,  000 
160,  000 
185,  355. 

96, 300 
174, 700 
366, 700' 

27, 000 
470, 932 

40,  OOO 
100,  000' 
20, 000 
21, 330, 272 
861,283: 

173,  000 
273, 000 

25,  80O. 

35, 000 

50. 000 

60,  000. 
215, 678 
131,  .577 

2,  762,  348 
53, 000- 

37. 001 
23, 200 

200, 000 
18:i,  900- 
321,  .500 

24,500 
118,400 
601, 193 

45,  000 
312, 785 

102,  50O 
30, 000 

174, 300 
52, 700 
26,000 

21, 000. 
182,  317 


716,  53t). 
29, 400 
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Table  Y.— SELECTED  STATISTICS  OF  MAKUFACTUEES,  BY  COU^^TIES,  ETC.:  1880. 

MINNESOTA— Coutimied. 


Counties  and  industrioa. 


Le  Sueur : 

Mouring-  and  grist-mill  products  . 
Lumber,  salved 


Lyon: 

Flouring-  and  grist-mill  products 
Saddlery  and  harness 

McLeod : 

Flouring 

Meeker: 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


and  grist-mill  products  . 


MOiMllSON; 

>louring-  and  grist-mill  products  . 
Lumber,  sawed 


Mower  : 

Flouring-  and  grist-mill  products  . 

INlCOLLET: 

Floiiring-  and  grist-mill  products  . 
Olmsted : 


Agricultural  implements 

Cariiagea  and  wagons 

Clothing,  rucn'a 

Flouring-  and  grist-mill  products 

Fouudery  aud'raachine-shop  products 


Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  waro. 
Woolon  goods 


■Otter  Tail: 

Flouring-  and  grist  mill  products  . 
Lumber,  sawed 


Plse: 

Lumber,  sawed 

POLK: 

Flouring-  and  gTist-mill  products  . 
Eamset  : 


Agricultural  implements 

Awnings  and  tents 

Bookbindmg  and  blank-boot  making 

Boot  and  shoe  uppers 

Boots  and  shoes 


Brass  castings 

Bread  and  other  bakery  products  . 

Brick  and  tilo 

Brooms  and  bi-ushes 

Carriages  and  wagons 


Xo  of  ■ 
estab- 
lish- 
ments. 


Clothing,  men's <■ 

Clothing,  women's 

Coffee  and  spices,  roasted  and  ground 

Conlectionerv 

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds) . . 

Flouring-  and  grist-mill  products ,-  - 

Foundery  and  machine-shop  products  (see  also  Iron  work,  archi- 
tectural and  ornamental ;  Steam  fittings  and  heating  apparatus). 

Furnishing  goods,  men' s 

Furniture 

Furs,  dressed 


Housefamishing  goods -■ 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and 

machine-shop  products). 
Liquors,  malt 

Lithographing  (see  also  Printing  and  publishing^  

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 


Malt 

ilarble  and  stono  work 

Millinery  and  lace  goods '. 

Mineral  and  soda  waters  -.  -        - 

Patent  medicines  and  compounds  (see  also  Drugs  and  cht,Hii<. uK) . . 

Printing  and  publishing  (see  also  Lithographing)   

Saddlery  and  harness   

Sash,  doors,  and  blinds  (see  also  Lumber,  planed)  

Shuts -  - 

Slaughtering  and  meat-packing,  not  including  retail  bLiUbe-jiu\; 
establishments. 

Soap  and  candles    

Steam  fittiugs  and  ho.Uing  apparatus  (see  also  Foundory  and  ma- 
^ybiuc-^liu])  prudiiets). 

Tinwiir(\  nippcrware.  and  sheet-iron  ware 

Toliarci.,  fi-ais  aud  eiu.uettcs 

Ti  unks  and  valises 

EeWILLE  : 

Flouring-  and  -rist  mill  [nodiicts 


AVERAGE  NUMBER  OF 

HANDS  EMPLOYED. 


Capital. 


Males    'Femalrs  Children 
above  16  above  15       and 
years.       years,     youths. 


Total  I 

amount  paid 
in  wages 
during  the    , 
year.         I 


Value  of 
materials. 


Value  of 
products. 


10 
22 

$82,  500 
58,  900 

SO 
65 



:;:■;::: 

SU,  073 
13,  8  JO 

$266,  825 
74,  210 

$,:o4,  725 
1J7.950 

4 

24,500  ,                7  1 
4  700  ''              8  ! 

1 

1 

1 

2,430  ,] 
2,  800  ' 

1-1!  000 
34  200 

81.  600 
"4,000 

(i 

43,  500 

9 

3,550 

101.210 

8 

155,  500 
12  800 

35 
16 

'              14,8.50 

2, 470 

275.  507 
15.  525 

31-,  701 
25,  800 

1 

20,500  ,,              5 
67,300  1              30 

1 

1,513 
8,456    , 

36,  2.=8 
39,  S"j 

44,  0;:: 

10 

2  ,               3 

70,  5(r. 

9 

127,000                28 

38,000  1              19 

29,000  ']            30 
28, 000                23 
7,  000    ;             12  1 
174,900  .1             52 
40,000  1             26 

13,  443 
7,  005 

224,  581 
181,  109 

264,  059 

5 

i 

21-1,  175 

1 

1 

9,800 
8,000 
6,680 
15,975 

6,  100 

12.  000 

12,  890 

376,  515 

8,750 

25,  100 

2 
3  , 

2 

30,  000 

23. 508 

415,708 

5  ! 

1 

8,300 

20,  OOii 

r^     ' 

12,051  li             15 
8,000    1             13 

6,250 
7,100 
1,500 

13,  065 

21,  100 
17,  500 
13,  072 

237,  505 
91,  835 

36,  200 

3 

33,  000 

1 

20,  000 

Q 

110,  802 
157,  100 

28 
64 

295,  234 

12 

4 

16,  080 

131,  005 

6 

55.  500    ''            78 

[ !              18,900 

87,  800 

143,000 

30,  500                17 

803,  000  '           220 
11,750  ;                8 
43,500  1,             32 
10,000  f 

206,000              236 

...  1    '                7.  152 

102,025 

114,  600 

3 
3 

4 
1 
2 

1  1 

19                 4 

17                 8 

3      

17               21 

94,  616 

7,  760 

25,541 

2,650 

136, 118 

145,  807 
96,  000 
17.  769 
26,  000 

396,  144 

'              630,  190 

\              129,  900 

68,  041 

40,  000 

:                646,  102 

20 
5 
4 
6 

13,000  ,              13 
04,800  ;              52 
13,000  1,             74 
0,  .500  r             12 
103,  000              105 

1 '                7,006 

1  '              4  1              28.  095 
2  i               15,322 

1  ; !                7,100 

; 57,  760 

28,  178 

171 .  990 

8.  027 

13.  600 

82,  500 

40.25') 

240.  80.1 

32.  200 

20.  600 

!               201J,  1)1':! 

"9 
4 
9 
5 

204, 500              154 
31, 200                  1 

106, 500                11 
63, 000                41 
13,050                  9 

485 

80 

6 

5 

3 

210,  490 

24, 100 

11,  350 

23,  010 

3,800 

553,  050 
93,  350 

107,  750 

108,  450 
16,  600 

974.  2mo 
147,  OOi' 

9 
1 

i              1.5;;,'5UU 

150,  9,"'0 

35.  3uo 

7 
9 

143,500    ■            40 
104,660  !            213 

.' '               17,414 

:             119,750 

461,  OJS 
230,  700 

540,  927 
416,  500 

1 

13 

5 

75,  000 
75,  050 
120,  600 

24 
54 

27 

270               10                 88, 350 

30,  096 

50                 2                 36, 810 

218,000 

60,  775 

103,  550 

324,  27n 
132.  )5|. 
344.  Oim 

5 

108,  000 
11  500 

1'     ti 

25                 1                 35. 740 
21.500 

321,  467 
26,  000 

510.27-1 
58,  117 

11 

3 
4 

371,500    i             95 
14,  000    i             14 
48,000    j            44 

4  ,               2                 38,960 

1  i   .           1  ,                 9,785 

24.150 

" "             1 

137.  542 
10,  057 
80.  000 

20s,  -.172 
128,  ''')^> 

4 

12 
3 
3 
5 

30,  500 
37,  500 
13,  500 

if      J? 

....'                 9,485 

. '    39, 100 

34                  . .                  9, 500 

49.  300 

32,  .555 

33,  000 
7,  500 
6,000 

74.  000 
Dh,  075 
00.5  in 

'! l-i 

4,  436 
3,038 

22.  Olio 

14,900  j                6 

5                 ■■* 

24  01.0 

1 

19 

11 

2 

4 
5 

502,000  :            201 
31,  193    ,             54 
33,000    1             31 
4,700    1               4 

165,000    ,             31 

13  1             82  ^             222.  384 

"" i'l          3  i          lolooo 

52      ...      -     '               10,800 
2                  17,100 

146.  059 

S3,  700 

25,  800 

4,700 

371,  050 

5J7.  764 

117.191 

41.600 

1                22, 500 

429,  747 

1 

21,000                11 
6,000    .             22 

. 

4  800 
15,  000 

9,500 
25,  000 

24,  840 
60,  000 

20 

SO,  356                62 
79.212  1            110 
10,  000  ^              27 

t. 

j 

4 

32 
5 

,84  778 
19,  000 

91,464 

147.  000 

34,  000 

165,  503 

2,88.  iri 
70.  uoii 

6 

43,400  ,              27 

0.  700 

178  54L 

200,  847 

..  .. 
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Table  V.— SELECTED  STATISTICS  OF  MAKUFACTUEES,  BT  COUNTIES,  ETC. :  1880. 

MINNESOTA— Continued. 


Counties  and  indnstries. 


PacE : 


Carriages  and  wagons 

Clothing,  men's 

Cooperage 

Flouring-  and  giist-mill  products 

Foundery  and  machine-shop  products  . 

Furniture  

Liquors,  malt 

Lum  ber,  sawed 

Saddlery  and  harness 

Sash,  doors,  and  hlinds 


Tinware,  copperware,  and  sheet-iron  ware  . 
Savst  Louis: 


Leather,  curried . 
Lumber,  sawed . . 


Sco'CT : 


Cooperage  

Flouring-  and  grist-mill  products  . 
Liquors,  malt 


Shekbuene : 

Flouring-  and  ffrist-miU  prod-ucts 

Lumber,  sawed 

SlBLET: 

Flouiing-  and  grist-mill  products 

Steahns : 

Carriages  and  wagons 

Floxiring-  and  grist-  mill  products 

Foundery  and  machine-shop  products  . 

Liquors,  malt 

Lumher,  sawed 


Printing  and  publishing . 

Saddlery  and  harness 

Sash,  doors,  and  blinds  .  - 
Steele : 


Cooperage  

Flouring-  and  grist-mill  products  - 
Saddlery  and  harness 


Swift: 

Flouring-  and  grist-miU  products  . 

Todd: 

Flouring-  and  grist-mill  products  - 
Lumber,  sawed 


Carriages  and  wagons 

Flouring-  and  grist-mill  products  . 

Liquors,  malt 

Lumber,  sawed 


Waseca  : 

C  Aiperage 

Flouring-  and  grist-mill  products  - 
Washington  : 


Agricultural  implements  . 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's 

Cooperage  


Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Liquors, 'malt 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds)  , 
Lumber,  sawed 


Printing  and 

Saddlery  and  harness.  ..   

Sash,  doors,  and  blinds  {see  also  Lumber,  planed) 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Tinware,  copperware,  and  sheet-iron  ware 

Winona  : 


Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's . . , 

Cooperage 

Flouring-  and  grist-mill  products 

Liquors,  malt 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds)  . 

Lumber,  sawed 

Printing  and  publishing 

Saddlery  and  harness 


Sash,  doors,  and  blinds  (see  also  Lumber,  planed)  . 
Tobacco,  cigars  and  cigars tttis 
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No.  of 
estab- 
lish- 
ments. 


Capital. 


AVEKAGK  NUMBER  OF 
HANDS  EMPLtirED. 


$10,  000 
9,000 

69,  600 
6J8,  000 
22,  200 

35,  600 
37, 100 
27,  000 
13,  450 
12,  000 

8,900 


0,000 
65,  000 


51,  700 

191,  000 

62,  000 


60,  000 
36,  000 


14,  600 
189,  800 
25,000 
58,  500 
48,  850 

17,  000 

9,200 

40,  200 


5,600 

123,  000 

13,  450 


48,  000 


23,  000 
23,  576 


34,  000 

268,  000 

38,  000 

22,  000 


8,800 
160,  000 


910,  000 
7,500 
21,  000 

13,  500 
10,  700 

246,  500 

55,  000 

66,  500 

82,  000 

,  505,  000 

24,  500 

14,  600 
50,  000 
20,  000 

14,  500 


34,  450 

79,  100 

8,360 

50,  200 

340,  000 

67,  500 

150,  000 

1,003,500 

22,  845 

34,  350 

142,  500 
21,700 


Males 

above  16 

year's. 


12 
21 
57 
130 
23 

51 
11 
25 
19 

17 

19 


Females  Children 
above  16       and 
years,     youths. 


17 


607 
29 
24 
20 


78 

36 

14 

110 

518 

12 
24 
18 
20 


55 
64 
26 
66 
1*06 

19 
35 

181 
25 
27 

142 

22 


Total 

amount  paid 

in  wages 

during  "the 

year. 


y: 


6,433 
25,  322 
61,  471 
15,  850 

22,  900 
4,664 
4,718 
6,  595 
7,750 

7,638 


3,000 
16,  200 


16,  675 
40,  220 

7,886 


5,000 
4,900 


8,900 
23,  415 
10,  500 

7,281 
13,  290 

4,300 

5,700 

15,  400 


8,440 
19.  460 
5,990 


4,280 


4,200 
3,642' 


14,  550 

36,  760 

3,  210 

7,566 


8,888 
17,848 


267,  800 

7,100 

10,  600 

10,  100 

18,  640 

47,  781 

18,  800 

6,280 

66,  800 

176,500 

5,670 

12,  060 
16,  000 

9,  400  _ 

13,  800 


9,850 
13,  300 

8,850 
24,850 
44,  700 

7,680 
12,  000 
70, 100 
15,  200 
10,480 

67,  000 
15,  680 


Talue  of 
materials. 


$10, 120 

14,  247 
49, 175 

1,  912,  345 
28,  200 

11,  600 
20, 170 
23,  330 
18,  950 
11,  000 

15,  200 


20,  600 
56,  300 


47,  800 
836, 125 
33,968 


100,  000 
18,  500 

166,  884 


9,900 

492,  332 

11,  000 

31, 159 

66,  500 

6,800 
11,  800 
20,  500 


14,  860 
393,  812 
17,  460 


lie,  660 


67,  350 
18,  415 


24,500 

954.  840 

13,  774 

38,  413 


10,  435 
406,  956 


536,  000 
4,800 
25,  500 
18,  400 
32,  460 

904,  910 
.54,  000 
27,136 

106,  000 
1,  031,  250 

10,  620 

21,400 

40,  000 

119, 120 

24,  000 


6,325 
10,  500 

8,776 
41,  000 
666,  830 

33,  992 

150,  000 

452,  520 

6,625 

25,  950 

236,  000 
10,  000 


Value  of 
products. 


$27, 417 
23,  897 
83,  603 
2,  313,  054 
67, 400 

40,  50O 
35, 726 
43,  690 
32,  SOO 
24,000 

36, 744 


25,  200 
105, 200 


71, 800 
959, 770 
60,  529 


150,  000 
31,  000 


192,  617 


30,  500 
571, 819 
30, 000 
55,526 
123, 200 

20,  500 
24,  OOO 
50,  200 


26, 40O 
477,  880 
27,  200' 


140, 282 


81,  210' 
31,  275 


54,000 

1, 117,  814 

24,548 

56, 069' 


24,838 
459,  054 


090,  000' 
20,500 
49,  000 
38, 700 
56,700' 

1,  054, 320 
87, 000 
48,  279 
176,  000 

1,  533,  780 

27,  500' 
44,000 
60,000 
146,  000 

51,500 


24,800 
31,600' 
30, 300 
77,550 
925, 829 

60,587 
200,  000 
750, 800 
29,  000 
51,  50O 

478, 000 
43,60» 
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Table  Y.— SELECTED  STATISTICS  OP  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

MINNESOTA— Continued. 


Counties  and  indnstries. 


Wkight: 

ilourinj^-  and  grist-mill  products 
Lumber,  sawed 

Yellow  Medicine  : 

Flouring-  and  grist-mill  products 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$81,  600 
45,  245 


AVERAGE  NUMBER  OF 

HANDS  EMPLOYED.  Total 

amount  paid 

1                 :  in  wages 

Males    I  Females  Children'  during  the 

above  16  above  KJ     and      j  year, 
years.       years.    1  youths. 


$10,  r,05 
■    7,2Z3 


Value  of 
materials. 


$315 

241 

41, 

a«» 

109, 

230 

Value  of 
products. 


82,  483 
e«,  946 


165,  970- 


MISSISSIPPI. 


Adams: 

Bread  and  other  bakery  products 

Cotton  goods 

Lumber,  sawed 

Oil.  cottonseed  and  cake 

Printing  and  publishing 

Tinware,  copperware,  and  sheet-iron  ware. 
Alcokn: 

Lumber,  planed 

Lumber,  sawed 

Attala : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Chickasaw: 

Flouring-  and  grist-mill  products 

Clarke: 

Cotton  goods 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Copiah  : 

Cotton  goods 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Woolen  goods 

Harbison  : 

Lumber,  sawed 

Hdjds: 

Foondery  and  machine-shop  product* 

Oil,  uottonseed  and  cake 

Printing  and  publishing 

.Jackson  : 

Lumber,  sawed 

Lauderdale: 

Agricultural  implements 

Flouring-  and  grist-mill  products 

Lumber,  sawed - 

Od,  cottonseed  and  cake 

Sash,  doors,  and  blinds 

"Woolen  goods 

Lincoln : 

Lumber,  sawed 

Lowndes  : 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Oil,  cottonseedand  cake 

Saddlery  and  harness 

Marshall: 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Monroe  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

N'OXUBKE  : 

Cotton  goods 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

PlKE: 

Lumber,  sawed 

Warhen: 

Brick  and  tile 

Carnages  and  wagons 

Foundery  and  machine-shop  products 

Lumber,  sawed 

Marble  and  stone  work 

Printing  and  publishing 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware 


$11,000 

2S5,  000 

51,800 

32,000 

12,  800 

10,600 


5,  200 
11,  700 


31.020 
22,  350 


79,  140 
20, 100 
18,  000 


700,  000 
21,450 
34,600 

230,  000 


95,  000 
60,  000 
35,  000 


64,000 


6,700 
33,  000 
18,  000 
70,  000 
10,  000 

25,  000 


129,  300 


23,000 
36,  600 
75,  000 
11,000 


68,  500 
36,175 


45,  800 
19,  500 


30,  000 
47,  800 
17,000 


37,  500 


28 
34 
15 
70 
24 


32 
24 
100 
25 


38 


28 


9,000 

29 

7,000 

19 

13,  800 

37 

30,  000 

O'J 

1,900 

' 

44,700 

64 

29,  700 

11 

29,  000 

16 

178 
"54' 


$8,  760 
24,509 

4,200 
18,  000 

9,400 

7,800 


560 
300 


5,445 
2,800 


14,  023 
2,508 
4,940 


78,  755 
1,920 
9,365 

35,  000 


17,  700 


13,  183 

6,250 

12,  000 


32,  000 


5,200 
5,  623 
2,850 
9,000 
9,150 

3,300 


8,000 

3,564 

12,  860 

3,500 


14,  280 
3,515 


6,325 
2,900 


2,500 
4,740 
3,  024 


7,050 


$12 

215 

96,  482  1 

44 

4011 

76 

000 

6,450  1 

16 

150 

20 

200 

27 

887 

57 

038 

18,000 

77,  285 

47 

587 

36 

534 

33 

930 

158,  928 
28,981 
52, 174 

139,  866 


122,  910 


17,  276 
35,  000 
12,000 


12, 750 
118,018 
18, 065 
70,  000 
10,000 

33,  900 


13,000 
55,  223 
40,  000 
10,  000 


17,  200 
55,  082 


69,  435 
15,  200 


16,  300 
98,  795 
16,  662 


12,240  1 

2,350 

21,  080 

11,  160 

14,  000 

34,  000' 

33,935 

33,  400 

79,  500 

8,500 

63,  600 

79,  199 

4,  600  1 

7,600 

20,500 

36,696 

16,  361 

80,  000 

7,  145 

21,900 

50,000 

13,  330 

21,  000 

45,  000- 

$36,  450 
145,  488 

63,  500 
105,  000 

24,  600 

31,  500 


25,  600 
40,  500- 


66,764 
30,  7o0' 


85,  987 


68,  309' 
44,  417 
54,  401. 


400,  000 
32,  289- 
91,  200 

211,  825 


60,  000 
50,  000 
29,  000. 


308,  960 


20,  450' 
130,  164 

28,695 
110,  (100 

25,  000 

38,  830' 


28,  000 
71,436 
65,000 
22,  000 


53,  000 
61,  517 


79,526 
28,  000 


35,  6'iC. 
111,372 
26,  2'K) 


80,  200- 


287 
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Table  Y.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUIS^TIES,  ETC.:  1880. 

MISSISSIPPI— Continued. 


Counties  and  industries. 


"Washington  : 

Lumber,  sawed 

Oil,  cottonseed  and  calie 

"Watke  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Tar  and  tui"pentine,  not  including  fann  products 

Yazoo  : 

ri' ^11  ling-  and  grist-mill  products 

Lumber,  sawed 

Oil,  cottonseed  and  cake 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$8,  000 
130,000  1 


5,400 
13,  300 
18,  500 

7,500 
10,  000 
45,  000 

AVERAGE   NUMBER  OF 
HANDS  EirPLOYED. 


Males   i  Females 

above  16  above  15 

years.   I    years. 


24 


15 

10  I 

39  1 


Children; 

and 
yontbs. 


60 


Total 

amount  paid 

in  wages 

during  the 

year. 


$G,  700 
30,  000 


1,200 

9,600 

13,  510 


1,476 
4,000 
3,750 


Value  of 
materials. 


$21, 710 
79,  080 


32,  230 
31,  825 
59,  650 


16,  563 
14,  000 
26,  000 


MISSOURI. 


Adaik  : 

riouring'  and  grist-mill  products 

Lumber,  sawed 

Saddlery  and  harness 

ANDREW: 

Flouring-  and  grist-mill  XJroducts 

Lumber,  sawed 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Audrain  ; 

Floui  ing-  and  grist-mill  products 

S.idUlcry  a:'d  harness -.. 

Woolen  goods 

Atchison  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

BATiTON  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Ba'il.-.- 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Be.n'iox  -. 

Flouring-  and  grist-mill  x>roducts '. 

Bollinger: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Boone  : 

Carriages  and  wagons 

Flouring-  and  gi'ist-mUl  products 

Lumber,  sawed 

Saddlery  and  harness 

BUCI-IjINAN: 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) 

Boots  and  shoes 

Boxes,  wooden,  packing  

Bread  and  other  bakery  products 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's 

CoH'ce  and  spices,  roasted  and  ground 

Confectionery 

Cooperage 

Drugs  and  chemicals  (see  also  Balling  and  yeast  powders) 

Flouring-  and  grist-miU  products 

Foundery  and  machine-shop  products , 

Fruits  and  vegetables,  canned  and  preserved 

Furniture 

Liquors,  malt  

Lumber,  planed 

Lumber,  sawed 

Marble  and  stone  work 

Mineral  and  soda  waters 

Printing  and  publishing 

Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
e.stlibliahments. 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Vinegar 

Voolen  goods  

Bl'TIEi;; 

Flouring-  and  grist-mill  products 

Lumber,  sawed 


13 
2 


12 
12 

1 


2 
11 
11 

6 


10 ; 

IL' 


3 

10 


$19,  300 

34,  600 

8,000 


90,  000 

16,  950 

9,000 


47,  000 
11,  200 
35,  000 


34,  300 
11,400 


12,  000 
5,600 


29,  900 
24,  450 


24,  000 


20,  600 
63,  400 


2,150 

143,  500 

24,  400 

7,366 


000 
000 
500 
000 
810 

800 
350 
000 
.500 
1.50 

850 
500 
600 
500 
350 


200,  OOO 
10,000 
27,  700 
68,  (JOO 
;0,  000 

129,500 

81,  550 

359,  500 

37,  700 
20,  950 

13,  000 
12.j,  000 


9,100 
34,  000 


10 
16 


27 
57 


23 
69 


17 
53 

54 
12 


4 
54 
22 
57 
2.55 

52 
39 


79 


77 
48 
23 
106 

44 
50 
44 

77 
14 

112 

84 

655 

03 
63 


10 


$3,  390 
11,  630 
4,000 


7,954 

5,160 

400 


6,000 
4,620 
7,600 


3,779 
3,400 


3,200 

2,170 


8,130 
10,  672 


4,408 
13,  468 


6,133 

13,080 

7,  430 

4,016 


2,000 
35,  000 
13,  825 
26,  760 
85,  635 

26,  716 
19,  350 

2,250 

2,600 

33,  212 

5,190 

29,  886 
23,  956 

4,000 
49,  300 

21,  492 
21,  329 

8,  0.50 
35,  COO 

4,800 

85,  040 

52.  096 

188,  290 

30,  923 

27,  397 

4,700 
21,600 


374 
21,  885 


$04,  420 
60, 195 
10,  500 


236,  389 
33,  250 
19,  800 


118,  720 
11, 000 
73,  900 


64,441 
18,  215 


62, 100 
16,  812 


161,210 
51,  394 


90,  010 


72,  920 
4:5,  390 


12,  855 

429,  280 

47,  670 

13, 175 


7,500 

80,  930 

36,  300 

173,  000 

52, 110 

25,  500 
46,  000 
25,  000 
35,  000 

59,  500 

11,  625 
624, 168 
40,  238 
25,  000 
23,  100 

92,  582 
150,  000 
46,  010 
35,  500 
33,  000 

69,  708 

164,  585 

1,  907,  208 

S3,  200 

60,  291 

9,500 
97,  800 


25,  640 
112,  900 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

MISSOURI— Continued. 


Coantite  and  industries. 


1  No.  of 

I  eRtab- 

liah- 

meuta. 


1 


Caluwell: 

Flonring-  and  ";nst-mill  prodacta  . 
Lumber,  sawed 


Calloway: 

Flouring-  and  ftrist-Tnill  products  . 
Lumber,  sawed 

C'Al'E  GlEAKDBAU: 


Cooperage  

Flouring-  and  {jriat-mill  products 

Liquors,  malt 

Lumber,  sawed 

SlauRbtering  and  meat-packing,  not  including  retail  butchering 
establishments. 


Woolen  goods 

Caiuioi.l; 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 

Cass; 

Flouring-  and  griatuiill  products  - 
Woolen  goods 

CllAUITON: 

Flouring-  and  grist-mill  products  - 
Lumber,  sawed 


CLAY: 

Flouring-  and  grist-mill  products  - 

Lumber,  sawed    

Woolen  goods 

Clinton  : 

Carriages  and  wagons 

Flouring-  and  grist-mill  products  . 

Lumber,  sawed 

Saddlery  and  li.'\rnes3 


CoovElt : 

Carriages  and  wagons 

Flouriug-  and  griht-mill  products 

Lumber,  sawed 

Stone- and  earthen- ware ■- 

Tobacco,  chewing,  smoking,  and  snuflF. 

Cole: 


Boots  and  shoes 

Brooms  and  brushes 

Flouriug-  and  grist-mill  products  . 

Leather,  cuiried 

Leather,  tanned 


Liquors,  malt 

Printing  and  publishing 

Saddlery  and  harness 

Ckawfoud: 

Flouring-  and  grist-mill  products  . 
Iron  and  steel 


Daviess  : 

Flouring-  and  j.^rist-mill  products  . 

Lumber,  sawed 

Saddlery  and  harness 

FllAXKLIN  : 

Boxes,  wooden,  packing 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


GASCONADE: 

Flouring,  and  grist-mill  products  - 
Liquors,  vinous 

Gentry: 

Flouripg.  and  giist-mill  products  . 
Lumber,  sawed 

,  GltEENE : 

Agricultural  implements 

Carriages  and  wagons  

Cotton  goods 

Flouring-  and  grist-mill  pioduets  . 
Saddle)  y  and  harness 


Tobacco,  cigars  and  cigarettes . 
Woolen  goods 


GnusDY : 


Flouring-  and  grist-mill  products  . 
Ltunber,  sawed 


HA1IU1B0^  : 


Flonring-  and  grist-mill  products  . 
Lumber,  sawed 


16 


1 
18 
12 


7 
23 


1 
4 
1 

13  I 
3 

3 
1 


7 
11 


7 
10 


Capital. 


$47,000 
22,800 


50,  050 
2.5,  700 


18,  225 

2)2,  150 

34,  000 

67,  700 

6,300 


72,  000 


77,  SOO 
15,  400 


97,  500 
40,  000 


41,  200 
32, 150 


42,400  ' 

20, 150  1 

39,000  I 

I 

i 

8,000 

33,200 

9,800  t 

7,000  ; 


AVEKAr.E    NUMltER    OK  | 

HANDS  EMTLOYED.  Total 

_.         _  amount  paid 

I                  I                 I  in  wages 

Males    I  Females  Children'  during  the 

abovclC  above  15]      and  year, 
years,   j   years,    j  youths. 


Value  of 
materials. 


II 


15,  500 
103,000 
64,  700 
10,600 
35,500 


93,  400 

5,  000 

103,  000 

10,000 

5,000 

52,  000 
22,»00 
76,200 


17,  600 
400,000 


67,  000 

22,040 

4,722 


10,000 
172,800 
19.400 


51,000 
76,  500 


20,  050 
34,  200 


45,  000 
38,  600 
65,000 
69,850 
9,700 

6,  000 
40,  000 


45,000 
16,  000  ! 


37,440 
16,  075  i 


19 

38 


07 

26 
53 

in 

T' 

7-1 

10 

10 

! 

28 
oq 

a 

7 

31 

66 

T^ 

8 

0'> 

45 
37 

1 

54 



19 
"6 

11 

1 

18 

'<» 

■>  ! 

8 

•>n 

•-ts 

(\0 

25 

31 

2 

14 

8 

.365 
40 
33 
23 
17 

1 

! 

:'• 

54 
328 

21 
075 

"3 

25 
5 

lV.'.'.'.'.V 

25' 

56 
1'' 

1 

1 

05  .. 

24  !. 


10 
13 


19 
56 


23 
41  . 

17 

30  '. 
13  I. 

20 
11 


17 
36 


10 
19 


1 

11 


$5,  015 
6,  320 


8,690 
3,  912 


19,  275 
29,  539 

2,943 
11,095 

1,055 


9,078 
3,313 


25,  240 
3,000 


,986 
,  692 


6,668 
9,220 
4,775 


10,945 
2,883 
2,  550 
3,235 


8,  820 
9,171 
15,  550 
12,  900 
8,  900 


75,0.50 
6,  000  1 

12,  727 
5,300 
2,700  ' 

3,  579 
19,940 
55,390 


2,  255 
54,  000 


7,100 
11,740 
3,580 


9,000 
18,970 
2,  414 


1,672 
3,700 


.3, 

005 

9, 

745 

10 

027 

2:1 

KOO 

12 

755 

6 

915 

7 

450 

14 

472 

6,000 

4 

147 

6 

947 

3 

788 

3 

257 

Value  of 
products. 


$103,  375 
30,  390 


162,  .585 
23,  292 


20,  375 
646,  306 
12,  076 
48,  705 
31,  358 


117 

590 

50 

050 

195 

356 

36 

804 

,53 

820 

71.3 

904 

22 

635 

K4 

5.54 

36,  052 

178,480 
18,640 

209,  626 
31,  530 

304,632  ; 
27,  124  ' 

389,  776 
31,512 

62,  005 
34,  090 

1 

80,  813 
55,  700 

174,  339  ; 
55,  997 
22,  142 

203,  873 
85,  000 
29,  300 

6,200 
57,  791 
16,  740 

8,000 

25,  000 
69,301 
31,250 
21,300 

17,  980 

233,  040 

89,  390 

5,400 

16,  500 

43,  000 

271,  693 

143,  395 

30,  500 

32,  000 

380,  831 
10,  000 

416,  030 
22,  500 
13,  250 

548,  778 

20,  000 
454,  323 

35,  000 

21,  000 

16,  !199 
34,  250 
295  000 

29,  822 

62,  300 

395,  500 

68,  567 
275,  000 

64,  062 
510,  000 

146,  548 

75,  288 

8,990 

169,  078 
131,  270 
20,  260 

20,  000 

577, 278 

12,  967 

30,  000 
638,  981 
22,  833 

142,  486 
40,  950 

159,  frl.'' 
52,  000 

89,  485 
58,  270 

97,  801 
94,  980 

11,448 
57,  500 
41,750 
133,  716 
10,  000 

25,  000 

116,  400 

7I,2<^5 

I      147,341 

30,  000 

12,  993 
29,  400 

44,000 
3.5,  000 

97,  212 
28,  391 

1 

113.  012 
60,700 

56,245 
16,  532 

68,  035 

30.  779 

19  M  M 


289 
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Table  V.— SELECTED  STATISTICS  OF  MAEUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

MISSOUEI— Continued. 


Counties  and  industries. 


Henry  : 


Carriases  and  ■wagons 

Plouring-  and  grist-mill  products  . 

Lumber,  sawed 

Saddlery  and  harness 

Stone-  and  earthen-ware 


Tobacco,  cigars  and  cigarettes 

nOLT: 

Flouring-  and  grist-mill  products  . 

Lumber,  sawed 

Woolen  goods 

Ho  WARD  : 

Flouring-  and  gTist-miLl  products  . 
Lumber,  sawed    


No.  of 
estab- 
lish- 
ments. 


Flouring-  and  grist-mill  products. 
Lumber,  sawed    


Bags,  other  than  paper 

Baking  and  yeast  powders 

Bread  and  other  bakery  products 

Brick  and  tile  (see  also  Drain  and  sewer  pipe) . 
Carriages  and  wagons 


Clothing,  men's     

Clothing,  women's 

Confectionery  . ., 

Drain  and  sower  pipe  (see  also  Brick  and  tile)  , 
Flouring-  and  grist-mill  products 


Foundery  and  machine-shop  i^roducts 

Furniturn  (see  also  Mattresses  and  spring  beds)  . 

Furniture,  chairs 

Liquors,  distilled 

Liquors,  malt 


Lumber,  planed 

Lumber,  sawed 

Marble  and  stone  work 

Mattiessos  and  spring  beds  (see  also  Furniture) . 
Paints 


Patent  medicines  and  compounds . 

Printing  and  publishing   

Eet'rigerators , 

Saddlery  and  harness   

Shirts  -■ 


Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Soap  and  candles 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Tools 


Trunks  and  valises  . 

Vinegar  

Woolen  goods 


Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Fouudery  and  machine-shop  products  . 

Furnituro 

Lumber,  sawed 


Saddlery  and  harness 

Slaughtering  and  nieat.packing,  not  including  retail  butchering 
establishments. 

Tinwaie,  copperware,  and  sheet-iron  ware 

Woolen  goods 


Jefferson: 

Flouring-  and  grist-mill  products. 
Glass  . 


Lon  and  steel 

-Johnson  : 

Flouring-  and  grist-mill  products  . 

Saddlery  and  harness 

Woolen  goods 


Knox: 

Flouring-  and  grist-mill  products 

Laclede; 

Flouring-  and  giist-mill  products 

Lumber,  sawed 

AVoolen  goods 

La  Fayette: 

Flouring-  aud  grist-mill  products 

Foundery  and  machine-shop  products  . 

Furniture 

Lumber,  sawed 

290 


Capital. 


average  number  of 
hands  employed. 


$12,  000 

84,200 

18,  500 

8,050 

9,600 

17, 200 


52,  300 
35,  500 
12,  000 


67,  500 
12,  050 


19,  800 

15, 850 


25,  000 
60,  000 

86,  600 
78,  500 
29,  000 

41,  744 

111,311 

6,200 

50.  000 

208,  700 

221, 500 
2,825 
10,  000 

22,  500 
200,  000 

46,  000 
19,  800 

16,  200 
1,  700  1 

120,000  I 

14,500  t 

255,000  t 

15,000  I 

39.  (iUO 

S,  000 

437,  500 

44, 000 

17,  200 
70,  200 
20, 150 

13, 500 
13, 000 
10,  000 


Males    [Females 

above  16  j  above  15 

years.       years. 


11,  200 

32,  000 


13,  600 
46,  000 


66,  .500 

1, 150,  000 

150,  000 


144,  000 
11,  200 
20,  000 


7 
3 
1 

21,  900 

9,500 

20,  000 

2 
2 
1 
6 

108,  000 
35,  000 
.■i5,  000 
12,900 

17 

81 

,137 

44 


10 

0 

91 

207 

13 

12 

7 

26 


159 
20 
50 
4 


13  ]. 

17  I. 


19,  DUO 

43 

21C,  675 

80 

42,  500 

40 

8,100 

17 

10,  000 

26 

13 
16  I 


Total 
amount  paid 
i      in  wages 
Children     during  the 

and  year, 

youths. 


13 

17 
21 

16 

! 

314 

36 

l.'-iO 

15 

55 

111 

11 

'' 

7 

18 

1.1 

0 

10 
34 

1 

Ol, 

4"^ 

3 

1 

37 

$10,  000 

14,  280 

3,045 

4,560 

13,  000 

12,  300 


6,859 
7,063 
4,000 


11,  082 
6,400 


3,125 
8,700 


5,000 

14,  000 

53, 160 

166,  820 

25,  800 

49,  034 

21,  399 

8,250 

3,000  I 

40,  024  I 

129,770  I 

8,050  I 

9,000 

2,400 

12,  085 

43,  800 
4,402 

15,300  i 
7,000 

20,000 

4,300 

152,  800 

12,000 

24,  256 

24,  720 

166,  500 


Value  of 

Value  of 

materials. 

products. 

$13, 500 

$28,500 

189, 045 

225,381 

21,  776 

31,485 

17,  050 

31,025 

2,850 

22,450 

8,200 

27, 000 

137,  639 

150, 35U 

34,  812 

55,  940 

10, 190 

20, 000 

I 


7,000  (| 
10,250  11 
50,860  1 

8,  600  ' , 

9,330 
4,900 
5,000  I 


20,  100 

24,395 

17,  1.56 

7,700 

3,808 

5,436 
6,300 

8,044 
4,500 


5,110 
120,  000 
60,  000 

16,  620 
3,540 
2,700 

3,100 
2,634 
5,100 


9,950 
9,000 
14, 000 
9,  525 


114,  490 

24,  800 


53,  621 
57,  825 


16,000 
90,  000 
286,  600 
53,  292 
41,  900 

96,  420 
77,  443 
14,  800 
16,  000 
865,  530 

243,  500 
14,  200 
30,  000 

19,  000 
56, 130 

03,  000 
28,  678 
26, 100 

13,  600 
180,  000 

14,  000 
130, 000 

20,  000 
58,  380 
13,100 

739,  071 

67,  175 

•  22,  350 

109,  050 

8,400 

15,  000 
20,  000 
49,  650 


19,  500 
477, 173 
21,640 
11,  600 
13,  873 

25,  600 
51,  840 

24,  000 
45,  000 


135,  290 
112,  925 
151,600 


483,  340 
8,750 
15,  480 


24,  247 


43,  753 
14,  395 
20,  850 


231,762 
13,  000 
12,  500 
28,  600 


140,358 
43, 450 


62, 835 
77, 125 


30, 000 
115,  000 
373, 300 
379, 500 
105,  000 

167, 336 
10:i,  899 
27, 000 
25, 000 
1,  008, 284 

471,  000 
30, 000 
40,  000 
30,  000 

100,  318 

206,  000 
42,310 
54, 000 
30, 000 

255, 000 

42, 000 
432, 000 

35, 000 
109, 500 

44, 162 

965, 000 

86, 400 
44,600 
210, 600 
31, 600 

29,  500 
35, 000 
58, 000 


48, 000 
535,  860 
51, 646 
29,  200 
26, 275 


41,500 
75, 000 


166, 191 
322,  550 
200,  000 


521,627 
20, 550 
22, 000 


30,  300 


53, 502 
21,945 
28, 100 


261,625 
27, 000 
40, 000 
56.4.W 
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Table  Y.— SELECTED  STATISTICS  OF  MANUEACTUEES,  EY  COUNTIES,  ETC.:  1880. 

MISSOURI-ContinuecT. 


Conutiee  and  industrieB. 


Carriagea  and  wagons 

Flouring-  and  grist-mill  products  . 


j  No.  of  ; 

estab- 
!    lish- 

iiients. 


Capital. 


Flouring-  and  giiat-niill  products 

Lumber,  placed 

Lumber,  aawed 

Slaughtering  and  meat-packing,  Dot  including  retail  butchering 
establishments. 

LlNCOLX : 

llouriug-  and  grist-mill  products 

LlSN: 

Floui'iug-  and  grist-mill  products 

Lumber,  sawed 


Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Slaughterinii  and  meat-packing,  not  including  retail  butchering 

establishments. 
Tobacco,  chewing.  »moking,  and  snuff 


Macon  : 


Carriages  and  wagon.s    

Flouring-  and  grist-mill  products  . 

Lumber,  sawed        

Saddlery  and  liarness 


Madison: 

Flouring-  and  grist-mill  products  . 
Maoion: 


Carriages  and  wagons 

Cooperage 

Flouring-  and  gi  ist-mill  products 

Foundery  and  machine-shop  products. 
Lime 


Liquors,  malt 

Lumber,  plaaed 

Lumber,  sawed 

Printing  and  publishing . 
Saddlery  and  harness  . . 


Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments.  ' 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Meucee: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Mississippi  : 

Flouring-  and  grist-mill  products 

Lumber,  sawecT 

MONKOE : 


Flouring-  and  grist-mill  products  . 
Lumber,  .sawed 


MONTGOMERY: 

Flouring-  and  grist-mill  products 

Lumber,  sawecf 

Tobacco,  chewing,  wmoking,  and  snuff 

AIOKCAN : 

Flouring-  and  grist-mill  products 

IS'EWTON: 

Agricultural  implements 

Brick  and  tile 

Flouring-  and  grist-mill  products 

Lumber,  sawecl    

Sash,  doors,  anJ  blinds 

Nodaway  : 

Brick  ami  tile 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 
Osage : 

Flouring-  and  grist-mill  proilu'ls 

PliRHV : 

Flouring-  and  grist-mill  products 

Pettis  : 


Carriages  and  wairons  

Flouring-  and  grist-mill  products 

Foundery  and  muchiuc-shop  products  . 
Liquors,  malt 


2 
9 

7 
4 
2 

10,  500 
7,300 
191,  000 
11,500 
60,  000 

5 
5 
8 
6 
6 

54,  000 
62,  600 
257,  800 
44,600 
26,  300 

115,  000 

10 
9 

18,  325 
9,100 

6 
17 

.  31, 600 
21,  450 

3 
6 

20,  600 
16,  700 

12 
17 

65,  600 
23, 100 

11 
10 

59,  000 
24,  300 

AVEKAOE    NUMBER  OF 
HANDS  EMPLOYED. 


Total 
amouiit  paid 
in  wages 
Males     Females, Children'    durtug  the 


above  16  |above  15  I      and 
I   years,    j   years.    ;  youths. 


year. 


$16,  600 
58,  850 


39,  250 

6,000 

26,  950 

17,  000 


32,  850 
22,  800 


19,  600 
01,100 

19,  630 

20,  000 

20,  000 


30,  000 
37,  200 
25,  440 
6,750 


36,  500 


32,  000 


8,  000 
3,000 
45,  700 
8,800 
6,000 


8,400 
82,  000 

7,900 
10,  200 
10,000 


13,  600 
149,500 


7,  600  II 
,-.7,400  I 
.30,000  il 
-fl,  000  " 


11 
41 

75 
49 
47 

11 
62 
155 
46 
13 

77 

16 


12 


22 


i7,  780 
3,147 


2,  667 
6,400 
10,  790 
2,320 


4,796 
4,676 


11,850 
7,636 
8,649 
3,000 

15,  000 


20,  000 
4,027 
5,300 
4,250 


3,917 


4,300 
16,650 
36,  060 
22,  760 
21,  600 

5,062 
19,  325 
46,  650 
29,  656 

6,150 

6,000 

6,360 
10, 140 


2,062 
6,610 


3,600 
7,365 


5,366 
8,150 


6,305 
4,000 
6,450 


6,000 
6,000 
3,  178 
3,  282 
2,  900 


6,200 
6,860 
2,  349 
6,560 
900 


1,719 
20,210 


11,  000 
8,746 

12,  000 
■-',  506 


Value  of 
materials. 


$12,  800 
64,  035 


59,  654 
14,  000 
45,  565 
80,  235 


138,  705 
27,  335 


16,  000 
186,  919 
39,  400 
68,  000 

40, 000 


30,000 
87,  287 
24,  678 
19,  820 


14,  000 
44,  850 
]  212,930 
73,  900 
42,  600 

20,  810 
2,800 
161,  950 
26,  000 
25,  200 

131,  300 

13,  030 
18,  080 


25,  705 
29,  580 


67,  500 
34,  200 


96,  675 
47,  070 


125,  145 
22,  850 
55,  258 


96,  4.54 


13,  500 

9,000 

100,  734 

17,  019 

22,  000 


4,721 

186,  376  ' 

11,860  i 

11,  175 

:;!l,  675 


32,  050 
374,  211 


7,000 

186,  655 

29,  800 

11,622 


Value  of 
products. 


24,  000 
70,  350 
1,  474,  490 
98,  900 
77,  50O 


291 
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Table  Y.— SELECTED  STATISTICS  OF  MAKUFACTUKES,  BY  COUNTIES,  ETC.:  1880. 

MISSOURI— Continued. 


Counties  and  industriea. 


PnELPS: 

FlouriDg-  and  griat-mill  products 

PiKE: 

Clot  bin  c.  men's 

Coopi  Tage 

Flouring-  and  ffrist-Tniil  products 

Foundcry  and  machine-shop  products 
Lumber,  sawed 


Saddlery  and  harness 

Toljaocf),  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 
cigaiettes). 

Tobacio,  cigars  and  cigarettes  (see  also  Tohacco,  chewing,  smok- 
ing, and  SDUjff). 

Vinegar  

"Woolen  goods 

Platte  ; 


Flouring-  and  grist-mill  products  . 

Furniture 

Lumber,  sawed 


POLK: 


Flonring-  and  grist-mill  products  . 
Lumber,  sawed 


PULASKr: 

Flouring-  and  grist-mill  products  . 
Putnam : 

Cooperage 

Lumber,  sawed 

Ralls  : 

Flouring-  and  grist-mill  products  . 
Luni  ber,  sawed 


Eandolph : 

Flouring-  and  grist-mill  products , 

Lumber,  sawed 

Slaugbtering  and  meat-packing,  not  including  retail  butchering 
establishments. 


No.  of 

estab- 

IL-h- 

ments. 


Kay: 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Reynolds  : 

Lumber,  sawed 

Saint  Charles: 

Cars,  railroad,  street,  and  repairs 

Flouring-  and  grist-mill  products , 

Liquors,  malt 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Tobacco,  chewing,  smoking,  and  snuff 

Woolen  goods 

Saint  Francois  : 

Agricultural  implements 

Flouring-  and  grist-mill  products 

Sainte  Genevieve; 

Cooperage , 

Flouring-  and  grist-mill  products 

Saint  Louis  city  (see  Table  VI). 
Saint  Louis: 


Flouring-  and  grist-mill  products  . 
Lime  


Saline  : 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Schuyler: 

Flonring-  and  grist-mill  products  . 
Lumber,  sawed 


Carriages  and  wagons 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Scott : 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Shelcy : 

Flouring 
Stoddard: 


and  grist-mill  products . 


Flouring-  and  grist-mUl  products  . 
Lumber,  sawed 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Capital. 


Males     Females  Children 
above  16 , above  15      and 
years.       years,      youths 


$71,  500 

6,700 

8,250 

85,  800 

20,  000 

35,  200 

11,500 
150,  000 

31,  500 
20, 100 


78,  600 
21,  500 
30, 100 


24,  400 
15,  400 


18,  300 


16,  000 
23,  200 


15,  900 
9,000 


59,  500 

19,  950 

5,000 


96,  700 
16,  350 


31,  800 


110,000 
260,  800 
45,  COO 
57,  000 

39,  500 


16,  500 
80,  000 


4,000 
107,  900 


44,  000 

41,  000 


113,  300 
20,400 


18, 100 
23,  050 


13,  000 
28,  725 
15,  450 


34,  600 
77,  600 


21,  200 


21, 500 
43,  000 


26 


10 
18 
40 
23 
50 

9 
114 


325 
66 
12 
20 

53 

10 


Total 

amount  paid 

in  wafces 

during  tlie 

year: 


$10,  565 


6,700 
6,  220 

19,400 
8,000 

12,  615 

4,815 
48,  750 


7,300 
2,150 


9,540 
16,  600 
.5,  205 


4,650 
3,107 


292 


779 


12,  500 
8,594 


1,088 
2,550 


6,621 
5,661 
2,940 


5,034 
6,710 


118,207 

21,  500 

4,475 

1,800 

7,400 

11,  000 


8,300 
9,002 


5,800 
25,  740 


6,400 
12,  000 


9,315 
6,490 


462 
7,370 


9,800 
4,909 
3,184 


1,333 
21,  380 


3,400 


3,791 
14,450 


Value  of 
materials. 


266, 381 
20,  000 
23,  580 


135, 402 
17, 600 


14,  000 
39,  748 


49,  355 
15,  300 


171,  868 
25,  220 
60,410 


109,  020 
28,650 


64,900 


673,  000 
543, 280 
19,  276 
40,  800 

11,  600 

33,  000 


22, 185 
165,  300 


II,  500 
437,  076 


423,  027 
6,000 


208,  347 
35, 125 


27, 100 
31,  250 


17, 200 

90,  067 

9,565 


41, 105 
112,  535 


47,  614 


55,701  ' 
70,  075  ! 


Value  of 
products. 


$197,  603 

$236,043 

14,  200 

9,140 

349,  813 

13,  000 

54,  330 

23,  000 
28,  500 
40 ',320 
32,  500 
89,485 

17,100 
167,  600 

29,500 
250, 300 

25,  000 

35,000 

19,  000 
19,  700 

33,  000 
22,  500 

62,577 
109,500 
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Table  v.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COimTIES,  ETC.:  1880. 

MTSSOURI— Continued. 


Counties  aud  indnstries. 


No.  of 

estab- 

Ush- 

menta. 


Sdllivah: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Vekson: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

■Wabkkn; 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Wabhikgton: 

Floui-ing-  and  grist-mill  i>roduct8    

Lumber,  sawed   

Waykk  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Webster  : 

Flouring-  and  grist-mill  products 

Slaughtering  and  meat-pucking,  not  including  retail  butchering 
establishments. 


Capital. 


$22,  500 
101,  600 


51,500 
10,  025 


35,750 

20,900 

8,200 


61,740 
27,  000 


16,  500 
100,  875 


22,  000 
6,000 


AVERAGE  NUMBER  OF 
HANDS   Em'LOYEn. 

Total 
amount  paid 

Males 

aboTe 16 

years. 

21 
60 

Females  Children 
above  15      and 
years,    j  youths. 

in  wages     | 

duiing^the   | 

year.         \ 

$3,  037  1 
13,  729  i 

7,475 

23 

31 

5  462 

21 

4,016 
3,025 
2,600 

4,280 
5,S83 

5,253 
41,  966 

2,090 
7,000 

19 

1 

14 

^i 

36 

14 

152 

15 

6 

4 

MONTANA  TERRITORY. 


Deer  Lodge : 

Foundery  and  machine-shop  products 

Jewelry 

Liquors,  malt 

Lumber,  planed 

Lumber,  sawed 

Gallatin: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Jefferson : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Lewis  and  Clarke  -. 

Carriages  aud  wagons 

Liquors,  malt 

Lumber,  planed 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  war© 

Madison  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Missoula  : 

Flouring-  and  grist-mill  products 


$43,  000 
1,200 
63,  OOO 
10,  000 
86,  000 


68,  000 
24,  500 


16,000 
42,  000 


20,  oon 

72,  000 
33.  000 
35,  000 
2,200 


16,  000 
21,  300 


60,  000 


Value  of 

Value  of 

materials. 

products. 

$67,  485 

$80,  276 

94,  220 

135,  585 

107,  360 

105,  302 

24,  454 

41,797 

102.  685 

118,  974 

15,  200 

26,200 

49,  650 

62,  000 

99,  875 

115,  705 

25,  607 

43,  380 

58,  816 

70,  912 

251,  260 

365,  300 

21,  680 

26,  410 

6.1,  086 

68,  294 

14 
2 

8 
10 

51 

17 
20 

11 
19 

20 
11 
23 
12 

7 

8 
12 

14 

$12,  425 

4,800 

3,  546 

8,500 

19,  725 

8,900 

5,675 

5,000 

8,360 

15,  000 
4,800 

16,  409 
14,  018 

9,128 


6,570 
6,360 


$26,  000 
10,000 
12,750 
10,000 
96,  790 


138, 185 
37,410 


93, 140 

58,  955 


13,  000 
18,  870 
16,  900 
11,000 
30,  000 

70,  380 
43,  710 

60,  260 

NEBRASKA. 


Adams  : 

Flouring-  and  grist-mill  products 

Saddlery  and  harness 

Buffalo  : 

Flouring-  and  grist-mill  products 

Burt: 

Flouring-  and  grist-mill  products ■ 

Lumber,  sawed 

BUTLKR : 

Flouring-  and  grist-mill  products 

Cass: 

Flouring-  and  grist-mill  products 

Sa<ldlory  and  harness .---■ 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 
Clay; 

Flouring-  and  grist-mill  products 

Saddlery  and  harness 

Colfax ; 

Flouring-  and  grist-mill  products 

Dodge : 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Liquors,  malt 


$26,  800 
8,500 

45,  500 

16,  000 
6,350 

15,  000 

49,  000 
3,550 

4,000 

19,  000 
8,300 

10 

i             " 

56,  000 

!             27 

38,  500 
10,  000 
25,  000 

13 
12 

4,400 
4,900 


10,  701 


!3,  400 
3,650 

$35,  425 
11,  500 

$4 
2( 

4,500    j 

95,  560 

11 

2,065  !| 

3,950 ; 

38,  700 
14,  350 

4'! 
2t 

1,800  ' 

27,  700 

31 

8,  757  i 

5,  177  ! 

812 

■1 

161,  900 
13,  700 
16,  000 

20( 
2.' 
2( 

48,  530  ; 
11,932 


58,  970 
22,  310 


6,484  i; 

72,  151 

89,  538 

5,  000 

18,000  : 

30,  000 

3,264 

14,269  i 

23,  080 

■293 
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Table  Y.— SELECTED  STATISTICS  OP  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

NEBRASKA— Continued. 


Counties  and  industries. 


POUGLAS: 


Bread  and  other  bakery  products . 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's 

Cliithing,  women's 


ITo.  of 
estab- 
lish- 
ments. 


Coffee  and  spices,  roasted  and  ground 

Cooperage    

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds) . 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Iron  and  steel 

.Tewelry \V.\V.'.[V,'.','.V.\V.[["\\\][]\ 

Liquors,  distilled --!.'.!.'-'!."."!!!!!!!."'!!' 

Liquors,  malt !"'"'. !!^ 

Lumber,  sawed !!!!"!!!!!!         '.[ 


Oil,  linseed 

Paints !!!'""-"!!!"."!  I.'"."! 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) 

Printing  and  puliliahing ; 

Saddlery  and  harness ['/.'.'.'.'.'.[" 

Shirts. 


Slaughtering  and  meat-packing,  not  including  retail  butchering 
e8tablishm(_-nt8. 


Tinware,  copperware,  and  sheet-iron  ware- 
Tobacco,  cigars  and  cigarettes 

riLLMORE : 

Flouring-  and  grist-miU  products 

Feakklin  : 

Flouring-  and  grist-mill  products 

Gage: 

Flouring-  and  grist-mill  products 

Hall  I 

Bridges 

Flouring-  and  grist-mill  products 

Liquors,  malt 

Haelan  ; 

Flouring-  and  grist-mill  products 

Jefferson : 

Flouring-  and  giist-mUl  products 

Johnson : 

Flouring-  and  grist-mill  products 

Lancastee  : 

Brick  and  tile 

Clothing,  men's 

Flouring-  and  grist-mill  products 

Marble  and  stone  work 

Printing  and  publishing 


Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iion  ware- 
Tobacco,  cigars  and  cigarettes 

Madison  ; 

Flouring  and  giist-mill  products 

Nemaha  ; 

Flouring-  and  grist-mill  products 

Otoe: 


Brick  and  tile 

Flouring-  and  grist-mUl  products ...'.'....'"." 

Liquors,  malt [\ 

Saddlery  and  harness !!.*--.".'..'. 

Slaughtering  and  meat-packing,  not  including  retaiYbiiVcherijig 
establishments. 


Tinware,  copperware,  and  sheet-iron  ware  . 

ElCHAliDBON : 


Flouring-  and  grist-mill  products  . 
Saddlery  and  harness 


Saline  : 

Brick  and  tile 

Flouring-  and  grist-mill  products  - 
Lumber,  sawed 

Sarpy  : 

Flouring-  and  giist-mill  products  . 

Saukdees  : 

Flouring-  and  grist-mill  products  . 
Saddlery  and  harness 


Sewaiid  : 

Flouring-  and  grist-mill  products 

Slaughfering  and  meat-packing,  not  including  retail  biitoherine 
establishments. 
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Capital. 


$24,  800 
38, 100 
55,  000 
26, 400 
12,  000 

6,000 
23,  000 
20,  000 
71, 100 
43,  000 

300,000 

49,  000 

200,  000 

285,  000 

18,  500 

100,  000 
100,  000 
5,000 
145,  750 
70,  300 

8,600 
300,  200 

32,  000 
35,  450 


14,  500 
24,  330 
50,  000 


6,000 
42,  000 
15,  000 


16,  000 
50,  000 
33,  250 


8,000 

12,  400 

101,  000 

8,300 
33, 100 

23,  850 

4,100 

12,  200 


54,  000 
27,  490 


7,300 
62,  000 
30,  000 
17,  000 

1,500 


7,000 


76,  600 
4,000 


6,100 
63,  000 
3,000 

55,  000 


64,000 
8,400 


81,000 
20,  000 


AVERAGE   NUMBER   OF 
HANDS  EMPLOYED. 


Males 

above 16 

years. 


2 
4] 

10 
26 

77 

90 
25 
50 
93 
21 

19 

40 

3 

127 

23 

12 
171 

61 
43 


13 


Females 
above 15 
years 


Children 

and 
youths 


Total 

amount  paid 

in  wages 

during  the 

year. 


$17,  050 
46,  660 

20,  000 

21,  918 
3,800 

1,600 

25,  500 

6,000 

7,113 

39,  543 

50,  000 
14,  500 
17,  775 
37,  695 
5,545 

10,  500 

17,  000 

1,200 

112,  380 

12,  313 

8,600 
61,  620 

22,  lEO 
28,  267 


2,140 
3,240 
2,350 


20,  400 
2,481 
2,831 


3,600 
4,189 
4,765 


10,  800 
17,  468 
12,  700 
16,  700 
48,  968 

10,  467 

5,148 

10, 100 


4,700 


3,180 


10,  700 
6,180 
3,792 
5,100 
1,200 


4,100 
3,850 


8,602 
6,675 
2,000 


3,700 


7,020 
3,750 


4,350 
586 


"Value  of 
materials. 


$61, 300 
33,  090 
70,  000 
26,  950 
30,  000 

20,  000 
48,  387 
15,  000 
140,  903 
26,  748 

114,  500 
105,  000 
150,  000 
133, 117 
72,  930 

85,  000 
200,  000 

12,  000 
112,  300 

35,  087 

18,  000 
1,  022,  406 

49,  300 
61,  200 


110,  370 

103,  300 

104,  900 


75,  000 
62,  465 
12, 179 


57,  674 

71, 176 

135,  433 


7,600 

51,  600 

281,  696 

36,  500 

49,  500 

39,  728 
14,  700 
18,  000 


87,  045 


8,000 
197,  743 
14, 140 
22,  400 
19,  200 


17,  000 

110,  337 
21, 150 


6,640 
109,  260 
12,  800 


89,  716 


144,190 
12,  900 


131,240 
24, 133 


Value  of 
products. 


$103,400 
110,371 
105, 000 
55,26t 
40, 000 

30, 000 
78, 600 
160, 000 
164, 872 
80, 000 

82, 000 
210, 000 
225, 000 

259. 460 
94, 180 

125, 000 
.350, 000 
26,000 

284. 461 
53, 623 

33,000 
1, 260, 140 

94, 000 
113,194 


130, 070 
118, 750 
120, 525 


107, 000 
64, 433 
20,640 


24,  920 
67,  SOU 

346, 450 
64, 100 

113,  500 

65, 574 
28, 000 


227, 430 
105, 833 


234,  009 
25,  530. 
35,400 
29, 300 


22,  000 


123,895 
33,600 


21, 050 
120, 240 
23, 000 


103, 450 


165,780 
24,000 


165,646 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTCBES,  BY  COUKTIES,  ETC.:  1880. 

NEBRASKA— Contimied. 


Counties  and  industries. 


No.  of 
estab- 
lish- 
ments. 


TlIAYEU : 

Flouring-  and  gi-ist-mill  products 

Washington  : 

Flouring-  and  grist-mill  products 

WEBSTER: 

Flouring-  and  grist-mill  products 

Tinware,  copperware,  and  sheet-iron  ware. 


Capital. 


$30,  500 


89,  500 


20,  000 
,39,  750 


AVEKAOE  NUMBER  OF 
llANlis   EHPLOVEri. 


Males   j  Females  Children 
above  IG  I  above  15 1      anil 
years,    i    years.    I  youths. 


Total 
amount  paid 

in  wages 

during  the 

year. 


9 
14 

10 


$4,  129 
4,635 


3,200 
1,725 


Value 

of 

Value  of 

materials. 

products. 

j    $132 

545 

$150,  340 

55 

155 

71,400 

j      50 

000 

66,  720 

NEVADA. 


Douglas: 

Lumber,  sawed 

Esmeralda : 

Drugs  and  chemicals 

Flouring-  and  grist-mill  products 

Salt 

Eureka; 

Liquors,  malt 

Humboldt : 

Flouring-  and  grist-mill  products 

Storey  : 

Bread  and  other  bakery  products 

Foundery  and  machine-shop  products 

Li(juors,  malt 

Pnnting  and  publishing 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware 
Washoe  : 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Sash,  doors,  and  blinds 


$110,  000 


100,  000 
8,000 
5,000 


16 

a 


12,  560 

700 

4,088 


63 

000 

12 

1 

80 

000 

13  1 

2 

250 

5 

237 

225 

109 

46,  370 

19 

73 

■MIO 

48 

12 

000 

5 

160 

COO 

16 

25 

000 

13 

50 

000 

6 

20 

000 

21 

5,252 

120,  ;^09 

8,668 

84,  240 

6,244 

12, 500 


14,  850 
4,000 
10,000 


Belknap : 

Boots  and  shoes 

Cars,  railroad,  street,  aud  repairs 

Clotliing,  men's 

Cotton  goods  (see  also  Hosiery  and  knit  . 
Flouring-  and  grist-mill  products 


NEW  HAMPSHIRE. 


;ooels  ;  Mixed  textiles) . 


Foundery  and  machine-shop  products 

Hosiery  and  knit  goods  (see  also  Cotton  goods ;  Woolen  goods) 

Iron  forgings 

Lumber,  sawed 

Mixed  textiles  {.sue  also  Cotton  goods  ;  "Woolen  goods) 


Refrigerators 

Spectacles  and  eyeglasses 

Woolen  goods  (set;  also  Mixed  textiles)  . 

Cauroll: 

Boot  and  shoe  findings 

Boots  and  shops 

Clothing,  men's         

Felt  goods  (see  also  Woolen  goods) 

Flouring-  and  grist-mill  products 


Leather,  curried 

Leather,  tanned 

Lumber,  sawed 

Mixed  textiles  (see  also  Woolen  goods)  . 
Wood,  turned  and  carved 


Woolen  goods  (see  also  Felt  goods 
Cheshire: 


Mixed  textiles). 


Agricultural  implements 
Boxes,  fancy  and  paper.. 
Boxes,  wooden,  packmg. . 
Carriages  and  wagons  .-. 
Clothing,  men's 


Cotton  goods  (see  also  Mixed  textiles) , 

Flouring-  and  grist-mill  products 

Foundery  and  maobiuc-shop  products  . 

Furniture' 

Furniture,  chairs  


Handles,  wooden 

Hats  and  caps,  not  including  wool  hats. 

Leather,  curried 

Leather,  tanned , 

Liquors,  malt    , 


Lumber,  sawed 

Marble  iind  stone  work 

Mixed  tvxtilrs  (see  also  Cotton  goods;  Woolen  goods) 

Paper 

Sash,  doors,  and  blinds  (see  also  Wood,  turned  and  carved). 


7  i 

19 

1 

1 
1 


$8 

500 

10 

000 

4 

000 

263 

000 

37 

500 

78 

000 

4i)2 

(HIO 

12 

000 

80 

5i0 

28 

000 

25 

000 

25 

000 

259 
,16 

000 
oim 

55 

200 

3 

151 

12 

125 

304 
8 


38,  000 

1,450 

12,  000 

29,  000 

63,  800 

64,800 

314,  895 

107,  400 

8.500 

110,  400 


28,  000 
32,  000 
65,  700 
35,  000 
12,  500 

186,  000 

29,  000 
68,  800 
10,  000 

194,  000 

12,  000 

5,  100 

96,  000 

288,  600 

70,  000 

290,  280 

9, 100 

388,  000 

101,000 

61,200 


20 
181 


614 
"li' 


35  I. 
185 


52 

110 

12 

18 

6 

29 

40 

359 

19 

42 


40  I 

3  j 

"i9"! 


$16,  000 

55 

( 

6 

.500 

78 

268 

4 

853 

50 

749 

264 

880 

5 

500 

22 

(i:;5 

9 

600 

10 

000 

15 

Olio 

75 

400 

24 

1 

30 

3 
11 

1 
36 

49 

138 
45 

20 

48 

5 

00 
60 
144 

17 
400 

62 
138 

23 

381 

29 

335 

30 ; 

38 


25 

400 

.54 

710 

8 

200 

7 

000 

1 

783 

12 

137 

14 

103 

71 

907 

15 

000 

6 

000 

15 

000 

9 

000 

III 

200 

38 

790 

233 

8 


24 

346 

3 

369 

21 

744 

20 

.500 

49 

000 

0 

01)0 

r 

Olill 

"7 

478 

6) 

142 

10 

049 

70,  587 

9 

800 

20 

773 

1.5 

242 

17 

000 

$138,940 


13,  600 
42,  562 


21,  815 
105,  512 


18,  321 
109,  922 

31,  984 
5,  250 
6,500 

60,  000 


15,  000 

180,  140 

10,  000 


.$25,000 
125.000 

10,  500 
148,  008 

89,509 

43,200 
025,  182 
]  9,  500 
08,  440 
37,020 

15,  000 

30,  000 

294,855  I 


24,  200 

130,949 

157,  500 

29,  420 

61,700 

279,471 

213,400 

174,  050 

58,  174 

7,000 

63,  374 


9 

290 

K 

000 

43 

;ioo 

21 

04(1 

19 

000 

90 

412 

!-il 

071 

25 

893 

.50 

000 

tj.'> 

640 

4 

000 

10 

:;oo 

535 

560 

685,  COO 

62 

830 

144 

800 

6,800 

003,  481 

71 

5,5(1 

41 

625 

$205,  000 


165 

001) 

50 

196 

62 

500 

38 

470 

113 

010 

29 

800 

320 

955 

57 

907 

108 

012 

25 

200 

(10 

1, 

200 

lli'l. 

100 

1 

500 

It, 

500 

r4 

820 

!io. 

'38 

'>l, 

5(10 

80, 

(((10 

14o, 

.500 

20, 

000 

20, 

700 

586,  915 

942 

25; 

9G 

422 

309 

774 

20 

300 

214 

7'15 

123 

000 

68,  GOO 

295 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTURES,  BY  COUNTIES,  ETC.:  1880. 

NEW  HAMPSHIRE— Continued. 


Countiea  and  industries. 


Cheshike — continued. 

Stone-  and  earthen -ware 

Tinware,  copporware,  and  slieet-iron  ware 

"Wood,  turned  and  carved  (see  also  Sash,  doors,  and  blinds)  - 

Wooden  ware 

Woolen  goods  (see  also  Mixed  textiles) 

COOB: 

Charcoal 

Clothing,  men's 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Starch  


No.  of 

estab- 

Ush- 

ments. 


Wood  pulp 

0  EAFTON : 

Agricultural  implements 

Carriages  and  wagons 

Clothing,  men's 

Drugs  and  chemicals 

Flouring-  and  grist-mill  products  - 


Foundory  and  machine-shop  products - 
Furniture  . 


Gloves  and  mittens  (see  also  Hosiery  and  knit  goods ;  Woolen  goods) 
Hones  and  whetstones 


Hosiery  and  linit  goods  (see  also  Gloves  and  mittens;  Woolen  goods) 

Leather  board  (sec  also  Paper) , 

Leather,  curried 

Leather,  tanned 

Lumber,  sawed 

Marble  and  stone  work 


Paper  (see  also  Leather  board ;  Wood  pulp) . 

Saddlery  and  harness 

Tinware,  copperwaro,  and  sheet-iron  ware  .- 

Watch  and  clock  materials 

Woodpulp 


Wood,  turned  and  carved 

Woolen  goods  (see  also  Gloves  and  mittens)  . 

HiLLSEOKOUGH  : 


Boots  and  shoes     

Boxes,  fancy  and  paper 

Bread  and  other  bakery  products 

Carriage  and  wagon  materials 

Carriages  and  wagons 


Cheese  and  butter  (factory) 

Clothing,  men's 

Confectionery 

Cooperage    

Cotton  goods  (see  also  Hosiery  and  knit  goods;  Mixed  textiles)  . 

Cutlery  and  edge  tools 

Dyeing  and  finishing  textiles 

Flouring-  and  grist-mill  products   

Foundory  and  machine-shop  products 

Furniture 


Glass 

(Urease  and  tallow 

Ho.siery  and  knit  goods  (see  also  Cotton  goods ;  Woolen  goods) . . . 

Iron  and  steel 

Leather,  curried 


Leather,  tanned  

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  Wood,  turned 
and  carved). 

Lumber,  sawed 

Marble  and  stone  work 

Mixed  textiles  (see  also  Cotton  goods ;  Woolen  goods) 


Paper  (see  also  Wood  pulp) 

Patent  medicines  and  compounds 

Printing  and  publishing    

Saddlery  and  harness 

Sash,  dooi's,  and  blinds  (see  also  Lumber,  planed  ;  Wood  turned  and 
carved). 

Shoddy  (see  also  Mixed  textiles) 

Soap  and  candles 

Stationei  y  goods 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 


Toys  and  games 

Woodpulp         

Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors, 
and  blinds). 

Woolen  goods  (see  also  Mixed  textiles;  Worsted  goods)  

Worsttid  goods  (see  also  Woolen  goods) 


13 
IIU 
11 

6 
18 
13 
1 
3 

12 
6 


Capital. 


$59,  000 

26,  060 

30,  000 

263,  650 

1,  313,  000 


25,  000 

6,800 

47,  930 

.,  580,  800 

49,  200 

200,  000 


47,  500 

29,  300 

27,  9i)0 
9,  200 

109,  855 

47,  000 
52,  600 

187,  300 
22,  COO 
70,  000 

68,  000 

48,  7."i0 
68,  050 

603,  090 
9,376 

178,  000 
22,  300 

28,  650 
10,000 
66,  000 

30,  500 
168,  000 


51,  000 

14,  500 
27,  850 
20,  600 
44,  000 

10,400 
22,  100 

15,  800 
94,  550 

11, 137,  584 

223,  500 
2,  412,  086 
156,  130 
489,  185 
101,  400 

60,  000 

7,000 

275,  000 

650,  000 

76,  250 

93,  260 
32,  000 

297,  000 
66,  300 
43,  000 

282,  000 
42,  050 
30,  000 
14,  250 

142,  000 


17,  000 
18,000 
204,  800 
61,  300 
13,  260 

20,  900 

26,  600 

150,  700 

263,  600 
2,  628,  584 


AVERAGE  NUMBER   OF 
HANDS  EMPLOYED. 


Males    Females  Children 
above  16  above  15 1     and 
years.       years.   |  youths. 


68 

41 

60 

329 

745 


70 

5 

18 

C04 

66 


60 
22 
27 
9 
35 

29 
130 
171 
41 
18 

29 
61 
76 
527 
23 

87 
20 
19 
10 
33 

95 

73 


100 
32 
34 
12 
47 

1 

16 

19 

151 

t,  218 

223 
296 
46 
698 
136 

80 

7 

110 

289 

59 

56 
54 

354 
104 
25 

110 
16 
21 
21 

229 


11 
11 
62 
60 
27 

23 

24 

221 

128 
605 


2 
463 


Total 

amount  paid 

in  wages 

during  the 

year. 


300 


3 

187 

9 


24 
108 


35 


7 

lie 


25 
107 


$27,  900 

13,  295 

15,  01)0 

106,  991 

429,  324 


20.  000 

2,975 

3,881 

139,117 

3,949 

115,  000 


31,  220 

9,500 

17,  226 

578 

10, 150 

11,764 

37,  230 

92,  574 

9.  400 

15,  387 

11,  200 

30,  425 

34,  Of.O 

91,609 

7,010 

36,  600 

6,907 

9,334 

4,800 

11,  860 

296 


22,  438 
26,  750 


48.511 
7,700 

16,  911 
6,  385 

23,  600 

780 

23,  060 

11,670 

47,  600 

2,  674,  252 

85,  045 
174,  873 

18,  510 
269,  267 

37,  483 

25,  600 

2,  SOO 

110,  OOO 

127,  690 

23,  700 

23,  350 
21,  700 

56,  561 
44,  432 
13,  000 

55,  950 

13,  332 

7,538 

9,851 

84,  950 


5,400 
4,820 
37,  050 
25,  600 
10,  896 

9,574 

8,000 

94,  627 

87,  234 
512,  881 


Value  of 
materials. 


$12,  000 

38,  861 

7,  OtO 

183,  048 

1,  613,  237 


30,  000 

12,  200 

142,  .383 

844,  2.36 

46, 127 

240,  000 


30,  946 
11,000 
63,  004 
22,  993 
344,  948 

46,  277 

47,  500 
302, 142 

5,700 
50,  733 

57,  995 
386,  220 
297,  705 
358.  852 

11,  205 

178,  858 
19,  940 
15, 150 
6,600 
9,500 

28,  740 
136,471 


146,  619 
17,  200 

112,  306 
38,  500 
28,  600 

20,  683 
90,  900 

48,  050 
60,  250 

6,  550,  234 

100, 114 
428,  5.33 
468,  271 
481,  877 
70,  600 

34,  000 

12,  000 

237, 425 

523,  356 

239,  360 

233,  404 
47, 100 

210.715 
28,  385 
64,064 

343,  200 

49,  165 
7,725 

1.5,  777 
134,  800 


37,  900 
18,  495 
266,  897 
47,  500 
16,  567 

11,1.33 

4,400 

98,  979 

343,  708 
,  582,  226 


"Value  of 
products. 


$58, 000 

71,  058 

26,  000  , 

357,  740 

2,861,811 


75, 000 
21,300 
154, 849 
1,  299, 047 
61, 650 

672, 000 


79,  000 
30,  000 
92, 150 
31,691 
397,814 

71,  350 
109,  600 
478,825 
.9,  500 
87,075 

79,876 
604,496 
404,  937 
630,432 

27,710 

255,  540 
39,894 
8.3,  220 
36, 000 
30,275 

61,600 
193,100 

208,  !02 
29, 500 

156,502 
53,360 
63,000 

27,887 
131, 300 

73,500 

127,  225 

11,345,443 

228,804 
753, 100 
641,  744 
957,600 
161,491 

70,000 
26,000 
460,000 
807,340 
306,600 

284,702 
91, 500 

369,996 
130,735 
95, 000 

472,000 
129,  394 
23,100 
35,157 
251,700 

47,100 
30,966 
355,016 
93,500 
40,360 

27,  528 
38,578 
241,618 

662,220 
2,694,232 
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Table  Y.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

NEW  HAMPSHIRE— Continuod. 


Counties  and  indnstries. 


Meurimack  : 

Agricultural  implemonts 

Belting  and  liose,  leather 

Boots  and  shoes 

Bread  and  other  hakery  products. 
Brick  and  tilo 


Carriage  and  wagon  materials - 

Carriafros  and  wagons 

Clothinfr,  men's 

Cooperage 

Cotton  goods  (see  also  Hosiery  and  knit  goods;  IVIixed  textiles) - 

Flouring-  and  griat-mill  products 

Touudery  and  machine-shop  products 

Furnitmo ^ 

Hosiery  and  knit  goods  (see  also  Cotton  goods ;  "Woolen  goods) . 
Leather,  curried 


Lenrher,  tanned 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Lumber,  sa  wed 

Marble  and  stone  work 

Mixed  textiles  (see  also  Cotton  goods;  "Woolen  goods). 

Musical  instruments,  organs  and  nuitorials 

Paper     

Printing  and  publishing 

Saddlery  and  harness    

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) 


Silverware : 

Tinware,  copperwarc,  and  sheot-iron  ware 

TJpliolstering  materials 

"Wooden  ware 

"Woolen  goods  (see  also  Mixed  textiles)  . . 


ROCKINGHAM: 

Boots  and  shoes. 


lioxes.  fancy  and  pa]>cr 

Boxes,  wooden,  packing 

Brass  castings 

Bread  and  other  bakery  products 

Brick  and  tile 

Carriage  and  wagon  materials 

Carriages  and  wagons 

Clothing,  men's   

Cooperage  


Cotton  goods  (see  also  Hosiery  and  knit  goods) 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Hosiery  and  knit  goods  (see  also  Cotton  goods ;  "Woolen  goods) . 
Iron  bolts,  nuts,  washers,  and  rivets 

Leather,  patent  and  enameled 

Leather,  tanned 

Liquors,  distilled 

Liquors,  malt 

Lumber,  sawed 


Marble  and  stone  work  . . 

Paper 

Printing  and  publishing  . 

Saddlery  and  hai-ness 

Shipbuilding  


Soap  and  caudles 

Tinware,  copperware,  and  sheet-iron  ware. 

Woolen  goods 

Strakfoud : 


Bi^lting  and  hose,  leather., 

Boots  and  shoes 

Boxes,  wooden,  packing  . 

Brick  and  tile 

Cari'iagefl  and  wagons 


Clothing,  men's 

Cotton  goods  (see  also  Mixed  textiles)  . 

Cutlery  and  edge  tools 

Dyeintr  and  finrshing  textiles 

Flouring-  and  grist-mill  products 


Foundery  and  machine-shop  products 

Leather,  curried 

Leather,  tanned ^- ■-;". ; 

Lumher,  planed  (see  also  Sash,  doors,  and  blinds;  Wood,  turned 

and  carved). 
Lumber,  sawed 


Mixed  textiles  (see  also  Cotton  goods;  "Woolen  guudsj    

Paper 

Printing  and  publishing 

Saddlery  and  harness ,-,'r"\"V"     ^ 

Sash,  doors,  and  blinds  (see  also  Lumber, i)laned;   Wood,  turned 
and  caived). 

Tinware,  copperware,  and  sheet-iron  ware 'c"\"  a 

Wood,  turned  and  car^ed  (see  also  Lumher,  planed;  bash,  doors, 

and  blinds). 
Woolen  goods  (see  also  Mixed  textiles) 


7 
5  , 

71  , 

20 


1 
3 
C  ' 

33  I 

1 

15 
3 
3 

4 


3 

3 

106 


Capital. 


$67, 600 

215,  000 

125,  UOO 

9,850 

49,  970 

31, 500 

445,  557 

42,  900 

22, 100 
:,  200,  000 


S7 

]  60,  750 

12  i 

] 77,  030 

6  1 

147,  500 

5 

292,  000 

4 

20,  750 

32,  750 
21,200 

180,775 
65,250 

275,000 

14,000 
390,000 
112,  050 
127,  975 

13,  000 

125,000 
27,  600 
17,  000 
20,  200 

371,000 


803,  700 
2,500  i 
15,500 
13,000 
7,735 

28,450 
11,700 
17,  000 
21,  000 

14,  550 

1,  570,  000 

45,  900 

268,  500 

21,  500 

30,  000 

15,000 

15,  000 
25,  000 

770,  000  ' 
221,  700 

17,160 
52,000  I 
30,000 

4,  400  ! 
15,330 

13,  800 
19,850 
53,  800 


68,294 

595,000 

8,500 

25,075 

15,  000 

39,400  I 
4  350,000  I 
'   8, 600 
576,000  I 
61,300 

119,100 
20,  COO 
20, 100 
10,  000 

66,  300 


3o: 


10 

1 


000 
000 

83,  600 
0,  47.-. 

18,  000 

18,  400 
5,000 

1,  647.071 


27 

21 

28 

218 


935 
17 
36 
16 
12 

106  I 
10  ' 
32  ' 


AVBRAGE  XlIMnr.ll   OK 

IIANI'^  EM1'L0\K1'.  Total 

iimouut  paid 

ID  wages 

Males  FeinaleajOliildron  ihiriiijj  the 
above  10' above  15      and      j         year. 

vears.       ycar.s,    !  vonths. 


$23,  050 
48,  310 

1.50,000 

9,706 

45,  004 

!l,  700 
107,708 
28,  4.50 

9,  557 
399,  640 

20,  975 
58,  335 
95,  200 
106,  850 
4,  KM 

10,606 
5,170 
34,  056 
81,571 
101,  350 

11,148 
90,  832 
32,414 
44,  500 
10,  300 


27 
232 
18 
27 
088 

46 
121 


32 
18 


1 

75  .- 

too 

421 

I 

i 

31 

ios  1 

10 

1 

185 

1.59 



1 

29 

76 

■JS 

176 

62 

43 

8 

96 

4 

•III 

1 

409 
6 


275 
43 

691  ^     133 

220 
28 
15 

1     42 

21  j      3 

15 

7 

4 

279 

377 

20 
21 
28 
11 
20 

15 

27 

:;■;■"::, I"::::;. 

4  

8       3 

27 

1 

1,967 

403 

37  1 

18 

119 

37 

14 

55  ' .  . 



058 

1,883 

502  i 

341 

65 

06 

15 

146 

69 

14 

'-. 

8^1 ^ 

I 

103  j  158  66 

10  i  5    

42  :  14  , 

32  ;  1   

1^1 ; 

I  1 

7i)R  ■  367  '  12S 


12,500 

11,472 

9,  300 

9,300 

113,675 

630,  847 

%  500 

11.450 

7,000 

6,534 

39,  200 

2,  900 

10,  400 

11,5  0 

18,  252 

264,  811 

6,662 

108,  050 

11,  300 

4,500 

9,000 

2,250 

1,700 

127,  290 

44,493 

11,050 

9,200 

14,304 

4,350 

12,  243 

6,700 
13,  900 
10,  700 


11,  514 
981,  264 

7,220 
22,  229 

19,  299 

21,  250 
804,  134 

8,872 
198,  000 

6,711 

42,  421 

12,  500 
37,  676 

6,  381 

7,515 

90,  000 
5,  900 
2J,  712 

2,  658 

20,  750 

1.^,047 

3,  GOO 


Value  of 
materials. 


$35,  950 

290,  000 

296,  260 

35,  000 

33,  837 

26,300 
127,700 

62,  027 
11,980 

92.5,983 

601,137 

7.5,008 

133,700 

234,468 

92,  870 

91,850 
10,025 

177,938 
27,  849 

199,473 

9,441 
337,  330 

28, 125 
111,480 

10,  722 

63,  400 
26,  220 

3,950 

9,400 

651,774 


1,  221, 183 
28,  000 
25,  600 
10,000 
18,  950 

28,  900 
4,780 

33,  000 

29,  050 
10,  003 

595,  089 

200,  569 
196,  690 

24,  940 
28,  500 

55,  000 

14,  750 

20,  600 

044,  600 

201,  402 

13, 180 
48,700 
16,  801 
16,200 
14,369 


A^alue  of 
products. 


16,  700 
28,  800 
37,  030 


136,  986 
2,  916,  267 

11,  000 
19,  643 
16,  635 

44,  800 

1,883,955 

3,  230 

367,  000 

146,495 

134,  618 
175,  000 
100,505 

12,  726 

37,  191 

384,982 
28,750 
IS,  825 
1.5,920 

41,880 


28,  347 
10,  000 


1,431,127 


$70,  .501) 

425,  000 

500,  000 

76,  000 

99,776 

19,  500 
280,  430 
108,  189 

31,  052 
1,  614,  110 

662,  689 
177,  820 
35.5,  500 
452,  500 
110,726 

12.3,220 
23,  370 
292,  750 
151,288 
380,  000 

23,  913 
523,  230 

87,  850 
184,  750 

29,  589 

200,  000 
00,  016 
20, 125 
25,  500 

977,  014 


1,  954,  229 

44,  800 
40,  600 
24, 000 
34,  200 

98,  275 
22,  300 
63,  500 
49,700 
39,  734 

1,144,748 

219,  327 

307,  692 

55,  400 

36,  000 

150,  000 
20,  600 

31,  500 
1,16.',  909 

338,  994 

3.2,  471 
00,  200 

45,  000 
24,  000 
3(1,  070 

32,  525 
58,  950 
60,  400 


172,444 

4,  2.58, 173 

21,  000 

66,  266 

41,902 

77,  000 
3,  408,  985 

21,900 
815,  000 
164,  681 

220,  434 
200,  000 
150,  700 

23,  859 

60,  879 

603,  000 
45,  OOO 
60, 100 

24,  900 
07,  930 

:>4,230 
20,  000 

2,  248,  218 
297 
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Table  Y.— SELECTED  STATISTICS  OF  MANUPACTUEES,  BY  COUNTIES,  ETC.:  1880. 

NEW  HAMPSHIRE— Continued. 


Counties  and  industries. 


No.  of 
estab- 
lish- 
ments. 


SUU.IVAK  : 

Agricultural  implements 

Boots  and  shoes 

Cotton  goods  (see  also  Hosiery  and  knit  goods;  Mixed  textiles) 
I^louring-  and  giist-mill  products 

Hosiery  and  knit  goods  (see  also  Cotton  goods;  "Woolen  goods) 

Leather,  curried 

Leather,  tanned 

Lumber,  sawed 

Mixed  textiles  (see  also  Cotton  goods ;  "Woolen  goods) 

Paper '. 

Printing  and  publishing 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware 

"Wood,  turned  and  carved 

"Woolen  goods  (see  also  Mixed  textiles) , 


1 

2 

2  ! 
12  I 
3 

4 
4 
48 
4 
3 

1 
6 

4 
4 


Capital. 


$35,  000 
15,  000 

287,  000 
45,  150 
73,  500 

25,  300 

25,  900 

109,  800 

178,  000 

122,  000 

3,500 

10,  200 

23,  500 

38,  200 

320,  500 


AYEBAGE   NUMBER   OF 
HANDS   EMl'LOYED. 


Males 

above  16 

years. 


20 
19 
100 
13 
32 


42 
188 


Females 

above  15 

3'ears. 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$G,  500 
11,  .500 
77,  265 
3,384 
27,  700 

3,729 
11,611 
11,  076 
38,  620 
27,800 

6,000 

6,100 

13,  600 

21,425 

80,  865 


Value  of 
materials. 


$8, 175 

10,  700 

135,  603 

119,  435 

76,  852 

115,  016 

89,  750 

55,  338 

109,  463 

119,  900 

15,000 

9,460 

25,  600 

35,  626 

414,  096 

■V"alue  of 
products. 


$21,  200 
31,500 
228, 487 
135, 047 
129, 000 

127, 347 
110, 500 
99,  917 
25S,  000 
243, 000 

27,  COO 
24,  000 
Oil,  500 
81,800 
685,  760 


NEW  JERSEY. 


Atlantic  : 


Boots  and  shoes 

Cotton  goods 

Flouring-  and  grist-mill  products  . 

Lumber,  sawed 

Paper 


Sash,  doors,  and  blinds 

Tobacco,  cigars  and  cigarettes  . 

Bergen: 


Boots  and  shoes 

Brick  and  tile 

Bronze  castings 

Carriages  and  wagons  . 
Coal-tar 


Cotton  goods  (see  also  Hosiery  and  knit  goods) 

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds). - 

Dyeing  and  finishing  textiles 

Flouring-  and  grist-mill  products 

Furniture,  chairs 

Hosiery  and  knit  goods  (see  also  Cotton  goods;  "Woolen  goods)... 

Jewelry 

Lumber,  sawed 

Paper 

Patent  medicines  and  compounds  (see  also  Diugs  and  chemicals). . 

Kubber  and  elastic  goods 

Silk  and  silk  goods .- 

Stereotyping  and  electrotyping 

Tobacco,  cigars  and  cigarettes 

"Watch  cases   


"Woolen  goods 

Burlington  ; 

Boots  and  shoes 

Bread  and  other  bakei'y  products. 

Brick  and  tile 

Carriages  and  wagons 

Charcoal- 


Clothing,  men's 

Cotton  goods  

Engraving,  steel  

Fertilizers 

Flouring-  and  grist-mill  products  . 


Fouudcry  and  machine-shop  iiroducts 

Fruits  and  vegetables,  canned  and  preserved. 

Lron  forgings 

Lumber,  sawed 

Sash,  doors,  and  blinds 


Shipbuilding 

Tinware,  coppciware,  Jlnd  sheet-iron  ware. 
Tobacco,  cigars  and  cigarettes 

Camden  : 


Agricultural  implements 

Boots  and  shoes 

Brass  castings 

Bread  and  other  bakeiy  products. 
Brick  and  tile 


Carriages  and  wagons 

Coffee  and  spices,  roasted  and  ground  . 

Confectionery  

Cotton  goods  (see  also  Mixed  textiles) . 
Drugs  and  chemicals 


1 
4 
1 
6 
1 

4 
1 
1 
25 
2 

1 

1 

22 

I 


$12,400 
150,  000 
11,500 
28,  100 
300,  000 

20,  000 
9,700 


6,000 

118,000 

60,  000 

27,  000 

275,  000 

134,  018 
300,  000 

30,  000 
160,400 

26,  000 

18,  000 
10,  000 
53,  220 
20,  000 
20,  600 

64,  000 

195,000 

50,  000 

11,200 

125,  000 

11,000 


80,  320 
6,550 
58,  900 
53,  800 
14,  075 

29,  350 
17.6,  000 
500,  000 
119,  000 
401,  295 

633,  800 
270,  500 
100,  000 
100, 100 
43,  000 

12,200 
18,100 
22, 100 


17,  000 
59,  850 
30,  000 
64,  900 
118,  600 

190,  000 

27,  000 

9,400 

780,  000 

820,  000 


66 

105 
90 
41 
81 

14 
20 
49 


28 
135  I 


18 
308 


14  i 

4  I 


4 
6  '. 


16 
3 


29 


3  i 


12  j.. 

1 

n 

6 

6 

1 

80  ; 

38 

9 

14"! 

1.. 

16 

9 
11 


2 

-  ■  -  - 

30  ! 


76 
1 


298 


367 

a 

170 
2 

.21j 

1''7 

12 

72 

40 

21 
66 

100 

33 
109 

1 
47 
50 

1 

79 

93 

36? 

3 

124 

157 
100 

399 

66 

3  j 

35 

21 

1 

31 
66 

3 

22 

173 
14 

%    79 

4 

37 

1 

2 

3 

0 

551 

119 

209 
3 

17 
7 

20 
297 
184 

2 
131 

1  1 

$25,  000 

25,  441 

2,600 

3,578 

19,  360 


3 

000 

13 

050 

14,  000 

44,  000 

37 

000 

13 

750 

30 

000 

27 

231 

62 

400 

35 

.540 

12 

822 

31, 

800 

6,  490 
10,  000 
8,  5!I0 


3 

600 

6 

2.50 

11 

100 

110 

000 

3 

000 

5 

430 

134 

692 

,640  I! 


207,144 

1,575 
30,  775 
36,  5,'iO 

8,  925 

10,  COO 
68,  000 
30,  000 
18,820 
32,031 


134,  100 
73,  600 
40,  419 
15,  9,""i0 
13,  750 

10,  878 
10,096 
17,  750 


7,200 
91,  595 

6,000 
13,291 
24,  441 

68,  528 

2,890 

9,166 

249,  793 

95,  152 


$45,  840 
54, 165 
53,  820 
15,  225 

152,400 

30,  000 
19,  250  i 


19 

700 

38,  300 
75,  000 

21 

975 

190,  000 

87,  341 
390,  000 

83 

325 

217,  425 
23,  500 

10,  677 
14,  000 
34,  726 

11 

100 

20 

400 

31 

500 

194 

875 

4 

000 

11 

900 

507,  225 

407,  452 
16,  060 
32,  077 
62,100 
8,825 

34,  800 
166, 100 

35,  000 
69,  650 

849, 492 

374,  250 

349.  9:i9 

202,  134 

73,  753 

26,  000 

12,770 
32,  .500 
21,040 


17,  000 
139,  962 
16,  000 
74,  672 
22,  201 

62,  100 
120,  560 

33,  200 
528,  966 
516,  333 


$82,  500 
98,  665 
61,  863 
20,  760 

200, 000 

40,  000 
53, 600 


36, 000 
107,  260 
124, 000 

49, 437 
300,  000 

152, 040 
500, 000 
124,  865 
263,214 
66,  500 

22, 600 
27,  000 
63, 623 
20, 000 
37, 200 

103,  500 
413,  515 
20,  000 
23,  300 
641,  817 

25,  200 


702, 106 
20,  925 
92, 226 

127,000 
23, 075 

67, 950 

287. 000 
70, 000 

120,400 
980,  596 

668,  350 
53J,079 

2.2.1  5 
12 1,370 

47,  5tO 

25,  620 
65,  41  0 
53,  5:0 


30,  5f  0 
290, 600 

22, 600 
122, 284 

67,  607 

208, 700 
162, 120 
52, 970 
938, 770 
771,613 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  18S0. 

NEW  JERSEY— Continued. 


Counties  and  indnstries. 


Camden — con  tinned. 

Dyeing  and  finishing  textiles 

Dyestuffs  and  extracts 

Fertilizers - 

rionring-  and  grist-mill  products 

Fonndery  and  machine-shop  products  (see  also  Iron  work,  archi- 
tectural and  ornamental). 

Fruits  and  vegetahles,  canned  and  preserved 

Furnishing  gosds,  men's 

Furniture  .  -- 

Glass 

Grease  and  taUoTV 


No.  of  1 

estab-  I 

lish- 

ments.  I 


Iron  work,  architectural  and  ornamental  (see  also  Foundery  and 

machine-shop  products). 

Leatlier,  curried 

Lumber,  sawed 

Mixed  textiles  (see  also  Cotton  goods ;  Silk  and  silk  goods ;  "Woolen 

goods). 
Oilcloth,  floor 


Paints 

Paper 

Pens,  steel 

Photographing  materials  . 
Printing  and  publisljing  . . 


Eoofing  and  rooting  materials  . 

Saddlory  and  harness 

Sash,  doors,  and  blinds 

Shirts  

Shipbuilding 


Silk  and  silk  goodn  (see  also  Mixed  textiles) 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Soap  and  candles - 

Straw  goods 

Tinware,  copperware,  and  sheet-iron  ware 


Tobacco,  cigars  and  cigarettes 

Woolen  goods  (sco  also  Mixed  textiles;  Worsted  goods). 
Worsted  goods  (see  also  Woolen  goods) 


Cape  May  ; 

Flouring-  and  grist-mill  products  . 

Lumber,  sawed 

Shipbuilding 

CUMBERLASD : 

Boots  and  shoes 

Bread  and  other  bakery  products. 

Buttons 

Caniages  and  wagons 

Clothing,  men's 


Cotton  goods 

Dyeing  and  finishing  textiles 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Fruits  and  vegetables,  canned  and  preserved  . 


Glass ■ 

Iron  and  steel 

Lime 

Lumber,  sawed 

Printing  and  publishing . 


Saddlery  and  hai-ness 

Sash,  doors,  and  blinds 

Shipbuildini  

Shirts " 

Tinware,  coppcrware,  and  sheet-iron  ware. 


Tobacco,  cigars  and  cigarettes. 

Tools 

Woolen  goods  

Essex  : 


Belting  and  hose,  leather 

Bookbinding  and  blank-book  making  . 

Boot  and  shoe  uppers 

Boots  and  shoes 

Boxes,  fancy  and  paper 


Brass  and  copper,  rolled 

Brass  castings 

Bread  and  other  bakery  products  . 

Brooms  and  brushes  . .' 

Buttons 


Carriage  and  wagon  materials  - 

Carriages  and  wagons 

Celluloid  and  cellnloid  goods... 

Cement 

Clocks 


Clothing,  men's 

Clothing,  women's 

Coffee  and  spices,  roasted  and  ground 

Coffius,  burial  cases,  and  undertakers'  goods. 
Confectionery 


Capital. 


8  ' 

1 

13 

1  i 

1 

2 

1  I 
6 

17 
3 

1 


7 
14 
5 
9 
6 

1 
1 
21 
4  '■ 


10 
1 
4 

15 


13 
5 
7 
3 
9 

5 
1 
1 


2 

3 

85  I 
12 
17  ' 


1| 

45  I 

4 

3  1 

13  I 


$294,  400 

107,  000 

260,  000 

103,  500 

1,231,200 

110,  000 
7,000 

13,  250 
290,  000 

28,  UOO 

0,  000 

15,000 

457,  000 

9,000 


165, 
80, 

150, 
7, 
Oli, 

20, 
25, 

203, 
40, 

484, 


AVERACtE   NUMllEU  OE 

HANDS  EJIPLOVED.  Tot;il 

I  amount  paid 

j  I  \     ^^  wa^xps 

Malra     Fciiialos  Chiklrcii'    tlnniiL' tbe 


abovo 16  above  15 
years.       years. 


3S2 
58  : 
50  i 
26 
1,014 


and 
youths.  ' 


9,000 
10,  000 

304,  000 

34,  000 
38,  950 

24,575 
570,  000 

35,  000 


21,100 
6,800 
2,700 


67,  900 
23,  900 
12,000 
10, 100 
7,850 

600,000 
150,000 
241,  046  I 
82,000  I 
165,700 

805,021 

500,000 

23,500 

60,300 

26,600 

15,  3.50 

72  000 

83,  400 

8,200 

9,800 

14,  850 
31,  000 
116,  625 


4  000 

15,300 

18,100 

457,075 

109,800 

366,000  I 
135,000 
183,460 
36,375 
188,  100 

128,  475 

295,  950 

1,  209,  000 

215,  300 

30,  000  I 

475,  144 
21,  500 
50,  000 
95  600 
87  100 


198 

12 


28 
22 


19 
15 

152 
8 

266 

8 
7 


40 

235 

40 


246  !  147 
23  1  3 
67  I     12 

30  I 

12      173 


84 
65 
46 
63 
174 

1,232 
311 
21 

29 
32 

18 
64 
85 
7 
24 

18  j 
45 
47  ' 


11  I 

800  : 

94  i 

91 

■  197 
254 

69  i 
376  ! 

105 

282 

452 

70 

35 

473  I 
10  ' 
19  i 
33 

129  ! 


243 
5 


3 

6 

229 

351 


1 

174 


565 
23 


7  1     10 
4  ........ 

162      16 


8  '.. 

150  .. 

1 

6 

2 

91 

43 

25 

55 

90 
5, 


10! 
44  ' 


1 ■ 

2       6  ■ 

1  1 

1^ 

2 
68 
58 

45 

6 

16 

11 

158 


10 
109 


Year. 


$211,928 

23,  668 

20,  000 

9,468 

421,  091 

38,  0.^0 

7,400 

7,588 

106,  622 

5,818 

9,000 


240 

21, 

225 

10, 

800 

68, 

000 

32 

200 

12 

000 

70,  000 

1 

800 

26 

350 

9 

610 

7,024 

56 

624 

50 

000 

161 

355 

10 

800 

3 

500 

12 

116 

26 

600 

46,  893 

Value  of 
raateiials. 


$354,  2e9 

193,514 

95,  000 

282,750 

882,914 

260,000  ' 

17,500 

7,700 

104,880 
87,  540 

18,000 


14 


10,478  i 
110,  909 
2,200 


2,040 
1,190 
11,110 


139,420 

7,589 
25,100 
11,775 
18,  100 

77,  100  : 
30,000 
IS,  135 
24,  261   I 
67,  638 

5S6,  632 

124,  000 

5,938 

5,  656 
11,002 

4,  500 
24,  280 
39,  510 
24, 100 

9,  575 

6,  905 
23,  000 
30,  080 


3,  900 

IS,  104 

10,072 

564.  080 

125,  S74 

49,  600 
94,  030 

141,215 
40,  658 

258,  610 

57.219 

163,513 

242,408 

34, 1145 

30,  000 

4.5.5,298 
10,325 
ll,2i-9 
29,  S!-0 
62,2/7 


17, 

4.50 

216, 

.570 

31, 

425 

241, 

000 

21.5, 

171 

65 

flOO 

27 

000 

14 

500 

25 

914 

26,341 

15 

94  H 

124 

464 

90 

000 

209,  649  1 

11 

425 

43 

000 

183 

100 

120 

000 

81 
17 

100 
937 

17, 

937 

401, 

084 

30, 

267 

47, 

035 

10 

600 

17,  870 

297 

127 

30 

.544 

29 

KOI) 

14 

025 

59 

000 

201 

600 

Kll 

000 

393 

005 

36 

730 

203 

987 

Yalne.  of 
products. 


$723,  321 

234,  952 

20(1,  000 

319, 109 

1,552,902 

330,  000 

62,  000 

23,  280 

282,  385 

123,  687 

30,  000 

21,  2.50 

319,  000 

26,  000 

352,  000 


407,  335 
292,  700 

9,  745 
35,  922 

6,908 

13,018 
55,  400 
86,  070 
129,  220 
16,  900 

9,984 

10,  000 

118,  092 


10,  600 

30,  060 

30,940 

1,160,620 

152,850 

253,000 
100,463  , 
682.948 
48,617 
224,500 

9S,  461 

210,4.50 

3SS,  262 

70.  650 

10.  000 

1,160,044 

34,  800 
49,  350 

35,  000 
367,  903 


282, 

037 

96,  000 

120,  OCO 

21, 

1100 

7j, 

250 

53, 

3.50 

28, 

700 

219,200 

1.50 

mill 

438 

576 

20 

000 

50 

000 

238 

700 

IVII 

000 

150 

421 

56,  448 

754,  500 

64,  000 


56.  716 
20,  045 
SO,  200 


527,  578 
53,  278 
70,  825 
34,  650 

140,  450 

383,  000 
240,  000 
4,55,  187 
88,8)3 
310,  637 

.,  132,  450 

441,  000 

20,  400 

56,  965 

31,  060 

27,  298 
91,  360 
131,700 
103,300 
34,  200 

20,  911 
36,  000 
175,  000 


22,  2<I0 

50,  850 

51,000 

1,  954,  403 

412,  450 

304,  500 
273,  no 

1,  008,  211 
118,442 
613,  380 

212,  506 

4SJ,  817 

1,251,5411 

140,700 

47,000 

2,  090,  551 

511,  .ilU) 
77,7S4 
9  I,  500 
.5'_'l,3.5u 
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NEW  JERSEY— Continued. 


Counties  and  indnstrios. 


Essex — continued. 

Corsets 

Cotton  goods  (see  also  Hosiery  and  knit  goods ;  Mixed  textiles) . 


.Cutlery  and  edge  tools  (see  also  Hardware)  . 
Drugs  and  chemicals  . 
Elec'tric  lights 


Engraving  and  die-sinking 

Fancy  ai  tides 

Fertilizers    

Files  (see  also  Saws) 

Flouring-  and  grist-mill  products  - 


Fonndery  and  macliine-sliop  products 

Fnmiture 

Furs,  dressed 

Gas  machines  and  meters  

Glass,  cut,  stained,  and  ornamented  . 


Gold  and  silver,  reduced  and  reliued  (not  from  the  ore) 

Hammocks 

Hardware  (see  also  C  utlery  and  edge  tools) 

Hardware,  saddlery 

Hat  and  cap  materials T. 


Hats  and  caps,  not  including  wool  hats 

Hosiery  and  knit  goods  (see  also  Clotton  goods  ;  Woolen  goods) . 
Ink. 


Iron  and  steel. 
Jewelry 


Labels  and  tags  

Lamps  and  reflect ors . 

Lapidary  work 

Leather,  cun-ied 

Leather,  tanned 


Liquors,  malt 

Looking-glass  and  picture  frames 

Lumber,  planed  (sec  also  Sash,  doors,  and  blinds;  Wood,  turned 
and  carved). 

Lumber,  sawed 

Marble  and  stone  work 

Mineral  and  soda  waters  

Mixed  textiles  (see  also  Cot  ton  goods;  Silk  and  silk  goods  ;  Woolen 
goods). 

Musical  instruments,  organs  and  mateiiala  -.\ 

Oilcloth,  enameled 

Paints  (see  also  Yarnish) 


Paper 

Printing  and  publishing 

Kubber  and  elastic  goods 

Saddlery  and  ham  ess 

Sash,  doors,  and  blinds  (see  also  Lumber,  pl.aned ;  Wood,  turned 
and  carved). 

Saws 

Sewing  machines  and  attachments 

Shipbuilding 

Shirts ; . ; 

Silk  and  silk  goods  (see  also  Mixed  textiles) 


No.of 
estab- 
lish- 
ments. 


Silversmithing 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Smelting  and  refining  (base  scrap  metal,  not  from  the  ore) , 

Springs,  steel,  car,  and  carriage    

Stationery  goods  


Stone-  and  eaithen-ware 

Sugar  and  molasses,  redned 

Tinware,  copperware,  and  sheet-iron  ware. 

Tobacco,  cigars  and  cigarettes 

Trunks  and  valises  ...   


Upholstering  materials 

Varnish  (see  also  Paints)  

Wirework 

Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors, 

and  blinds). 
Woolen  goods  (see  also  Mixed  textiles) 


GT-OUCESTEK  : 

Carriages  and  wagons 

Flouring-  and  grist-mill  product*  . 

(.rlaas 

Lumber,  sawed 

Patent  medicines  and  compounds  . 

Woolen  goods 

Hudson  : 

Boxes,  wooden,  packing 

Brass  castings 

Bread  and  other  bakery  products  . 

Bridges 

Buttons 


300 


Capital. 


$103,  800 
1,  322,  000 

274,  211 
1,  690, 150 

200,  000 

71,  800 
178,  000 
475,  000 

50,  000 

89,  500 

1,  615,  350 
10.5,  850 

23,  200 
40,  000 
45,  000 

60,  000 

10,  000 

292,  350 

790,  200 

19,  500 

1,310,700 
104,  570 
12,  700 
600,  000 

2,  517,  899 

90,  000 
42,  500 

5,400 
1,863,183 
1,6.52,3.50 

1,  612,  800 
17,  630 
44,  000 

130,  000 
191,435 

35,  200 
104.  570 

'  250,  000 
190,000 
48,  000 

2.55,  000 
276,  450 
175,000 
501,  225 
260,  376 


35,  000 

203,  300 

2,000 

171,  900 

328,  500 

108,  000 
232,  000 

151,  800 
C6,  393 
42,  000 

38,  700 

10,  000 

222,  760 

189,  345 

786,  800 

62,  500 
390,  000 
267,  600 

26,  050 

.541,  000 


9,000 

209,  950 

,  176,  000 

44,  650 

250,  000 

18,  000 


3 

170,600 

4 

180,  600 

6b 

123,  050 

1 

15,  000 

1 

.500 

A\'ETIAGE  NUaiBER  OF 
HANDS  EMPLOYED. 


Males 

above 16 

years. 


.53 
298 
433 
450 

60 

65 
337 
480 
139 

40 

1,288 

146 

13 

11. 

44 

20 

19 

279 

818 

41 

4,002 

95 

13 

281 

1,720 

70 

29 

25 

1,207 

1,142 

689 
18 
66 

36 
221 

46 

8 

225 
130 
21 

126 
281 
54 
638 
316 

90 
1,009 
18 
60 
95 

41 

88 

300 

87 
44 


42 
12 
280 
219 
1,106 

45 

78 
l(i8 
27 


Females 
abovel6 
years. 


296  : 


18 
31 
854 
42 
70 


94 
111 
146 
15 
25 


340 

897 

1 

25 


Children 

and 
youths 


133 

7 

1,245 

63 

1 


68 


513 

158 


20 


61 

155 
78 
22 
15 


162 
20 
29 


41 

150 

1 

196 
63 

4 


34 


72 

88 

167 

15 
3 

2 

7 

115 

2 
196 


Total 
amount  paid 

in  wages 

during  the 

year. 


$113,  608 

435,  455 

242, 133 

223,  406 

3.5,  000 

46.  555 
287,  351 
245,  000 
74,  160 
17,  738 

692,  782 
78,  820 

10,  285 
5,000 

27,  090 

9.350 

7,800 

139,863 

420,  294 

24,  300 

2,  065,  796 

6.5,  391 

5,  600 

126,  144 

1,  087,  416 

70,  000 

19,  f50 

9,  900 

729.  112 

680,  973 

305,  933 

11,  1.56 
31,  589 

11,250 
179,069 

22,  669 
66,  390 

D4,  000 
71,627 
10,  904 

57,  657 
178,  963 

46,650 
279,  677 
148,  125 


60,  000 

430,  054 

5,  780 

164,  549 

105, 140 

30,  000 
63,  822 

156,  000 
44,  050 
20,  748 

24,  138 
2,  900 
130,450 
129,  767 
649,  322 

39,  noo 

52.  262 
77,  248 
16,  090 

171,637 


8,700 

11,  165 

426,  800 

8,978 
40,  000 

35,  000 


64,  824 

47,  729 

80,  963 

4,000 

1,200 


Value  of 
materials. 


$213,  080 
583,  938 
195,173 
841,982 

60,  000 

16,  082 

168,  015 

1,  108,  400 

72,  250 

346,  260 

933,  822 
100,  020 
42,  315 
20,  000 
41,  212 

368,  386 

30,  000 

376.  743 

764,  679 

15,  300 

1,  97.5, 133 

69,919 

16,500 

471,946 

1,  931, 054 

100,  000 

11,860 

8,  200 

6,  744,  728 

4,  9.'i2,  176 

1,  692,  798 
26,  750 

61,  830 

40,  540 
111,110 

63,  970 
69,  920 

130,000 
603,  300 
86,  994 

283,  678 
163,  900 
24.5,  000 
681,380 
204, 189 


7f ,  000 
602, 100 

11,  000 
264,  094 
280,  390 

13,  000 
1,  368,  288 

8, 137,  .500 

12.5,  250 

17,  040 

10,  694 

36,  000 

369,  884 

406,  606 

1,  059,  855 

75,  000 
521,007 
152,  000 

30,716 

680,  597 


04,  435 


167,  953 
89,  781 

421,  814 
20,  000 
30,  000 


Value  of 
products. 


$368, 133 

1,  610, 997 

648,  706 

1,  380,  329 
150,  OOO 

93,  954 

542, 499 

1,416,250 

109, 145 

418,  073 

2,  002, 416 
240,  753 

78, 495 
37,  60O 
84,  893 

4:4,  500 
611,  000' 

672,  738 

1,  554,  008 

67, 530 

5,  973,  6,i6 
201,031 

29,  000 

771,078 

4,  002,  677 

300,  000 

48, 600 

29,  606 

8,300,722 

6,  345, 856 

2,812,300 
47,  e.iO 
114,785 

82,  670 
371, 775 

93, 147 
201,630 

27n,  000 
722, 000 
119,  301 

427,724 
446, 106 
34:!,  000 
1,  200, 004 
419, 496 


1.50,  000 
1,  062, 150 
32,  .500 
507,  8(16 
468,  250 

60,  0(1» 

1,  627,  660 

8,  370, 100 
191,100 
68, 200 

63, 7.50 
41,044 
.54  , 6)3 
72f;,  282 

2,  Oisi  9S 

126,000 
792, 774 
297,  000 


10,  000 

28,600 

367,  813 

427, 065 

373,  900 

947,805 

39,  300 

60,533 

75,  000 

600, 000 

128,  000 


280, 070 
167, 886 
608, 938 
28, 000 
35,000 
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NEW  .JEKSEY— Contiuued. 


Countietj  and  industries. 


Huueos— continued. 

CarTiages  and  wagons 

Clothing,  men's 

Confectionery 

Cooperage 

Coppersniitliing   (see  also  Tinware,  copperware,  and  sbeet-iion 
ware). 


No.  of 
estab- 
lish- 
ments. 


Cotton  goods  (see  also  Hosieiy  and  knit  goods) 

Ci-ucibles 

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds).. 
Explosives  and  fireworks 

FoijDdery  and  machine-shop  products  (see  also  Steam  fittings  and 
heating  apparatus^ 

Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering) 

Hosiery  and  knit  goods  (see  also  Cotton  goods;  Woolen  goods) 

Ink 

Iron  and  steel 

Iron  holts,  nuts,  washers,  and  rivets 

Iron  doors  and  shutters 

Iron  forcings 

Iron  railing,  wrought 

Ivory  and  bone  work 

Lard ,  refined 


Leather,  eulTied 

Leather,  tanned 

Liquois,  malt 

Looking-g'lass  and  picture  frames  . 
Marble  and  stone  "^voik 


Mattresses  and  spring  beds  (see  also  Furaiture) 

Mineral  and  soda  waters 

Oil,  castor 

Oilcloth,  floor 

Paints  (see  also  Varnish) 


Paper 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals)  . . 

Pencils,  lead   

Printing  aud  publi.shiug * 

Rubber  amd  elastic  goods 


Sash,  doors,  and  blinds  (see  also  Wood,  turned  and  caivtd) 

Shipbuilding 

Shirts 

Silk  and  silk  goods 

Slaughtering  and  meatpacking,  not  including  retail  butchering 
establisbmeuta. 

Soap  and  candles 

Sporting  goods 

Steam  fittings  and  heating  apparatus  (see  also  Foundery  and  ma^ 
chine-shop  pioduets). 

Stone-  and  earthen-ware 

Sugar  aud  molasses,  refined 


Taxidermy 

Tinware,  copperware,  and  .sheet-iron  ware  (see also  Copper  smithing) 

Tobacco,  chewing,  smoking,  and  snufl'  (ste  also  Tobacco,  cigars 
and  cigarettes) . 

Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smok- 
ing, and  snuti). 

Trrmks  and  valises 


Umbrellas  and  canes  

Upholstering  (see  tilso  Furniture)  . 

Varnish  (see  also  Paints) 

Vinegar  

"Wheelbarrows   


Window  blinds  and  shades  . 

Wit  ework 

Wood,  tur-ned  and  carved  (s 
Zinc 


i  also  Sash,  doors,  and  blinds) . 


■Hunterdon: 

Rriek  and  tile 

Carriage  and  wagon  materials 


Clothing,  men's 
Cordage  and  twine- 
Cotton  goods  


Cutlery  and  edge  tools 

Flouring-  and  grist-mill  prodncts 

Fonndery  and  machine-shop  prodrrcts 

Fruits  and  vegetables,  canned  and  preserved. 
Iron  forgings 


Liquors,  malt 

Looking-glass  and  picture  frames  . 

Lumber,  sawed 

Paper 

Rubber  and  elastic  goods 


Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware. 


Capital. 


$23,  300 
07,  705 
28,  000 

178,  900 
30,  000 


65,000  I 
950,000 
838,  900 

65,  000 
9G4,  300 


11,000 

10,000 

40,  000 

1, 100,  000 

110,  000 

10,  000 
0,000 

22,  200 
1,500 

25,  000 

42,  500 

35,  500 
912,  500 
102,800 

39,  350 

26,  000 

23,  600 
250,  000 
135,  000 
530,  000 

120,000 
30,  000 

100,000 
82,  700 
70,  000 

36,  200 
269,  500 

10,  300 

753,  300 

1,  272,  200 


783,  000 
16,  000 
40,  000 

30,  000 
2,  lOO,  000 

10,  000 

00,  900 

1,  000,  000 

112,  475 

205,  000 

100, 150 
4,  450 
40,  000 
10,  000 

ItJO,  000 

151,  300 
31,300 
20,  000 

125,  000 


25,  100 
68,800 
24,  900 
50,  000 
40,  000 

36,  000 
363,  800 
254,  300 

16,  000 
175,  000 

20,  000 
20,000  I 

107,350  I 
288,  COO  ' 
160,  000 

13,  225 

21,  UOO 


AVEUAGE  NUilBElt  OF 
HANDS  EMPLOYED. 


Males    I  Females 

al  ove 10  above  15 

years.       years. 


54 
119 
20 

208 


20 
675 
310 

39 

874 


498 
75 

90 
10 
18 

25 


179 
95 

58 
22 
30 
63 
51 

63 
U 
47 
109 
35 

61 
364 
6 
911 
423 


190 
24 
72 

77 
680 


83 
929 

162 

207 

193 
11 
6 

6 

48 

,''16 
:.7 
59 
29 


30 
79 
10 
10 
9 

12 
85 
142 
18 
85 

9 

15 

70 

136 

110 

14 
16 


Children 

and 
youths. 


320 
0 

10 

4 

40 

30 

12 

9 

160 

4 

12 

12 

12 

3 

6 

19 

1 

1 

1 

26 

8 

3 

5 

7 

14 

18 

4 

JO 

3 

24 

99 

3 

9 

51 

4 ; 

1     813 

281 

1 

10  1 

175 

11 

1 

7 

5 

100 

20 

4 

1,960 

136 : 

2 

12 

70 

8J 

40 

i      3 




3 

20 

2 

1 

43 

20 

19 

33 

5 

42 

4 

5 

4 

8 

5 

35 

Total 

amount  paid 

in  wages 

during  the 

year. 


,$26,  000 
6.5,  076 
13,616 

112,648 
20,  COO 


89,  680 
211,  000 
15.3,  996 

34,000 
430,  602 


10,  400 
27,  800 
18,  200 

245,  634 
60,  863 

40,  000 
4,881 
11,745 
12,  000 
15,  000 

15,  695 
12,495 
113,153 
71,  600 
42,  016 

17,142 
5,750 
15,000 
31,  032 
22,  500 

33,  000 

11,  750 

35,  000 
54,549 

12,  098 

36,  T-'4 
239,  392 

10,  100 
615,  560 
303,  800 


158,122 
1.5,  000 
24,  300 

30,  r(0 
473,  310 

9,  000 

39,  374 

893,  040 

74,  328 

101,500 


28,  300 
24,401 
24,750 
45,  373 


8,650 
31,  650 
8,700 
8,  1-15 
9,947 

li,  000 
27,  028 
60,  913 

4,500 
40,  124 

3,  293 
7,000 
1 9,  209 
45,  430 
4.-.,  551 

3,  225 
d.  095 


Value  of 
materials. 


$30,  400 
194,  525 
50,  540 
386,  346  I 
100,000  1 


70,  844 

482,  000 

,451,202 

37,400 

653,  921 


19,  700 

64,  004 

40,  000 

1,044,826 

294,  403 

76,  000 
11,  .350 
61,  1  rs 
10,  000 
150,  000 

143,103 
112,  724 
681,140 
176,  .500 
52,  700 

48,  470 
13,  600 
200,  000 
107,  888 
114,000  ^ 

91,000  I 
29,  000 
.'15,  000 
34,  436 
111,-130 

84,0118 

220,  289 

29,  40IJ 

1 ,  089,  685 

17,404,689 


807,  2,50 

7,  000 

22,  000 

25,  000 
20,  759,  961 

10,  000 

69,  900 

3,  033,  327 

125,  807 


61,400 

63,  684 

6,  237 

11,476 

4,  368 

30,  000 

3,  000 

27,  000 

17,000 

14,  000 

102,  000 
27,  3t0 
35,  700 

141,  :.48 


7,  402 
32,  000 
211,  750 
20.002 
37,  000 

12,000 
000,  810 
219,  170 

13,  SOO 
2111,0,0 


17 


,249 

1  5,  000 

113,810  [ 

276,212 

151,  022 

12,  375 
17,  900 


Value  of 
products. 


$77,  000 
331,  900 
85,  290 
653,  529 
175,  000 


200,  000 
800,  000 

1,864,863 
88,  000 

1,359,327 


42,840 

108,  750 

1 00,  000 

1,  647,  687 

379,  562 

150,  000 
21,087 
74,  337 
30,  000 

175,  000 

176,  700 
143,  742 

1,  032,  772 
259,  700 
131,  200 

84,000 
36,  000 
300,  000 
217,  218 
165,  000 

163,  300 
80,  000 
100,  000 
127,  674 
142,  172 

140,  372 

543,  766 

48,  925 

2,  045,  000 
18,  .551,783 


1,  340,  000 
45,  000 
60,000 

65,000 
22,  799,  614 

25,  000 

146, 714 

4,  478,  675 

270,  148 

440,  000 


170, 

000 

23 

1.50 

48. 

000 

000 

36, 

000 

214 

500 

63 

000 

75 

500 

200 

000 

27 

020 

127 

000 

44 

;00 

33 

189 

5r, 

317 

20 

000 

778 

580 

377 

600 

21 

000 

301 

000 

:o 

270 

■'5 

000 

179 

749 

422 

754 

215 

554 

28 

600 

30 

800 

■.yii 


292 


STATISTICS  OF  MANUFACTURES. 


Table  V.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUiNTIES,  ETC. :  1880. 

NEW  JERSEY— Continued. 


Counties  and  industries. 


llEECEE : 


Agricultural  imi)lemcnts 

Bags,  paper  

Boots  and  shoes 

Bread  and  other  bakery  products. 
Brick  and  tile 


Bridges 

Carriage  and  wagon  materials 

Carriages  and  wagons 

Clothing,  men's 

Coffins,  burial  cases,  and  undertakers'  goods. 

Confectionery 

Cotton  goods' 

Cutlery  and  edge  tools  (see  also  Hardware)  ,, 

Drugs  and  chemicals 

Flouring-  and  grist-mill  products 


Ko.  of 
estab- 
lish- 
ments. 


Foundery  and  machine-shop  products  . .... 

Furniture  (see  also  Upholstering) , 

Hardware  (6Gg  also  Cutlery  and  edge  tools). 

Iron  and  steel 

Irou  forgings 


Jewelry 

Kaolin  aod  ground  earths 

Lime  

Lumber,  planed  (see  also  Sash,  doors,  and  blinds)  . 
Lumber,  ^awed 


Marble  and  stone  work 

Printing  and  publishing 

Roofing  and  roofing  materials  . 

Rubber  and  elastic  goods 

Saddlery  and  harness 


Sash,  doois,  and  blinds  (see  also  Lumber,  pFaned) 

Saws  

Shipbuilding 

Shirts 

Slaughtering  and  uieat-pacliing,  not  including  retail  butchering 
establishments. 

Soap  and  candles 

Stone-  and  earthen-ware 

Tinware,  copperwaro,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes.  -. 

Upholstei  ing  (see  also  Furniture) 


Wire 

Woolen  goods 

Middlesex: 

Boots  and  shoes 

Boots  and  slioes,  rubber 

Boxes,  wooden,  packing 

Bread  and  other  bakery  products. 
Brick  and  tile 


Carriages  and  wagons 

Clothing,  men's 

Coffee  and  spices,  roasted  and  ground. 

Confectionery 

(jork  cutting 


Cotton  goods  (sec  also  Hosiery  and  knit  goods ;  Mixed  textiles) . 

Drugs  and  chemicals 

Flouring-  and  grist -mill  jirodtictw 

Foimdery  and  macliiue-sbop  products 

Fruit-jar  trimmings 


Hosiery  and  knit  goods  (see  also  Cotton  goods)  . 

Kaolin'and  ground  earths 

Lumber,  sawed    

Marble  and  stone  work 

Mixed  textiles  (see  also  Cotton  goods) 


Piiperhangings 

Printing  and  publishing  . . 
Rubber  and  elastic  goods  . 

Saddlery  and  harness 

Shipbuilding 


Shirts 

St<me-  and  earthen-ware 

Tobacco,  chewing,  smoking,  and  suuff. 

Monmouth: 


Bread  and  other  bakery  products. 

Brick  and  tile 

Caniages  and  wagons 

Clothing,  men's 

Feitili/.ers    


Flouring-  and  grist-mill  producls 

Foundciy  and  machine-shop  products 

Fruits  and  vegi'taljles,  cannfd  and  preserved  . 

Leather,  taum.(l 

Lumber,  sawed ,  .. . 


Capital. 


$64,  000 
13,  550 
110,  200 
i;32,  800 
219,  500 

17U,  709 

9,000 

52,  500 

96, 150 

10,  300 

11,  750 
102,  000 

21,  700 

12,700 
243,  000 

115,  200 
25,  300 
200,  000 
1,945,550 
110, 941 


72,  225 

149,  800 

2,800 

305,  000 

10,  900 


AVEKAGE  NUMBER  OF 
HANDS   EMPLOYED. 


Males 

above  16 

years. 


28,  000 

50,  000 

38,  000 

28,  000 

93,900  , 

14, 

700 

J  60, 

000 

B, 

IIIIO 

0,800 

261, 

000 

34,  200 

1,  902,  500 

21,050 

16,  COO 

S,  500 

200,  000 
559,  000 


103,  000 

600,  000 

8,000 

32,  100 

930,  200  ■ 

39,  200 
90,  700 
35,  000 
3,500 
50,  000 

15,  000 
80,  000 
74,  400 
96,  000 
150,  000 

662,  500 
30,  000 
60,  800 
18,  700 

662,500  j 

250,  000 
46,  000 

120,  000 
11.  100 
44,400 

165,  450 
35,  500 
270,  000 


19,800 
34,700 
43.  950 
19,  000 
50,  000 

31.5,  200 
16,000 
,39,000 
13,  .WO 
75,  075 


43 

15 

457 

108 

310 

160 
13 
66 
95 


15 
52 
70 
11 
57 

307 

28 

98 

1,  361 

1,54 

35 
32 
16 

15 
54 

01 
139 

14 
251 

17 


13 

1,792 

46 

48 

9 

400 
226 


160 

546 

9 

33 

1,203 

51 

79 

9 

5 

40 

4 
61 

29 
167 
230 

100 

24 

8 

29 

100 

145 
41 

219 
27 
39 

155 
47 
49 


Females 

above  15 

years. 


:vn 


118 
1 


7 
165 


232 


73 

438 

15 

1 

24 


374 


360 


360 

13 
14 

197 


Children 

and 
youths. 


7 

3 

6 

22 

22 

1 

5 

47 

3 

441 

634 

100 
127 


68 


20 


117 
9 
30 


Total 

amount  paid 

in  wages 

during  the 

year. 


$14, 100 
7,679 
83,  304 

66,  139 
101,  250 

48,484 

5,000 

27,  500 

67,  360 
4,334 

7,908 
48,  753 
30,  793 

4,568 
18,654 

124,  554 

16,  012 
71,  827 

518,  325 
64,  766 

17,  500 
20,  800 

6,000 
7,050 

12,  904 

37,  359 
83,444 

4,600 
114,  675 

7,545 

6,571 
30,  643 
16,  360 

8,840 

13,  156 


6,335 

983, 177 

21,744 

18,  947 

4,950 

255,  000 
177, 150 


78,  045 

275,  997 

6,300 

17,  500 
334,  468 

21,  548 

67,  518 

3,500 

2,440 

15,  000 

4,680 
20,  000 

8,398 
74,  790 
104,  601 

145,  280 
7,500 
2,275 
11,450 

145,  280 

51,  698 

26,  480 

111,  350 

8,  175 

21,815 

198,  372 
19,  946 
24,  600 


6,050 
13,  291 
32,  618 
17,  100 
12,  000 

16,669 
17,424 
11,400 
2,300 
8.929 


Value  of     I     Vahie  of 
materials.     ;     products. 


$20,  850  j 

26,  030  1 

390,800  I 

264,754  I 

68,  125  i 

278,  448 

2,500 

44,  800 

166,  200 
9,200 

31,  017 
110,  039 

41,  296 
17,  300 

505, 117 

196,  856 

12,  700 
155,  000 

1,  371,  245 
100,  668 

22,  000 

21,  216 
35,  000 
15,  900 
79,  657 

42,  208 
87,  618 

13,  900 
892,  844 

22,  272 

13,  200 

34,  462 

9,000 

42,  500 

533,  458 


44,640 
950,  243 
51,483 
23,  853 
19,  500 

700,  000 
607,  035 


219,  076 

1, 419,  849 

24,  000 

62,  295 

280,  587 

13,  450 
528, 100 

70,  000 
16,  000 
50,  000 

15,  600 
175,  000 
234,  849 

70,  900 
318,  708 

114,  083 
40,  000 
22,  ,';95 

14,  400 
114,  083 

245,  OSS 
13, 115 

160,  000 
14,  290 
33,  321 

390,  615 

13,  336 

408,  372 


20,  910 
11,504 
44,  998 
40,  760 
250,  000 

455,  230 
21, 194 
35,  600 
16,  850 
.54,  349 


$60,  600 

46,  825 
6U7,  890 
444,  010 
214,  800 

387,  291 
20,  000 
92, 100 

284,  000 
21, 100 

47,  225 
190,  781 

91,  sm 
32, 000 
585,  324 

399,  718 
.  39,  500 
275,  000 
2,  340,  381 
201, 302 

50,  000 
72,  000 
43,  000 
33, 000 
112, 700 

110, 190 
230,  694 
27,  800 
1,  120,  770 
n,  896 

27,  200 
89,  809 
31,000 
75,  800 
690, 197 


54,  700 
2,341,.S37 
94, 990 
66, 471 
29,  000 

1,  020, 000 
896, 207 


38,  600 
96, 275 
850,  710 

45,  270 
638,  850 
77,  000 
23,640 
75,  000 

25, 000 
250, 000 
273, 337 
170, 200 
485,  603 

510,  000 
70,  000 
33, 800 
30,  5.)0 

510,  000 

424,  469 
66,  004 
276,  000 

27,  0«.'i 
63,  750 

640, 934 
50, 670 
517,774 


3i,  400 
40, 126 

104,  4li0 
65,  000 

205,  000 

517,118 
43,  500 
60, COO 
21,750 
93, 770 
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Table  V.— SELECTED  STATISTICS  OF  MANUPACTUEES,  BY  COUNTIES,  ETC.:  1880. 

NEW  JERSEY— Coutinued. 


Counties  and  indnstries. 


No.  of 
estab-  ; 
;     lish-    j 
I  meuts. 


Monmouth— continued. 

Pickles,  preserves,  and  sauces 

Satldlery  and  harness 

Sash,  doors,  and  blinds 

Shipbuilding 

Tinware,  copperware,  and  sheet- iron  ware. 


MOKRIS: 

Agricultural  implements 

Urick  and  tile 

Buttons 

Carriages  and  wagons 

Flouring-  and  grist-mill  products  - 


Foundery  and  macbine-shop  products. 

Hat  and  cap  materials 

High  explosives 

Iron  and  steel 

Ltimber.  sawed 


Paper 

Rubber,  vulcanized 

Tinware,  copperware,  and  ebeet-iron  ware. 


Ocean : 


Bagging,  flax,  hemp,  and  jute 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Passaic: 

Bagging,  flax,  hemp,  and  jute. 

Belting  and  hose,  leather 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  castings 


Bread  and  other  bakery  products 

Brick  and  tile 

Carpets,  other  than  rag  (see  also  Woolen  goods)  - 

CaiTiages  and  wagons 

Clothing,  men's 


Cotton  goods  (see  also  Mixed  textiles)  . 

Drugs  and  chemicals 

Dyeing  and  finishingtextiles 

Felt  goods  (see  also  woolen  goods) 

Files 


Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  - 

Furniture 

(runpowder 

Iron  and  steel 


Iron  bolts,  nuts,  "washers,  and  rivets 

Liquors,  malt 

Liquors,  vinous 

Lumber,  planed  (see  also  "Wood,  turned  and  carved)  - 
Marble  and  atone  work • 


Mixed   textiles    (see   also    Cotton  goods; 
Woolen  goods). 

Paper 

Prmting  and  publishing 

Printing  materials 

Saddlery  and  hai  ness 


Silk  and  silk  goods; 


Shirts 

Shoddy  (see  also  Mixed  textiles) 

Silk  and  silk  goods  (see  also  Mixed  textiles) . 

Soap  and  candles 

Tbiead, linen 


Tinware,  copperwiire,  and  sbeet-iron  ware - 

Tobacco,  chewiig,  smoking,  audsnuti  (see  also  loLacco,  eigaisaud 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see also  Tobacco,  che-wing',  smoking, 

and  snuff). 

Whips  

Wood,  turned  and  carved  (see  also  Lumber,  planed) 

Woolen  goods  (see   also  Carpets,  other  thsn  rag;   Felt  goods; 

Mixed  textiles  ;  Worsted  goods). 
Worsted  goods  (see  also  Woolen  goods) 

Sa  LEM  : 

Clothing,  men's 

Flouring- aud  grist  mill  pioducts 

Foundery  and  machine-shop  pioducts 

Fruits  and  vegetables,  canned  and  jdeseived 

Glass 

Leather,  tanned 

Lumber,  sawed 

Oilclotli,  floor 

Saddlery  and  harness .\. 

Shirts 

Tinwaie,  copperware,  and  sheet-iion  ware 


Capital. 


AVEllAGE   NUJITIER  OF 
HASD6  ESU'LOyiSD.  Total 

I  amount  paid 

in  wages 
Males   I  Females  Children    during  the 
above  16,  aljove  1.51     dnd     I        year, 
years.    \   years.    ;  youths. 


|10,  01)0  I 
19,050  ; 
31,700  i 
20,900  1 
19,000 


17,  000 

18,  SCO 

10,  000 
34,  000 

247,  100 

40,  500 
12,  000 
21,  000 
1, 140,  500 
72, 000 

124,  000 
226,  200 

11,  000 


50,  000 
42,  500 
71,  500 


330,  000 

36,  500  ! 
13,  000 
45,000 

152,  000 
I 
71,690  I 
48,  600 

100,  000 
40,  000 
18,  800 

548,  877 

37,  000 
996,  600 
113,000 

20,  200 

54, 100 

1,  673,  000 

7,000 

55,  000 

560,  000 

50,  050 

592,  000 

50,  000 

75,  000 

21,  500 

799,  500 

480,  000 
61,  500 
12,  000 
10,  800 

110,  000 

35,  000 

5  660,  525 

'  40,000 

500,  000 

72,  100 
23,  COO 


70,000 
44,800 

428,  000  i 

10,  000 


S,  500 
191,400  1 

50,  500 
144,  606  I 
298,  000  ' 

29,000  I 
40,700  I 
65,  OUO 
7,830  1 
900 

17,450 


9  1 
14  j 
47 
33 
19 


48  !. 
75  1 
48  '. 
57  1. 


6 
35 

472 
49  i 

90 

335 

12 


237 

27 

6 

14 

234 

41 

130 

114 

43 

46 

324 

32 

1,227 

74 

58 

•24 

2,601 

8 

30 

656 

121 

138 

27 

34 

31 

402 

107 
45 
12 
15 

2  JO 

10 

3,543 

9 

200 

108 
12 

46 

32 

82 

411 

50 


31  . 
l.!2  I 

478  1- 

9  '. 
.-i4  . 
75 
19 


18 


17 
150 


252 
'42 


60 
13 
344 


137 
11 


375 

5 

4,169 


730 


138 
10 

14 

251 


209 

1 

91 

14 

21 


4 

211 

8 
10 


25 

15 

2,097 


$4,  281 

3,931 

14,  200 

14,  700 

6,755 


5,290 

8,700 

45,  320 

20,  000 

14,  733 

20,  750 
1,004 

17,  821 

111,  103 

8,340 

22,  466 

154,  700 

6,700 


15,  007 
4,015 
11,281 


180, 

000 

12,  434 
14,  300 

6, 

500 

112, 

250 

14, 

770 

14, 

975 

46, 

000 

21, 

310 

22, 

800 

284, 

Oil 

14,  332 
640,  644 

23, 

420 

20, 

200 

9,640 
1,  056,  522 

5, 

676 

11 

442 

302 

660 

24,  400 
59,  611 
7,000 

14 

000 

12 

507 

313 

050 

69 

269 

33 

891 

5 

500 

9,100 

193 

600 

25 

000 

3,335 

045 

4 

200 

260 

000 

42 

049 

5 

710 

18 

110 

24 

000 

30 

598 

146 

927 

20 

000 

„ 

375 

11 

805 

11 

278 

23 

250 

171 

1<S4 

3 

171 

12 

610 

31 

OOC 

5 

325 

11 

,850 

Value  of 
m.aterials. 


.$36,  410 
11, 150 
52,  400 
14,  800 
11,336 


12,  600 
6,100 
12,  000 
20,  831 
406,  684 

30,  300 

10,  366 

179, 312 

491,  833 

53, 105 

85,  069 

391,  200 

14,  600 


55,  874 
88,  724 
44,  022 


279,  686 
57,  196 

24,  200 

25,  200 
14,  500 

74,889 

7,989 

102,  425 

11,700 

21,800 

423,  226 

128, 137 

1,118,399 

98,  845 

10,  512 

96,  448 
1,  696,  874 

11,  000 
70,  216 

519,  029 

40,  450 

311,  265 

50,  000 

60,  000 

12,  365 

631,  600 

224,  611 
29,  517 

6,300 
20,  000 

225,  000 
80,731 

8,  099,  161 
60,  000 
750,  000 


V;iluo  of 
products. 


68,  373 
61,  260 


25,  000 
23,  950 


Hi,  too 

47.''>,  096 
IS,  000 
.-iO,  000 

202,  231 

21,  989 
.51,  480 
190,  000 
10,  850 
24,  OI.1O 

8,400 


$4.5,  112 
21,950 
78,700 
36,  800 
23,  300 


33,  200 
21,  000 
76,  000 
55, 163 
464,  933 

91,  235 

24,  960 

274,  000 

704,  229 

85,  020 

147,  721 

767,  200 

26,463 


86,  625 
101,  813 

87,  503 


488,  310 
82,  345 
46,  500 
38,  000 

183,  600 

135, 140 
33,  250 

169,  500 
48,718 
56,  900 

1,  097,  020 
144,  660 

2,  262,  683 
152,  156 

42,  406 

123,  .540 

3,  034.  789 

20,  300 
91,560 
927,  803 

73,  300 
546,  610 
60,  000 
80,  000 
42,  475 


380,  760 
92,  622 
30,  000 
38,  661 

480,  204 

137,  500 

14,164,465 

7.-I,  000 

1,  200,  000 

14,!,  680 
07,  500 


90,  000 
64,  600 


707,  075 
6.".,  000 


30,  350 
548,  773 

34,  650 
124,  500 
447,  530 

:'.] ,  589 
iiS,  684 
225,  000 
20,  500 
41,000 


30'3 


23,  300 
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NEW  JERSEY— Continued. 


Counties  and  industriea. 


SOMEKBET  ; 

Agrioultn7-al  implements 

Bricltandtile 

Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  pioducts 

Foundeiy  and  machine-snop  pioducta  . 


Tobacco,  cigarj  and  cigarettes. 
Woolen  goods 


SfSSEX: 


Boots  and  shoes 

Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  products  . 

Iron  and  steel 

Leather,  tanned 


Lime 

Lumber,  sawed 

Tinware,  copperware.  and  sheet-iron  ware  . 
Woolen  goods 


Boots  and  fchoes 

Bread  and  other  bakery  products. 

Brick  and  tile  

Carriage  and  wagon  materials 

(llariiages  and  wagons 


Clothing,  men's 

Clothing,  women's    

Confectionery 

Cordage  and  twine 

Cutlery  and  edge  tools. 


Drugs  and  chemicals 

Felt  goods 

Fertilizers 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products. 


Grease  and  tallow 

Hardware,  saddlei  y 

Hats  and  caps,  not  including  wool  hats. 

Iron  and  steel 

Leather,  curried 


Leather,  tanned . 
Liquors,  malt  --. 
Lumber,  sawed  . 
Oilcloth,  lioor  — 
Paper 


Paperhangings 

Paving  materials 

Printing  and  publiyhino; 

Rooting  and  roofing  materials 
Saddlery  and  harness 


Sash,  doors,  and  blinds  . 
Saws. 


Sewing  machines  and  attachments- 
Shipbuilding 

Stone-  and  eai  then-ware 


Straw  goods 

Tinware,  copperware.  and  sheet-iron  ware. 

Tobacco,  cigars  and  cigarettes 

Upholsteiing 


WARinUi  : 


Agiicuhural  implements 

Carriage  and  wagon  materials 

(Ilarriages  and  wagons 

('lothing,  men's 

Flouring-  and  grist-mill  pioducts  . 


Foundery  and  machine-shop  products. 

Furniture 

Iron  and  steel 

Limo 

Looking-^lass  and  pictuie  frames 


Lumber,  sawed 

Musical  instruments,  organs  and  materials. 

Paper 

Satidlery  and  harness 

"Woolen  goods 


No.  of 

estiib- 

lish- 

ments. 


1 
3 
2 
31 


Capital. 


$15,  000 
20,  000 
4,000 

356,  800 
34,  000 

5,300 
225,000 


30,  000 

38,  170 

231,200 

700,  000 

25,  300 

36,  000 
27,  050 
17,  900 
30,  000 


25,500 
34,030 
80,000  I 
70,  000 
140,840 

205,  950  , 
700  ! 
35,300 
325,000 
3,000 

47,000 
150,000  . 
122,000  i 

67,700  I 
371,  000  ' 

3,000 
80,  000 
30,  000 
25,  000 

19,  000 

17,  000 
89,  500 
40,  400 
275,  000 
35,  500 

20,  000 
3,  COO 

77,  800 
10,  000 
8,200 

56,  550 

50,  000 

948,  655 

15,  370 
28,  000 

20,  000 

16,  400 
24,  250 
11,200 


20,  900 
34,  600 
48,  100 
34,  600 
448,  992 

309,  871 

46,  000 

:,  028,  000 

8,  200 

12,  000 

97,  500 
104,022 
28,  000 
27,  300 
12,  000 


AVEKAGE  NUMBEU  OF 
HANDS  EMi'LOYED. 


Males     Females  Children 
above  16' above  15  I      and 
!    years.    |    years      youths. 


Total 
amount  paid 

in  wages 

during  the 

year. 


25 
67 
4 
73 
35 


457 


21 
52 

108 
50 

213 

248 
1 

15 
100 

53 

49 
170 
91 
27 
348 

6 
40 
80 
57 
24 

19 
18 
20 
95 
20 

10 

6 

105 

12 

13 

21 
37 
,  825 
44 
78 

8 
29 
28 
13 


826 
30 
20 

47 

184 

15 

15 


85 

43  t 

D 

26 

1  1 

1 

68 

|.- 

249 



7 

9 

1 

1 

12 

7 
1 

10 

1 

12 

.■■.07 
18 
7 
40 

4 

I 

20 

10 



1 

45 

6 
23 


6 

17 

75 


3 

400 


37 


27 

17 


$8,400 
12,  240 
1,012 
20,  780 
15,  290 

2,952 
294,  768 

50,  300 
7,  383 

14,  401 

106,  872 

2,200 

7,310 
3,  800 
4,695 
18,  000 

16,640 
22,  088 
46,  750 
32,  600 
96,850  ■ 

217,524 

3,000 

9,700 

60,000 

18,000 

20,  500 
60,  000 
35,300 

5,767  [ 

155, 700 ; 

2,000 

21,  678 
45,000 
15,000 
11,300 

10,300 

7,568  t 
7,3.50  ! 
48,000 
9,400 

5,000 
3,  000 
45,930  : 
3,  640 
6,  550 

8,700 

30,000 

1,088,593 

■33,441 

37,000 

2,  500 
1.5,  005 
12,  9-24 

7,350 


7,775 

4,950 

29,  950 

23,  875 

23,  747 

176,  393 
11.  143 

258,  710 
7,200 
10,  000 


12,  080 

06,  900 

8,754 

4,  530 

1,575 

Value  of 
materials. 


$0,  200 

7,440 

16,161 

651,  854 

26,  225 

11,200 
892,  010 


110,000 

69,  330 

378,  986 

714,515 

21,  960 

17,  200 

22,  830 
8,914 

11,087 


35,  380 
102,  095 
71,  700 
34,  500 
161,  900 

580,  050 

13,  000 
60,  500 

600,  000 
5,000  1 

3,250  i 
408,  .300  I 
302,  500  i 
108,315 
144,  871 

50,  000 
15,  379 

125,  000 
50,  750- 

133,  800 

106,  000 
40, 101 

14,  500 
276,  000  ' 

38,  500 

25,  000 
6,  000 
44,600 
24.  000 
12,  ISO 

9,  560 
10,  000 
882,502 
21,205  I 
27,300 

2,5,  000 
19, 179 
34,  830 
18,  700 


11,725 
15,  225 
36,  200 
38,  360 
666,  811 

785,  082 

14,  200 
1,  599,  439 

9,900 
10,  000 

52, 100 
85,168 
45,  402 

15,  960 
29,  000 


Value  of 
products 


$20, 400 
20,  250 
27,  270 

7.56.  EB3 
n.  200 

27,  800 
1,  333,  000 


172,  500 

95, 79J 

435,  865 

,130,480 

32, 750 

33,  294 
M,  805 
20,  O'ffl 
50,  000 


61, 000 
157, 400 
143,  000 

84,  000 
358, 700 

885, 624 
20, 000 
107, 600 
700,  000 
35, 000 


514,  630 
378,  000 
130, 820 
447, 500 


60,  OOO 
55,  547 

170,  OOO 
72,  000 

156, 000 

130, 300 
69, 825 
29, 300 

370, 000 
58,400 

30, 000 
30, 000 
121, 400 
30, 000 
25, 230 

29, 500 
40.  000 
3,  .576, 702 
49,  017 
70,  000 


75,  000 
44, 945 
68,950 
32,200 


27, 4,17 
20,  SCO 
71,700 
74, 050 
743,112:1 

1,002,115 
42,  iOO 

2,107,238 
34, 200 
36, 000 

89, 55« 
192,  000 
80, 000 
97,850 
35,759 
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Counties  and  indnstries. 


Santa  M: 

Flouring-  and  grist-mill  pioducts 

Jewelry 

Lumber,  sawed 

San  Miguel  : 

Carriages  and  •■wagons 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Tinware,  copperware,  and  sbeot-iion  ware 

Taos: 

Flouring-  and  grist-miU  products 


K-o.of 
estab- 
Ush- 
ments. 


Capital. 


$6,  500 
13,  ODD 
4,500 


20,  000 
32,  000 
25,  000 
15,  000 


18,  050 


AVEUAGE  K  UMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


Females 

above  15 

years. 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

duilng  the 

year. 


$1,  600 
11,  000 
6,000 


9,500 
3,973 
8,400 
4,100 


i(,810 


Talue  of 
materials. 


$35,  250 
14,  000 
18,  000 


30,  000 
35,  580 
50,  050 
20,  000 


Value  of 
products. 


$42,  050 
35,  000 
29,  OUO 


48,  000 
44,  271 
78,  300 
30,  000 


NEW  YOEK. 


Albany : 

Agricultural  implements 

Axle-grease 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) 

BeUs 

Billiard  tables  and  materials ■ 

Bone-,  ivory-,  and  lamp-black 

Bookbinding  and  blank-book  making 

Boots  and  shoes 

Boxes,  cigar 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  castings ■ 

Bread  and  other  bakery  products ■ 

Brick  and  tile ■ 

Brooms  and  brushes ■ 

CarSj  street,  railroad,  and  repairs 

Carnage  and  wagon  materials 

Carriages  and  wagons 

Clothing,  men's ■ 

Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods  

Collars  and  cuifs,  paper 

Confectionery 

Cooperage ■ 

Cork  cutting 

Cotton  goods  (see  also  Hosiery  and  knit  goods ;  Mixed  textiles)  — 

Cutlery  and  edge  tools  (see  also  Hardware) 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders ;  Patent 
medicines  and  compounds). 

Electroplating 

Engraving  and  die-sinking 

Fancjr  articles 

Flouring-  and  grist-mill  products 

Food  preparations  (see  page  39)   

Foundery  and  machine-shop  products -  - 

Furniture  (see  also  Upholstering) 

Furniture,  chairs 

Furs,  dressed ■ 

Gas  machines  and  meters 

Hardware  (see  also  Cutlery  and  edge  tools) 

Hardware,  saddlery 

Hosiery  and  knit  goods  (see  also  Cotton  goods ;  "Woolen  goods) . .  - 

Iron  and  steel 

lion  pipe,  wrought 

.lowelry 

Lasts 

Leather,  carried 

Leather,  tanned 

Lime 

Liquors,  malt 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed 

Malt 

Marble  and  stone  work 

Mineral  and  soda  waters 

Mixed  testnea  (see  also  Cotton  goods ;  "Woolen  goods) 

Musical  instruments,  jiianos  and  materials 

Oil,  linseed 

Oilcloth,  enameled 

Paper  (see  also  Collars  and  cuffs,  paper) 

P.atent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 

Plated  and  britannia  ware 

l-'rinting  and  publishing 

Roofing  and  roofing  materials •• 

Baddlory  and  harness 

20  M  M 


$359,  000 
30,  500 
67,  000 
70,  000 
30,  000 

35,  000 
47, 100 

595,  000 
15,  500 

36,  535 

22,  500 

76,  800 

569,  506 

175,  000 

37,  874 

200,  000 

13,  OOO 
153,  708 
413,  841 
107,  775 

02,  300 
60,  000 
62,  600 
53,  800 
20,  000 

5,  205,  OOQ 
183,  000 
109,  235 

14,  000 
7,300 

70,  000 

339,  325 

4,500 

3,  070,  959 

261,  300 

50,  000 
102,  000 

50,  000 
150,  000 

25,  000 

1,  947,  090 

1,  816,  907 

40,  000 

24, 100 

30,  000 

46,  100 
183,  600 

3,000 

1,  975,  000 

19,  400 

157,  000 

133,  700 

1,  322,  688 

60,  000 

47,  800 

1,  276,  000 
227,  200 

150,  000 
100,  000 

151,  000 

47,  000 

140,  000 

1,  057,  100 

22,  000 

43,188 


5 
16 

7 
15 

10 
52 
1,087 
15 
40 

12 

56 

350 

278 

42 

400 

17 

150 

704 

39 


4 
54 
68 
16 

1,302 

224 

27 


25 


55 

70 

6 

,156 

248 

57 
19 
31 
60 
35 


620 
53 
23 

24 

21 
86 

20 
668 
28 

176 

40 
155 
120 

48 

483 
169 


21 
30 
565 
55 
66 


453 

14 

213 


3 

2 

29 

42 
26 

25 

56 

1 
9 

264 
1 

4 

46 

20 

16 

4 

14 

1,654 

1,157 
2 

3 

6 

1 

25 

1 
3 

59 
11 

5 

21 
o 

2 

2 

140 

1,631 

298 

15 

7 

1 

1 

2 

3 

3 

1,026 

208 
1 

1 

7 

7 
03 

9 
5 

7 

148 

26 

1 

$70,  788 
2,100 
10,  095 
3,250 
9,350 

3,063 

35,  589 
512,  619 

6,175 
40,  820 

4,613 
13,  658 
227,  791 
78,  305 
13,  800 

160,  000 
5,317 

54,  701 
273,  820 

25,  389 

10,279 
15,  000 

31,  577 
22,711 

4,500 

851,  096 
92,  072 

12,  472 

13,  477 
6,666 

20,  800 

23,  025 

2,700 

974, 145 

96,  689 

15,  500 
20, 149 

14,  368 
45,  000 

9,100 

771,  995 
185,  957 
19,  500 
13,  650 

12,  000 

7,844 

34,  030 

3,600 

294,  987 

16,  295 

72,  907 

6,030 

52,  022 

36,  677 
16,  571 

501,  .]79 
77,  (57 
12,000 

32,  000 
19,  428 

13,  700 
18,000 

300,  083 

23,  650 

24,  905 


$146,  000 

38,  6C0 

126,  383 

42,  560 

60,  500 

70,  503 
48,112 
1,  252,  6-47 
24, 183 
72,  918 

15,  858 
87,  685 

855,  955 

48,  007 
38,  057 

600,  000 

14,  082 

80,  608 

499, 107 

467,  800 

22,  068 
60,  000 
92,  394 

63,  350 
30,  000 

2, 102,  805 

110,  310 

60, 166 

5,300 
8,600 

16,  000 
490,  631 

35,  600 

1,159,017 

130,  700 

41,500 

64,  700 
14,  619 

100,  000 
32,  693 

1,  683,  201 

699,  674 

149,  350 

lU,  250 

16,  000 

76,  786 

136,  900 

1,500 

1,  501,  170 

14,  862 

162,  250 

87,  747 

1,  111,  656 

38,  409 

62,  950 

958,  994 
129,117 
250,  000 
165,  000 

49,  900 

47,  075 

60,  000 

355,  017 

50,  000 
39,841 


$336,  686 

54,  000 

104,  514 

65,  000 

92,  100 

82,  826 

103,  407 

2, 124,  214 

40,  639 

133,  070 

29,  067 
119,  245 

1,  244,  489 
186,  800 

99,  768 

700,  000 

28,  608 
175,  025 
964,  896 
557,  126 

62,  295 
125,  000 
172,  421 
103,  600 

40,  000 

3,  606,  821 

238,  042 

90,  792 

29,  563 
23,  700 

6.5,  000 
575,  607 
42,  000 

2,  656,  635 
315,  073 

65,  000 
115,700 

36,  387 
180,  000 

49,  750 

3,  308,  232 
1, 167, 158 

234,  000 
33,  200 
44,  000 

93,  490 
202,  375 

25,  000 
2,  080,  Ij.'jS 

37,  507 

294,  261 
112,  956 
1,  348,  658 
111,800 
111,190 

2,147,1.55 
248,  000 
300,  000 
220,  000 

103,  810 

85, 126 

90,  000 

917,  791 

85,  095 

104,  799 
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NEW  YORK— Contiuued. 


Conntiea  and  industries. 


Albany— continued. 

Safes,  dooj's,  and  Taults,  flre-proof , 

Saah,  doors,  and  blinds  (see  also  Lumber,  planed) 

Shipbuilding 

Sliirts 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Soap  and  candles , 

Stationery  goods 

Tinware,"  copperware,  and  sheet-iron  ware 

Tobacco,  chewing,  smoking,  and  snuff  {see  also  Tobacco,  cigars 

and  cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snuff). 

Upholstering  (see  also  Furniture) 

"Wirework , 

"Woolen  goods  (see  also  Mixed  textiles) , 

Ai-LEGANY : 

Carriages  and  wagons 

Cbeeso  and  butter  (factory) 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture 

Leather,  curried , 

Leather,  tanned 

Lumber,  sawed 

Paper , 

Saddlery  and  harness 

Saah,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware 

Become : 

Agricultural  implements 

Bluing 

Boots  and  shoes 

Boxes,  cigar 

Bread  and  other  bakery  products 

Caniage  and  wagon  m aterials 

Carriages  and  sleds,  children's 

Carriages  and  wagons 

Cheese  and  butter  (factory) , 

Clothing,  men's , 

Coffee  and  spices,  roasted  and  ground 

Combs 

Confectionery 

Cooperage 

Drugs  and  chemicals , 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  ^)roduct8 

Fuiniture  (see  also  Upholster ine) 

Gunpowder 

Hardware 

Leather,  curried •. 

Leather,  dressed  skins 

Leather,  tanned 

Liquors,  malt 

Looking-glass  and  picture  frames 

Lumber,  sawed 

Marble  and  stone  work 

Oil,  lubricating 

Paper 

Printing  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Scales  and  balances 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Soap  and  candles 

Tinware,  copperware,  and  .sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Upholstering  (see  also  Fumituro) 

Whips 

CATTARAUGUS: 

Agricultural  implements 

Brick  and  tile 

Carriage  and  wagon  materials 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Clothing,  men's 

Cooperage 

Flouring  and  giist-mill  products 

Foundery  and  machine-shop  products 

Furniture b, 
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No.  of 
estab- 
lish- 
ments. 


Capital. 


5 
116 


$55,  000 

74,  000 

20,  300 

693,  894 

193,  000 


71,  400 
275,  000 
102,  800 
155,  000 

226,  675 


15,  4.50 
11,  575 
967,  000 


33,  250 
194,  715 
226,  350 
180,  000 

34,  500 

31,  600 

395,  600 

209, 175 

25,  000 

25,  850 

30,  500 
11, 100 


64,  500 
53,  000 

275,  000 

8,000 

44,200 

21,  000 

39,  000 
72,  700 
17,  400 

226,  500 

60,  000 

40,  000 
12,  500 
89,  045 
50,  000 

264,  700 

123, 100 

53,  500 

75,  000 

12,  000 

157,  800 

400,  000 

410,  862 

20,  000 

13,  000 

239,  550 
4.5,  800 
35,  000 
25,  000 
59,  500 

14,  667 
96,  000 

65,  000 
58,  000 

21, OOO 

61,  900 
318, 100 

32,  000 

76,  000 


30,  OOO 
9,300 
14,  000 
60,  000 
237,  645 

29,  500 
17,  380 
174,  000 
45,  775 
22,  200 


AVEHAGE   NUMBER   OF 
HANDS  EMPLOYED. 


Males    I  l^'emales  Children 
above  16  above  15      and 
years.       years,     youths. 


60 
lis 


70 


17 

67 

106 

63 


16 
13 

244 


51 
143 

48 

142 

34 

14 
185 
244 

10 


42 
20 
242 
12 
31 

18 
65 
71 
19 
162 

9 

18 
17 
61 
26 

61 
71 
30 
15 

7 

65 

17 

249 


264 

28 

40 

6 

68 

21 
116 
36 
22 


57 

389 

31 

37 


65 
60 
16 
70 
206 

31 

60 

49 

49 

.    18 


93 


92 


49 


1 
292 


6 

321 


20 
234 


19 


Total 

amount  paid 

in  wages 

during  the 

year. 


16 


$22,  378 
43,  500 
69,  360 
36,  625 
18, 182 


7,750 
40,  494 


43,  000 
124,  607 


10,  568 

4,907 

194,  280 


19,  539 
46,  299 
15,  408 
37,  791 
13,  550 

5,176 
68,  810 
36,  626 

7,600 
11,  929 

11,  000 
6,701 


16,  200 
9,500 

152,  648 
5,200 

'  14,  476 

8,650 

22,  316 
31,  880 

3,990 
95,  602 

6,800 
9,600 
6,825 

23,  400 
16,  200 

19,  283 

35,  885 

11,  575 

12,  600 
4,270 

26,  250 

4,987 

100,  129 

3,324 

2,200 

43,910 

13,  790 

36,  000 
3,600 

29,  082 

9,600 
46,  800 
12, 106 

2,300 

3,  680 

30, 136 

208,  276 

10,  000 

29,  820 


22,  800 
12,  872 

4,675 

23,  80O 
47,  455 

16,  336 
14,  260 
12,388 
20,  275 
5,085 


Value  of 
materials. 


Value  of 
products. 


$40, 000 
85,  200 
42,  032 
149,  318 
750,  645 


48,611 
278,  459 

92,  001 
370,  000 

277,  916 


28,  526 

62,  700 

426,  368 


31,  750 

612, 197 

422,  470 

45,  982 

16, 140 

119,  463 

678,  711 

ISO,  893 

36,  000 

19,  367 

17,  850 
15, 100 


27,  675 

45,  250 
310,  760 

26,  350 
79,  906 

17,  396 

28,  000 

46,  780 
39,  669 

240, 100 

82,  000 
8,700 

20,  300 

36,  856 
51, 100 

749,  333 
72,  360 
35,  300 

140,  000 
9,218 

457,  509 
118, 134 
713,  781 

16,  621 
10,  500 

185, 170 
28,  800 
30,  000 
14,  500 

21,  785 

19,  906 
101,  000 

17,  621 
63,  800 

37,  600 

51,  764 

611,  410 

24,  000 

30,  000 


23,  466 

4,800 

8,  020 

49,  620 

672,  311 

38,000 

26,  875 

459,029 

20, 059 

7,625 
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Table  V.— SELECTED  STATISTICS  OP  MANUFACTUEES,  BY  COUNTIES,  ETC. :  1880. 

NEW  YORK— Continued. 


Counties  and  industriea. 


Cattakaugub— continued. 

Handles,  wooden - 

Leather,  curried 

Leatlier,  tanned 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed 


Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  .ilso  Lumber,  planed) 

Tinware,  copperware,  and  sheet-iron  ware 

■Woolen  goods 


Cayuga  : 


Agricultural  implements 

Bookbinding  and  blank-book  making . 

Boots  and  shoes 

Boxes,  fancy  and  paper 

Bread  and  other  bakery  products 


Brick  and  tile 

Buttons 

Carpets,  other  than  rag  (see  also  "Woolen  goods). 

CaiTiage  and  wagon  materials 

Carriages  and  wagons 


Cheese  and  butter  (factory) 

Clothing,  men's 

C!lothing,  women's 

3riouring.  and  grist-mill  products 

Foundery  and  machine.shop  products  . 


Furniture 

Gloves  and  mittens  (see  also  "Woolen 

Hardware,  saddlery 

Iron  and  steel 

Iron  forgings 


Leather,  tanned 

Liquors,  malt 

Lumber,  sawed 

Malt.... 

Marble  and  stone  work  . 


Printing  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Starch  

Tinware,  copperware,  and  sheet-iron  ware. 


Tobacco,  chewing,  smoking,  and  snulf  (see  also  Tobacco,  cigars 

and  cigarettes). 
Tobn  ceo,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snufif). 

Tools 

"Washing-machines  and  clothes-wringers 

"Woolen  goods  (see  also  Carpets,  other  than  rag ;  Gloves  and  Mittens) 

Chautauqua : 

Boots  and  shoes 

Bread  and  other  bakeiy  products 

Brick  and  tile 

Carriages  and  wagons 

Cheese  and  butter  (factory) 


Clothing,  men's 

Coffee  and  spices,  roasted  and  ground 

Cooperage 

Cutlery  and  edge  tools 

Flouring-  and  grist-mill  products 

Foundery  and  machine.8hop  products - 

Furniture  (see  also  Mattresses  and  spring  beds ;  "Upholstering)  . 

Furniture,  chairs 

Leather,  curried 

Leather,  tanned 


Liquors,  malt 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) . 
Lumber,  sawed 

Mattresses  and  spring  beds  (see  also  Furniture) . . 
Musical  instruments,  organs  and  materials 


Musical  instiuments,  pianos  and  materials 

Patent  medicines  and  compounds 

Printing  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) . 

Shirts 

Tinw.ire,  copperware,  and  sheetriron  ware 

Tobacco,  cigars  and  cigarettes 

tlpholstering  (see  also  Furniture) 

Vinegar  


Woolen  goods  (see  also  "Worsted  goods). 
Worsted  goods  (see  also  "Woolen  goods). 


No.  of 

estab- 

Ush. 

ments. 


4 

4 

12 

5 

128 

19 
3 

14 
4 


Capital. 


84, 
881 

15, 
903, 

25, 
61, 
20, 
33, 


1,  267, 

10, 

125, 

5, 

7, 

29, 

200, 
225, 


19, 

81, 

26, 

464, 

227; 


10, 

85, 
120, 
300, 

12. 
182, 
125, 
57, 
23, 

42, 

4: 

10, 
15, 
35, 

30, 

31, 

250, 
64, 
966, 


60, 
40, 
30, 
98, 
114, 

74, 
22, 
41 
60, 
438, 

644, 
290, 
124, 
20, 
266, 

44, 

36, 

678, 


15, 
123, 
40, 
29, 

57, 


17, 
68, 
18, 

80, 
558, 


aveuagk  kumbee  of 

HANDS  EMPLOl'ED. 


Males 

above  16 

years. 


72 
71 

284 
29 

650 

28 
79 
29 


1,128 

18 

328 

2 

20 


100 
41 
32 
21 

9 

23 

3 

85 

330 

25 
30 

123 
68 

300 

7 
22 
71 
21 
25 


225 
30 
364 


679 
392 

90 
9 

66 

14 

32 

270 

22 
24 

15 
30 
48 
27 
54 


35 
29 
69 
18 

33 

187 


Females 
above  15 

years. 


Children 

and 
youths. 


200 

68 


23 
229 


25 


Total 

amount  paid 

in  wages 

during  the 

year. 


Value  of 
materials. 


$17,  712 

$36, 

29,  870 

851, 

105,  530 

1,  268, 

10,  772 

28, 

138,  425 

744, 

7,929 

35, 

33,  350 

42, 

6,446 

14, 

2,  400 

14, 

662,  664 

897, 

13,  000 

15, 

60,  493 

464, 

9,000 

34, 

11,  090 

46, 

12,  941 

21, 

100,  000 

150, 

26,  758 

70, 

8,200 

13, 

8,200 

9, 

1,780 

16, 

26,  206 

62, 

4,500 

70, 

23,  661 

724, 

118,  350 

173, 

12,  725 

20, 

15,  000 

30, 

16,  800 

35, 

29,  871 

196, 

120,  000 

425, 

2,089 

18, 

13,  310 

66, 

21,  410 

118, 

6,800 

121, 

11,  535 

16, 

22, 107 

34, 

24,  064 

48, 

6,645 

8, 

8,500 

16, 

13,304 

32, 

8,000 

25, 

27,  418 

49, 

100,  290 

84, 

20,  000 

30, 

211,  245 

814, 

36,  000 

86, 

6,331 

64, 

8,600 

6, 

33,  484 

40, 

18, 178 

272, 

61,  747 

105, 

3,000 

23, 

18,  075 

31, 

18,  000 

30, 

32,  247 

849, 

294,  467 

747, 

137,  093 

181, 

33,  800 

35, 

2,450 

32, 

24,  895 

291, 

6,  978 

29, 

10,  700 

20, 

93,  575 

661, 

6,200 

11, 

10,  600 

5, 

12,  600 

10, 

21,  420 

27, 

24,  248 

17, 

10,  470 

21, 

16,  945 

16, 

5,100 

11, 

16,  650 

28, 

12, 100 

17, 

30,  000 

95, 

3,250 

16, 

10,  920 

38, 

133,  881 

347, 

Value  of 
products. 


$73,  lOO 
406,  986 

.,  620,  077 
49,  959 

,  071,  440 

59,  301 
98,  750 
311,  013 
24,  213 


2,  422,  323 

40,  000 

578,  598 

26,  000 

69,  OOS 

51,  970 
300,  000 
152,  345 

28,  000 

26,  450 

23,  527 
107,  800 

94,  000 
845,  377 
370,  994 

44,  799 
60,  000 
67,  000 
255,  060 
600,  000 

27,  980 
119,  362 
176,  795 
164,  600 

37,  648 

77,  600 
93,  329 
23,  210 
37,  600 
62,  650 

40,000 

99, 178 

278,  000 

80,  000 

1,  326,  201 


132,  600 
64,  000 

21,  590 
87, 100 

368,  488 

218,  200 
30,  000 
76,  330 
60,  000 

980,  383 

961,  661 

425, 185 

94, 100 

38,  050 

375,  607 

63,  445 

38,  500 
768,  896 

24, 100 
20,  000 

29,  620 
109,  000 
,56,  700 
41,964 
46,  600 

20,  000 
66,  600 

39,  145 
144,  766 

22,  750 

64,  020 
637,  095 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTUEBS,  BY  COUIifTIES,  ETC. :  1880. 

NEW  YOEK— Continued. 


Counties  and  iudustilos. 


No.  of 

eatab- 

lish- 

nlents. 


Chemung : 

Agricultural  implements 

Boots  and  shoes 

Bread  and  other  bakery  products 

Brick  and  tile 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Clothing,  men's 

Cutlery  and  edge  tools J 

jFlouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture 

Iron  and  steel 

Leather,  tanned 

Liquors,  malt 

Lumber,  planed  {see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed 

'Marble  and  stone  work 

Printing  and  publishing 

Saddlery  and  harness j 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

"Woolen  goods 

CiLEKANGO: 

A  gricultural  implements 

Boxes,  wooden,  packing - .* 

Cheese  and  butter  (factory) 

Clothing,  men's 

Cooperage 

Cotton  goods 

Flouring-  and  grist-mUl  products 

Foundery  and  machine-shop  products 

Furniture 

Hardware 

L'eather,  tanned 

Lumber,  sawed 

Marble  and  stone  work 

Saddlery  and  harness - 

Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigai-s  and  cigarettes 

"Woolen  goods 

iClikton: 

Agricultural  implements 

Can'iages  and  wagons 

Cheese  and  butter  (factory) 

Clothing,  men's 

Flouring-  and  grist-mill  products 

Food  preparations  (see  page  39) 

Foundery  and  machine-shop  products 

Furniture 

Iron  and  steel 

lion  nails  and  spikes,  cut  and  wrought 

Leather,  tanned 

Lumber,  planed 

Lumber,  sawed 

Paper  

Sewing  machines  and  attachments 

Shipbuilding 

Starch 

Stereotyping  and  electrotyping 

Tinware,  copperware,  and  sheet-iron  ware 

Columbia: 

Agricultural  Implements 

Brick  and  tile 

Caii-iages  and  wagons 

Cars,  raih'oad,  street,  and  repairs 

Clothing,  men's » 

Cooperage 

Cotton  goods  (see  also  Hosiery  and  knit  goods;  Mixed  textiles)  . 
Drugs  and  chemicals  (see  also  Patent  medicines  aud  compounds) 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Hosiery  aud  knit  goods  (see  also  Cotton  goods;  "Woolen  goods).. 

Iron  and  steel 

Liquors,  malt 

Lumber,  sawed 

Mai  ble  and  stone  work 

Mixed  textiles  (see  also  Cotton  goods ;  "Woolen  goods) 

Paper 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) 

Printing  aud  publishing 

Saddlery  and  harness 
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Capital. 


$31,  000 

301,  000 

5,200 

04,000 

167,  300 

33,  300 
135,000 

40,  000 
188,  250 
112,  600 

98,  000 
600,  000 
503,  070 

139,  022 
180,  000 

225, 100 
81, 150 

140,  000 
24,  200 
66,  200 

41,  200 
87,  850 
47,  000 


20,  600 
9,300 

145,  000 
32,  400 
34,  450 

100,  000 

127,  630 

52,  800 

28,  300 

36,  000 

46,  800 

187,960 

18,  000 

21,  850 
6,800 

41, 100 

7,000 

69,  000 


67,  000 
95,  000 
21,  600 

29,  900 
226,  500 

10,000 
79,  000 

104,  300 
1,  499,  000 

220,  000 

89,  500 

50,  000 

396,  500 

60,  000 

30,  000 

1,700 
73,  700 
50,  000 
14,  500 


39,  600 

7,000 

27,  200 

150,  000 

44,  458 

19,  975 
1, 124,  000 

23,  OOO 
204,  200 
325,  500 

260,  760 

887,  462 

310,  000 

42,  800 

27,  600 

1,  787,  000 

719,  000 

60,  000 

24,  400 
24,  200 


AVERAGE  NUMBEB  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


16 

387 

6 

194 

71 

10 

82 
48 
70 
87 

08 

404 

147 

18 

42 

268 
62 

120 
32 
55 

110 
128 
38 


32 
17 
139 
29 
65 

37 
44 
19 
33 
73 

26 
186 
14 
24 
61 

25 
18 
20 


33 
97 
9 
21 
70 

4 
61 
129 

717 
184 

65 
25 

363 
30 

140 

14 
70 
70 
14 


33 
45 
32 
40 
32 

21 
374 
27 
54 
179 

130 

186 

53 

24 

20 

310 

296 

4 

27 

30 


Females 
above  15 
years. 


Children 

and 
youths. 


75 


3 

127 


22 


546 
26 


176 


222 

28 

5 


Total 

amount  paid 

in  wages 

during  the 

year. 


20 


19 


183 
4 


103 

27 
21 


$5,  7.50 

202,  525 

3,525 

32,  400 

29,  885 

4,616 
63,  670 
19, 166 

22,  787 
18,  521 

37, 140 

182,  648 

53,  900 

7,664 

14,  312 

42,  276 
21,  393 
69, 100 

15,  351 
22, 131 

45,  839 

47,  017 

3,965 


7,460 
4,048 
28,  649 
19,  975 
19,  341 

21,  800 
9,984 
6, 125 
7,126 

25,  919 

7,056 

30,  550 

3,925 

6,386 

15,  202 

7,618 
6,200 
4,473 


8,321 
22,  400 

1,711 
26, 176 

19,  981 

700 

15,  750 

32,  700 

267,  773 

84,  795 

20,  465 
4,500 

63,  876 
11,  COO 
40,  000 

5,700 

5,680 

20,  000 

5,638 


5,745 
13, 167 
11,  360 
25,  000 
15, 130 

7,770 

236, 108 

18,  000 

13,  594 

76, 197 

82,  085 

73,  024 

24,  051 

4,  650 

8,950 

231,414 

100,  310 

9,000 

9,421 

7,550 


"Value  of 
materials. 


$9,  530 
461, 760 
12, 700 
12,  815 
41,  425 

00,  009 

170,  212 

17,  453 
527, 152 

37,  245 

63,  200 
870,  541 
841, 152 

38,  959 

171,  000 

190,  432 
62,  613 
38,  662 
22, 103 
50,  594 

68,  018 
116,  922 

18,  803 


6,076 

10, 100 

379,  472 

68,  700 

25,  056 

49,  500 
307,  467 

12,  261 
16,  350 
25,  657 

85,  000 

153,  436 

8,800 

13,  550 
43,  918 

19,  300 
19,  048 
20, 122 


12,  631 
46,  500 
16,  896 
69,  050 
729,  407 

4,800 

38,  300 

39,  300 
869,  076 
168,  000 

190,  345 
90,  000 

201,  318 
18,  000 

110,  000 

15,  800 
47, 138 
26,  000 
11, 110 


13,  380 
3,775 

14,  525 
300,  000 

52,  484 

27,  900 
533,  923 
100,  000 

359. 162 
70, 161 

216,  618 

427. 163 
125, 140 

47,  305 
8,360 

759, 359 
363,  885 

22,  000 
7,500 

16,  960 


Value  of 
products. 


742, 105 
20,  060 
73,200 
88,500 

82,582 
260,250 

54,756 
695, 682 

88,365 

167,  000 

1,124,764 

1,046,600 

69,  506 

211,400 

292,340 
95,998 
138,908 

78, 076 

132, 400 
220, 100 
20,867 


26, 650 
21, 700 
533, 772 
96, 000 
61, 460 

77, 000 
353, 064 
26, 878 
34, 950 
91, 117, 

119, 700 
238, 842 
21,400 
27,  650 
73,023 

35, 200 
30, 200 
28, 530 


35,750 
97, 000 
23, 259 
133,700 
827, 264 

20, 000 
65, 900 

100, 600 
1,202,419 

324, 000 

251, 226 
95,000 

337,499 
40, 000 

160, 000 

24, 600 
67, 315 
50, 000 
22, 600 


32, 300 
25, 500 
35, 923 
375, 000 
81, 525 

45, 200 
1,098,575 
125,000 
427,242 
205, 665 

494, 020 
569, 016 
223, 287 
65, 975 
28,000 

1,438,196 
636,878 
44,000 
22, 400 
36,950 
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NEW  YORK— Continued. 


ConntieB  and  industries. 


Columbia— continued. 

Tinware,  copperware,  and  slieet-iron  ware. 

Tobacco,  cjftars  and  cigarettes 

TJpliolstering  materials 

Woclen  goods  (see  also  Mixed  textiles) 

COOTLiSD : 

Agricultural  implements 

Carriage  and  wngon  materials 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Clothing,  men's 


Cooperage 

Corsets 

Houring.  and  grist-mill  products 

furniture,  chairs 

Iron  nails  and  spikes,  cut  and  wrought  - 


Leather,  cnnied 

Leather,  tanned 

Lumber,  planed 

Lumber,  sawed 

Saddlery  and  harness  . 


Tinware,  copperware,  and  sheet-iron  ware. 
"Wirework 


Delaware  : 

Carriages  and  sleds,  children's. 

Carriages  and  wagons 

Clothing,  men's 

Cooperage  

Drugs  and  chemicals 


Plouring-  and  grist-mill  products  . 

Furniture 

Leather,  curried 

Leather,  tanned 

Lumtier,  sawed 


Marble  and  stone  work 

Saddlery  and  harness ■ 

Tinware,  copperwarCj  and  sheet-iron  ware. 

Tobacco,  cigars  and  cigarettes 

■Woolen  goods 

Duchess  : 


No.  of 
estab- 
lish- 
ments. 


Agricultjiral  implements  

Bags,  paper 

Boots  and  shoes 

Bread  and  other  bakery  products  . 
Brick  and  tile 


Carpets,  other  than  rag  (see  also  Woolen  goods) . 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Clothing,  men's 

Combs 


Confectionery 

Cooperage  

Cotton  goods  (see  also  Mixed  textiles)  . 

Dyeing  and  finishing  textiles 

Dyestnffs  and  extracts 


Flouring,  and  grist-mill  products 

Foundeiy  and  machine-suop  products 

Furniture  (see  also  Mattresses  and  spring  beds)  . 

Furniture,  chairs 

Glass  


Hardware 

Hats  and  caps,  not  including  wool  hats  - 

Iron  and  steel 

Liquors,  malt 

Lumber,  sawed 


Marble  and  stonework - 

Mattresses  and  spring  bed  s  (see  also  Furniture) 

Mixed  textiles  (see  also  Cotton  goods ;  Silk  and  silk  goods ;  Woolen 
goods). 

Paper , 

Printing  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Shirts., 


Silk  and  silk  goods  (see  also  Mixed  tcjrtiles) . 
Soap  tnd  candles 


Stone-  and  earthen- ware j 

Tinware,  copperware,  and  sheet- iron  ware 

Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars 
and  cigarettes). 

Toliacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smok- 
ing, and  snuff). 

Wooi  hats  (see  also  'Woolen  goods) ■ 


Woolen  goods  (see  also  Carpets,  other  than  rag:  Mixed  textiles; 
■Wool  hats). 


43 
16 
6 
13 
113 


Capital. 


$47,  900 

31,  300 

25,  500 

1,  672,  000 


87,  000 
40,  000 
154,  500 
62, 100 
8,600 

38, 100 
25,  000 
183,  550 
32,  000 
30,  000 

178,  300 
203,  700 

18,  000 
153,  733 

13,  700 

22, 100 
75,  000 


6,500 
27,  500 
11,  loO 
40,  400 
60,  000 

171,  300 
48,  600 
1.5,  600 
286, 100 
205,  200 

17,  800 
19,  024 
34,  860 
34,  200 
33,  700 


654,  625 
60,  000 
600,  COO 

62,  000 
110,  500 

1,  243,  000 

100,  000 

64,  000 

116,  500 

100,  000 

63,  000 
70,  800 

270,  000 
760,  000 
500,  000 

332, 100 
43,  725 
32,  700 

10,  000 
50,  000 

25,  000 
30,  000 

1,  446,  549 
78,  000 
17,  650 

26,  000 

11,  000 
414,  000 

20,  150 
90,  600 

19,  300 
49,  200 
97,  300 
60,  000 
38,  000 

40,  000 

363,  200 

60,  000 

47,  570 

663,  005 

598,  000 


AVEEAGE  KUJtBEK  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


Females 

D.bovel5 

years. 


Children 

and 
youths. 


37 
61 
25 
239 


26 

51 

280 

36 

9 

51 
55 
41 
75 
20 

40 
67 
11 
76 
19 

18 


40 
33 
6 
55 
65 

47 

24 

7 

96 

355 

14 
21 
29 
16 
16 


192 
11 

140 
40 

324 

298 

159 

26 

130 

too 

21 
146 

51 
550 
100 


79 
28 
45 
68 

34 
25 
407 
34 
21 

26 

19 

199 


28 
62 
18 
22 
9 

30 
161 

21 

69 

457 
296 


4 
248 
150 


89 
150 


101 


190 

47 


270 
135 


Total 

amount  paid 

in  wages 

during  the 

year. 


20 


14 

1 

33 

141 


7 

198 

50 


$11,  087 

18,  240 

3,300 

166,  214 


13,  640 

18,  875 
120,  633 

7,382 
9,200 

11,  210 
30,  000 
11,  536 
20,  864 
10,  000 

16,  300 
20,  175 

7,900 
22,  675 

6,936 

6,669 

19,  763 


12,  000 

10,  034 
3,170 

13,  650 
16,  718 

11,  364 
6,140 
2,425 

33,  675 
51,  035 

5,099 
4,600 
8,745 
6,000 
3,840 


87,  450 
7,500 
42,  500 
20,  850 
58, 105 

189,  .325 
67,  917 
13,  840 
93,  880 
80,  000 

7,750 
58,  950 
45,  700 
360,  000 
66,  400 

21, 134 
30,  707 
8,052 
25,  475 
11, 625 

13,  000 

13,  073 

198,  003 

15,  426 

3,206 

10,  635 

7,750 

113,  972 

3,860 
44,373 

8,330 

7,341 

25,  800 

30,  000 

2,  636 

14, 000 

63,  104 

7,000 


439,  805 
142,  472 


Value  of 
materials. 


Value  of 
products. 


$25, 400 
35,  205 
16,  600 

698,  409 


15,  100 

23,  000 

491.  9.52 

103,  541 

14,  000 

26,  5oo 

.50,  000 

396,  063 

43,  000 

15,  000 

529, 140 
409,  150 

17,  500 
143,  6C6 

13,  943 

13,  000 
70,  000 


8,300 
16,  900 

10,  740 
27,  630 

13,  200 

349,  511 

14,  075 
23,  646 

349,  998 
237, 101 

8,945 
12, 175 
33,  320 

11,  500 
18,  230 


180, 160 
68,  250 

131,  501 
80,  600 
60,  473 

367, 483 

94,  065 

308,  031 

296,  000 

30,  000 

33,  700 
113, 900 

83,  350 
400,  000 
802,  000 

484,  065 
47,  041 

11,  450 
33, 732 
13,  755 

10,  000 
37,  000 
876,  902 
77,760 
13,  310 

12,  691 
9,500 

348,  878 

15,  604 

16,  755 

17,  320 
30,  800 
98,  600 
65,  500 
27,  322 

16,  000 
221, 125 
150,  OUD 

26,  928 

1, 173,  492 

452,  003 


$53,  700 

92,  662 

24,  500 

1,  050, 196 


41,825 
57,  000 
668,  500 
163,  904 
28,  600 

43,  100 
83,  000 
347,  090 
91,  600 
32,  000 

656,163 
555,  410 

30,  475 
312,  893 

37,  203 

25,  700 
125,  000 


22,  000 
38,  300 
21,350 
61,875 
47,  000 

397,  008 

35,  400 

31,  365 

498, 110 

378,  287 

23,  40O 

24,  900 
46,  350 
23,  000 
30, 129 


,342, 100 
87,  000 
195,  000 
121,900 
176,  500 

484,  028 
206,  509 
424,  111 
498,  600 
150,  000 

69,  000 
225,  600 
151,000 
750,  000 
976,  883 

545,  269 
108,  871 

27,  000 

52,  480 
27, 145 

28,  000 
69,  360 

1,  323,  857 

138,  761 

20,  438 

47,  668 
23,  500 
538,  260 

23,  500 
85,  720 

39,  615 
61,050 
193,  300 
92,  000 
42,  073 

53,  OOO 
444,851 
170,  000 

71,  382 

1,888,761 

676,  975 
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NEW  YORK— Continued. 


Counties  and  industries. 


No.  of 
estab- 
lish- 
ments. 


Ebie: 


AirricTiItnral  implements 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals)  . 

Belting  and  nose,  leather 

Bookbinding  and  blank-hook  making 

Boots  and  shoes 


Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  castings 

Bread  and  other  bakery  products 

Brick  and  tile  (see  also  l3rain  and  sewer  pipe)  . 

Bridges 

Brooms  and  brushes 

Carriages  and  sleds,  children's 

Carriages  and  wagons 

Cars,  railroad,  street,  and  repairs 

Cheese  and  butter  (factory) 

Clothing,  men's 

Coffee  and  spices,  roasted  and  ground 

Confectionery 

Cooperage 


Cordage  and  twine 

Cutlery  and  edge  tools  (see  also  Hardware) 

Dentists'  materials 

Drain  and  sewer  pipe  (see  also  Brick  and  tile) 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders;  Patent 
medicines  and  compounds). 

Engraving,  wood 

Envelopes , 

Fertilizers 

Files 

Flouring-  and  grist-mill  products , 


Foundery  and  machine-shop  products 

tectural  and  ornamental) . 
Fruits  and  vegetables,  canned  and  preserved  . . . 
Furniture  (see  also  Mattresses  and  spring  beds) 

Furniture,  chairs 

Furs,  dressed 


also  Iron  work,  archi- 


Glasa  .-. 
Glucose  . 
Glue. 


Grease  and  tallow 

Hardware  (see  also  Cutlery  and  edge  tools) . 

Eats  and  caps,  not  including  wool  hats 

Iron  and  steel 

Iron  bolts,  nuts,  washers,  and  rivets 

Iron  forgings 

Iron  pipe,  wrought 


Iron  work,  architectural  and  ornamental  (see  also  Foundery  and 
machine-shop  products). 

Jewelry 

Lasts 

Lead,  bar,  pipe,  sheet,  and  shot 

Leather,  curried 


Leather,  tanned 

Lime 

Liquors,  distilled 

Liq  uors,  malt 

Lithographing  (see  also  Printing  and  publishing) 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Wood,  turned  and  carved)  . 

Lumber,  sawed 

Malt 

Mantels,  slate,  marble,  and  marbleized 


Marble  and  stone  work 

Mattresses  and  spring  beds  (see  also  Furniture). 

Musical  instruments,  pianos  and  materials 

Oil,  linseed 

Oil,  lubricating 


Paints 

Paperbanginga 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 

Printing  and  publishing  (see  also  Lithographing)  ...^ 

Pumps,  not  including  steam  pumps 

Refrigerators 

Eoofing  and  roofing  materials 

Saddlery  and  haniess 

Scales  and  balances 

Shipbuilding 


Shirts , 

Slaughtering  and  meatpacking,  not  including  retail  butchering 
establishments. 

Soap  and  candles 

Stamped  ware  (see  also  Tinware,  copperware,  and  sheet-iron  ware) . 
Starch  


310 


Capital. 


$406,  700 

38,  200 

120,  000 

73,  800 

355,  000 

10,  500 

32,  590 

40,  600 

360,  550 

169,  180 

150,  000 
16,  215 
47,  800 
321,  900 
150,  000 

99,  562 

,  113,  600 

120,  300 

173,  700 

264,  357 

30,  600 

113,  400 

3,500 

44,  000 
314,  600 


6,600 

5,000 

265,  400 

12,  400 

1,  402,  900 

3, 121,  518 

188,  500 
650,  350 
58,  000 
85,  000 

30,  000 

1,  750,  000 

40,  000 

20,  000 

230,  000 

17,  950 

1,  790,  000 

150.  000 

255,  000 

10,  000 

10,  000 

17,  000 

25,  882 
20,  000 

154,  750 

1,  235,  260 
20, 150 

265,  000 
1,  986,  475 

190,  000 

39,  700 

1,  217,  000 

442,  700 

1,  362,  000 

8,500 

282,  750 
27,  298 
46,  000 
75,  000 

100,  000 

100,  000 

200,  000 

1,  098, 100 

824,  300 

26,  400 

125,  000 

19,  321 
114,  414 

81,000 
669,  900 

20,  800 
872,  500 

579,  000 
150,000 
245.  000 


AVERAGE  NUMBER  OP 
HANDS  EMPLOYED. 


Males 

above 16 

years. 


315 
13 
39 
37 

386 

10 

47 

37 

240 

257 

60 

22 

29 

317 

145 


670 

22 

121 

375 

14 
103 
18 
25 
54 


10 
3 

65 

32 

201 

2,048 

177 

417 

45 

19 

42 

775 

19 

11 

223 

12 

688 
131 
180 
41 


25 
4 
93 

449 

41 

70 

376 

128 

40 
581 
287 
279 

19 

485 
12 
44 

?i 

20 
170 

78 
435 

26 

.  212 

38 

114 

110 

809 

10 

289 

153 
106 
184 


Females 
above 15 
years. 


Children 

and 
youths. 


1 

1 

1 
21 

44 
79 

72 

3 
30 

12 

1 

4 

27 

79 

43 

7 
4 

4 

7 
6 

14 


305 
15 
30 
37 


13 


61 


Total 

amount  paid 

in  wages 

during  the 

year. 


178 
63 
14 
3 

18 
17 


$105,  423 

6,950 

18,  500 

30,  600 

196,  400 

15, 100 

14,  933 

18,  990 

126,  039 

104,  210 

20,  000 

10,  216 
14,  000 

155,  969 
34, 185 

21,  715 
588,  675 

11,  706 
77,  770 

142,  546 

5,400 
55,  039 
10,  454 

8,345 
25,  000 


16,  100 
7,296 

26,  375 

13,  625 
80,  895 

945,  593 

71,  331 
234,  001 

21,  382 

14,  378 

22,  166 
485,  000 

8,500 

4,680 

106,  025 

6,150 

212,  278 

60,  551 

69,  000 

29,  978 

5,000 

17,  360 

15,  000 
1,813 

35,  237 

166,  497 
8,100 

31,  850 
193,  017 

99,  400 

13,  205 
249,  820 
85, 130 
93,  340 
8,200 

192,  379 

6,574 

22,  450 

10,  500 
7,600 

9,064 

60,  000 

60,  471 

265,  403 

11,  560 

88,  700 
13,  951 
46,  312 
53,  500 
407,  440 

21,  760 
170,  433 

81,  095 
66,  300 
77,«91 


Value  of 
materials. 


$167,  493 
61,800 

285,  000 
53,  900 

460,  469 

44,190 
33|950 

36,  378 
616, 193 

47,  515 

90,  000 
25,  279 

37,  500 
195,  331 
238,  734 

358,  410 
1,  837,  817 
187,  000 
262,  680 
260,  321 

37,  593 

65,  075 

11,493 

6,401 

137,  635 


1,825 

21, 150 

291,  340 

6,000 

2,  953,  400 

1,  964,  838 

438,  686 
406,  533 

24,  410 
86,  500 

16,  974 

2,  000,  000 

16,  900 

25,  000 
174,  844 

17,  050 
635,  353 
256,  296 
225, 000 

23,  278 

18,  000 

58,  000 

8,047 

15,  000 

608,  633 

1,  760,  752 

29,  230 

300,  000 

973,  763 

185,  910 

45,  780 

797,  741 

345,  518 

1,  538, 152 

7,000 

189,  329 

32,  945 

13, 114 

225,  000 

250,  000 

105,  000 

107,  425 
261,345 
373,  618 

11,  990 

113,  500 
36,  791 

108,  653 
52,  000 

634,  622 

24,  300 

3,  023,  924 

881,114 
169,  576 
378, 170 


Value  of 
products. 


$510, 865 
79, 400 
322,  OOO 
104, 100 
785, 485 

72, 225 
65,  212 
71, 400 
939, 420 
211, 070 


125,000 

48,615 

75, 400 

443,331 

290, 588 

498,409 
2,  812,  225 
230,500 
433,800 
475, 904 

54,671 
143, 100 
28, 108 
31,  709 
204, 900 


30,  550 
30,  271 
386, 655 
29,  500 
3,  250, 487 

3,  624, 029 

661,  743 
839, 671 
59, 000 
136, 750 

42, 909 
3,  075,  000 
30, 000 
39,  680 
382, 003 

30, 200 
887, 012 
388, 628 
400, 000 

64, 680 

25,  000 

98, 000 
26, 266 
20,  000 
715, 350 

2, 162, 252 
44,300 

456, 600 
1, 737, 028 

381, 800 

86, 700 

1, 244, 208 

555, 661 

2,  037, 893 

23,000 

452,848 
67,033 
42, 679 
243,000 
300, 900 

130,  000 
182, 950 
654,027 
980,622 
34, 967 

264, 600 
62,728 
218, 093 
167, 000 
1, 166, 9S6 

66, 500 
3,441,280 

1, 176, 840 
290,  000 
625,390 
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Counties  and  induBtries. 


Erie — continued. 

Stereotyping  and  electrotyping  (see  also  Type  founding) 

Tinware,  copperware,  and  sheet-iron  ware  (see  also  Stamped  ware) 

Tobacco,  cigars  and  cigarettes 

Toys  and  games 

'Trunlis  and  valises 


Ko.  of 
estab- 
lish- 
ments. 


Type  founding  (see  also  Stereotyping  and  electrotyping) 

Vinegar 

Window  blinds  and  shades 

Wirework 

"Wood,  turned  and  carved  (see  also  Lumber,  planed) 


Woolen  goods' 

Essex  : 

Clothing,  men's 

Cotton  goods 

Drugs  and  chemicals 

riouring-  and  grist-mill  products  . 
Furniture 


Iron  and  steel 

Leather,  cuixied  . 
Leather,  tanned- - 
Lumber,  sawed. . . 
Shipbuilding 


Wood  pulp 

Woolen  goods 

Pkahklin  : 

Cheese  and  butter  (factory) 

Clothing,  men's 

Flouring-  and  grist-mill  products  - 

Iron  and  steel 

Leather,  curried 


Leather,  tanned 

Lumber,  sawed 

Paper ■ 

Starch 

Tinware,  copperware,  and  sheet-iron  ware  . 


Woolen  goods 

Fui.TON : 

Boxes,  fancy  and  paper 

Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Gloves  and  mittens  (see  also  Hosiery  and  knit  goods  i  Woolen  goods) 

Hosiery  and  knit  goods  (see  also  Gloves  and  mittens  i  Woolen  goods) 

Leather,  curried 

Leather,  dressed  skins 

Leather,  tanned 

Lumber,  planed 


Lumber,  sawed 

Paper 

Tinware,  copperware,  and  sheet-iron  ware  -  - 
Woolen  goods  (see  also  Gloves  and  mittens)  . 

Genesee; 


Agricultural  implements 

Carriages  and  wagons 

Cheese  and  butter  (factory) . 

Clothing,  men's 

Cooperage 


Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Fruits  and  vegetahles,  canned  and  preserved . 

Furniture 

Leather,  tanned 


Lumber,  sawed 

Mai-ble  and  stone  work 

Patent  medicines  and  compounds 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware  - 

Greene  : 


Bread  and  other  bakery  products. 

Brick  and  tile 

Clothing,  men's 

Cooperage  

Cotton  goods 


Cutlery  and  edge  tools  (see  also  Hardware) . 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture,  chairs 

Hardware  (see  also  Cutlery  and  edge  tools) . 

Leather,  curried 

Leather,  tanned 

Lumber,  sawed 

Paper 

Saddlery  and  harness 


Capital. 


5 
1 
2 
22 
4 

13 

3 

43 

3 

4 
3 


9 
14 
10 

4 
174 


AVERAGE    NUMBER    OF 
HANDS  EMPLOYED. 


Males 

above 16 

years. 


$42, 200 

259,  650 

203,  229 

4,  600 

38,  600 

19,  000 
55,  700 
11,000 
119,  800 
46,  000 

6.5,  000 


13,600 
100,  000 

24,  000 
155,  750 

21,  600 

3,  205,  000 

0,000 

8,000 

128,  700 

10,  700 

57,  500 
27,  000 


61,200 
14,  400 

213,  735 
300,  000 

70,  000 

206,  500 

214,  000 
69,  000 

109,  500 
19,  000 

47,  000 


47,  000 

20,  950 
79,  500 

48,  500 
2, 144,  398 

22,  000 
25,  650 
683,  890 
75, 150 
30,  900 

152,  400 
89,  750 

21,  600 
68,  000 


137,  500 

20,  500 
27,  800 
35,  600 
38,  397 

214,  800 

29,  200 

52,  000 

6,450 

12,  200 

55,  630 
16,  300 
32,  200 

21,  950 
29,  000 


30,  500 
93,  200 
21,  400 
14,  375 
208,  000 

25,  000 
115,  300 

73,  300 
54,000 
44,400 

20,  200 

26,  300 
80,  600 
35,  000 
12,  975 


Females  Children 
above  15       and 
years,      youths. 


253 

264 

6 

43 

13 
20 
14 


894 
7 

12 
140 

43 

47 
11 


33 
10 
42 
237 
82 

105 
250 

25 
111 

27 


29 

463 

64 

12 

174 
73 
21 
18 


69 


,386 
22 


Total 

amount  paid 

in  wages 

during  the 

year. 


109 

7 


Value  of 
materials. 


$27,  900 

128,  317 

119,  726 

3,500 

16,  696 

9,200 
10, 114 

7,400 
55,  305 
35,  910 

8,350 


0,  .530 
28,  950 

8,000 
12,068 
21,024 

274,  853 

2,000 

3,460 

20,  995 

19,  930 

11,  800 
3,554 


7,410 
13, 151 
11,  290 

114,886 
28,  000 

33,  967 

33,489 

17,  *00 

7,696 

7,940 

11,  200 


15,439 
2,748 
6,239 

11,  820 
1, 127, 113 

4,835 

12,  013 
171,  411 

21, 196 
4,050 

27,  354 
18, 100 
8,597 
5,300 


48,  400 
14,  900 
3,496 
19,  000 
15, 118 

11,  876 
9,  141 

14,  993 
2,  250 
2,  000 

7,113 
3,700 
17,  315 
6,700 
7,870 


2,396 

40,  550 

9,300 

9,115 

21,  003 

7,  500 

5,  795  1 
27,412 
34,980 
11,500 

3,  647  1 

6,  667 
9,  736  ' 
3,  900  1 
4,408  ! 


Value  of 
products. 


$12, 100 

302,  870 

253,  998 

8,000 

43,  500 

8,100 

54,  806 

57,  700 

114,  614 

56,  630 

50,  868 


27,  350 
93,  200 

3,000 
214,889 
46,  500 

,  118,  007 
62,  700 
50,  900 
83,  643 

28,  900 

11,  700 
£2,  451 


113,  661 
28,  433 
321,  141 
128,  281 
373, 610 

549,  365 
93,  442 
26,  250 
64,  885 
23,  300 

43, 196 


35,  231 

61,  637 

204,  750 

13,  000 

2,  734,  737 

15,  950 
132,423 
431,  619 
342,  665 

18,  000 

120,  333 
40,  820 
13,  855 
27,  505 


75,  320 

22,  850 
49,  666 

46,  900 
43,  486 

349,  340 
2,  967 

47,  033 

23,  200 
17,  885 

28,  620 
10,  .500 
28,  200 
19,  606 

24,  700 


34,  500 
23,  225 
18,400 
13,  81.10 
151,  099 

10,  000 

211,  501 

18,700 

15,  670 
20,  000 

50,  203 
55,  430 
57, 279 
32,  HIO 

16,  206  I 


$62,  500 

562,  192 

487,  887 

20,  000 

79,  800 

29,  000 
88,  700 
69,  820 
203,  600 
115,  526 

79,  293 


40,  100 
159,300 

22,  500 
261,  182 

75,044 

1,  867,  756 

07,  100 

6.5,  250 

134,  455 

54,  800 

45,  000 
33,  532 


157,  482 
52,516 
369,  797 
213, 195 
437,  750 

649,  210 

104,  442 

46,  303 

98,423 

41,900 

68,  350 


70,  535 

74,  728 

246,  775 

33,  000 

4,  607,  051 

29,  348 
164,  470 
833,  676 
416,  778 

26,  700 

190,  435 
91,  660 

27,  377 
44,750 


152,  C40 

48,  750 
07,650 
88,  300 

81,  889 

389,  861 

20,  063 

82,  900 
31,  300 
22,  313 

48,216 

21,  000 
113, 132 

42,  960 
44,  750 


41,  700 
83,  600 
35,  000 
31,000 
224,  084 


25,  000 

245, 

.'.73 

67, 

929 

63, 

300 

70,  000 

60 

2P5 

79 

2.58 

91 

513 

42 

320 

27 

581 

311 
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NEW  YOEK— Continued. 


Counties  and  industries. 


Geeene — continued. 

Sash,  doors,  and  blinds 

Sliipbuilding 

Tinware,  copperware,  and  sheet-iion  ware  . 
"Woolen  goods 

Hamilton  : 

Leather,  tanned , 

Lumber,  sawed 

Heekimer  : 


Agricultural  implements 

Boxes,  "wooden,  packing 

Carriages  and  wagons ..^ , 

Cheese  and  butter  (factory) '. 

Cotton  goods  (see  also  Hosiery  and  knit  goods ;  Mixed  textiles)  . 

Felt  goods  (see  also  "Woolen  goods) , 

Fire-arms 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Fumitare 


No.  of 

estab- 

Ush. 

ments. 


Hardware 

Hosiery  and  knit  goods  (see  also  Cotton  goods;  "Woolen  goods) . 

Leather,  cunled 

Leather,  tanned 

Liquors,malt 


Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed 

Malt 

Marble  and  stone  work 

Matches 


Mixed  textiles  (see  also  Cotton  goods ;  "Woolen  goods)  - 

Musical  instruments,  pianos  and  materials 

Paper 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) 

Sewing  machines  and  attachments 


Shipbuilding 

Sporting  goods 

Starch , 

Tinware,  copperware;  and  sheet-iron  ware 

"Woolen  goods  (see  also  Felt  goods  j  Mixed  textiles) 

Jefferson : 


Agricultural  implements 

Bread  and  other  bakery  products  - 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Clothing,  men's 


Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture 

Furniture,  chairs 

Hosiery  and  knit  goods  (see  also  Woolen  goods) - 

Ink 

Iron  and  steel 

Lamps  and  reflectors 

Leather,  curried 

Leather,  tanned 


Lumber,  planed  (see  also  Sash,  doors,  and  blinds ;  Wood,  turned  and 
carved). 

Lumber,  sawed 

Malt 

Marble  and  stone  work 

Mixed  textiles  (see  also  Woolen  goods) , 


Paper 

Pnnting  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  Wood,  turned 

and  carved). 
Sewing  machines  and  attachments 

Shipbuilding 

Tinware,  copperware,  and  sheet-iron  ware , 

"Windmills 

"Wood,  turned  and  carved  (see  also  Lumber,  planed ;  Sash,  doors, 

and  blinds). 
"Woolen  goods  (see  also  Mixed  textiles) 

Kings: 

Agricultural  implements 

-A-Ttilicial  feathers  and  flowers  (see  also  Millinery  and  lace  goods) . . 

Awnings  and  tents 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) 

Baskets,  rattan  and  willow  ware 


Belting  and  hose,  leather  . 

Boot  and  shoo  findings 

Boots  and  shoes 

Boxes,  cigar 

Euxi's,  friucy  and  paper... 
ol2 


11 

9 

117 

3 

1 
1 

25 
5 


3 

6 

■    11 

161 

11 

53 
10 
14 
3 
1 

1 
2 
1 
5 
14 

4 

64 
3 
2 
1 

7 

7 

26 

13 


Capital. 


$27,  000 
20,  800 
28,300 

533,  275 


150,  300 
22,  200 


388,  000 

20,  300 

80,  700 

261,  968 

164,  320 

87,  500 
700,  000 
179,  800 
59,  600 
69,  250 

30,  000 
260,  000 
104,  750 
222,  750 

46,  000 

43,  000 
249,  600 
85,  000 
14,  600 
150,  000 

160,  000 
75,  000 

148,  000 
33,  500 

300,  000 

36,  000 
22,  600 
90,  000 
18,  OOO 
63,  000 


43,  500 

30,  700 

110,  000 

239,  325 

74, 100 

471,  850 
426,  500 
76,  200 
41,  000 

45,  000 

4,000 
70,  000 
75,  000 
15,  500 
225,  500 

21,  500 

186,  355 
111,400 
20,  800 

46,  000 

373,  400 
86,  600 

22,  850 
68,  900 

500,  COO 

6,800 

115,  400 

60,  000 

10,  000 

35,  900 


15,  000 

11,  650 

7,200 

103,  600 

10,  325 

80,  000 
25,  000 
175,  376 
28,  000 
40,050  I 


AVERAGE  NUMBEK  OF 
HAKDS  KMPLOYED. 


Males 

above 16 

years. 


30 
109 

20 
278 


205 
46 
59 

187 
31 


60 
62 

25 
135 

42 

100 

6 

53 

171 

19 

8 

40 

75 
60 
57 
21 
246 

32 
32 
18 
31 

47 


31 

26 

130 

203 


99 

260 
54 
37 
12 


1B3 
32 


226 
21 


151 
66 
31 
81 

347 

27 
98 
15 
25 


33 
2 
15 
91 

25 

18 

27 

449 


Females 

above  15 

years. 


Children 

and 
youths. 


17 


235 


70 

150 
22 
14 


30 


68 
115 


24 


10 


106 

7 

81 

3 


33 

204 

6 


Total 

amount  paid 

in  wages 

during  the 

year. 


14 


$8,  000 

68,  980 

6,425 

140, 190 


27,  000 
4,995 


112,  000 
11,  376 
25,  650 
44,058 
20, 165 

13,  517 
350,  000 
11,  690 
22,  500 
19,  850 

16,  600 
83,  785 

18,  254 
53,  466 

2,751 

19,  340 
41,  326 

4,483 

3,300 

36,  000 

54,000 

19,  867 

20,  508 
7,860 


167,  369 

16, 160 
20,  600 
5,400 
11,  600 
20,  300 

9,650 

9,360 

37,  097 

44,562 

32,  878 

27,  921 
114,  892 
21,  319 
10,  540 
12,  000 

8,000 
9,857 

12,  000 
2,726 

42,  781 

9,750 

33,  093 
5,370 
4,980 

12,  000 

72,  814 

27,  852 

9,521 

23,  070 

146,  000 

10,  570 
32,  454 
7,000 
7,200 

2,300 

15,  418 

16, 170 

9,319 

105,  506 

11,  533 

12,866 
12,  200 
298,  314 
27,  083 
45,  089 

"V"aln6  of 
materials. 


$15,  000 

162,  937 

15,  975 

385,  447 


287,  425 
17,  040 


173,  060 

49,  660 
33,  200 

800,  641 
28,  812 

80,980 
60,  000 
417,  610 
11,  725 
17,  700 

6,100 

296,  807 

277,  910 

389,  061 

13,842 

17,  275 
161,  261 
86,  700 
11,  400 
40,  000 

186,  625 

50,  574 
119,  021 

19,  700 
40,  317 

11,  700 
15,  800 
56,  500 
31,  538 
99,  700 


9,600 

37,  400 

84,500 

590,  893 

82,  730 

1,  083,  967 

127,  794 

40, 485 

10,  000 

15,  000 

15,  000 
57,  338 
24,  000 

26,  363 
452,  878 

5,900 

127,  41-7 
84,  550 

27,  641 
178,  433 

481,  863 
23,  260 
25, 175 
60,  500 

156,  500 

23,  055 
75,  726 
20,  000 
10,  000 

15, 145 


16,  600 
16,  321 
14,  559 
993,  581 
14,  506 

180,  904 
32,  000 

638,  439 
42, 100 
79,066 


"Valae  of 
products. 
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Table  V.— SELECTED  STATISTICS  OF  MANTJEACTUEES,  J8T  COUNTIES,  ETC.:  1880. 

NEW  YORK— Continued. 


Counties  and  industries. 


Kings — continued. 

Boxes,  "wooden,  paclring 

Brass  and  copper,  rolled 

Brass  castings 

Brass  ware 

Bread  and  other  bakery  products  . 


Brick  and  tile 

Brooms  and  bmslies  . . . 

Buttons 

Carpets,  rag 

Carriages  aiid  wagons  . 


Cars,  railroad,  street,  and  repairs 

Cleansing  and  polishing  preparations. 

Clocks 

Clothing,  men's 

Clothing,  women's 


CoiTee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers  goods  . 


Confectionery 

Cooperage  

Coppersmithing  (see  also  Tinware,  copperware,  ana  sheet-uonware) 

Cordage  and  twine 

Cork  cutting 

Cotton  goods  (see  also  Mixed  textiles) 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders ;  Patent 

medicines  and  compounds). 
Dyeing  and  finishing  textiles 

Dyestuffs  and  extracts 

Electroplating 

Explosives  and  fireworks 

Eancy  articles 

Felt  goods 


Fertilizers 

.   Files  (see  also  Saws) 

V  Flouring-  and  grist-mill  products 

Food  preparations  (see  page  39) 

Foundery  and  machine-shop  products  . 


Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering) . 

■Furniture,  chairs 

Furs,  dressed 

Gas  and  lamp  fixtures 

(^lass 


Glass,  cut,  stained,  and  ornamented 

Glue 

Gold  and  silver  leaf  and  foil 

Gold  and  silver,  reduced  and  refined  (not  from  the  ore) 
Grease  and  tallow 


No.  of 
estab- 
lish- 
ments. 


Hairwork ■ 

Hardware 

Hat  and  cap  materials 

Hats  and  caps,  not  including  wool  hats. 
Ink 


Instruments,  professional  and  scientific. 

-  Iron  and  steel 

Iron  bolts,  nuts,  washers,  and  rivets 

Iron  railing,  wrought 

Ivory  and  bone  work 


Jewelry 

Jute  and  jute  goods 

Leather,  dressed  skins. 

Leather,  tanned 

Lime  and  cement 


Liquors,  distUled ■ 

Liquors,  malt ^ 

Lithogi'aphing  (see  also  Printing  and  publishing) 

Looking-glass  and  picture  frames -■ 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  "Wood,  turned 
and  carved). 

Lumber,  sawed , 

Malt 

Marble  and  stone  work 

Mats  and  matting 

Mattresses  and  spring  beds  (see  also  Furniture) 

Millinery  and  lace  goods  (see  also  Artificial  feathers  and  flowers) . 

Mineral  and  soda  waters 

-  Mixed  textiles  (see  also  Cotton  goods ;  Silk  and  silk  goods) - 

Models  and  patterns 

Musical  instruments  and  materials,  not  specified 

Musical  instruments,  pianos  and  materials 

Oil,  essential 

Oil,  linseed ^ — 

OQ,  lubricating , 

Oil,  resin 


7 

1 

18 

7 

637 

6 

37 

5 

13 

94 


2 

330 

25 

6 
3 
105 
43 
10 

12 
8 
1 


2 
6 
3 
14 
1 

6 

12 

10 

0 

121 


Capital. 


$998,  600 

39,  600 

151,. 350 

38,  800 

1,  029,  325 

113,  000 

150,  875 

33,  000 

2,860 

613,  350 

61,  774 
112,  000 
625,  000 
960,  445 
167,  425 

70,  000 

47,  000 

237,  275 

914,  200 

18,  900 

2,  566,  700 
102,  800 

26,  000 

3,  449,  G50 

27,  600 

315,  200 
10,  650 
65,  000 
81,  400 
60,  000 

1,  092,  000 

26,  750 

667,  600 

156,  250 

4,  079,  250 

406,  680 
41, 110 
416,  205 
100,  000 
930,  600 

22, 160 

760,  000 

10,  200 

60,  000 

61,  070 

44, 150 
432,  650 
5,000 
545,  915 
220,  000 

116,  200 

300,  000 

114,  899 

73, 147 

10,  842 

40,  000 

390,  000 

691,  650 

50,  000 

77,  000 

60,  000 

3,  838,  500 

106,  000 

32,  050 
676,  600 


17,  000 
262,  000 
732,  800 
193,  660 

31,  100 

140,  700 

107,  800 

338,3110 

11,  -IV) 

13,500 

199,  775 
3,  .':i00 

760,  000 
22,  000 
82,  623 


ATKEAGE  NUMBER  OF 
HAKDS  EMPLOTED. 


Males 
above  16 

years. 


540 
85 

117 

62 

1,028 

134 
276 
23 
14 
522 

93 
44 
740 
993 
44 

42 
41 

167 
1,113 

27 

665 
50 
11 


156 
11 
64 
63 
60 

287 
68 

139 

63 

i,750 


251 

100 

1,158 

14 

242 

9 

7 

11 

17 

391 

6 

945 

23 

108 
30 
91 
79 
64 

10 

197 

611 

10 

49 

20 

1,082 

69 

39 

4D2 


13 

37 

765 

183 

24 

33 
63 
98 
25 
39 

116 

4 

163 

7 

23 


Females  Children 
above  15       and 
years,      youths. 


65 

120 

2 


1 
300 
314 
661 


503 
31 
12 

129 


199 
6 
30 


82 

28 

1 

378 


282 
21 


84 
'i22' 
'"l  I 
1  ' 

"6 


4 

216 
23 
10 


4 
243 


Total 

amount  paid 

in  wages 

during  the 

year. 


361 
16 


4 

140 


23 
19 

660 


$243,  812 
52,  031 
69,540 

33,  122 
599,  205 

72,  774 
146,180 

30,  537 
4,  543 

301,  399 

65,  329 

24,  936 

369,  520 

707,  Oil 

189,  480 

28,  998 

22,  362 
81,  677 

695,  710 
11,  305 

380,  223 

31,  220 
8,000 

473,  353 

21,  524 

83,700 
9,371 
39,  100 

34,  827 
10,  772 

118,  500 

29, 193 

98,  655 

33,  853 

2,  283,  934 

315,439 
50,  668 

137,  374 
60,  000 

630,  857 

9,  014 
113,  289 
9,  01^2 
3,000 
6,869 

23,  683 
193, 186 

3,  237 

634,  504 

18,  760 

65,  515 
10,  000 
43,  456 
63,  468 
23,  949 


Value  of 
materials. 


8 

699 

132 

621 

248 

932 

6 

863 

20 

914 

9 

000 

638 

694 

33,453  1 

23 

866 

230,  827 

4 

498  ■ 

24 

375  ' 

532 

458  , 

IIU 

029  '1 

13 

208 

48,  710 
29,  475 
99, -CIO 
18,  530 
20,543 

69,  534 
1,  872 

98,  747 
3,  941 

14,  500  1 


Value  of 
products. 


$1,  286,  630 

470,  010 

244,  747 

57,  843 

3,  712,  799 

69,  326 

184,  380 

16,  S63 

11,  333 

343,  425 

59,  266 
36,  919 

463,  650 

1,  723,  374 

390,  223 

183,  342 
24,  503 

504,  706 

1,  585,  087 

24,  466 

3,  206,  319 

100,  443 

40,  680 

3,  446,  549 

11,  275 

496,  526 

3,  630 

69,  451 

27,  535 

48,  253 

1,  345,  667 

21,  978 

2,  615,  270 
192,  882 

3, 146,  992 

439, 135 
49, 195 
665, 154 

60,  600 
489,  693 

15,  698 
679,  073 

35,  674 
604,  624 
304,  740 

44,  043 
401,  251 

12,  590 
1,  009,  218 

124,  000 

35,  018 

47,  060 

103,  552 

66,  748 

22,  571 

112,  331 

416,  788 

1,  268,  407 

150,  278 

45,  192 

85,  000 

2  729,  792 

20,  259 

5li,  725 

1,271,317 


17,  325 
32:1,  915 
5011,  084 
20;i,  427 

07,  640 
I 
339,  634 

63,  196 

263,  097 

5,643 

56,4«3 

123,  410 

40,  000 

;,  740,  202 

31,  221 

189,  622 


$1,767,640' 

683,  709' 

364,  875' 

112,759 

5,619,476- 

201,  084 

441,  992 

54,  813 

21,  741 

869,  992 

137,  055 
114,750 
986,  7.50' 

3,  13S,  762 
711,249' 

280,  874 
63,  269' 

829,  843 
2,  515,  141 

47,629' 

3,915,666 

161,  863 

50,  000 

4,  900,  338 

48,  752 

673,  664 
21,  632 

160,  622 
90,  739 
74,  225 

1,  836,  756 

68,  509 

2,896,503- 

268,823- 

6,  984,  832 

953,  472' 
121,703- 

830,  804 
140,000' 

1,  318,  081 

33,  461 
805,  080 

60,366- 
605,  000 
338,  215 

101,  395 

750,  297 

21,783 

2,  001,  146 
189,  410 

144,  611 
135,  000 

185,  245 
141,  897 

61,  356 

131,898 

050,  560 

1,  755, 144 

186,  60C " 
98,  608 

122,  000 

4,  871,  772 

77,  461 

100,056- 
1,  707,  821 


29,  500 

433,  290 

1,  365,  234 

386,  340 

137,  670 

476,  262 
15.-1,  177 
423,  23S 
37,  63C 
102,  7-24 

254,  783 

45,  000 

3, 1.58,  737 

43,  016 

238,  471 
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NEW  YORK— Continued. 


CoTiiities  and  industries. 


(Kings — continued. 


Oilcloth,  floor 

Oleomargarine 

Paints  {see  also  Yamish)  . 

'  Paper 

Paperhangings 


Paper  patterns - 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 

Pencils,  lead 

■Pens,  gold 

Pickles,  preserves,  and  sauces 


Plated  and  hritannia  ware \. 

Printing  and  publishing  (see  also  Lithographing)  . 

Pumps,  not  including  steam  pumps 

Refrigeratora 

Pooling  and  roofing  materials 


Rubber  and  elastic  goods 

Saddlery  and  harness 

Sand  and  emery  paper  and  cloth 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed; 

and  carved). 
Saws 


Wood,  turned 


Sewing  machines  and  attachments  . 
Shipbuilding 

Shirts  . 


Silk  and  silk  goods  (see  also  Mixed  textiles) 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 


Soap  and  candles 

Spectacles  and  eyeglasses ! 

Sporting  goods 

Stamped  ware  (see  also  Tinware,  copperware,  and  sheet-iron  ware). 
Starch 


Stationery  goods 

Stone-  and  earthen- ware 

Straw  goods 

Sugar  and  molasses,  refined 

Tinware,  copperware,  and  sheet-iron  ware  (see  also  Coppersmithing; 
Stamped  ware). 

l?obacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars 

and  cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smokin, 

and  snuif). 

Toys  and  games 

Trunks  and  valises 

Umbrellas  and  canes 


No.  of 

estab- 

Ush- 

ments. 


Upholstering  (see  also  Furniture) 

Varnish  (see  also  Paints) 

Vinegar , 

"Watch  cases 

"Whalebone  and  rattan 


"Wheelbarrows 

"Window  blinds  and  shades  . 

"Wire 

"Wirework 

"Wood  preserving 


"Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors, 
and  blinds). 

"Wooden  ware 

"Wool  hats 

Zinc 


Lewis  : 


Carriages  and  wagons 

Cheese  and  butter  (factory) 

Dyestufl's  and  extracts 

iriouring-  and  griat-miU  products  . 
^Furniture 


Furniture,  chairs  . 

Iron  and  steel 

Leather,  tanned . . . 
Lumber,  sawed  ... 
Paper 


Saddlery  and  harness 

LlVlNGBTON: 

Agricultural  implements 

Brooms  and  brushes 

Carriages  and  wagons 

Cheese  and  batter  (factory) 

Flouring-  and  grist-mill  products  . 


Fruits  and  vegetables,  canned  and  preserved 

Lumber,  planed 

Lumber,  sawed , 

Paper 

Patent  medicines  and  compounds 


Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware  - 
314 


11 
120 


10 
345 


Capital. 


$250,  COO 

35,  000 

2,  602,  800 

10,  000 

2«5,  000 

105, 100 

650,  000 

238,  097 

78,  000 

34,  400 

150,  000 

889,  284 

10, 150 

12,  000 

82,  975 

298,  837 

107,  577 

40,  000 

368,  550 

115,  000 

10,  725 
768,  050 

97,  300 

659,  325 

1, 125,  000 


338,  000 
39,300 
65,  750 

870,  000 
35,  000 

325,  800 
198,  600 
182,  000 
ID,  940,  000 
157,  350 


],  059,  890 

378,  590 

265,  775 
89,  800 
18,  600 

684,  535 
734,  300 

63,  712 
166,  565 

70,  000 

12,  000 
294,  450 
200,  000 
240,  778 

20,  000 

95,  300 

9,250 

300,  000 

26,  600 


15,  700 
133,  550 

00,  000 
149,  400 

20,  000 

12,  000 
195,  000 
629,  900 
369,  850 

40,  000 

19,  350 


317,  800 
16,  750 
18,  500 
H,  050 

301,  580 

2,000 

11,  700 
120,  200 

49,  000 
2,600 

12,  800 

13,  700 


A-VEKAGE  NUMBER  OP 
HANDS    EMPLOYED. 


Males 

above  16 

years. 


150 
22 

856 

26 

^30 

13 

57 
64 
39 
17 

85 

693 

17 

18 

196 

185 

131 

10 

394 


24 
957 

57 
147 
260 


101 

75 

77 

858 

10 

63 
175 


Females 

above  15 

years. 


2,054 
270 


156 

69 
4 

197 
76 
16 

261 
45 

14 
129 

180 

128 

12 

78 

20 

249 

14 


20 
111 
10 
30 
22 

15 
164 
364 
414 

46 


169 
44 
37 
13 
59 

42 

20 

161 


22 
50 

84 

69 

116 


30 

257 


Children 

and 
youths. 


240 
453 


4 

15 

24 

112 


91 

113 
270 


466 
17 


209 
18 


135 


23 


Total 

amount  paid 

in  wages 

during  the 

year. 


7 
107 


$62,  000 
12,  960 

478,  376 
19,  500 

175,  733 

40,  538 
56,  411 
65, 118 
24,628 
5,908 

37,000 

522,  075 

9,708 

8,000 

98,443 

120,  885 

74, 137 

7,850 

190,  659 

56,  861 

16,  780 
746,  856 
105,  723 
231, 135 
194,  568 


55,  642 

36,  556 

45, 112 

394,  779 

5,720 

65,  390 
102,  053 

70,  234 
954,  929 
160,  931 


198,  770 

229,  791 

118,  958 

32,  138 

4,066 

145,  950 

48, 186 

6,974 

249,  816 
30,  891 

10,  640 
82, 171 
87,  000 
83,  690 
7,717 


9,477 

131,819 

11,  503 


9,100 
22,  501 
3,375 
9,206 
8,445 

4,050 

6,204 

123,  909 

83,  625 

15,  000 

5,135 


40, 100 
8,615 

11,  015 
1,735 

20,  638 

4,000 
6,454 
18,  884 
15,  212 
6,250 

8,224 
6,511 


Value  of 
materials. 


• 

$286,  700 

96,  OOO 

4,  023,  500 

90,  000 

783,  753 

44,000 
274,  474 
59,844 
20,  690 
38,830 

60,  000 

452,  610 

8,156 

10,  000 
160,  974 

664,  335 

163,  648 

27,  048 

399,  679 

69,  616 

6,244 

1,  044,  724 

260,  511 

443, 135 

7,  340,  450 


587,  036 
5,300 

32,  487 
936,  084 

75,  000 

226,  237 

66,  960 

138,  358 

56,  423,  868 

347,  867 


385, 189 

153,  769 
88,249 
14,  305 

483,  514 
361, 405 
54,  630 
717, 177 
107,  390 

8,700 

224,  723 

180,000 

97,  641 

42,  700 

52,  411 

21, 150 

226,  633 

10,  520 


8,000 

331,  871 

20,  000 

230,  695 

6,100 


15,  000 

10,  015 

1, 140,  603 

288,  690 

41,  776 

15,030 

63,  695 

29,  775 

11,000 

22,  867 

561,  810 

15,  000 

17,000 

84,  300 

44,384 

16,  600 

12,  200 

16,  465 

Value  of 
products. 


$425, 400 
123, 360 

5, 284,  201 
130,  000 

1, 383,  862 

612, 550 
730,  046 
172, 427 
75, 979 
69,  SCO 

200,  000 

1,  649, 743 

24,190 

24,000 

447, 259 

922,  857 
304,  625 
84,  000 
740, 222 

150, 784 

34, 158 


l,i 


439,  ( 

853,' 

1,  010, '. 


799, 053 

68,000 

103,  826 

1,  550, 829 

127,  000 

386,  097 
194,  284 
253, 192 
59,  711, 168 
622, 134 


2, 302, 703 

1,  004, 260 

361, 146 
146, 344 
28,773 

784, 112 
892, 155 
77, 019 
1,109,046 
180, 360 

27,118 
475, 805 
340, 000 
228, 204 

61,  no 

139, 255 


448, 060 
38,385 


21,100 

458, 968 

,     40, 000 

258, 026 

32, 922 

30, 000 

25,600 

1,  560, 160 

469,712 

90, 330 

33, 650 


186,592 
46,700 
34,200 
31,187 

628, 810 

25,000 
30,  500 
136,768 
84,326 
35, 000 

28,600 
83, 600 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

NEW  YORK— Contiuued. 


Countiea  and  industries. 


Madison: 

Agricultural  implementa 

Carriages  and  wagons  

Cheese  and  butter  (factory) 

'Coffins,  burial  cases,  and  undertakers'  goods  . 
Cotton  goods 


Cutlery  and  edge  tools 

Flouring-  and  grist-mill  products 

■Foundery  and  machine-shop  products 

Fruits  and  vegetables,  canned  and  preserved  . 
iLeather,  curried 


Leather,  tanned 

Lumber,  sawed 

Malt 

Mattresses  and  spring  beds. 
Paper 


Saddlery  and  harness 

Shipbuilding 

Silk  and  silk  goods 

Tinware,  copperware,  and  sheet-iron  ware  . 
Tobacco,  cigars  and  cigarettes 


Vinegar 

"Woolen  goods 

MONBOE  : 

Agricultural  implements *- 

Awnings  and  tents 

Bags,  paper 

Baking  and  yeast  powders  (see  also'Drugs  and  chemicals) . 
Belting  and  hose,  leather 


No.  of 

eatab- 

Ush- 

ments. 


Blacking 

Bookbinding  and  blank-book  making  . 

Boot  and  shoe  cut  stock 

Boots  and  shoes 

Boxes,  cigar 


Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Bread  and  other  bakery  products . 

Brick  and  tile 

Bridges 


Brooms  and  brushes 

Carriages  and  sleds,  children's. 

■Carriages  and  wagons 

Clothing,  men's 

€lothing,  women's 


Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods 

Confectionery 

Cooperage  

Cotton  goods  (see  also  Hosiery  and  knit  goods ;  Mixed  textiles)  — 

Cutlery  and  edge  tools  (see  also  Hardware ;  Tools) 

Drugs  and  chemicals  (see  also  Baking  and  yea«t  powders  ;  Patent 
medicines  and  compounder). 

Explosives  and  fireworks 

FUes  (see  also  Saws) i 

Flouring-  and  grist-mill  products 


Foundery  and  machine-shop  products  (see  also  Iron  work,  archi- 
tectural and  ornamental ;  Steam  fittings  and  heating  apparatus) . 

Fruit  and  vegetables,  canned  and  preserved w 

Furniture  (see  also  Upholstering)  

Furniture,  chairs 

Hardware  (see  also  Cutlery  and  edge  tools  ;  Tools) 


Hats  and  caps,  not  including  wool  hats 

Hosiery  and  knit  goods  (see  also  Cotton  goods ;  Woolen  goods)  — 

Instruments,  professional  and  scientific • 

Iron  and  steel 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and 
machine-ahop  products). 

Jewelry 

Lamps  and  reflectors 

Lasts 

Leather,  tanned 

Liquors,  malt 


Lithographing  (see  also  Printing  and  publishing) 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds ;  Wood,   turned 
and  carved). 

Lumber,  sawed 

Malt 


Marble  and  stonework 

Millinery  and  lace  goods 

Mineral  and  soda  watera 

MixedtextUes  (see  also  Cotton  goods;  SUk  and  silk  goods ;  Woolen 
goods). 

Musical  instruments,  pianos  and  materials ' 


Capital. 


AVEKAGE  NUJU3ER  OF 
HANDS   EMPLOYED. 


$18,  200 
42,  700 

225,  460 
75,  000 
37,  600 

145,  692 

245,  300 

21.3, 100 

67,  000 

17,  600 

144,  600 

129, 130 

25,  000 

14,  000 

28,  000 

19,  900 

28,  200 
95,  000 
45,  850 
24,  400 

47,  100 
104,  290 


862,  000 
48,  500 
11,000 
31,  500 
20,  000 

20,  000 

10,000 

6,000 

1, 144,  900 

14,  600 

12,  000 

30,  000 

145,  900 

415,  500 

150,  000 

3,950 

30,  000 

656,  000 

2,  019,  200 

74,  000 

19,  000 
140,  000 

30,  550 
115,  840 
106,  000 

208,  800 
70,  000 

10,  000 
45,  300 
857,  300 

992,  500 

124,  383 

233,  000 

200,  000 

43,  500 


14,  000 

11,  536 
20, 100 

100,  000 
25,  000 

6,800 
100,  000 

12,  000 
131,  000 

1,  085,  271 

15,  000 
78,  500 
36,  000 

300,  000 
145,  000 

275, 100 
30,  000 
27,  000 
20,  000 

20,  000 


Males 
above 16 


33 

70 

146 

86 

16 

69 

65 

120 

25 

4 

66 
71 

7 


626 

15 

6 

7 

4 

15 
13 
18 
1,296 
21 


Females 

above  15 

years. 


Children 

and 
youths. 


15 

24 

98 

462 


534 
617 


14 
95 
26 
251 
37 

164 
70 

24 
43 

178 

765 

104 
500 
285 


13 
50 
12 

5 
95 
17 
79 
350 

13 

124 
26 

144 
46 


15 
7 

25 

873 

3 


32 
9 

6 

20 

11 

6 

60 

10 

2' 

1 

1 

54' 

3' 

4 

2 
19 

43 

5' 

7 

25 
3 
3 

4 

6 
13 

1,932 
218 

1 

4 


95 


230 

7 

10 


5 
2 
30 
148 
3 

24 
7 
4 

37 


Total 

amount  paid 

in  wages 

during  the 

year. 


2 

26 

255 

2 


73 

119 
84 
31 


10 


$8,  750 
19,  550 
33,  543 
37,  000 
10,  238 

16,  800 

15,  283 
61,  800 
12,  475 

1,376 

19,  000 

20,  619 
2,500 
6,600 
7,900 

6,008 

16,  806 
15,  000 

8,895 
15,  832 


180,  423 
9,700 
4,000 
3,084 
2,000 

5,200 

10,  580 
12,  000 

830,  487 
7,170 

13,495 

11,  500 
40,  659 

103,  958 
34,  000 

3,400 

6,000 

211 ,  477 

807,  600 

66,  000 

5,072 
45,  000 
11,  956 
06,  838 
34,  345 

63, 105 
50,  000 


3, 

264 

20, 

300 

S2, 

391 

379, 

076 

49 

285 

230 

461 

94 

875 

12, 

300 

4 

400 

12 

94S 

7 

027 

17 

000 

5 

500 

4 

000 

57 

7.92 

9 

700 

30 

464 

156,  660 

10 

000 

59 

704 

11 

090 

39 

105 

16 

360 

93 

1.52 

1 

210 

6,400 

10 

000 

Value  of 
materials. 


$15, 125 

28, 180 

464, 137 

100,  000 

25,  991 

4,000 

436,  592 

112, 100 

68,  844 

45,  892 

178,  030 

112,  298 

20,  000 

22,  780 

22,344 

13,  810 
25,008 
94,  300 

29,  565 
24,  900 

30,  370 
178,  710 


314,713 

17,  000 
26,  000 

129,  350 
10,  000 

25,  000 
12,  500 
50,  000 

2,  200,  674 

16,  800 

3'2,  700 
36,  400 

220,  091 
58,716 

197,  000 

18,  875 
50,  000 

300,  070 

3,  081,  700 
173,  000 

87,  000 
126,  000 

28, 450 
136,  810 

66,  340 

110,485 
275,  000 


Value  of 
products. 


11,  000 


2,497 

30, 

Kill 

3,  051, 

052 

007,  935 

259, 

996 

272, 

1.50 

110, 

000 

28,  700 

11, 

000 

30, 

000 

13, 

663 

102,  660  1 

25, 

000 

15 

80n 

88,  646  1 

6 

900 

210,  829 

791,  loS 

14 

000 

94,  300  1 

5 

550 

157 

820 

214 

500 

95 

.508 

32 

000 

26 

700 

32 

300 

12 

000 

$38,  775 

56,160 

691,  &J8 

175,  000 

42,  395 

30,  280 

490,  326 

216,  515 

92, 175 

48,  840 

219,  180 

172,  900 

30,  000 

52,  345 

45,  050 

28,  660 
44,  987 
130,  000 
57,  780 
52,  500 

52, 100 
247,  824 


824,  800 
35,  000 
42,  000 

154,040 
20,  000 

50,  000 
28,  000 
7.5,  000 

3,  543,  170 

28,  000 

63,  943 
65,  000 
349,  083 
276,  650 
241,  000 

25,  900 

70,  000 

620,  789 

4,  412,  000 
296,  000 

119,  000 
230,  000 
02,  610 
248,  370 
111,  861 

200,  700 
345,  000 


23, 

525 

65, 

250 

3,  344,  870 

1,  285, 

629 

427, 

760 

655,  900 

265,  000 

52,  000 

21 

300 

55 

.536 

34,  208 

165 

000 

40 

000 

22 

800 

181 

000 

25 

000 

1  293 

802 

,413 

692 

35 

300 

207,000 
24,  622 

253 

000 

262 

050 

2.57 

123 

4C 

000 

48,  000 
60,  000 

315 


30,  000 
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Table  Y.— SELECTED  STATISTICS  OF  MANUPACTUEES,  BY  COUNTIES,  ETC.:  1880. 

NEW  YOEK— Contimied. 


Cotmties  and  industries. 


Monroe — continued. 

Needles  and  pins 

Oil,  lubricating 

Paper , 

Patent  medicines  and  compounds  {see  also  Drugs  and  chemicals).. 
Perfumery  and  cosmetics 


Printing  and  publishing  (see  also  Litbograpliing) 

Saddlery  and  harness 

Safes,  doors,  and  vaults,  fire-proof , 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed ;  "Wood,  turned 

and  carved). 
Saws 


U"o.  of 

estab- 

Ush- 

ments. 


Scales  and  balances 

Shipbuilding 

Shirts 

Silk  and  silk  goods  (see  also  Mixed  textiles)  . 
Soap  and  candles 


Spectacles  and  eyeglasses 

Steam  fittings  and  beating  apparatus  (see  also  Foundery  and  ma- 
chine-shop products) . 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars 
and  cigarettes). 

Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smok- 
ing and  snuff). 

Tools  (see  also  Cutlery  and  edge  tools ;  Hardware) 

Trunks  and  valises 

Upholstering  (see  also  Furniture) 

Yinegar ,' 

■Whips ;" 


"Wirework 

Wood,  turned  and  carved  (see  also  Lumber,  planed ;  Sash,  doors, 

and  blinds). 
"Woolen  goods  (see  also  Mixed  textiles) 


MONTGOMEKT : 

Agricultural  implements  . 
Bags,  other  than  paper  . .  - 
Boxes,  fancy  and  paper... 

Brick  and  tile 

Brooms  and  brushes 


Carpets,  other  than  rag 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Clocks 

Coffins,  burial  cases,  and  undertakers'  goods 

Cotton  goods  (see  also  Hosiery  and  knit  goods;  Mixed  textiles). 

Flourtug-  and  grist-miU  products 

Food  preparations  (see  page  39) . 
Foundery  and  machine-shop  prO' 
Furniture , 


)  products  . 


Hosiery  and  knit  goods  (see  also  Cotton  goods) . 

Iron  forgings 

Leather,  dressed  skins 

Leather,  tanned 

Liquors,  malt 


Lumber,  sawed 

Miirble  and  stone  work - 

Mixed  textiles  (see  also  Cotton  goods)  . 

on,  linseed 

Paper 


Saddleiy  and  harness 

Sash,  doors,  and  blinds ,. 

Shoddy  (see  also  Mixed  textiles)  

Springs,  steel,  car,  and  carriage 

Tinware,  copperware,  and  sheet-iron  ware. 


Tobacco,  cigars  and  cigarettes. 
Trunks  and  valises 


New  York  ( 
Niagara : 


)  Table  VI). 


Agricultural  implements 

Bread  and  other  bakery  products  - 

Carriages  and  wagons 

Clothing,  men's 

Cooperage  


Cotton  goods - 

Flouring- .and  grist-mill  products 

Foundery  and  machine-sbop  products 

Fruits  and  vegetables,  canned  and  preserved. 
Furniture 


Furniture,  chairs  . 
Glass 

Leather,  tanned . . 

Liquors,  malt 

Lumber,  planed  . . . 
316 


2 
12 
53 

1 
2 

1 

22 
2 
8 
4 

11 
1 

2 
2 
4 

23 
2 

11 
1 


Capital. 


$60,  000 
32,  000 
258,  OOO 
353,  300 
79,  000 

478,  338 
102,  805 
202,  400 
96,  400 

24,  000 

10,  000 
108,  800 
17,  500 
20,  000 
55,  600 

50,  000 
76,  500 

233,  625 
641,  000 

45,  275 


20,  000 
25,-500 
22,  400 
79,  000 
110,  500 

12,  000 
103,  400 

48,  000 


34,  OOO 
100,  000 
15,  000 
20,  000 
159,  200 

1,  344,  858 
68,  000 

141,  930 
25,  000 

200,  500 

40,  000 
289, 100 

12,  000 
209,  500 

25,  50O 

1,  423,  000 
100,  000 

11,  700 
32,  000 
46,  000 

93, 162 

6,500 

1,  363,  000 

150.  000 

115,  000 

15,  800 
68,  000 

1,700 
90,  000 

12,  000 

16,  175 
34,000 


72,  000 
41,  260 
48,  600 
26,  500 
106,  800 

10,  000 
700,  500 
273,  000 
105,  600 

45,  500 

10,  000 
45,  000 
25,  000 
88,  827 
64,  000 


AVERAGE  NUMBER  OP 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


Females 

above  15 

years. 


Children 

and 
youths. 


5 

11 

78 

106 

22 


108 


206 
207 


73 


30 
62 
31 
59 
49 

11 
131 


30 
12 
31 
56 

223 

491 

89 

65 

6 

14 

40 
56 
27 
106 
28 

505 

120 

5 

7 

10 

72- 

9 

372 

65 

50 

25 

54 

6 


47 
20 
40 
30 
264 


129 

464 

99 

43 

20 
76 
8 
11 
55 


71 
248 


5 
139' 


Total 

amount  paid 

in  wages 

during  the 

year. 


28 


14 
110 


11 


163 


275 
20 


241 


25 


$12,  000 

6,544 

29,  900 

71,  500 

23,  747 

236,  680 
55,  264 
41,  300 
37,  822 

21,  000 

9,100 
39, 118 

9,106 
10,  OOO 

6,660 

52,  000 
17,  610 

96,  909 
156,  600 

32, 184 


14,  560 
21,  000 
13,  631 
10,  081 
35, 103 

6,528 
70,  851 


,250 


10,  040 
21,  000 

15,  000 
9,  C34 

66,  050 

361,  805 
28,  750 

16,  799 
3,500 
8,000 

24,  000 
15,  493 

6,600 
35,  620 

6,298 

425, 154 
50,  000 
1,200 
2,780 
4,930 

15,  428 
4,500 

410,  150 
22,  000 
14,  600 

8,210 

16,  000 
2,250 

20,  000 


7,675 
4,680 


18,  698 

8,925 

10,  400 

12,  300 
61,  620 

2,000 
58,  380 
144,  830 
31, 105 
18,  400 

7,000 

18,  000 

3,000 

5,336 

13,  200 


Value  of 
materials. 


$20,  OOO 

15,  500 

214,  300 

410,  600 

80,  000 

309,  425 
107,  625 
110,  800 
100,  050 

40,  500 

14,  000 
92, 180 
11,  350 
36,300 
82, 188 

29,  476 

81,  700 

183,  770 
963,  478 

64, 163 


16,000 
51,  200 
44,  990 
117,  345 
72,  632 

15,  300 
92,  839 

23,  845 


9,345 

200,  000 

36,  000 

5,616 
266,  500 

730, 116 
49,  900 

271,  377 
15,  000 
20,  250 

24,  000 
472,  589 
15,  500 
60,  839 
10,  600 

1,  231,  555 
91, 000 

19,  750 
23,  200 
24,995 

92,  064 

12,  000 

1, 194, 127 

800,  000 

66,  816 

17, 151 
44,  800 
23,  220 
120,  000 
15,  803 

20,  375 
17,  300 


38,  025 
40,  400 
14, 100 

17,  000 
137,  600 

26,  000 

,  998,  477 

235,  900 

87,  852 

15,  900 

3,000 
23,  055 

18,  460 
27, 194 
30,80a 


Value  of 
prodncts. 


$40,00* 
34, 000 
273,  245 
604, 800 
155, 000 

664, 888 
211, 195 
204, 000 
191,  500 

80,  OOO 

33, 000 

158,610 

28, 300 

60,  OOO 

103, 527 

110, 775 
136, 50O 


1, 200, 747 
145, 443 


40,  000' 
85,  000 
86, 270 
148,  MO' 
163, 983 

28, 930' 
247, 009 


34, 120 
300, 000 
60,  000 
22,  436 
494, 300 

1, 639, 126 
100,  258 
365, 996 
20, 000 
40, 600 

55, 000 
529, 802 

26, 000 
130,  825 

27, 904 

2,  322, 475 
180,  000 
26, 50O 
37, 000 
44,570 

138, 655 
22, 500 
2, 107, 475 
872,  000 
113, 454 

32, 943 
132,  COO 

28,340 
180, 000 

31,674 

»7,601 
28, 000 


71,842 
59,  265 
37,  000 
40,  000 
236, 974 

35, 000 

2,  508, 724 

609, 350 

156, 365 

46,  300 

30, 000 
55,  000 
26, 200 
48, 382 
63,0«0 
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NEW  YORK— Continued. 


Coiuities  and  industries. 


NiAGAEA— continued. 

Lumber,  sawed 

Malt 

Maible  and  stone  work 

Paper  (see  also  Wood  pulp)  . 
Printing  and  puljliaiiing 


Saddlery  and  harness 

Shipbuilding 

Shirts 

Tinware,  copperware,  and  sheet-iron  "ware  . 
Tobacco,  cigai'S  and  cigarettes 


"Wood  pulp 

Oneida  : 

Agricultural  implements 

Boots  and  shoes 

Boxes,  wooden,  packing 

Brass  ware 

Bread  and  other  bakery  products  . 


Brick  and  tile 

Carriages  and  wagons 

Cheese  and  butter  (factory) . 

Clothing,  men's 

Clothing,  women's 


Coifee  and  spices,  roasted  and  ground 

Confectionery 

Cotton  goods  (see  also  Hosiery  and  knit  goods)  - 

Dyeing  and  finishing  textiles 

I'lavormg  extracts 


No.  of 
estab- 
lish- 
ments. 


Plouring-  and  grist  mill  products 

I^oundery  and  machine-shop  products  (see  also  Steam  fittings  and 
heating  apparatus). 

Fruits  and  vegetables,  canned  and  preserved 

ITurniture  (see  also  Mattresses  .ijid  spring  beds ;  Upholstering) 

IFurniture,  chairs 


Purs,  dressed 

Grlass - 

Hardware,  saddlery , 

Hosiery  and  knit  goods  (see  also  Cotton  goods ;  "Woolen  goods) . 
Iron  .and  steel 


Le.ather,  tanned 

Lime 

Liquors,  malt 

Looking-glass  and  picture  friunes. 
Lumber,  sawed 


Marble  and  stone  work - 

Matches 

Mattresses  and  spring  beds  {see  also  Pumiture) 

Oilcloth,  floor 

Paints ■ 


Perfumery  and  cosmetics  . 
Printing  and  publishing  . . 

Siiddlery  and  iiarnesa 

Sash,  doors,  and  blinds  — 
Shipbuilding 


Shirts 

Silk  and  silk  goods 

Silverware  1 

Slaughtering  and  meat-pa<iking 

establishments. 
Soap  and  candles 


not  including  retail  butchering 


Steam  fittings  and  heating  appar.itus  (see  also  Poundery  and  ma,- 

chine-shop  products). 

Surgical  appliances 

Telegraph  and  telephone  apparatus 

Tinware,  copperware,  and  sheet- iron  ware 

Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 

cigarettes). 

Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 
and  snuff). 

IJpholstering  (see  also  Purniture) 

"wooden  ware 

Woolen  goods 

Onondaga  : 


Agricultural  implements 

Baking  and  yeast  powders 

Baskets,  rattan  and  willow  ware - 

Belting  and  hose,  leather 

Billiard  tables  an<^  materials 


Boots  and  shoes 

Boxes,  fancy  and  paper - 

Bread  and  other  bakery  products 

Brick  and  tile  (see  also  Drain  and  sewer  pipe)  . 
Carriages  and  wagons 


S 
11 

1 
11 

10 
19 
132 

.    27 
4 


15 
5 

12 

6 

104 

16 

1 
2 
1 
3 

1 

13 
35 
10 
13 

7 
1 
1 
i 


Capital. 


$284,  500 

67,  472 

31,000 

130,  000 

87,  000 

43,  875 
57,  800 
17,  000 
23,  600 
13,  500 

140,  000 


111,  800 
560,  000 
43,  500 
10,  000 
65, 100 

73, 175 
128,  800 
257,  452 
948,  520 

15,  500 

12,  500 

14,  000 

3, 165,  988 

50,  000 

100,  000 

395,  200 
691,  386 

54,  475 

119, 150 

60,  000 

30,  000 
160,  000 
107,  000 
185,  000 
673,  000 

318, 100 

19,  083 
226, 100 

18,  450 
298,  457 

59,  975 
75,  000 
8,000 
70,  000 
45,  500 

•l,  000 
240,  300 

49,  885 
294,  000 

47, 100 

5,300 
35,  000 

25,  000 
78, 125 

25,  000 

25,  000 

20,  617 
29,  000 

124,  672 
315,  000 

96,  500 

9,600 

37,  200 

1,  272,  000 


380,  500 

14,  00(1 

19,  560 

10,  000 

9,500 

84,  000 

12,  000 

68,  494 

125,  600 

165,  600 


AVERAGE  NUMBER  OF 
HANDS   EMI'LOYED. 


MilleS 

above  16 
years. 


159 
10 
19 
58 
61 

27 
161 
2 
34 
42 


99 
392 

42 
,65 

52 

121 
135 
199 
946 


12 

708 

28 

10 

91 
626 


152 
89 
508 

190 
39 
75 
13 

176 

76 
10 
10 
30 
11 

12 
166 

67 

250 

70 

2 
22 

6 
40 


18 

20 

23 

114 

46 


102 

10 
32 
603 


300 
11 

305 

5 

15 


77 
130 
258 


Females,  Children 
above  16      and 
years.       youths. 


305 
14 


62 

1,643 

38 


4 
1,  042  . 
3 


193 
3 


21 
210 


4 
100 


131 

32 

10 

1 


3 

407 


38 


Total 

amount  paid 

in  wages 

during  the 

year. 


14 

1 

'i05' 


$76,  933 

2,540 

10,  000 

30,  000 

29,  990 

12,  800 
78,  650 

9,060 

13,  600 
19,  200 

14,  700 


39,  076 

239,  369 

13,  540 

23,  336 

20,  822 

25,  694 

49,  957 
46,  429 

455,  855 
5,947 

3,100 
6,200 
486,  0.57 
9,825 
7,856 

23,  339 
214,  572 

24,  250 
35, 180 

21,  600 

6,000 
63,  179 
82,  770 
75,  612 
163,  749 

<58,  719 

12,  306 
35,  448 

6,«30 

50,  586 

27,  202 
10,  800 

3,900 
12,000 

7,050 

5,000 
84,  657 
19,782 
90,  561 
29,  828 

8,600 

25,  000 
1,800 

13,  lOO 

3,408 
7,074 
8,476 

8,800 : 


Value  of 
materials. 


23, 

600 

44, 

081 

S 

733 

10 

060 

290,  302 

120 

H78 

4 

550 

18 

206 

3 

3K0 

6 

192 

81,  000  1 

7 

000 

25,117  1 

35 

740 

106 

bill  1 

$330,  225 

28,  472 

10,  600 

139,  500 

49,  700 

23,  700 
149,  300 
35,  243 
38,  760 
22, 125 

20,  600 


65,  996 
687,  862 

23,  990 

110,  800 

89,  380 

20,  775 

66,  000 
819,  843 

1,  411,  477 
25,  700 

21,  000 
25,  400 

1,  022,  026 
3.3, 158 
35,  000 

743,  726 
275,  694 

41,  800 
66,  750 

22,  600 

2.5,  000 

68,  518 

87,  600 

167,  053 

874,  665 

471,  752 
12,  024 

177,  483 
24, 100 

247,  975 

52,  042 
100,  000 
27,  000 
45,  000 
32,  260 

15,  000 

67, 178 

61, 174 

307,  956 

41,  454 

10,  900 
236,  415 

20,  000 
165,  365 

35,  692 

11,  428 

42,  000 
11,  000 

116,383 
140,  900 


81,  923 

11,  300 

22,  019 

1, 169,  Oil 


197,  948 
31,  000 

9,  722 
20,  364 
22,  000 

307,  000 
15,  000 

198,  819 
20,  006 

183,  705 


"Value  of 
products. 


$517,  626 

55,  939 
30,  000 

186,  500 
100,  019 

61,  650 

263,  400 

65,  000 

74,  650 

56,  750 

120,  000 


150,  711 

1,  066,  066 

46,  570 
147,  466 
127,  494 

62,  086 

155,  260 

1, 124, 196 

2,  284,  550 

42,  500 

29,  000 
44,  400 
1,  981,  081 
66,  880 
50,  000 

834,  002 
617,  726 

82,  300 

139,  000 
68,  300 

40,  000 

140,  000 

195,  000 
408,  234 
919,  721 

635,  466 
31, 125 
316,  853 

41,  600 
S81,  422 

100,  8.53 
121,  000 

38,  500 
65,  000 
60,  000 

.'5,  000 
232,  307 

101,  946 
625,  378 

84,  376 

27,  400 
296,  500 

25,  000 
209,  787 

47,  024 

26,  209 

95,  COO 

30,000 
220,  085 

196,  315 


162,  035 

22,  050 

41,  037 

1,  624,  006 


447,  088 
43,  000 
35,  339 
40,  Olio 
33,  300 

440,  100 
30,  000 

274,  507 
82,  320 

393,  574 
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NEW  YOEK— Continued. 


Counties  and  industries. 


Onondaga — continued. 

Cement 

Cheese  and  butter  (factory) 


Clotliing,  men's . 

Clothing,  women's 

Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods 

Confectionery 

Cooperage  

Coppersmithing  (see  also  Tinware,  copperware,  and  sheet- iron  ware) 
Cotton  goods 


Cutlery  and  edge  tools  (see  also  Hardware) 

Drain  and  sewer  pipe  (see  also  Brick  and  tile) . 

Fertilizers 

Fire-arms 

Flooilng-  and  grist-mill  products 


No.  of 
estab- 
lish- 
ments. 


Food  preparations  (see  page  39) 

Foundery  and  machine-shop  products 

Fruit.s  and  vegetahlea,  canned  and  preserved  . 

Furniture  \see  also  Upholstering) 

Furniture,  chairs 


Furs,  dressed 

Glass  

Gunpowder 

Hardware  (see  also  Cutlery  and  edge  tools) . 
Hardware,  saddlery 


Iron  and  steel 

Iron  bolts,  nuts,  washers,  and  rivets. 

Jewelry 

Lead,  bar.  pipe,  sheet,  and  shot 

Leather,  curried 


Leather,  tanned . . . 
Lime 

Lime  and  cement  . 
Liquors,  distilled  . 
Liquors,  malt 


Lithographing  (see  also  Printing  and  publishing) 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  Wood,  turned 
and  carved). 

Lumber,  sawed 

Marble  and  stone  work 


Matches 

Millinery  and  lace  goods 

Musical  instruments,  organs  and  materials  . 

Paper 

Patent  medicines  and  compounds 


Pens,  gold 

Printing  and  publishing  (see  also  Lithographing). 

Pumps,  not  including  steam  pumps 

Kooiing  and  reeling  materials 

Saddlery  and  harness 


Salt 

Salt,  ground 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  Wood,  turned 

and  cai-ved). 
Shipbudding 

Shirts .■;;.■ 


Silverware 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Soap  and  candles 

Stone-  and  earthen- ware 

Tinware,  copperware,  and  sheet-iron  ware  (sec  also  Coppersmithing) . 

Tobacco,  cigars  and  cigarettes 

Upholstering  (see  also  Furniture) 

Vinegar 

"Wheelbarrows 

Wood,  turaed  and  carved  (see  also  Lumber,  planed ;  Sash,  doors, 
and  blinds). 


Woolen  goods 

Ontaeio  : 

Agricultural  implements 

Bread  and  other  bakery  products  . 

Brick  and  tile 

Carriage  and  wagon  materials 

Carriages  .and  wagons 


Clothing,  Twen's 

Cooperage 

Flouring-  and  grist-mill  products , 

Foundery  and  machine-shop  products. 
Furniture , 


5 
11 

7 

2 
14 

3 
1* 
24 


Capital. 


.318 


$45,  000 
70,  900 

924,  300 
20,  200 

102,  500 

16,  700 
64,  500 

114,  700 
14,  000 

150,  000 

607,  SOO 
11,400 
53,  000 
75,  000 

732,  150 

7,600 
671,800 

40,  000 
259,  925 

40,  500 

25,  000 
130,  000 

20,  000 
30,  000 

118,  000 

1,  306,  000 

35,  070 

1,700 

10,  000 

30,  500 

74,  400 
44,  800 
42,  500 
25,  000 
652,  497 

25,  000 
95,  731 

154,  300 

161,  600 
94,  800 

39,  650 

21,  800 
15,  900 

375,  OOO 
42,  200 

8,500 

289,  000 

67,  000 

IT,  525 

32,  731 

2,  280,  081 
229,  200 
97,  000 

30,  200 

26,  950 

70,000 
221,  000 

94,  000 
61,  000 
88,  660 

303,  230 
21,250 
33,459 
91,  000 

26,  650 


187,  000 


108,  584 
13,  OOO 
28,  900 
72,  800 
63,  500 

35,  600 

36,  140 
361,  800 

74,000 
23,  OOO 


A\'ERAGE    NUMBER   OF 
HANDS   EMPLOYED. 


Males 

above  16 

years. 


61 

33 

832 

5 

19 

5 

36 

332 

13 

37 

243 
17 
24 
96 

174 


422 

46 

250 

106 

3 
72 

7 
42 
362 

685 
54 
2 


Females 

above  15 

years. 


16 

56 

32 

6 

136 

35 
128 
114 

135 

127 

9 
6 

58 
165 

11 


20 
36 
53 

962 

130 

59 

29 
24 

17 
64 

21 

62 

147 

636 
20 
21 
62 
45 


13 

1,858 

101 

1 

5 
6 


45 


Children 

and 
youths. 


153 


114 


Total 

amount  paid 

in  wages 

during  the 

year. 


12 


28 


$15,  800 

6,870 

488,  671 

17,  931 

13,  830 

5,550 
15,  698 
89,  040 

6,318 

14,  000 

77,  946 
7,902 
3,950 


37,  000 
62,  854 

550 

174, 165 

6,942 

98,  605 

39,  200 

3,800 

41,  388 

4,500 

9,392 

106,  685 

271,  487 
13,  214 
1,690 
1,600 
5,191 

5,292 

13,  200 

7,800 

2,500 

65,444 

11,  000 

41,  383 
29,  511 

27,  699 
65,  096 

9,360 

17,  456 
11,491 
79, 135 

4,682 

5,000 

115,638 

7,400 

16,  950 

18,  466 

274,  087 
31,807 
25,  600 

11,  638 
43,  877 

10,  200 
22, 126 

8,700 

28,  COO 
49,  451 

280,  443 

11,  376 
4,230 

14,  600 

12,  848 


68,  477 


30,  660 
7,190 
8,294 

27,  640 

25,  760 

20,  692 
16,  614 

26,  516 
IS,  675 

6,164 


Value  of 
materials. 


$21,  600 

94,  072 

1,  686,  888 

79,  930 

163,  000 

10,  900 
96,  632 
270,  329 
23,  600 
63,  677 

202,  250 

25,  850 
27,  570 
22,  500 

1,  855,  994 

18,  500 
420,  742 

35,  000 
226,  010 

45,  000 

24,000 
40,  589 
27,  000 
12,  857 
196,  720 

629, 141 
45,  359 

26,  500 
40,  000 
79,  606 

104, 161 

8,900 

20,  748 

19,  250 

333, 196 

9,650 

77,  000 

78,  550 

102,222 

66,  991 

50,  062 
65, 120 
19,  383 
293,  410 
28,  866 

11,400 
84,  792 
19,  600 
34,  700 
49,  257 

507,  020 
218,  943 

67,  300 

16,  487 
44,  366 

43,  000 
518,  690 

70,  979 

26,  605 

110,  920 

462, 389 
33,  080 
13,  009 
21,978 

17,  798 


384,  038 


48, 127 

36,  766 

7,157 

64,  855 

25,  750 

43,500 

31,  626 

743,  648 

17,  300 

26,  000 


Value  of 
products. 


$47,  ooe 

136,732 

2,  562, 4S3 

106,  40» 

194, 950 

20,  OOO 
126,842 
426,644 

37, 254 
100, 000 

299,  385 
44, 200 
36,  600 

116,  OOO 
2, 105, 821 

22, 500 
713,  871 

60,  000 
414,  098 
107, 800 

39, 000 
116,  940 
39, 60O 
49,  OOO 
365, 478 

1,  268,  852 
71,292 
30, 609 
60, 000 
95, 398 

136,  846 
36, 500 
37,  710 
28,  875 

694,  945 

22,841 
161, 414 
128, 200 

168,  932 
151, 590 

71, 000 
107, 960 

36,  554 
447,512 

48, 534 

20, 000 
248, 152 
40,  OOO 
65,  OOO 
92, 047 

1, 107, 760 
266, 906 
110, 400 

30, 700 
160, 686 

73, 000 
620, 918 

101, 540 
86, 223 
200,419 

962, 923 
58,100 
27, 696 
47, 124 
39, 181 


633,771 

134,922 
60,  016 
26, 318 

108, 600 
63, 300. 

77, 356; 
66, 621 
844,644 
63, 600 
42,000< 
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Table  Y.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

NEW   YOEK— Continued. 


Counties  and  industries. 


Oktabio — continued. 

Gloves  and  mittens  . 

Leatlier,  curried 

Leatlier,  tanned 

Liquors,  malt 

Lumber,  planed 


Lumber,  sawed 

Malt 

Marble  and  stone  "work  . 
Paper 

Saddlery  and  harness  . .  - 


Spectacles  and  eyeglasses 

Tinware,  copperware,  and  sheet-iron  ware  . 
Tobacco,  cigars  and  cigarettes 


No.  of 
estab- 
lish- 
ments. 


Oeakge  : 


Agricultural  implements 

Boots  and  shoes 

Bread  and  other  bakei-y  products  . 

Brick  and  tile 

Brooms  and  brushes 


Carriages  and  wagons 

Cheese  and  butter  (factory) . 

Clothing,  men's 

Confectionery 

Cordage  and  twine 


Cotton  goods  (see  also  Mixed  textiles)  . 

Cutlery  and  edge  tools 

Dyeing  and  finishing  textiles 

Fertilizers 

Piles  (see  also  Saws) 


rionring-  and  grist-mill  products 

Toundery  and  machine-shop  products  . 

Furniture 

Glass  

Gunpowder 


Hats  and  caps,  not  including  wool  hats  . 

Iron  and  steel 

Leather,  curried 

Leather,  tanned 

Liquors,  malt 


Lumber,  sawed 

Marble  and  stone  work 

Mixed  textiles  (see  also  Cotton  goods;  "Woolen  goods)  . 

Oilcloth,  lloor 

Paints 


Paper 

Prmting  and  publishing  . 
Saddlery  and  harness 


Shipbuilding. 


Shoddy  (see  also  Mixed  textiles) 

Soap  and  candles 

Tinware,  copperware,  and  sheet-iron  ware. 

Tobacco,  cigars  and  cigarettes 

Trunks  and  valises 


"Wool  hats  (see  also  "Woolen  goods) 

"Woolen  goods  (see  also  Mixed  textUes ;  "Wool  hats  i  "Worsted  goods) . 
"Worsted  goods  (see  also  "Woolen  goods) 

Obleaks: 


Agricultural  implements 

Carriages  and  wagons 

Cooperage  

Flouring,  and  grist-mill  products 

Foimdery  and  machine-shop  products  . 


Furniture 

Lumber,  sawed  . 

Paper 

"Vinegar 

Oswego  : 


Agricultural  implements 

Boxes,  cigar 

Boxes,  wooden,  packing 

Bread  and  other  bakery  products . 
Carriages  and  wagons 


Cement 

Cheese  and  butter  (factory) 

Cooperage    

Cutlery  and  edge  tools 

Flouring-  and  grist-mill  products  . 


Capital. 


AVERAGE  NUMBEK  OF 
HANDS  EMPLOYED. 


Males   I  Females 

above  16  above  15 

years.       years. 


a  For  capital, 


$8,  400 
10, 000 
60,  000 
163,  000 
84,  000 

108,  250 
438,  000 

13, 100 
101,  000 

21,  230 

25,  000 
48, 150 
23,  500 


57,  000 
21,  000 
26, 300 

271,  200 
18,  000 

129,  000 
185,  550 

58,  800 
2,600 

32,  000 

800,  000 
60,  200 

390,  000 
35,  800 
55,  000 

427,  800 

341,  000 

65,000 

70,  000 

16,  000 

(a) 

767,  403 
87,  000 
79,  600 

256,  000 

63,  500 

30,  000 

190,  000 

60,  000- 
50,  000 

460,  000 
33,000 
33, 100 

262,  600 
26,  000 

14,  000 
222,  000 

61,  700 
10,  700 
20,  000 

335,  000 

470,  OOO 

46,  000 


83,  500 
41,000 
23,  295 
230,  050 
125,  000 

16,  500 

114,  600 
20,  000 
-  29,  500 


157,  000 

4,300 

27, 100 

46,  200 

62, 100 


15,  000 
100,  435 

39,  900 

20,  300 
1,  069,  700 
see  "Wool  hats. 


11 

2 
2 

35 
27 

139 
64 
18 
59 

20 

13 
38 
33 


20 
18 
28 
329 
13 

69 
70 
73 
13 
20 

65 

222 

130 

68 

64 

91 
048 

09 
119 

16 

92 
439 
56 
31 
38 

64 
31 
159 
48 
43 

130 
26 
20 
190 
105 

23 
61 
54 
15 
13 

259 

368 

10 


Children 

and 
youths. 


47 
36 
57 
55 
108 

23 

130 

7 

30 


30 
11 
23 

27 
53 

12 
82 
63 
15 
167 


6 

113 

10 

10 

212 
24 
10 


1 

12 

152 

130 

10 


21 
1 


6 
101 


Total 

amount  paid 

in  wages 

during  the 

year. 


103 
36 


Value  of 
materials. 


$13,  500 

750 

750 

15,  598 

9,000 

23,  576 
19,  885 

9,  200 
22,  600 

8,448 

4,900 
17,  663 
15,  000 


15,  488 
7,000 
10,  715 
73,  400 
14,  500 

30,  600 

16,415 

43, 800 

6,470 

8,000 

52,  424 

125,  250 

63,  500 

10,  437 

28,  488 

26,  448 
255,  909 
36,  350 
51,  962 
10,  000 

59,  000 
189,  808 
25,  023 
12,  839 
17,  628 

17,  720 

18,  060 
76,  000 
18,  000 

20,  000 

78,  500 
14,  950 
6,235 
66,  309 
03,  478 

22,  060 
32,  400 

21,  887 
6,600 
9,600 

145,  400 

166,  222 

6,280 


12,  086 
15,  683 
14,  680 

13,  530 
40,  600 

10,700 

14,  300 
4,800 
4,250 


12, 120 
5,200 

18,  700 
11,  521 
23,  950 

3,060 

19,  447 
15,  697 

4,176 
77,086 


"V"aluo  of 
products 


$24,  000 
35,  700 

130,  000 
79,  194 

111,  040 

123,  952 

585,  630 

15,  403 

43,  750 

17,  905 

37,  000 
31,  850 
26,  800 


49,  598 
11,400 

22,  450 
47,  695 

23,  000 

34,  305 

229,  707 

107,  900 

7,000 

28,  000 

105,  690 
68,  700 

130,  582 
76,  600 
15,  949 

639,  680 
304,  472 

37,  600 
49,  774 
33,  233 

80,  000 
409,  017 
332,  634 
224,  980 

87,  931 

65,  971 
21,  350 
132,  456 
40,  000 
36,  000 

360,  020 
19,000 
16, 100 

193,  000 
98,  422 

105,  500 

226, 108 

68,  600 

7,630 

38,  000 

328,  343 

441,  439 

19,  524 


11,  605 
27,  000 
32,  620 
497,  269 
51,  500 

9,400 
59,  800 
18,  825 
14,  700 


11,  445 

12,  950 
15, 175 

52,  651 
28,  000 

18,  000 
289,  806 

53,  295 
12,  060 

2, 462,  016 


$48,  000- 
42,500 
216,  000 
141,  722 
139,  600 

191,  803 

607,  600 

30,  000 

91,  667 

42,  050 

49,  000 
67,  803 
55,  500 


99,  323 
21,  900 
48,  540 
196, 126 
40,  000 

89,  250 
363,  781 
182,  700 

21,  500 

40,  000 

100,  761 
202,  600 

331,  286. 
128,  250 

80,  895 

723,  792 
092,  142 
92,  600 
127, 183 
114,  368 

180,  000 
682,  570 
387,  670 
301, 140 
156,  988 

100,  555 
64,  900 

255,  000 
60,  000- 
85,  000 

572,  860 

41,  000 
35,  200 

332,  000 
183,  400- 

143,  000 

309,  648 

119, 150 

23,  485 

75,  000 

645,  400. 

669,70-1 

26, 154 


38,  559 
52,  988 
64,  430 
671,  097 
163,000 

31,  000 
94,  850 
34,  825 
26,  000 


66,  722 
20,  000 
60,  400 
80,  746 
63,934 

23,500 

391,  565 

82,680 

22,  550 

;,  697,  873 
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NEW  YORK— Contmued. 


Counties  and  industries. 


.Oswego — continued. 

Foundery  a,nd  machine-sJLop  products  . . 

Puriiiture 

Glass 

Hosiery  and  iinit  goods 

Instruments,  professional  and  scientific. 


Leather,  curried 

Leather,  tanned 

Lumher,  planed  (see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed 

Liquors,  malt , 


Malt 

Marble  and  stonework 

Mixed  textiles 

Paper 

Printing  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) . 

Shipbuilding 

Starch  

Tinware,  copperware,  and  sheet-iron  ware 


Tobacco,  cigars  and  cigarettes. 

"Window  blinds  and  shades 

"Worsted  goods 

.Otbego  ; 


Agricnltural  implements  .  - . 

Carriages  and  wagons 

Cooperage 

Cheese  and  butter  (factory) . 
Clothing,  men's 


.Cotton  goods  (see  also  Hosiery  and  knit  goods ;  Mixed  textiles)  . 

Plouring.  and  gi-ist-mill  products 

Eoundery  and  machine-shop  products 

Fu^rnitare 

Hosiery  and  knit  goods  (see  also  Cotton  goods) 

Leather,  tanned 

Lumber,  sawed 

Mixed  textiles  (see  also -Cotton  goods) 

Paper 

Saddlery  andharpess 


Sash,  doors,  and  blinds 

Shirts 

Tinware,  copperware,  and  sheet-iron  ware - 
Tobacco,  cigars  and  cigarettes 


Cheese  and  butter  (factory) 

Drugs  and  chemicals  

Flouring-  and  griat-mill  products  . 

Lumber,  sawed 

Paper 


Sash,  doors,  and  blinds 

/Queens  : 

Eaking  and  yeast  powders  (see  also  Drugs  and  chemicals) . 

Eread  and  other  bakery  products 

Brick  and  tUe 

Carriages  and  wagons 

Clothing,  men's 


-  ColBns,  burial  cases,  and  undertakers'  goods 

Cordage  and  twine - 

Drugs  and  chemicals  (see  also  Eaking  and  yeast  powders 

Explosives  and  fireworks ' 

J'loui-ing-  and  grist-miU  products 


Foundery  and  machine-shop  products 

Fruits  and  Tegetables,  cauhed  and  preserved  . 

Furniture 

Hats  and  caps,  not  including  wool  hats 

Ink 


Liquors,  distilled 

Liquors,  malt 

J^umber,  planed  (see  also  "Wood,  turned  and  carved). 

Lumber,  sawed 

Marble  and  stone  work 


Musical  instruments,  pianos  and  materials  , 

,Oil,  lard 

.Oilcloth,  enaineled 

.Oilcloth,  floor 

Paints  (see  also  Varnish) 


Paving  materials 

Rubber  and  elastic  goods  . 

Saddlery  and  harness 

fink  and  silk  goods 

Starch  


Ifo.  of 
estab- 
lish- 
ments. 


12 
14 
3 
1 
1 

10 

21 

7 

136 


111 

1 


Capital. 


44,  400 
100,  000 
100,  000 

10,  000 

104, 100 
627,  050 
184,  500 
385,  740 
68,  000 

85,  000 
21,600 

100,  000 
46,  400 

119,  000 

21,  375 
54,  600 
67,  900 
480,  000 
29,  700 

17,  300 
160,  000 
938, 167 


28,  500 
44,  060 

17,  576 
128,  225 

18,  900 

240,  000 
198,  200 
33,  300 
40,  510 
55,  000 

89,  260 
292,  250 
50,  000 
26,  000 
17,  800 

38,  675 
10,  000 

39,  300 
6,200 


40,  000 
76,  000 
29,  700 
23,  000 
26,  000 

i,  000 


50,  000 
25,  700 
63,  000 
36,  400 


140,  000 
15,  000 

451,  300 
40,  000 

173,  600 

40,  000 

112,000 

166,  150 

7,500 

100,  000 

60,  000 

370,  000 

17,  600 

42,  500 

104,  300 

.,  500,  000 
30,  000 
25,  000 
50,  000 
75,  000 

15,  000 

800,  000 

8,100 

100,  000 

-,  156,  000 


AVERAGE  NUMBER  OF 
HANDS  ElIPLOYED. 


Males 

above  16 

years. 


320 


450 
40 

152 
51 
25 

106 

297 

125 

470 

12 

14 
26 
38 
30 
76 

26 
92 
133 
365 
49 


115 
57 
29 
31 
36 

33 

237 
32 
15 

22 

39 
19 
45 
15 


30 
10 
69 

34 
23 

50 
20 
73 
23 
32 

109 
30 
16 
15 
10 

45 
95 
10 
16 
128 

230 
15 
35 

100 
4 

16 

440 
13 
75 

437 


Females 

above  15 

years. 


Children 

and 
youths. 


2 

6 

569 


17 


2 


42 


Total . 

amount  paid 

in  wages 

during  the 

year. 


$200,  429 

16,  552 

47,  394 

28,  017 

7,800 

37,  950 
100,  433 

51,  000 

100, 146 

6,146 

4,255 
7,875 

28,  017 
9,800 

30, 156 

8,275 

43, 150 

53,  633 

177,  754 

20,  369 

8,346 

29,  498 
209,  291 


10, 147 
14,  985 

5,171 
16,  285 

6,326 

56,  450 

14,  696 

7,600 

8,500 

20,  500 

9,  555 
33,984 
19,  000 

2,860 
4,474 

9,800 
24,  830 
16,  200 

4,320 


49,  428 

9,000 

862 

2,805 

6,500 

1,600 


25,  000 

10,  370 
19,  175 
21,  650 

12,  200 

19,  671 
9,000 

35,  926 
9,000 

14,  225 

66,  000 

29,  600 

11,  100 
11,  000 

7,000 

2.5,  000 

47,  050 

6,315 

6,800 

65,  955 

160,  000 
10,  200 

13,  000 

30,  000 
1,600 

4,500 
312,  530 

5,  930 
61,  000 
188,  532 


Value  of 
materials. 


$312, 461 

41,  600 

63, 156 

223,  463 

20,  000 

609,  840 
919,  818 
174,  805 
318,  593 
30,  970 

86,  000 
10,  585 
223,  463 
37,  700 
16,  901 

21,  676 
72,  700 
67,  719 

664,  384 
62,  800 

13, 106 
375, 000 
746, 104 


16,  700 

24,  760 

8,400 

241,  234 

12,  761 

133,  702 
373,  735 
9,450 
12, 115 
65,500 

88,  835 
175,  740 
55,  000 
13,  954 
15,  225 

22,  600 
69,  380 
36,  047 
11,  450 

327,  881 
75,  000 
38,  896 
12,  960 
40,954 

40,  000 

200,  000 

49,  250 

8,400 

19,  650 

22,  350 

50,  000 
22,  500 

120,  500 
27,  000 

163,  355 

71,  000 
136,  000 
32,  450 
40,  000 
65,  000 

260,  000 

239,  499 

31,  000 

28,  300 

97,  650 

250,  000 
33,  600 
00,  000 

150,  000 
40,  000 

10,000 

463,  000 

8,600 

98,  024 
693,  000 

Value  of 
products. 


$703, 980 
78, 000 
149,  734 
331, 878 
40,  000 

695, 100 
1, 218,  904 
258, 432 
551,487 
65, 125 

114,000 
35,  399 

331,  978 
60, 675 
70,  580 

48, 181 
145, 900 
145,  563 
990, 769 

98, 175 

25,  508 

445,  000 

1,  356, 741 


43,688 
68, 450 
24,800 
330, 499 
23, 691 

219, 870 
421, 719 
24,925 
32, 260 
113,750 

119, 900 
280, 060 
95,  000 
21, 755 
28, 100 

41, 850 
103, 685 
68,240 
21,  250 


463, 095 
125, 000 
42,483 
20, 776 
64,800 


245, 000 
75,  450 
40,  S22 
51,  350 
47,546 

100,  000 

47,  000 
203, 203 

48, 000 
192, 754 

101, 000 
193, 500 
69, 400 
60, 000 
90, 000 

375,  000 
427, 320 
60,  000 
46, 200 
218, 550 

440, 000 

48,  800 
120,  000 
260,  000 

60, 000 

22,000 
836, ODD 
23, 650 
190, 000 
1,226,000 
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Table  V.— SELECTED  STATISTICS  OF  MANUEACTUEES,  BY  COUNTIES,  ETC.:  1880. 

NEW  YORK— Continued. 


Counties  and  industries. 


Queens— continu  ed . 

Stone-  and  earthen -ware 

Tinware,  copperware,  and  sbeet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Varnish  (see  also  Paints) 

Wood,  turned  and  carved  (see  also  Lumber,  planed)  . 


"Wooden  wai'o 

KEIs'SSELAER  : 

A.ffricultnral  implements. . 

Bells 

Belting  and  hose,  leather  . 

Boots  and  shoes 

Boxes,  cigar 


Boxes,  fancy  and  paper 

Brass  castings 

Bread  and  other  bakery  products 

Brick  and  tile  (see  also  Drain  and  sewer  pipe)  . 
Brooms  and  brushes I 


Buttons 

Carriages  and  wagons 

Clothing,  men's 

Clothing,  women's 

Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods  . 

Collars  and  cuffs,  paper 

Confectionery 

Cooperage ■ 

Cordage  and  twine ■ 


No.  of 
estab- 
lish- 
ments. 


Cotton  goods  (see  also  Hosiery  and  knit  goods;  Mixed  textiles) - 

Cutlery  and  edge  tools  (see  also  Hardware)  

Drain  and  sewer  jjipe  (see  also  Brick  and  tile)   

Drugs  and  chemicals 

Electroplating 


Flouring-  and  grist-mill  products 

Foimdery  and  machine-shop  products  (see  also  Iron  work,  archi- 
tectural and  ornamental). 

Furnishing  goods,  men's - 

Furaiture  (see  also  Upholstering) 

Grease  and  tallow 


Gunpowder 

Hardware  (see  also  Cutlery  and  edge  tools) 

Hardware,  saddlery ■ 

Hats  and  caps,  not  including  wool  hats 

Hosiery  and  knit  goods  (see  also  Cotton  goods;  "Woolen  goods)  .. . 

Instruments,  professional  and  sciontilic 

Iron  aud  steel 

Iron  f orgings 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and 

machine-shop  products). 
Leather,  curried 


Leather,  tanned 

Liquors,  malt 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds)  . 

Lumber,  sawed 

Looking-glass  and  picture  frames 

Malt. 


Mantels,  slate,  marble,  and  marbleized 

Marble  and  stone  work 

Mineral  and  soda  waters 

Mixed  textiles  (see  also  Cotton  goods;  "Woolen  goods). 

Models  and  patterns 

Oilcloth,  floor 

Paints  (see  also  "Varnish) 

Paper  (see  also  Collars  and  caff's,  paper) 

Printing  and  publishing 


Regalia  and  society  banners  and  emblems 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) 

Shirts 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishment  s . 

Tinware,  copporware,  and  sbeet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Upholstering  (see  also  Furniture) 

Varnish  (see  also  Paints) 

Vinegar.... 


TVire 

"Woolen  goods  (see  also  Mixed  textiles) . 
Richmond: 


Bread  and  other  bakery  products 

Brick  and  tile 

Carnages  and  wagons 

Cleansiu";  and  polishing  preparations. 

Dentists  materials 

21   M   M 


Capital. 


$32,  000 
840,  275 

11,  050 
552,  000 

58,  000 

20,  000 


1,  609,  500 

40,  OOO 

15,  000 
82,  000 
10,  300 

41, 100 
30,  000 
128,  500 
170,  500 
307,  550 

50,  000 

38,  500 

217,  250 

26,  000 
60,  000 

25,  300 

20,  000 
29,  300 

16,  600 
105,  600 

325,  000 

75,  000 

1,000 

78,  000 

27,  000 

337,  095 

2,  480,  400 

830,  000 

36,  700 

6,800 

140,  000 

21,  300 
16,000 

20,  000 
264,  000 

100,  000 

4,  550,  000 

39,000 

21,  500 

70,  667 

15,  333 
849,  750 

40,500 
130,  800 

18,  600 

422,600 
35,  000 
56,  400 
62,  500 

125,  000 

68,  971 
215,  000 

45,  000 

1,  073,  465 

255,  338 

15,  000 
35,  700 
34,  500 
966,  000 
98,  000 


124,  200 
181, 125 

14,  000 
100,  000 

10,  000 

60,  000 
223,  OOO 


19,  000 
156,  000 
54,  000 
12,  000 
75,  000 


AVEKAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


Females  Chililren 
above  15       aud 
years,      youtbs. 


19 

432 

17 

34 


15 
13 
95 

22 

37 

7 

154 

279 

364 

25 
49 
247 
10 
26 


36 
60 
120 

73 

101 

1 

10 

76 

67 
2,471 

384 

60 

5 

35 
17 
15 
4 

185 

70 

3,857 

35 

33 

39 

6 

233 
30 
50 
20 

77 
20 
69 
41 
38 

90 

73 

14 

277 

228 

4 

47 

60 

318 

42 


117 

277 

20 

20 

5 

63 
97 


32 
150 
61 
10 
92 


5 
'820 


151 
119 


4,036 


1 

9 

271 


7,214 


51 


1 
107 


Total 

amount  XJaid 

in  wages 

during  the 

year. 

.$9,  742 

232,  960 

9,  000 

25,402 

10,  000 

17,  312 

430,  645 

6,479 

7,644 

39,  000 

9,500 

Value  of 
materials. 


4 
22 

1 
56 


57,  033 
6,600 
77,372 
78,  042 
186,  639 

15, 144 
22,  262 
190,285 
17,  740 
14, 444 

10,  814 
10,  000  , 
23, 143 
23,100 
86,  988 

78,  407 

40,  200 

620 

5,100 

22,  726 

27,  792 
1,316,055 

918,  932 

27,  003 

3,000 

21,  000 
7,781 

14,  725 

6,400 

123, 149 

38,  000 
1,  657,  396 

16,  925 
11,  800 

21,  240 

3,120 

111,  919 

14,  400 

14,154 

11,  062 

39,  030 
11, 180 
33,  073 
20,  659 
35,  079 

42,  989 
26,  389 
7,585 
131, 055 
126,  278 


7,  800  , 

19, 119 

22,914 

1,089,892 

17,580 

1 
45,583 

149,  362 

11,  628 

15,  500 

2,112 

24,  666 

61,100 

21, 100 

63,  000 

16,  500 

3,500 

50,000  1 

$11,  990 
884,  000 

20,  200 
536,  000 

24,  000 

50,  000 


Value  of 
products. 


$25,  000 
1,  550,  750 

44,730 
806,  800 

41,  000 

80,  000 


1,  013,  919 
53,  300 
38,  751 
77,  575 
23,  000 

2,  037,  690 

68,800 

52, 108 

138,  600 

43,  000 

96,  743 
22,  000 

311,518 
83,  098 

247,  944 

176,  739 
31,800 
479,743 
320,  500 
569,  273 

13,  973 
28,  500 
364,  215 
66,  300 
88,  820 

34,  422 
50,  850 

704,  836 
95,  695 

130,  704 

28,  450 
55,  000 
86,  188 
77,  830 
258,  220 

53, 150 
75,  000 
144,  366 
113,  080 
383,  398 

290,  646 

100,600 

15,  000 

12,  900 

18,  500 

474, 115 

163,  400 

20,  000 

39,  786 

56,  719 

033,490 
1,  238,  925 

727,  657 
3,  402,  434 

1,123,147 
48,  640 
28,  000 

3,  636,  614 
101,400 
35,  400 

87,  386 
30,  500 
29,  015 
18,  000 
252,  737 

121,  500 
40,  079 
53,  900 
3.-.,  000 

G3ri,  330 

20,  000 

4,  618,  802 

26,  312 

38,  700 

89,  454 

8,  702, 189 

51,  994 

CO,  100 

143,  500 

185,  000 

25,  000 
566,  349 
24,  OOO 
86,  634 
34,  891 

34,  000 

1,010,883 

44,  500 

131,  530 

57,  310 

477,  031 
6,864 
39,  253 
65,  314 
71,  907 

577,  617 
27,  065 
99,  820 
84,  526 

148,  800 

17, 114 

60, 153 

34,800 

693,  811 

106,  897 

99,  200 
126,  448 

49,  600 
970,  201 
322,  000 

40,  000 
35,446 
61,  700 
1,  580,  D19 
192,  383 

53,  900 
88, 102 
96,  70O 
3,  275,  781 
259, 161 

106,  910 
230,  392 

21,000 
120,  COO 

25,  000 

109,  335 
404,370 

43,  050 
160,000 

34,  009 

135,  038 
242, 143 

195,  418 
528,  600 

58,  000 
15,800 
19,  500 
10,  500 
45,  000 

95,  000 
142,  000 
60,  000 
22,  500 
180,  000 

321 
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Table  Y— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

NEW  yOKK— Continued. 


Counties  and  industries. 


PaciDioxii— continued. 


Liquors,  malt 

Lumber,  planed  (see  also  Wood,  turned  and  carTed). 

Oil,  linseed 

Oileloth,  floor 

Paints 


Paperhangings 

SbipbudtUn  g 

Stationery  goods 

Tinware,  copperware,  and  sheet-iron  ware 

Wood,  turned  and  carved  (see  also  Lumber,  planed)  . 

EOCKLAND : 


Boots  and  shoes  , 

Erick  and  tile 

Carriages  and  wa;rons 

Dyeint;  and  finishing  textiles 

rlourmg-  and  grist-mill  products  . 


Foundery  and  machine-shop  products.. . 

Gold  and  sUver  leal"  and  foil    

Hats  and  caps,  not  including  wool  hats. 

Ii  on  and  steel 

Lumber,  sawed 


Shipbuilding 

Shoddy  

Tobacco,  cigars  and  cigarettes. 
Saikt  Lawrence: 


Agricultural  implements 

Boxes,  wooden,  packing 

Bread  and  other  bakery  products  . 

Carriages  and  wagons 

Cheese  and  butter  (factory) 


Clothing,  men's 

Flouring-  and  gri.st-mill  products 

Foundery  and  machine-shop  products 

Furniture  

Xaolin  and  ground  earths 


Leather,  curried 

Leather,  tanned   

Lumber,  planed  (see  also  Sash,  doors,  and  blinds)  . 

Luni  ber,  sawed 

Marble  and  stone  work 


Paper 

Patent  medicines  and  compounds 

Printing  and  publishing 

Saddlery  and  harness , 

Sash,  doors,  aud  blinds  (see  also  Lumber,  planed) 


Starch  

Tinware,  copperware,  and  sheet-iron  ware. 

Tobacco,  cigars  and  cigarettes 

"Woolen  goods 

SAEATOGA : 


Agricultural  implements  

Bags,  X)aper 

Boxes,  fancy  anrl  paper 

Bread  and  other  bakery  products. 
Brick  and  tile 


Caniages  and  wagons 

Colk'tis  and  cuffs,  paper 

Confectionery 

Cotton  good.s  (see  also  Hosiery  and  knit  goods ;  Mixed  textiles) . 
Emery  wheels 


Flouring-  and  grist-mill  products 

Foundery^  aud  machine-shop  products 

Hai  d\^'arb  

Hosiery  and  knit  goods  (see  also  Cotton  goods)  . 
Iron  bolts,  nuts,  washers,  and  rivets 


Leather,  dressed  skins - 

Leather,  tanned 

Liiue 


Linen  goods 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed 

Marble  and  stone  work 

Mixed  textiles  (see  also  Cottitii  goods) 

Paper  (see  also  Collars  and  cutis,  paper;  "Wood  pulp)  . 
Pnuting  and  publishing    


Saddlety  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed). 

Slii]  I  building 

Tin  vTare,  coi)perware,  and  sheet-iron  ware 

Wood  pulp 

"Wooden  ware 
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Xo.  of 
estab- 
lish, 
ments. 


5 

7 

140 


3 

120 

7 

1 

2 

4 

29 

10 

10 

35 

1 

10 


Capital. 


$089,  250 

70,  000 

250,  000 

450,  000 

250,  000 

12,  000 

108,  600 

100,000 

6,000 

9,800 


119,100 
371,  700 

16,  000 
650,  000 

GO,  600 

72,  000 

1,000 

1,  .500 

110,000 

20,  700 

16, 100 
7,000 
6,300 


46,  200 

26,  700 
20,  100 
33,  700 

271,  722 

40,  250 
76i,  022 

80,  500 
102, 140 

73,  000 

11,500 

299, 100 

51,  000 

1,  050, 160 

10,  880 

50,  000 
88, 100 
32,  000 
31,  850 
65,  700 

55,  750 
107,  900 

27,  350 
58,  500 


251,  000 
75,  000 
30,  000 
24,  600 

14,  300 

15,  400 
100,  000 

17,  000 
530,  000 
10,  000 

308,  900 
157,  Olio 
165,  886 
315,  000 
17,  000 

100,  000 

228,  200 

30,  000 

70,  000 

55,  250 

,  003,  076 

22,  000 
155,  000 

,  058,  000 
37,  900 

23,  750 
55,  000 

8,000 
36,  300 
40,  000 


AVERAGE  NUMBER  OF 
HANDS  EAU'LOl'ED. 


Males 

above  16 

years. 


•J,  750 


303 

14 

70 

119 

100 

15 
119 
102 

10 

20 


404 
1,036 

S3 
238 

10 

125 

1 

16 


Females  CbUdren 
above  15       and 
years,      youths. 


41 

41 

23 

44 

209 

18 

150 

71 

95 

87 

1 
117 

65 
845 

28 


306 

11 

3 

16 

40 

32 

40 

10 

183 

3 

77 
119 

70 
178 
18 

42 
100 
44 

48 
29 

518 
10 
60 

592 
35 

23 
74 
35 
52 
10 

166 


17 


50 

e 

320 


80 


272 

71 

1 


Total 

amount  paid 

in  wages 

during  the 

year. 


20 
125 


17 


24 


$156,  521 

7,500 

50,  000 

60,  000 

42,  256 

4,000 
74,  350 
5.5,  000 

3,353 
10,  500 


2.57,  945 

264,  891 

11,000 

150,  000 

3,231 

37, 900 
470 

1.5,  000 
4,700 
4,590 

16,  580 
4,800 
5,225 


14,  049 

6,660 

9,141 

14,  900 

41,  621 

12,  578 
54,913 
24,  255 
27, 108 
26,  410 

182 

45, 184 

29,110 

182,  939 

10,  810 

13,  000 
16,  600 
13,  917 
10,670 
21,544 

3,496 

26,  867 

7,000 

7,600 


108,  370 
8,800 
14,  000 
1.5,  300 
7,490 

14,  300 

13,  050 

4,285 

128,  240 

1,920 

22,  472 

62,  088 
32,  326 

163,  750 
7,624 

13,  000 

63,  650 
10,  000 
26,  442 
12,782 

113,  231 

6,975 

89,  250 

243,  080 

14,  330 

9,935 
26,  100 
1.5,  400 
19,  512 

3,450 

.53,  644 


"Value  of 
materials. 


$793,  503 

28,  000 

920, 000 

150,  000 

258,  000 

25,  000 
100,  900 
245,  000 
10,  000 
32,  325 


602,  263 
108,  854 

12,  000 
300,  000 

69, 104 

34,  000 
21, 240 

10,  000 
12,  315 
32,  210 

11,  000 

35,  000 
11, 400 


15,  450 

12,  300 
43,  500 
17,  850 

726,  912 

24,  068 
1,  539, 158 
31,475 
39,  270 
12, 100 

10,391 
465,  054 
623,  487 
469,  025 

13,  650 

42,  000 
88,  468 
17,  396 
29,  598 
33,  300 


47,  060 
91,  276 
7,000 
39,  888 


192.  710 

200,  000 

16,  000 

38,  000 

4,080 

13,  700 
127, 4.58 

18,  000 
346,  343 

15,  000 

509,  708 
76,  450 
33,  516 

331,  463 
22, 400 

114,  000 
437, 482 

19,  000 
10,  000 
93,  711 

426,  290 
18,  000 

137,  375 

1,  281,  603 

10,  987 

33,  200 
61,  000 
25,  000 
30,  600 
7,200 

42,  400 


Talue  of 
products. 


$1,414,732 

53, 000 

1, 058, 500 

300, 000 

450, 000 

31,000 
188, 800 
335, 000 
28,000 
65,875 


953, 600 
637,440 

27, 000 
900, 000 

83, 680 

99, 000 
23, 320 
30, 000 
23, 100 
47, 048 

30,000 
45,  000 
20, 140 


42, 814 
22, 500 
69,  900 
40, 500 
1,  004, 023 

44,863 
1, 724, 512 
84, 950 
100, 058 
87, 000 

23, 325 
628,427 
564, 618 
831, 793 

35,800 

62, 000 
222,000 
47,978 
61,938 
70,200 

70,160 
149, 750 
22,  500 
69,302 


339, 985 
240, 000 
32, 000 
64,000 
21,700 

39,600 
208,832 

42, 500 
669, 695 

40,  000 

505, 971 
173,200 
113,600 
708,400 
34,724 

154,000 
598, 050 
35,  OUO 
46,000 
120,337 

676, 835 
37, 000 

310,400 

1, 833, 949 

38, 100 

56,400 
113,000 
49, 000 
77, 300 
21, 600 

152, 000 
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Table  V.— SELECTED  STATISTICS  OF  MANTJFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

NEW  YORK— Cojitinued. 


Cotmties  and  induBtries. 


SCIIEOTCTADT: 

Agricultural  implemonts 

Boots  and  shoes 

Breail  and  otber  bakery  products 

Brooms  and  bmshea   

Car,  railroad,  street,  and  repairs 

Carriages  and  wagons 

Clotbing,  men's 

Clothing,  women's 

Flouring-  and  grist-mill  products 

Toundery  and  macbine  -sliop  products 

Tamiture 

Hosiery  and  knit  goods 

Liquors,  malt 

Malt 

Printing  and  publishing 

Saddlery  and  harness  

Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Schoharie  : 

Agricultural  implements 

Clothing,  men's 

Floui  ing  and  grist-mill  products 

Lumber,  sawed .' 

Paper 

Tinware,  copperware,  and  ebeet-iron  ware 

Schuyler : 

Clothing,  men's 

Plouiing-  and  grist-mill  products 

Poundery  and  machine-snop  products 

Lumber,  sawed 

Malt 

Sash,  doors,  and  blinds 

Shipbuilding 

Tinware,  copperware,  and  sheet-iron  ware 

Sexeca : 

Balling  and  yeast  powders 

Carriage  and  wagon  materials 

Clothing,  men's 

Cooperage 

Plouring-  and  grist-mill  products 

Fonndery  and  machine-shop  products 

Lumber,  sawed 

Malt     

Printing  and  publishing 

Printing  materials 

Tinware,  copperware,  and  sheet-iron  ware 

AVooden  ware 

AVoolen  goods 

Steuben : 

Agricultural  implements 

Boots  and  shoes 

Boxes,  wooden,  packing 

Bread  and  other  bakery  products 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Clothing,  men's 

Cooperage  

Dyestuffs  and  extracts 

Flouring-  and  grist-mill  products 

Foundery  and  machine-sbop  products 

Furniture 

Furniture,  chairs 

Glass 

Iron  forgings 

Leather,  curried 

Leather,  tanned , 

Liquors,  malt 

Liquors,  vinous 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed 

Marble  and  stone  work 

Paints 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed). 

Springs,  steel,  car,  and  carriage 

Tinware,  copperware,  and  sheet-ironware 

Tobacco,  cigars  and  cigarettes 


No.  of 
estab- 
lish- 
ments. 


Capital. 


1 

$150, 

1 

13, 

7 

13, 

20 

94, 

_1 

100, 

G 

25, 

2 

15, 

1 

10, 

4 

49, 

6 

528, 

2 

14, 

1 

100, 

a 

30, 

1 

45, 

4 

34, 

5 

4, 

2 

35, 

K 

35, 

11 

19, 

R 

56, 

H 

18, 

85 

195, 

54 

115, 

2 

H 

8 

17, 

3 

11, 

14 

120, 

4 

43, 

28 

34, 

1 

70, 

I 

13, 

4 

20, 

G 

10, 

2 

45, 

1 

47, 

4 

10, 

8 

22, 

15 

272, 

fi 

1,  278, 

i) 

53, 

3 

86, 

4 

21. 

1 

15, 

8 

14, 

?. 

70, 

3 

271, 

4 

179, 

4 

260, 

1« 

37, 

» 

39, 

12 

115, 

SO 

51, 

12 

37, 

13 

14, 

1 

16, 

43 

451, 

fi 

182, 

12 

125, 

3 

60, 

1 

75, 

1 

10, 

4 

39, 

10 

488, 

4 

41, 

7 

392, 

5 

72, 

23 

456, 

7 

59, 

2 

10, 

18 

22, 

5 

256, 

1 

80, 

2S 

33, 

15 

28, 

AVERAGE  XCMBER  OP 
UAND8  EMPLOYED. 


Males 

a'bove  16 

years. 


115 

28 

35 

177 

200 

49 
11 

4 

6 

895 

IG 
62 
7 
5 
29 

17 
27 
40 
61 


39 
4 

68 

114 

21 


65 
39 
11 

27 
55 

624 
24 
12 
24 
15 

13 
68 

152 


48 

241 

28 

18 

114 

33 
34 
19 
10 
114 

137 
70 
42 

107 
7 

13 
149 


62G 

43 

6 

28 

193 

14 
45 
65 


Females 

above  15 

years. 


Children 

and 
youths. 


12 


21 


5 

212 


Total 

amonnt  paid 

in  wapes 

during  the 

year. 


$37,  512 

9,000 

5,  233 

52,  022 

70,  000 

18,  719 

7,000 

8,000 

2,275 

371,  675 

9,000 
44,  500 

3,138 

800 

14,  000 

4,184 
11,  000 
14,  552 
13,  792 


11,  5,50 
6,500 

10,043 
9,599 
7,000 

4,293 


3,600 
13,455 
9,460 
8,797 
2,000 

3,000 
6,350 
4,400" 


64,000 

16,  000 

6,925 

7,675 

19,  542 

234, 101 
4,055 
3,750 
8,980 
4,680 

5,865 
•12, 188 
140, 120 


18,  250 

101,717 

9,755 

5,000 

35,  620 

6,877 

23,  611 

4,707 

3,600 

36,  303 

66,  346 
29,351 
17,  600 
51,000 

2,520 

5,650 
53,888 

2,961 
27,  600 
27,  605 

105,  926 

15,  864 

1, 435 

6,494 

70,  600 

8,000 
17,  711 
17,880 


Value  of 
materials. 


$6.3,  500 

15,  000 

19,400 

147,  462 

100,  000 

20,  458 

25,  000 

26,  000 
81,  200 

678, 105 

23,  500 
129,  886 

15,  743 

16,  600 
11,700 

9,100 
33,  000 

18,  852 
20,  335 


13, 965 
27,  300 
417,  762 
67,  499 
21,640 

12,  200 


13,  639 
295,  563 

9,700 
30,  318 
40,  000 

14,  000 
24, 150 
11,  GOO 


70,  000 
96,  000 
11,100 
23,  040 
430,  937 

334,  251 

31,900 

48,  700 

8,600 

18,  000 

18, 100 
29,  600 
334,  902 


29,  460 
424,626 
21,  422 
29, 166 
65,  050 

79,  068 

36,  898 

8,390 

21,000 

855,  831 

103,  330 

33,  079 
18,  300 
48,  000 
14,  400 

91,  722 
753, 155 

14,843 
235,  200 

91,  665 

403,  498 
21,  412 
15, 140 
17,  095 

192,  000 

20,000 
27,  000 

34,  019 


Value  of 
products. 


$15G,  000 

28,  000 

34,  500 

229,  393 

250,  000 


323 
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Table  Y.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

NEW  YORK— Continued. 


Counties  and  indastries. 


Suffolk : 


Brick  and  tile 

Carriages  and  wagons. 

Clothing,  men's 

Cordage  and  twine 

Fertilizers 


Flonring-  and  grist-mill  products 

Fruits  and  vegetables,  canned  and  preserved. 

Leather,  dreased  skins 

Lumber,  planed 

Paper 


^Rubber  and  elastic  goods 

Saddlery  and  harness 

Shipbuilding  , 

Tinware,  copperware,  and  sheet-iron  ware. 
Tobacco,  cigars  and  cigarettes 

Sullivan  : 


Flouring-  and  grist-mill  products  . 

Furniture 

Leather,  dressed  skins 

Leather,  tanned 

Lumber,  sawed 


Shipbuilding 

"W"ood,  turned  and  carved . 


Tioga  : 


Agricultural  implements 

Eoots  and  shoes 

Carriages  and  wagons 

Clothing,  men's 

Flouring-  and  grist-mill  products  . 


Leather,  curried 

Leather,  tanned 

Lumber,  planed 

Lumber,  sawed 

Marble  and  stone  work  . 


Mixed  textiles  (see  also  "Woolen  goods)  . . . 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware 
"Woolen  goods  (see  also  Mixed  textiles)  . , . 

Tompkins  : 


Agricultural  implements 

Bread  and  other  bakery  products  . 

Bridges 

Carnages  and  wagons 

Cheese  and  butter  (factory) 


Clocks 

Clothing,  men's 

Cooperage 

Flouring-  and  grist-mill  products  . 
Furniture 


Glass 

Hardware 

Leather,  curried . 
Leather,  tanned.. 
Lumber,  planed. . 


Lumber,  sawed 

Musical  instruments,  organs  and  materials  . 

Paper 

Printing  and  publishing 

Saddlery  and  harness 


No.  of 
estab- 
lish- 
ments. 


Shipbuilding 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars 

and  cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snuff). 

"Woolen  goods 

TTlsteh  : 


Bread  and  other  bakery  products 

Brick  and  tile 

Boxes,  wooden  and  packing 

Carpets,  other  than  rag  (see  also  TVoolen  goods) . 
Carriage  and  wagon  materiaJa 

Carnages  and  sleds,  children's 

Carriages  and  wagons 

Cement 

Cooperage 

Clothing,  men's 


Cutlery  and  edge  tools 

Dyestiiffs  and  extracts 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 
Fuel,  artificial 


CapitaL 


$587,  500 
15, 250 
25,  850 
15,  000 

201; 000 

255,  387 

6,000 

5,000 

41,  000 

36,  000 

25,  000 
14,  700 
127, 100 
49,  000 
45,  650 


118,  950 

21,  400 

14,  000 

342,  200 

165,  225 

14,  800 
6,350 


100,  000 
25,  000 
14,  200 

27,  850 
178,  600 

24,  600 
735,  905 

35,  500 
322,  500 

28,  350 

20,  000 
12,  055 

36,  350 


AVEEAGE  NUMBEB  OF 
HANDS  EMPLOTED. 


Males 

above  16 

years, 
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20,  000 

551,  000 

21,  000 
8,000 

48,  500 
18,  525 

76,  000 
22,  350 
69,  722 
288,  300 
26,  700 

40,  000 

3,000 

30,  600 

163, 176 

53,  500 

69,  900 
60,  OOO 
31,  000 
51,  500 
9,720 

61,  600 
19,725 
30,  000 

17,  200 

75,  500 

26,  350 
186,  000 

32,  076 
300,  000 

34, 100 

27,  000 
32,  800 
118,  000 
25,  800 
19,  900 

45,  500 

35,  000 

219,  100 

209,  825 

100,  000 

364 

19 

29 

4 

72 

32 
10 
3 
16 
34 

70 
20 
223 
29 
62 


35 

16 

18 

235 

291 

32 
38 


72 
15 
25 
20 
42 

6 
240 

21 
442 

30 

20 
15 
36 
20 


228 
8 
15 
41 
13 

25 

15 
47 
61 
18 

60 
50 
4 
64 
40 

72 
110 
23 
25 
20 

49 
26 
26 

41 

48 


22 
554 
14 
64 
26 

12 
29 
292 
63 
11 


62 

117 

70 


Females 

above  15 

years. 


Children 

and 
youths. 


22 


20 


Total 

amount  paid 

in  wages 

daring  the 

year. 


12 


12 


$66,  660 

9,043 

19,  800 

2,000 

9,656 

8,136 
3,000 
1,600 
7,100 
7,945 

35,  000 

6,290 

114,  045 

8,550 

23,  030 


8,719 

3,825 

6,100 

71,  626 

32,  O08 

11,  770 
9,226 


23,  930 
7,300 
7,900 
15,  300 
10,  608 

1,825 
89,  754 

4,530 
81, 112 
10,  000 

2,000 

4,320 

13,  365 

2,000 


88,  747 
3,956 
3,500 

15.  293 
2,370 

9,900 

11,  060 

16,  268 
16, 178 

7,542 

20,  000 
5,000 
1,560 

18,  636 

13,  751 

10,  700 
50,  000 

12,  904 
23,  279 

5,065 

19,  760 
10,  609 

14,  000 

14, 187 
13, 150 

8,478 

140,  200 

7,450 

20,  005 
6,001 

5,300 

14,  799 

111,  831 

17,064 

5,960 

36,  964 
4,500 
20,626 
60,  963 
10,  000 


Value  of 
materials. 


$51,  980 
10,  000 
71,  460 
18,  000 

242,  375 

3,34,  272 
17,  000 
21,  428 

17,  900 
11,850 

40,  000 

18,  200 
167,  999 

28,800 
63,  914 


178,  724 
9,560 
80,  200 
575, 446 
117,  832 

14,  850 
6,485 


47,830 
17,  700 

13,  600 
36,  200 

362,  202 

67,  788 

1, 161,  962 

21,  700 

226, 120 

14,  700 

6,100 
7,061 
26, 104 
6,100 


148,  242 
23,  350 
12,  000 
20,  338 
20,  516 

25,  000 
27,  200 
38,  936 
541,  095 
7,900 

23,  257 
12,  500 
61, 476 
209,  948 
16,  400 

65,240 
50, 000 
46,  000 
20, 150 
12,  348 

38, 120 
25,350 
33,  000 

40,  585 

51,  065 


47,  031 
120,175 

27,790 
130,  649 

17,860 

12,  000 
22,  000 
116,  500 
25,  800 
18,  450 

21, 000 
60,  000 
446,  265 
64,  730 
55,  000 
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TABLE  v.— SELECTED  STATISTICS  OP  MANUFACTURES,  BY  COUNTIES,  ETC.:  1880. 

NEW  YORK— Continued. 


Coontios  and  iadastrles. 


Ulster — continued. 

Furniture  (see  also  TJpliolsteriiig)  . 

Furniture,  oliaii-s 

Glass  

Gunpowder 

Iron  and  steel 


Leather,  tanned  . 

Lime 

Liquors,  malt  — 
Lumber,  sawed .. 
Malt 


Marble  and  stone  wort 

Mixed  textiles  (see  also  Woolen  goods) . 

Paints 

Paper  (see  also  "Wood  pulp) 

Patent  medicines  and  compounds 


Printing  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds , 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Shipbuildini? 


No.  of 

estah- 

Ush- 

ments. 


Soap  and  candles 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  chewing,  smoking,  and  snuif  (see  also  Tobacco,  cigars 

and  cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snuff). 
Upholstering  (see  also  Furniture) 


Wood  pulp 

"Woolen  goods  (see  also  Carpets,  other  than  rag ;  Mixed  textiles) . . , 

Wakken  : 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Furnishing  goods,  men's 

Leather,  curried -. 

Leather,  tanned 


Lime 

Liquors,  malt 

Lumber,  sawed 

Saddlery  and  harness . . . 
Sash,  doors,  and  blinds  - 


Shirts 

Washington  : 

Agricultural  implements 

Carriages  and  wagons 

Cheese  and  butter  (factory) . 

Fertilizers 

Flax,  dressed 


Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Hosiery  and  knit  goods  (see  also  Woolen  goods) . 

Iron  and  steel 1 

Leather,  tanned 


Lime 

Linen  goods 

Liquors,  malt 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  Wood,  turned 

and  carred). 
Lumber,  sawed 

Malt. 


Mantels,  slate,  marble,  and  marbleized  . 

Marble  and  stone  work 

Mixed  textiles  (see  also  Woolen  goods). 
Paper 


Saddlery  and  harness   

Sash,  doors,  and  blinds  (see  also  Lumber,  planed  ;  Wood,  turned 

and  carved). 

Shipbuilding 

Stone-  and  earthen-ware 

Wood,  turned  and  carved  (see  also  Lumber,  planed  ;  Sash,  doors, 

and  blinds). 


Woolen  goods  (see  also  Mixed  textiles) . 
Wayne  : 


Agricultural  implements 

Bread  and  other  bakery  products  . 

Carriages  and  wagons 

Clothing,  men's 

Cooperage .'.'.'... 


Flouring,  and  grist-mill  products 

Foundery  and  machiue-snop  products 

Frult«  and  vegetables,  canned  and  preserved  , 


Fumiture 
Glass 


Capital. 


$41, 810 
181,  900 
25,  000 
43,  660 
325,  000 

117,  000 
51,  300 
92,  300 
188,  100 
116,  000 

108,  000 
14,  000 
73,  000 

490,  000 
10,000 

73,  000 
23,  525 
19,  500 
50,  000 

159,  500 

8,000 
25,  200 
10,  400 

22,  250 

17,  000 

10,  000 
19,  000 


10,000 
43, 950 

130,  000 
9,500 

413,  500 

300,  000 
20,  000 

853,  250 

8,600 

48,  000 

68,  700 


50,  600 
62,  500 
76,  700 
10,  200 
49,  800 

144,  300 
92,  000 
30,  000 

200,  000 
21,900 

83,  500 

6,000 

40,  000 

40,  000 

523,  900 

25,  000 
175,  000 

37,  700 

5,000 

471,  600 

17,  460 
25,  000 

14,  650 
83,  000 
61,  000 


130,  013 


164,  600 
13,  550 
50,  300 
40,  450 
71,  950 

274,  025 
167,  200 
lir.,  620 
23,  100 
IJO,  000 


AVERAGE    NUJIBEE   OF 
IIANDa  EMPLOYED. 


Males 
above  16 
yeais. 


Females 

above  15 

years. 


45 
143 
60 
45 
367 

51 
21 
19 
240 
15 

201 
22 
32 

123 


49 
19 
21 

8 

317 

5 
26 
15 

50 

20 

12 
28 


190 
5 

280 
10 
40 


5 
60 
32 
25 

224 

38 
48 

47 
74 

20 


70 
10 

113 
19 

119 

66 
77 
00 
16 
113 


12 


1,165 


781 


Children 

and 
youths. 


20 


77 


Total 

amount  paid 

in  wages 

during  the 

year. 


76 


10 
33 

10 

7 

3 

129 

32 

10 

$15,  834 
80,  875 
26,  000 

24,  000 
123,  418 

18,  825 
8,100 
8,435 

29,  781 
6,000 

89,  790 
8,000 
10, 400 
72,  270 
2,  000 

26,  000 
7,065 
9,950 
2,500 

160,  102 

3,200 
9,498 
6,130 

25,  912 

6,200 

3,600 
8,448 


16,  900 

4,170 

146,  800 

3,000 

62,  629 

36,  530 
2,325 

58,  746 
3,455 

11,847 

60,  775 


15,  343 

21,172 

8,784 

1,350 

10,  518 

9,473 
25,  625 

9,600 
18,  470 

2,  605 

21,  017 
3,600 
6,412 
4,000 

104,  440 

2,000 

25,  000 

8,801 

6,000 

82,  345 

11,201 
10.  000 

21,  800 
37,  687 
7,150 


29,  643 


26,  319 
2,  .551 

35,  773 
13,  700 
27,492 

21,  797 

36,  000 
25,  971 

5,  100 
68,  241 


Value  of 
materials. 


$23,  700 

150,  983 
41,010 
35,  000 

151,  019 

178,  062 

8,005 

42,682 

136,  755 

101,  000 

214,  652 

17,  464 

302, 100 

269,  390 

20,  000 

14,200 

19,  390 
17, 100 
64,350 

156,  632 

20,  000 
23,  500 
31,  750 

35,  567 

9,100 

2,000 
19, 173 


21,  200 
88,  6.54 

188,000 
76,448 

599,  266 

127,  400 
11,550 

327,  340 
1'3, 100 
42, 190 


172,1 


8,450 
31,480 
06,  465 

16,  900 
42,  300 

253, 104 

33,  600 
30,  000 

141,  664 
21,880 

19,  638 

20,  000 
32,  223 
70,  000 

404,  845 

20,  000 
46,  000 

34,  190 
11,800 

483,  248 

19,  270 

17,  734 

41,  250 
37,  900 
11,  650 


135,  830 


Value  of 
products. 


30, 

245 

15,  670 

90, 

280 

44, 

840 

67 

318 

6,55 

274 

17 

IKin 

110 

401 

17 

100 

00,633 

325 
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Table  V.— SELECTED  STATISTICS  OF  MAl^UFACTUEES,  BY  COmTTIES,  ETC.:  1880. 

NORTH  CAROLINA— Continued. 


Cotmties  and  industries. 


Frakklis  : 

Plouring-  and  grist-miU  products  . 
Gaston  : 

Cotton  goods 

Flouring-  and  giist-mill  products  . 

Liquors,  distilled 

Lumber,  sawed 


GEAiTILLE : 

rionring-  and  grist-mill  products 

Lumber^  sawed 

Tobacco,  chewing,  smoking,  and  snuff. 

GUILFOKD : 

Carriages  and  wagons , 

Cotton  goods 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products. . 
Leather,  tanned 

Ieedell  ; 


Cotton  goods 

Flouring-  and  grist-mill  products  . 

Liquors,  distilled 

Lumber,  sawed 


Johnston : 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 

Lenoik; 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 

LiKCOLN : 

Cotton  goods 

Flouring-  and  grist-miU  products  . 
Paper 

Maktini 

Flouring-  and  grist-mill  products  . 
Lumber,  saweu 

MECKLENBUnO : 

Agricultural  implements 

Flouring-  and  grist-mill  products  . 

Leather,  tanned 

Lumber,  sawed 

Saddlery  and  harness 

MONTGOMEEY: 


Flouring-  and  grist-mill  products  . 
ed 


Lumber,  sawed 

Moore  ; 

Carriages  and  wagons 

Cooperage 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Tar  and  turpentine,  not  including  farm  products  . 
JTash: 

Cotton  goods 

Flouring-  and  g 
Lumber,  sawed 

Uew  Hanover: 


•ist-mUl  products  . 


Cotton  goods 

Fertilizers 

Flouring-  and  giist-mill  products 

Foundery  and  machine-shop  products  . 
Lumber,  sawed 


Printing  and  publishing 

Tar  and  turpentine,  not  including  farm  products  . 
Tobacco,  chewing,  .smoking,  and  snuff 

Orange  : 

Cotton  goods 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Tobacco,  chewing,  smoking,  and  snuff 

Pasquotank: 

Lumber,  sawed 

Person  : 

Flouring-  and  grist-mill  products 

Tobacco,  chewing,  smoking,  and  snuff 

Eandolph  : 


Cotton  goods.. o 

Flouring-  and  grist-mill  products  . 

Leather,  tanned 

Lumber,  sawed 


PicnMOND : 

Cotton  goods  

Flouring-  and  giist-mill  products  . 

328 


No.  of 


lish- 
ments. 


Capital. 


$57,  300 


550, 000 
35,  000 
20,  615 
24,  200 


77,  300 
27,  650 
24,  000 


43,  600 
88,  000 
113,  300 
12,  000 
16,  000 


35,  000 
71,700 
20,  340 
17,  400 


39,  700 
52,  300 


22,  700 
20,  000 


35,  000 
38,  200 
99,  600 


10,  000 
43, 100 


15,  COO 
81,  650 
25,  600 
33,  650 
21,  500 


65,  250 
22,  300 


17,  300 
6,775 
58,  200 
63, 425 
57,  200 


180,  000 
48,  600 
24,200 


CO,  000 
350,  000 
125,  000 

65,  000 
193,  000 

19,  000 
99,  000 
25,  000 


20,  000 
102,  200 

28,  400 
645,  000 


60,  400 


86,  500 
24,  000 


301,  000 

114,  965 

24,  450 

20,  600 


158,  800 
22,  000 


AVERAGE  NUMBER  OF 
HANDS  EJIPLOrED. 


Males 

above 16 

years. 


46 

70 

27 

116 

379 


100 
37 
50 

175 

26 
117 
60 


19 

36 

61 

454 


140 
46 
16 

57 


Females 

above 15 

years. 


146 


26 


Children 

and 
youths. 


113 


Total 

amount  paid 

in  wages 

during  the 

year. 


45 


65 


173 


60 


40 


243 
1 


41 
149 


31 


$4, 540 


57,  489 
4,369 
3,600 
6,392 


5,683 
7,147 
9,861 


27,  200 
8,266 
6,781 
8,800 
2,675 


4,405 
4,294 
1,625 
3,483 


3,053 
13,  451 


1,510 
6,662 


6,000 

3,664 

13,  360 


7,926 


10,  000 
3,638 
4,940 

11,  222 
6,900 


3,957 
5,478 


12,  300 
11,  651 
2,833 
16,  200 
66,  710 


13,  233 
3,082 
4,498 


18,  900 
40,  000 
13,  229 
25,  000 
64,  989 

13, 1.56 
32,  279 
15,  000 


7,267 

6,137 

3,801 

101,  205 


14,  836 


3,092 
6,300 


82,  625 
8, 129 
3,030 
8,815 


23,  737 
1,707 


Value  of 
materials. 


$49, 480 


223, 167 
298,  580 
26,  875 
23,  777 


148,  957 
23,  350 
44,200 


18,  900 

40,  647 

206,  847 

8,300 

34,  855 


13, 186 

135,  981 

13,  975 

16,  685 


53,  738 
43,548 


53,  732 
23,025 


35,  465 

109,  861 

59,  700 


82,  518 
24,  869 


12,  500 
82, 114 
23,  800 
29,  908 
10,  600 


63,  891 
22,242 


13,  000 
9,025 
98,  675 
61,  34.) 
93,  885 


46,  451 
53,647 
13,  977 


34,  507 
150,000 
219,  292 

40,  000 
235, 980 

12,  828 
265,  916 
47,  000 


10,  018 
122, 189 

15,  595 
554,  000 


77,  705 
12,  000 


205,  527 

326,  731 

23,  353 

29,  691 


74,604 
44,712 
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I 


Counties  and  industries. 


EOBESON : 

Flouring-  and  grist-mill  products 

Lumber,  eawed 

Tar  and  turpentine,  not  including  farm  products  . 

KOCKIKGHAil ; 

Cotton  goods 

Flouring-  and  grist-mill  products 

Tobacco,  cliewing,  smokmg,  and  snuff 

EOWAH: 

Mouring-and  grist-mill  products 

Leatbor,  tanned 

Tobacco,  cbewing,  smoliing,  and  snuff 

Samfbos  : 

Flouring-  and  grist-mill  products 

Tar  and  turpentine,  not  including  farm  products  . 


St'  kes : 


Flouring-  and  grist-mill  products  . 
ed  .. 


Lumber,  sawed 

Tobacco,  cbewing,  smoking,  and  snuff. . 

SUEIiT  I 

Cotton  goods 

Flouring-  and  grist-mill  products 

Tobacco,  cbewing,  smoking,  and  snuff. . 
"Woolen  goods 


Union  : 

Flouring-  and  grist-miU  products 

Lumber,  sawed 

AVake: 

Boots  and  sboes 

Carriages  and  wagons 

Confectionery 

Flouring-  and  grist-mill  products 

Foundery  and  machine-sbop  products . 


Lumber,  sawed 

Paper 

Pnnting  and  publishing  . 
Sash,  doors,  and  blinds  - . . 


■Waeeen  : 


Flouring-  and  grist-mill  products  - 
Lumber,  sawed 


■ffArNE; 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Foundery  and  machine-sbop  products. 
Lumber,  sawed 

■Wilson  : 


No.  of 

estab- 

Ush- 

ments. 


Carriages  and  wagons 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Capital. 


$44,645 
45,  000 
65,  000 


140,  000 
60,  400 
187,  400 


88,  300 
8,500 
16,  000 


29,  800 
31,  660 


43, 100 
13,  772 
27,  300 


65,  000 
40,  450 
47,  800 
24,  000 


27,  800 
12,  700 


15,  000 

32,  200 

8,000 

100,  900 

20,  000 

38, 150 
10,  000 
38,  600 
23,  000 


75,  200 
19,  700 


21,  000 

30,  900 
20,  000 

31,  200 


8,800 
28,  500 
23,  400 


AVERAGE   NUMBER   OF 
nANDS  EMPLOTKD. 


Males 

above  16 

years. 


43 

76 

475 


27 

37 

237 


40 
51 
23 
41 
49 

65 

10 

78 

110 


18 

28 

20 

100 


Females  Children 
above  15      and 
years,     youths. 


70 

'Hi' 


23 


Total 
amount  paid 

in  wages 

during  the 

year. 


42 


25 


$3, 192 
13,169 
57,  692 


21,  500 

6,413 

41,  358 


7,967 
2,210 
8,500 


1,625 
10,853 


4,371 
3,175 
6,055 


10,  000 
3,618 
7,575 
3,900 


2,652 
3,460 


5,400 
14,  500 
1,500 
5,  0.57 
9,000 

6,419 
4,000 
34,  164 
34,  000 


4,849 
3,527 


6,180 

3,822 

6,600 

13,  074 


2,144 
6,826 


Value  of 
materials. 


$63,  571 

66,  379 

131,480 


67, 168 

120,  823 

121,  930 


157,  605 
11,444 
16,  000 


49,  772 
112, 170 


114,  895 
13,  012 
24, 700 


36,  900 
57,443 
24,060 
30,  750 


63,  690 
13,  310 


14,  000 
10,  700 
16,  000 
96,  730 
8,860 

20,  785 
24,500 
20,384 
38,  600 


115,  524 
19,  639 


12,  000 

77,  351 

7,500 

38,  227 


16,  000 
20, 146 
23,088 


Value  of 
products. 


$72,  900 
01,  590 
305,  397 


138,  876 
224,  900 


176,  273 
20,  616 
33,  000 


67,  760 
149,  246 


126, 191 
21,  244 

42,  347 


.67,  200 
65,  875 
39,  000 
41,  000 


69,  573 
22,  032 


22,  600 

39,  800 
20,  000 

110,755 
28,  500 

35,  325 

40,  000 
85,  575 
96,  000 


128,  325 
30,  741 


22,  600 
88,  111 
20,  000 
68,  257 


26,  000 
24,  325 
40,664 


OHIO. 


Adams: 

Flonring-  and  grist-mill  products 

iiuruiture 

21 

1 

21 

1 
5 
11 
4 
8 

3 

10 
2 
6 
2 

3^ 
3 
1 

5 

13 

1 

6 

$83,  300 

11,  000 
42, 150 

30,  000 
9,350 

17,  300 
84,  000 
47,  000 

12,  300 
100,  000 

65,  000 
37,  900 
27,  000 

27,  700 
119,  200 

15,  500 
76,  000 

31,  500 

28,  900 
76,  000 

29,  700 

48 
23 
69 

16 

15 
79 
91 
66 

28 
34 
69 
37 
9 

22 
166 

29 
100 

23 

54 
40 

18 

$7, 168 
9,800 
8,675 

10,  000 
3,950 
10, 120 

32,  400 
26,  200 

5,750 
10,  485 
34,  000 
12,  050 

3,212 

6,850 
37,  065 
10,  800 
30,  000 

8,100 

15,  348 
3,500 

7,100 

$149,  365 
11,  846 

39,  517 

6,600 
15,  080 

8,200 
31,735 
49,  600 

13,  800 
211,  530 
46,  300 
13,  150 
13,  880 

8,950 

135,  344 

10,988 

40,  000 
7,150 

20,  676 
63,  825 

11,  700 

$172,  357 

25,  450 

Lumber,  sawed  . . . 

12 
11 

69,  165 

Allen: 

Bagging,  flax,  hemp,  and  jute 

Bread  and  other  hakerv  nroducta 

11 
1 

24,  600 

25,  000 

Brickandtile....   /^^                V     l. 

1 
5 

29,  612 

Carriages  and  wagons 

Clothing,  men's 

103,  696 

22 

93,  300 

21,  300 

231,033 

Foundery  and  machine-ahon  iirorlnrtH 

101,600 

Furniture 

2 

40,  900 

24,  775 

Lumber,  planed . 

30,  700 

2 

2M,  2.54 

32,  000 

Paper 

140,  000 

Printing  and  publishing 

4 

20,  500 

Saddlery  and  harness 

11 

49,  333 

Slaughtering  and  meatpacking,  not  including  retail  butchering 

estabbshmonts. 
Tinware,  copperware,  and  sheet-iron  ware 

64,650 

1 

29, 100 
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Counties  and  industries. 


Clermont — continued. 


Liquors,  distilled . 
Lumber,  sawed  . . 
Woolen  goods 


Clinton  : 

Brick  and  tile 

!Flouring-  and  grist-miU  products 

IToundery  and  macliine-shop  products 

Lumber,  sawed  

Saddlery  and  liarucss 

COLtlMBUSA : 

Agricultural  implements 

Brick  and  tile  {see  also  Terra-cotta  ware) . 

Carriages  and  wagons 

Clieese  and  butter  (factory) 

Clothing,  men's 


Coke 

Fertilizers 

Flouring-  and  grist-mill  products 

Foundery  and  macliine-stiop  products 

tectural  and  ornamental) . 
Furniture 


1  also  Iron  work,  arcbi- 


Hardware 

Iron  and  steel 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and 
macbine-shop  products). 

Kaolin  and  ground  earths 

Labels  and  tags 


Leather,  curried 

Lumber,  planed 

Lumber,  sawed 

Saddlery  and  hai-neas  . .  - . 
Stone-  and  eartben-ware  . 


Terra-cotta  ware  (see  also  Brick  and  tile) . . 
Tinware,  copperware,  and  sheet-iron  ware  . 
"Woolen  goods  

Coshocton : 

Carriages  and  wagons 

Clothing,  men's 

Flouring-  and  griat-miU  products 

Lumber,  eawed 

Saddlery  and  harness 


Springs,  steel,  car,  and  carriage 

Ceawtokd  ; 

Brick  and  tile 

Clothing,  men's 

Flouring-  and  grist-mill  products  

FoUDdery  and  machine-sbop  products 
Hosiery  and  knit  goods 


Leather,  tanned 

Liquors,  malt 

Lumber,  sawed 

Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware. 


Tobacco,  cigars  and  cigarettes 

CUTAHOGA: 

Agricultural  implements 

Bags,  other  than  paper 

Bags,  paper 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) - 
Baskets,  rattan  and  willow  ware 


Belting  and  hose,  leather 

Belting  and  hose,  rubber 

Bookbinding  and  blank-book  making  - 

Boot  and  shoe  uppers 

Boots  and  shoes 


Boxes,  cigar 

Brass  castings 

Bread  and  other  Ijakery  products  . 

Brick  and  tile 

Bridges 


Brooms  and  brushes 

Carriages  and  wagons 

Cars,  railroad,  street,  and  repairs  - 

Cheese  and  butter  (factory) 

Clothing,  men's 


Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods - 

CoutV'ctionery 

Cooperage  

Cutlery  and  edge  tools  (see  also  Hardware)  .  - 


I>rugs  and  chemicals  (see  also  Baking  and  yeast  powders) 

Electric  lights    

Explosives'  and  fireworks 

Fertilizers 

Files  (see  also  Saws) 
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No.  of 
estab- 
lish- 
ments. 


Capital. 


$45, 000 
57,  600 
60,  000 


25,  200 
73,  925 
12,  000 
57, 056 
19,  000 


25, 100 
39,  300 
50,  450 
7,582 
16,  800 

57,  600 

12,  000 

286,  350 

631,  350 

14,  975 

27,  500 

400,  000 

60,  000 

30,  000 
28,000 

9,625 

35,  300 

102,  050 

16, 125 

1,  037,  000 

50,  OOO 
81,  300 
47,  000 


21,  50O 

6,950 

164,  900 

38, 150 

10,  675 

60,  COO 


19,  300 
10,  200 
85,  700 

149,  000 
50,  000 

13,  000 

6,400 

49, 150 

140,  000 

20,  300 

17,  550 


105,  200 

7,000 

27,  000 

20,  000 

26,  600 

2,500 
05,  000 

110,  000 
19,  000 

175,  800 

6,900 

37,  500 

110,  303 

101,  600 

347,  000 

29,  400 
165,400 
144,  500 

25,400 
1,  086,  600 

138,  000 
198,  000 
61,  500 
42,  875 
97,  000 

613,  000 
200,  000 
150,  000 
192,  000 
15,  000 


AVERAGE  NUMBER  OP 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


18 
93 
79 
28 
18 

27 

12 

90 

449 

19 


703 
44 


46 

99 

20 

1,120 

70 
28 
21 


Females 

above  15 

years. 


70 


102 

115 

16 

170 

11 

81 

131 

285 

573 

222 
283 
216 
24 
824 

62 
144 

47 
198 
116 

237 

150 

55 

70 

32 


179 


12 


44 


1 

1,172 

1 
39 
25 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


214 

30 

"14' 


2 

7 

28 

4 

101 
2 


$4, 125 

10,  310 

9,000 


4,975 
7,840 
6,000 
16,  607 
4,229 


8,050 

23, 423 

26,  620 

3,830 

7,970 

11,  965 

4,000 

26,  859 

191,  659 

6,280 

25,  300 

247,  271 

19,  000 

6,000 
8,400 

1,022 
13, 200 
20,244 

6,745 
559,  500 

30,  000 
10,  025 
10,  639 


11,  500 
5,000 

16,  415 
9,415 
3,263 

27,  200 


6,925 

14,  520 
1'2,  765 
30, 190 

5,298 

1,300 
4,107 
6,639 
35,  000 
9,320 

15,  770 


16,  406 
4,000 
7,468 
6,200 

23,  400 

1,500 
21,  721 
66,  705 

8,488 
66,  711 

8,500 
35,200 
63, 163 

80,  004 
180, 122 

56,  375 

126,  388 

103,  925 

6,681 

634,  319 

43,  440 
70,012 
23,300 
89,  318 
47,  531 

81,  400 
80,  000 
34,  000 
25,  450 
13,  200 


Value  of 
materials. 


$41, 000 
44,830 
69,  070 


9,157 

192, 014 

20,  000 

91,  287 

11,264 


15,440 
16,  777 
30, 100 
35,  991 

26,  900 

103,  057 

16,  000 
781,  685 
298,  373 

14,  036 

13,  565 
837,  638 

20,  000 

14,  000 
12, 170 

17,  300 
34,  600 
86, 100 
16, 160 

393,  275 

16,  000 

27,  750 
44,  997 


13,  800 
18,  600 
392,  080 
89,  735 
12,  075 

54,  690 


6,785 

25,  400 

278, 107 

62,  300 

17,  618 

13,  000 

17,  920 
41,  291 

207,  800 
16, 100 

18,  500 


54,  330 
20,  000 
96,  300 

45,  000 
27,  375 

19,  000 
200,  000 
114, 112 

27, 450 
164,  624 

24,000 

60,000 

290,  515 

46,  069 
504,  348 

80,  225 
122,  480 
461,000 

81,  214 
1,  488,  780 

199,  000 
103,  780 
111,  500 
335, 115 
64,  326 

335,  875 
100,  000 
432,341 
118,945 
7,000 


Value  of 
products. 


$61, 000 
81, 335 
100, 000 


21,  020 
223,  f  94 

40, 000 
147,615 

22, 260 


35, 396 
02, 730 

75. 700 
50, 081 
44,100 

125, 652 
35,  000 
862, 607 
641, 562 

29,  000 

58, 000 

1,  251, 084 

60, 000 

22, 000 
27, 760 

22. 701 
61, 500 

154, 293 

31,650 

1, 278, 900 

80, 000 
61, 050 
60, 430 


32, 000 
29,  660 
455, 650 
67,  282 
21, 900 

90, 000 


20, 750 
51,  700 
347,  655 
129, 800 
30, 000 

20, 100 
82,  075 
69, 525 
307, 000 


51, 200 


86, 920 
80,  000 
110, 000 
68,  000 
62,  300 

24, 500 
235,  000 
210,  200 

43,  920 
270, 573 

44,  000 
118, 140 
452,  823 
184,  750 
925,  063 

149,  331 
335,  084 
661, 000 
111, 703 
2, 687, 409 

300, 000 
205, 160 
161,  560 
475, 800 
123, OUO 

657, 600 
300, 000 
560,868 
212, 200 
26, 000 
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Counties  and  industries. 


Cut  AHOGA— continued. 

Floaring-  and  gri.'it-miU  products 

Foandery  and  machine-shop  products  (see  also  Iron  -work,  arclii- 
tectural  and  ornamental). 

Foundery  supplies 

Fruits  and  vegetables,  canned  and  preserved 

Furniture  (sec  also  Mattresses  and  spring  beds ;  Upliolstering)- . . 

Furniture,  chairs 

Grindstones 

Gunpowder 

Hairwork 

Hardware  (see  also  Cutlery  and  edge  tools) 

Hosiery  and  knit  goods  (see  also  "Woolen  goods) 

Ink 

Iron  and  steel ; 

Iron  bolts,  nuts,  washers,  and  rivets 

Iron  forgings 


No.  of 

estab- 

Ush- 

ments. 


Iron  nails  and  spikes,  cut  and  wrought 

Iron  pipe,  wrought 

Iron  railings,  wrought 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and 

machine-shop  products). 
Jewelry 


Lamps  and  reflectors 

Lead,  bar,  pipe,  sheet,  and  shot. 

Leather,  curried 

Leather,  dressed  skins 

Leather,  tanned 


Lime -• 

Liquors,  malt 

Lithographing  (see  also  Printing  and  publishing) . 

Looking-glass  and  picture  frames 

Lumber,  sawed 


Malt 

Marble  and  stone  work 

Mattresses  and  spring  beds  (see  also  Furniture) . 

Millstones 

Mineral  and  soda  waters 


Mixed  textiles  (see  also  "Woolen  goods)  _ 

Musical  instruments,  organs  and  materials. 

OU,lard 

Oil,  linseed 

Oil,  lubricating 


Paints  (see  also  Yamish) 

Paper _- 

Printinr  and  publishing  (see  also  Lithographing) . 

Roofing  and  rooting  materi.als 

Saddlery  and  harness 


Sash,  doors,  and  blinds  (see  also  "Wood,  turned  and  carved) . 

Saws 

Screws 

Sewing-machine  cases 

Sewing  machines  and  attachments 


Shipbuilding 

Shirts 

Shoddy  (see  also  Mixed  textiles) 

Show-cases ,-  -  -  ■ 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Soap  and  candles - 


Springs,  steel,  car,  and  carriage 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snufl) . 

Trunks  and  valises ■ - 

Upholstering  (see  also  Furniture)  

Tarnish  (see  also  Paints) 

"Wire 

Wirework 


"Wood,  turned  and  carved  (see  also  Sash,  doors,  .and  blinds). 

"Wooden  ware 

"Woolen  goods  (see  also  Mixed  textiles) 

Darke  : 


Brick  and  tile 

Carnage  and  wagon  materials  . .  - 

Carriages  and  wagons 

Cooperage  

Flouring-  and  grist-mill  products 

Furniture 

Lumber,  sawed 


Capital. 


$2134,  500 

1,  992,  338 

3,000 
14,  000 

327,  800 

37,  000 

37,  000 

200,  000 

14,  740 

49,  000 

27,  000 
5,000 

2,  839,  042 
307,  600 
305,  000 

75,  000 

10,  000 

28,  200 

11,  500 

5,900 

225,  000 
16,  000 
66,  600 
12,000 
77,  500 

44,  000 

1,306,200 

100,  700 

41,  660 
317,  500 

260,  000 

196,  900 

55,  500 

10,  000 

21,  600 

13,  000 
33,  COO 
200,  000 
256,  000 
655,  850 

423,  600 

415,  000 

7)7,300 

61,  000 

37,  931 

406,  314 

50,  000 
500,  000 

36,  000 
112,  500 

170, 100 
20,  300 

250,  000 
10,  000 

467,  000 


57,  000 
143,  000 
146,  750 

105,  000 

106,  950 


28,  700 

4,300 

432,  500 

462,  471 

118,  500 

27,  450 
121,  500 
25,  000 


63,  035 

18,  500 

3,500 

9,300 

103,  700 

26,  450 
80, 100 


AVERAGE   NUMBER   OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


Females 

above  15 

years. 


108 
2,464 

7 
14 
392 

83 
45 
40 
5 
69 


2,788 
364 
206 

30 
30 
25 
37 


130 
6 
26 
18 
40 

45 
330 
136 

24 
107 

40 
190 
20 
16 

25 

4 
34 

113 
48 

122 

207 
156 
407 
41 
83 

489 
34 
95 
275 
350 

291 

7 

30 

23 

393 


23 
128 
220 

23 


35 
16 
53 
,250 
78 

40 
151 

18 


163 
51 
19 
44 
44 

49 
117 


Children 

and 
youths. 


19 


108 

1 

23 

6 


Total 

amount  paid 

in  wages 

during  the 

year. 


3 
6 

5 

250 

' 

25 
9 

10 
5 

58 

16 

12 

^ 

1 

$40,  890 
960, 152 

4,500 

3,600 

167,  251 

30,  600 
9,050 

30,  000 
4,335 

28,  550 

21,  900 

4,200 

,  960,  237 

1.53,  923 

86,  600 

16,  970 

18,  000 
8,885 

18,844 

10,500 

56,  000 
3,500 

10,540 
7,  250 

17,490 

19, 100 
103,  077 
70,  COO 
11,200 
33,  665 

20,  603 

108,188 

8,600 

6,000 

9,  230 

9,050 
1.5,  400 
19,000 
30,  450 
50, 123 

113,214 

77,  010 

264,  590 

19,  292 
30,  670 

202,  703 

14,  000 

54,  000 

108,  600 

206,  000 

148, 100 
14,  589 
40,  000 

17,  000 
194,  692 


9,  320 
63,  029 
101,  530 
28,  000 

119,315 


12,200 
5,  820 
32,  095 
46,  40U 
31,750 

19,  400 
56,150 
7,  600 


24,  .524 
15,  3U0 
9,000 
11,4511 
13,  340 

21,  1.50 
24,  U2."i 


Value  of 

materials. 

.$1,209,805 

1,  804,  670 

9 

000 

28 

000 

183 

399 

15 

150 

7 

380 

99 

000 

10 

230 

59 

876 

100 

20 

000 

6,491 

506 

IS- 

926 

000 

30 

000 

114,  650  , 

23,  800 

47,  274 

11,  600 

22,000 
44,  000 

186,  766 
62,  000 

159,  800 

35,  750 
706,  406 
124, 100 

40,  060 
147,  826 

269,  673 
229,  664 
40,  800 
10,  808 

12,  960 

6,180 

10,  200 

546,  000 

415,  400 

850, 102 

801,  334 
341,  000 
248,  947 
113,  000 
65,  650 


533 

035 

25 

000 

184 

0(10 

126 

000 

521,457 

303 

560 

51 

812 

575 

(100 

28 

000 

917,  446 

49 

315 

142 

735 

231,219 
304,  600 


29, 100 
21,  500 

662,  939 
,  000,  000 

200,  500 

24. 195 
1.58,  800 
45,  000 


2S,  301 
40,000 
19.  000 
1 J,  500 
3."i3,  729 

42,860 
113,  3.55 


Value  of 
products. 


$1,  363,  315 
3,  807,  585 

20,  000 

39,  250 
477,  436 

49,  200 
31,  900 

166,  000 
21, 140 

142,  500 

97,  550 

28,  000 

9,  435,  433 

860,  711 

523,  000 

49,  000 
150,  000 
45,  500 
84,  354 

30,  000 

92,  000 
48,  000 

212,  600 
76,  000 

207,  060 

63,  500 
1,  259,  750 

223,  000 
61,  860 

242,  488 

333,  462 
458,  650 

64,  760 
20,  000 
43,  000 

31,970 

31,  000 
590,  000 
467,  600 

1, 163,  714 

1,202,480 
439,  000 
COO,  509 
169,  000 
126,  075 

857,  687 

40,  000 
260,  000 
255,  600 
947,  325 

518,  250 
87,  296 

700,  000 

50,000 

5,  460,  438 


72,  700 
241,  405 
455,  586 
433,  000 

306,  412 


49,  600 
33,  350 

691,  245 
,  500,  000 

287,  000 

64,489 

243,  600 

75,  000 


81,  887 
91,  000 
30,  000 
38.  100 
406,  044 

91,  200 
193,  960 


333 
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Counties  and  industriea. 


Defiance  : 

Carriage  and  "wagon  materials 

Coopei  age 

Flouring-  and  grist-mill  products 

Foundery  and  macliine-shop  products  . 
Leatlier,  curried 


Leattier,  tanned 

Liquors,  malt 

Lumber,  planed 

Lumber,  sawed. 

Saddlery  and  harness  . 


"Woolen  goods 

Delawaee  : 

Agricuitnral  implements 

Brick  and  tile. 

Carriages  and  wagons  

Clothing,  men's 

Flouring-  and  grist-mill  products  . 


Furniture,  chairs  . 

Liquors,  malt 

Lumber,  sawed 

Oil,  linseed 

Paper , 


Tobacco,  cigars  and  cigarettes 

Erie: 

Carriage  and  wagon  materials 

Cooperage 

Flouring-  and  ^ist-mill  products 

Food  preparations  (see  page  39) 

Foundery  and  machine-shop  products  . 


Handles,  wooden  . 

Hardware 

Iron  and  steel 

Lime 

Liquors,  malt 


Liquors,  vinous 

Lumber,  sawed 

Printing  and  publishing  . 

Saddlery  and  harness 

Sash,  doors,  and  blinds  . . 


Shipbuilding 

Tobacco,  cigars  and  cigarettes. 

Fairfield: 


No.  of 

estab- 

Ush- 

ments. 


Agricultural  implements 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's. 

Flouring-  and  grist-mill  products  . 


Leather,  tanned 

Liquors,  malt     

Lumber,  planed 

Lumber,  sawed 

Saddleiy  and  harness  . 

Fayette : 


Brick  and  tile 

Clothing,  men's 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Feaxklin  : 


Agricultural  im])lements 

Baskets,  rattan  and  wiJlow  ware 

Bookbinding  and  blank-book  making  . 

Boots  and  shoes 

Brass  castings 


Bread  and  other  bakery  products. 
Brick  and  tile 

Brooms  and  brushes 

Carriage  and  wagnu  materials 

Carriages  and  sleds,  children's 


Carriages  and  wagons 

Cars,  railroad,  street,  and  repairs 

Clolhing,  men's 

Coffee  and  spices,  roasted  and  ground. 
Confectionery 


Cooperage  

Cutlery  and  edge  tools 

Enameled  goods 

Files  (see  also  Saws) 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  (see  also  Iron  work,  archi- 
tectural and  ornamental). 

Fumilure 

Furnitui  e,  chairs 

Ghiss \.'.l][\i[i[[[.    W.l"". 

Hai'dwnre,  saddlery 

334 


Capital. 


$278,  000 

25,900 

136,  000 

56,  000 

18,  300 

12,  700 

30,000 

16,000 

197,  050 

3,350 

30,  000 


2 
16 
3 
8 
17 

24,  000 
15,350 
17,  500 
34,000 
109, 400 

1 

2 

43 

1 

1 

40,  000 
44,  000 
66, 100 
60,  000 
30,  000 

301,  000 
62,  900 

151,  600 
25,  300 

126,  000 

257,  500 
180,  000 
275,  000 
93,  000 
150,  000 

214,  000 
32, 400 
52,  300 
10,  550 
79,  200 

24,  600 
18, 160 


165,  000 
28,  000 
53,  000 
76,  300 

113,  300 

28,  300 
60,  000 

29,  000 
27, 160 

7,550 


20,  650 

9,000 

43,  350 

22,  300 


284,  360 
30,  000 

41,  200 

42,  200 
13,  200 

40,  653 
249, 112 

35,  300 
221,  000 

15,  000 

39G,  500 

250,  000 

23,  000 

8L,000 

6,400 

28,  650 
201,  000 

70,  000 

3,000 

161,  963 

376,  500 

197,  000 
187,676 
60,  000 
130,  000 


AVERAGE  NUMBER  OP 
HANDS  EMPLOVED. 


Males 
above  16 


365 
68 
27 
68 

7 

5 
7 

10 
152 

11 


24 
59 
29 
22 
26 

22 

8 

122 

10 

15 


292 
91 
41 
31 

145 

214 

131 

220 

59 

71 

41 
26 
18 
17 

68 

55 
34 


163 
79 

101 
31 
32 

16 
10 
20 
47 
16 


258 
45 
26 
72 
31 

51 
429 

50 
158 

37 

558 

224 

80 

26 

4 

52 
99 
165 
17 
40 


187 

165 

60 

268 


J^emales 

above  15 

years. 


Children 

and 
youths. 


15 


10 


96 


Total 

amount  paid 

in  wages 

during  the 

year. 


11 


16 


$126, 839 
17,  075 

8,850 
32,  875 

2,695 

1,860 
3,100 
8,000 
42, 135 
3,800 

10,  000 


6,000 

9,390 

11,  250 

16,  700 
8,477 

20,  000 
3,490 

18,  587 
4,000 
7,262 

17,  000 


98,  786 
31, 175 

14,  628 
8,760 

57,  760 

79,  525 
49,  099 

7,  232 
23,  900 
29,  424 

23,  390 
4,000 
12, 906 

8,  110 
21,  375 

33,  355 

15,  380 


61,  600 
10, 440 
24,  250 
35, 100 
10,452 

5,282 
5,019 
9,200 
8,600 
4,980 


10,  604 
7,600 
6,760 
4,769 


70, 140 
11,  000 
27,  800 
38,500 
13,  420 

25,  241 
98,445 
21,914 
49,  481 

10,  000 

249,  022 
111,  320 

11,  560 
29,000 

4,430 

20,  224 
33,  499 
21,822 
7,500 
11,  934 

142,965 

79,  883 
62,  780 
16,  000 
65, 120 


Value  of 
materials. 


34, 425 
197,  023 

27,  260 

19,  738 

15, 169 
13,  389 

20,  500 
157,493 

19,  000 

28,  870 


15,  000 
6,786 
10,  600 
31,  700 
270,  958 

40,  000 
15,  058 
90,602 
30,  000 
17,  339 

61,  500 


146,  270 
32,  700 

247,  510 
17,  500 
86,000 

139, 500 
61,  600 
75,  000 
48,  778 

126,  830 

165, 100 
25,  715 
35,  200 
10,  750 
75,  000 

88,  800 
20, 891 


78,  900 

7,710 

30,  800 

91,  600 

364,840 

30, 180 
21,  975 
6,000 
46,  609 
12,  285 


11,  060 
17,  000 
111,  467 
23,  620 


K2,  660 
22,  000 
66,  200 
62,  265 
64,  250 

142, 193 
126,  673 
63,344 
81,  625 
31,  217 

600,  378 
691,  628 

56,  05? 
305,  000 

20, 447 

15,  500 
37,  785 
99,  878 
10,  700 
384,  201 

233,  231 

62,  000 

71,  000 

13,  20O 

150,  000 


Value  of 
products. 
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Counties  and  industries. 


FiuSKLlN— continued. 


Iron  and  steel 

Iiun  bolts,  niiti,  washers,  and  rivets 

lion  work,  arcliitectural  and  ornamental  {.see  also  Fonndery  and 
machine-sliop  prodncts). 

Leather,  enrried 

Leather,  tanned 


Liquors,  malt 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed 

Marble  and  stone  work 

Paper 


Printing  and  publishing 

Reealia  and  society  banners  and  emblems 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) 
Saws ■ 


Shirts 

Starch  

Tinware,  copporware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Wire 


Fulton: 

Brick  and  tile 

Cheese  and  butter  (factory) 

Flouring  and  grist-mill  products  

Lumber,  sawed 

Saddlery  and  harness 

Gallia  : 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 

Furniture 

Leather,  curried 

Leather,  tanned 


Lumber,  sawed 

Tinware,  copporware,  and  sheet-iron  ware - 

Geauga : 

Cheese  and  butter  (factory) 

Flouring-  and  gi  ist-mill  p:  oducts 

Leather,  tanned 

Lumber,  sawed 

Gkj.ise  : 

Agricultural  implements 

Bread  and  other  bakery  prodncts 

Brick  and  tile 

Carriages  and  wagons 

Clothin^^,  men's 


No.  of 

estab- 

Usb- 

ments. 


Flonriug-  and  grist-mill  products  . 

Furniture 

Gunpowder 

Liquors,  distilled 

Lumber,  sawed 


Oil,  linseed 

Paper 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Tinware,  eooperware,  and  sheet-iron  ware 

Guernsey  : 


Flouring-  and  grist-mill  products  - 
Lumber,  sawed ' 


Hamilton: 

Agricultural  implements  - 

Awnings  and  tents 

Axle-gre.Tse 

Bags,  other  than  paper  -  -  - 
Bags,  paper 


Baking  and  yeast  powders  (see  also  Drugs  and  chemicals)  - 

Baskets,  rattan  and  willow  ware 

Belting  and  hose,  leather   

Billiard  tables  and  materials 

Bookbinding  and  blank-book  malting 

Boot  and  shoe  findings 

Boot  and  shoe  uppers 

Boots  and  shoes 

Boxes,  cigar   

Boxes,  fancy  and  paper 


Boxes,  wooden,  packing 

Brass  castings 

Bread  and  other  b.akery  products - 

Brick  and  tile 

Brooms  and  brushes 


Carpets,  rair   

Carnage  and  wagon  materials 

Carriagis  and  shds,  children's 

Can  iagca  and  wagons 

Cars,  raili'uad,  street,  and  repairs. 


3 
3 

4 
10 
2G 

11 
1 

10 
1 

12 
•2 
1 

3 
1 
23 
19 
1 


12 
9 
9 

37  ; 

6  j 

I 

20 
2 
2 
3 
3 


32 


8 
7 

5 

14 
233 
41 
18 

21 

.') 

2 

."iO 


Capital. 


$800,  000 

40,  000 

5,600 

41,300 
42,  000 

510,  000 

223, 100 

4.5,  399 

34,  750 
60,  009 

167,  100 
72,  000 
27,  050 
50,  500 
75,  000 

7,400 

100,  000 

89,  800 

46,  645 

35,  060 


18,  455 
12,  700 
ES,  400 
109,  975 
16, 150 


114,304 
56,  000 
91,000 
10,  600 
10,  600 

34,  400 
5,150 


92,  300 
42,  900 
25,  250 
67, 100 


25,  000 
11,000 

13,  870 
17,500 

14,  750 

193,  570 
12,  600 

250,  000 
80,  000 
77,  700 

55,  000 
12,  000 
50,  000 

8,000 


80,  000 
66,150 


30,000 

7,450  I 
102,400  I 
18,  000  ! 
85,000 

28,  000 

9,  525 

57,000 

80,200 

157,910 

28,  000 

5,400 

660,  700 

23,  750 

38,  550 

43,  100 
220,777 
392,810 

99,  860 
101,  237 

4.  775 

36S,  440 

15,000 

,  2V2.  131 

44.  500 


avehage  number  of 
hands  employed. 


Males 

above  16 

years. 


149 
125 

77 
59 
20 

199 

20 


Females  Children 
above  15       and 
years,     youths. 


95 
103 
131 

23 


70 
15 
27 
133 
13 


19 
15 
26 
41 
122 

9 

13 
1,  836 

47 
27 

75 
226 
553 
288 
108 

32 
178 
41   1 
2,094 
24  I 


60 


18 
10 


9 

545 
44 
35 


Total 

amount  paid 

in  wages 

during"  the 

year. 


3 

260  ' 
23 


$177,  008 

24,  500 

5,418 

10,  000 
6,  200 

07,  459 
58,  395 
13,  091 
19,954 
10,  940 

129,271 

52,  ono 

10,  883 


18,315 

14,  380 

23,  500 

2,  400 

2,250 

8,460 
2,225 


18,  767 
3,805 
3,000 

11,160 


5,000 
3,828 
7,918 
11,  .580 
13,  054 


20 

075 

6 

(100 

15 

000 

7 

250 

22 

348 

3 

628 

4 

500 

D 

800 

Yaluo  of  Valao  of 

materiala.         products. 


9 

600 

10 

000 

4,400 

30 

000 

40 

012 

43 

831 

4 

230 

8 

071 

3 

575 

10 

955 

24 

645  1 

4 

.500 

4 
81 


7,  325 
12,  634 


0,970 
11,  492 

3,  204 
5,  000 

26,  377 

8,500 

4,  825 
15,  429 
•SS,  000 

] 10,  534 

4,  366 

9,000  ' 

887,  855 

32,090 

20,  72li 

:ill,  469  : 

109,24'! 

246,944 

87.  745 

41,  438 

11.425 
92,318 
17,  000 
1,207,319 
15,  000 


$734, 794 
40,  000 
10,317 

110,790 

85,  785 

290,  895 
324,  470 
60,  424 
28,  500 
41,000 

110,  900 
104,  231 
10,  750 
60,  300 
20,  000 

13,  900 
75,  000 
70. 175 
79,  706 
.56,  000 


8,234 

47,  683 

255,  036 

98,  550 

11, 100 


51.5,  606 

8,000 

35,  500 

47,  165 

30,  700 

34, 179 
12,  200 


230,  853 
91, 738 
25,  730 
52,  180 


7,800 

13,  756 

6,068 

9,  325 

26,  027 

767, 120 
11,0110 

121,  000 
60,  500 

103,  019 

62,  302 

10,  700 

312,  900 


9,950 


270,  937 
46,  552 


12,  350 
34,  095 
36,  600 
45.  000 
376,  072 


$1, 149,  525 

110,  000 

29,  266 

128,960 
107,140 


54,  347 

119,700 

11.245 

26,  360 

73,  107 

104,  554 

133,  080 

240,  580 

116,  377 

387,  640 

63,  200 

91,000 

14,  900 

2!'.  90O 

044,  639 

3,4"),  7:i9 

611,  1S5 

nx,  740 

:!2,  012 

72,  809 

71,9110 

125,612 

300,  962 

Wl.OOO 

160,  917 

1,830,716 

64,  360 

233.745 

64,  835 

148,  050 

15,  sn9 

41,822 

160,0^9 

4:;o.  636 

20,  000 

75,  000 

061,  264 

5,287,  113 

18,  500 

38.  5(10 
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Counties  and  industries. 


HAiiiLTON — continued. 

Cigar  molds 

Clothing,  men's 

Clothing,  women's 

CoSee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods  . 


Coke 

Confectionery 

Cooperage 

Coppersmithing  (see  also  Tinware,  copperware,  and  sheet-ironware) . 
Cordage  and  twine 


Cotton  goods  (see  also  Hosiery  and  knit  goods ;  Mixed  textiles)  — 

Cutlery  and  edge  tools  (see  also  Hardware ;  Tools) 

Drugs  and  chemicals  (see  eAso  Baking  and  yeast  powders;  Patent 
medicines  and  compounds). 

Dyeing  and  finishing  textiles 

Eiectrical  apparatus  and  supplies 

Electroplating 

Enameled  goods 

Engraving  and  die-sinking 

Envelopes 

Explosives  and  fireworks 


Ko.of 
estab- 
lish- 
ments. 


Fertilizers 

Files  (soe  also  Saws) 

Flouring-  and  grist-mill  products 

Fouudery  and  machine-shop  products  (see  also  Iron  work,  archi- 
tectural and  ornamental) . 
Foundery  supplies 


Fruits  and  vegetables,  canned  and  preserved 

Furniture  (see  also  Mattresses  and  spring  beds  ;  Upholstering) . 

Furniture,  chairs 

Furs,  dressed 

Gas  machines  and  meters 


Glass,  cut,  stained,  and  ornamented  . 

Glue 

Gold  and  silver  leaf  and  foil 

Grease  and  tallow 

Hairwork 


Hardware  (see  also  Cutlery  and  edge  tools ;  Tools) 

Hats  and  caps,  not  including  wool  nats 

Hosiery  and  knit  goods  (see  also  Cotton  goods ;  Woolen  goods) . . . 

Ink 

Instruments,  professional  and  scientific 


Iron  and  steel , 

Iron  railing,  wrought 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and 
machine-shop  products). 

Jewelry 

Eead,  bar,  pipe,  sheet,  and  shot 

Leather,  curried 

Leather,  tanned 

Lightning  rods 

Liquors,  distilled 

Liquors,  malt 


Lithographing  (see  also  Printing  and  publishing) , 

Lookiiig-glaas  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  Wood,  turned 
and  carved). 

Lumber,  sawed 

Malt J^ 


Mantles,  slate,  marble,  and  marbleized 

Marble  and  st^ne  work 

Mattresses  and  spring  beds  (see  also  Furniture)  . 

Millinery  and  lace  goods 

Mineral  and  soda  waters 


Mixed  textiles  (see  also  Cotton  goods;  Silk  and  silk  goods;  Woolen 
goods). 

Models  and  patterns , 

Oil,  cottonseed  and  cake , 

Oil,  illuminating 

Oil,  lard 


Oil,  linseed 

Oil,  lubricating 

Oleomargarine 

Paints  (see  also  Yamish) 

Paper  (see  also  Envelopes) 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 

Pens,  gold 

Pickles,  preserves,  and  sauces 

Printing  and  jiublishing  (see  also  Lithographing) 

Kefrigei  ators 


Kegalia  and  society  banners  and  emblems 

Koofing  and  roofing  materials ■- 

Saddlers'  and  baraess 

Safes,  doors,  and  vaults,  fire-proof 

Sasb,  doors,  and  blinds  (sue  also  Lumber,  planed;  Wood,  turned 

and  carved). 
336 


1 

248 
19 
10 

8 


120 
16 
1 
6 


Capital. 


$64, 000 

6, 308,  333 

194,  802 

86,  400 

636,  500 

14,  000 

177,  075 

535,  650 

34, 000 

22.  500 

715,  000 
40, 100 
lOS,  200 

58,  300 
83,  500 

33,  IGO 

10,  000 

11,  050 
35,  000 

10,  000 

367,  000 

5,000 

365,  300 

4,  090,  475 

32,  500 

221,  380 

2,  649,  711 

71,  850 

40,  000 
121,  000 

5,650 
189,  000 

3,800 
44,  550 

32,  050 

960, 109 

9,350 

76,  400 

41,  200 

33,  200 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 
above  16 


610 

689 

305 

18, 150 

68 

60 

250 

84 

152 

600 

179 

45 

000 

15 

379 

000 

184 

918,  600 

341 

40 

000 

13 

3,343 

500 

805 

4,157 

968 

1,381 

322 

400 

286 

404,  350 

462 

250 

2V6 

350 

677 

700 

345 

839 

000 

107 

235 

000 

199 

473, 160 

636 

37 

940 

48 

81,  450 

25 

34, 

600 

50 

6,700 

6 

8,350 

26 

150, 

OUO 

45 

6. 

000 

2 

220, 

000 

35 

110, 

000 

16 

104, 

775 

29 

300, 

(100 

20 

5, 

000 

4 

260, 

000 

99 

605,  750 

102 

55,  000 

65 

35,  000 

■  56 

2,  527, 

V91 

1,910 

44, 100 

41 

46,  200 

17 

230, 

1)20 

234 

446, 

605 

592 

784,  000  1 

865 

410, 

600 

391 

55 

3,758 

31 

65 

464 

13 
148 
836 
50 
26 

97 
31 
49 

27 
31 


9 
26 

9 
12 

111 

20 

127 

3,521 

19 

179 
2,861 

167 
10 
70 

14 
46 
9 
34 
11 

673 
25 
32 
13 
37 


Females 
above  15 
years. 


Children 

and 
youths. 


4,928 

898 

4 


60 


577 

138 

17 

25 


31 

3 

19 

213 


25 


20 


6 

14 

259 


11 

6 

12 

349 


654 


23 

161 

2 

18 

26 
4 


Total 

amount  paid 

in  "wages 

during  the 

year. 


150 

470 

14 


830 

2 

7 

3 

37 

10 

12 


$25,  000 

2,  696,  630 

222,  380 

32,542 

258,  446 

4,012 
83,  595 
336,  539 
25,  054 

14,  000 

99, 147 
16,  452 
16,  844 

20,  401 

15,  260 

30,  637 
2,818 

16,  838 
8,000 
7,600 

33,  900 

11,  000 

44,  863 

1,  754,  584 

5,460 

79, 173 
1,  338,  413 
73,  776 
18,000 
41, 998 

8,700 
21, 180 

4,700 
18,486 

9,988 

251,  233 
14,  205 
55,  425 
7,360 

17,  657 

163,  690 
22, 183 
39,  025 


131, 
6, 


!00 


86, 175 

168,  393 
6,  950 

337,  500 
698,  568 

185,  063 
187, 120 

169,  800 

119,  394 
57,  316 

93,  362 
265,  047 
22,  239 
77,  486 
18, 192 

3,100 

10,  243 
7,450 

900 
14,  272 

9,600 
18,  404 
8,000 
1,750 
66,  460 

56,  360 

25,  OOO 

16,  800 

1, 168,  692 

11,  303 

18,  660 

91,704 

249,  236 

502,  428 

187,  949 


Value  of 
materials. 


$36,  000 
8,  746,  613 
608,  002 
258, 170 
462,  675 

17,  206 

467,  820 

659,  278 

57,  740 

28,  300 

298,  465 

13,  600 

159,  725 

78,  400 
80,  700 

23,  066 

15,  359 
6,894 

37,  000 
30,  000 

176,  000 

2,000 

732, 196 

2,  695, 176 

69,  300 

565,  234 
1,  649, 141 
50,  222 
75,  000 
77, 100 

3,525 

34,  700 

12,  000 

187,  200 

16,  090 

508,  052 
37,  870 

147,  300 
45, 200 
11,  998 

338,  479 


142,  385 
75,  000 

1,  425,  505 

1,  694, 137 

96,  000 
3,  832,  000 

2,  679,  498 

283,  517 
249,  600 
404,  969 

1,  039,  822 
736,  613 

136,  540 
289,  662 

74, 150 
162,  852 

29,  991 

17, 140 

6,140 

400,  000 

50,  000 

367,  916 

120,  000 
169, 100 
108,  000 

12,  000 
244,  240 

361, 163 

15,  000 

95,  000 

1,  397,  880 

13,  425 

45,  800 
409,  244 
634,  796 
425,  000 
355,  400 


Value  of 
products. 


$78,000 
14, 042, 013 
1,036,454 

410, 100 
1,  002, 866 

42,887 

660, 260 

1,  063, 583 

102, 536 

47,860 

684, 158 
48,  900 
227, 525 

144, 295 
173, 580 

83,440 
23, 295 
38, 031 
65, 000 
4§,  000 

256, 000 

20, 000 

887, 227 

5,  733, 508 

95, 650 

743,  928 
4, 384, 339 
208, 635 
106, 000 
139,  670 

23,600 
143, 000 

21, 100 
229, 600 

42, 680 

1,  063, 193 
66, 770 
235, 826 
78, 800 
47,  549 

596, 160 
69, 380 
255, 847 

418,900 
160,  000 

1,700,426 
2,090,672 
144,  500 
6, 635,  260 
4, 605, 231 

633, 744 
534, 000 
666, 824 

1,345,241 
884, 310 

304, 330 
845, 063 
135, 350 
320, 091 
82, 742 

34, 000 

29,346 
435, 000 

65, 000 
395,145 

140, 000 
238,  000 
250, 000 
20,000 
373, 500 

540, 120 
65, 000 

130, 000 

4, 006, 450 

42, 040 

80, 600 

612,491 

1, 205, 234 

1,335,000 

735,200 
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Counties  and  induetriea. 


DSTo.  of 

eetab- 

lish- 

menta. 


HAillLTOK—  continued. 

Saws 

Scales  and  balances 

Sewinsmacbiuea  and  attachments 

Shipbuilding 

Shirts 

Show-cases 

Silk  and  silk  goods  (see  also  Mixed  textiles) 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Smelting  and  leliuing  (base  scrap  metal,  not  from  the  ore) 

Scap  and  candles 

Starch 

SCencils  and  bran  els 

Stereotyping  and  eloctrotyping  (seo  also  Typo  founding) 

Stone-  and  earthou-waie 

Surgical  appUaucs 

Tinware,  copperwaro,  and  sheet-iron  ware  (see  also  Coppersmithing) . 
Tobacco,  chuwing,  smoking,  and  snuff  (see  also  Tobacco,  cigars 

and  cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tubacco,  chewing,  smoking, 

andsuuff). 

Tools  (see  also  Cutlery  and  edge  tools ;  Hardware) 

Trunks  and  valisus 

Type  founding  (seo  also  Stereotyping  and  electrotypiug) 

Umbrellas  and  canes 

Upholstering  (see  also  Furniture) 

Yaruish  (see  also  Paints) 

Veneering 

Vinegar 

"Window  blinds  and  shades 

"Wirework 

"Wood,  turned  and  carved  (see  also  Lumber,  planed ;  Sash,  doors, 

and  blinds). 
"Wooden  ware 

Woolen  goods  (see  also  Mixed  textiles) 

HiNCOCK : 

Brick  and  tile 

Carriages  and  wagons 

Cooperage 

Flouring-  and  grist-mill  products 

Foandery  and  machine-shoiJ  products 

Lumber,  planed 

Lumber,  sawed 

Oil,  linseed 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware - 

Hardin  : 

Brick  and  tile 

Clothing,  men's 

Flouring-  and  grist-mill  products 

Furniture 

Iron  railing,  wrought 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds ;  AVood,  turned 

and  carved). 
Lumber,  sawed  

Saah,  doors,  and  blinds  (see  also  Lumber,  planed ;  Wood,  turned 

and  carved). 

Tinware,  copperware,  and  sheet-iron  ware  

Wood,  turned  and  carved  (seo  also  Lumber,  planed;  Sash,  doors, 

and  blinds). 

Haerison  : 

Clothing,  men's 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Henry  ; 

Brick  and  tile 

Cooperage 

Flouring-  and  grist-mill  products 

Liquors,  distilled 

Lumber,  sawed 

Woolen  goods 

Highland : 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Leather,  curried 

Leather,  tanned 

Liquors,  distilled 

Lumber,  planed . , 

Lumber,  sawed 

Woolen  goods 

Hocking  : 

Flouring-  aud  grist-mill  products ■ 

Furniture 

Iron  and  steel    

Lumber,  sawed ...  

22  M  M 


5 
o 

0 

8 

21 

4 

5 

49 

1 

3 

4 
4 
3 
12 
4 

114 
13 


Capital. 


$112,  750 

20,  500 
14,  700 

131,  000 
188,  400 

26,  200 

21,  700 
4,  074,  682 

10,  000 
202,  950 

1,  300,  OOO 
9,450 

10,  eoo 

287, 100 

16,  300 

348,  308 
490,  645 

751,  435 

17,  800 

93,  700 

329,  990 

20,  250 

152,  850 

94,  500 
211,  000 

92,  750 
17, 100 

82,  600 

27,  070 

83,  064 
190,  000 


32,  225 
25,  800 
41,  800 
84,500 

33,  700 

41,  000 
118,  500 
30,  000 
30,  700 
19,  800 


26,  660 

5,000 

86,  000 

11,  650 

100,  000 

39,  000 

247,  750 
20,  000 

25,  500 
14,  000 


13,  250 
92,  000 
19,250 


20,  800 
9,500 
86,  000 
60,  000 
150,  300 

25,  000 


17,  200 

94,800 

7,300 

16,  600 

100,  000 

31,500 
26,  390 
30, 125 


37,  050 

35,  055 

1,  890,  000 

16,  800 


AVERAGE  NUMBER  OF 
HASLB  EMPLOYED. 


Maloa 

above  16 

years. 


90 
19 
13 
231 
69 

92 

19 

1,107 

5 

106 

410 
19 
20 

275 


409 
431 


28 
199 

189 
12 

113 
23 
50 

49 

17 

170 

CO 


70 


81 
49 
19 
29 

22 

17 
130 
10 
24 
18 


151 
12 


57 
30 
17 
11 
199 


923 

38 


Females 
above 15 

years. 


Cbildren 

aDd 
youtUs. 


10 

2 

1 

2 

418 

2 
3 

68 

39 
30 

18 
50 

5 

40 
7 

2 

41 
2 

75 

85 
372 


72 


Total 

amount  paid 

in  wages 

daring  tlie 

year. 


$37,  518 

8,300 

8,035 

134,  995 

107,  271 

41,610 

10,700 

338,  302 

1,600 
24, 150 

149,  030 
12,924 

13,  495 
139,  508 

6,452 

171,  033 
101,  980 

907,  673 

19,  100 
61,  200 

125,  360 

9,800 

48,  883 

14,  355 
23,  900 

16,  848 
9,4S4 
36, 157 
26,  979 

50,  850 

44,400 


11,  375 
19,  300 
15,  700 
10,  761 
9,900 

5,600 
23,755 

4,000 
11,300 

5,600 


13,  516 

10,650 

8,309 

5,918 

9,672 

6,000 

35,  852 
3,775 

8,005 
13,  200 


6,485 
10,  507 
11,174 


13,  000 
11,  727 
3,140 
4,800 
41,  758 

3,500 


10,  060 

10,680 

1,875 

4,225 

10,  800 

11,  400 
7,  955 
6,930 


5,390 

15,  775 

135, 107 

7,074 


Value  of 
materials. 


$60,410 
4,  GOO 
152,  104 
395, 100 
253,  325 

53,  019 

18,  .?55 

10,  454,  991 

26,  000 
306,  517 

1,  024,  292 

3,450 

7,600 

93,  730 

8,060 

412,  078 
1, 138,  489 

1,  053,  406 

14,  700 
100,  935 

63,  700 
31,  525 
168,  495 
131,  958 
125,  332 

79,  600 
61,  000 
97,  200 
23,  965 

77,  291 

165,  000 


18,  754 
17,  000 
17,  050 
246,  880 
10,  200 

20,  500 

122,  001 

3,821 

44,900 

25, 150 


11,  985 

12, 700 

166,  458 

9,700 

53,  000 

50,  000 

181, 110 
25, 000 

11,  350 
20,500 


18,  500 
385,  243 
46,  790 


8,060 
11,  707 

148,  927 
73,  000 

187,  007 

14,  000 


15,  350 
384,  824 

20,  350 
20, 120 
84,000 

21,  000 
53,  676 
25,  411 


tS,  804 

12,  3U0 

32--',  447 

32,  350 


Value  of 
products. 


$145,  550 

26,  200 

168,  800 

560,  700 

416,  627 

110,  637 

46, 140 

11,614,810 


1,  620,  710 

23,  620 

28,348 

350,  900 

26,  000 

803,  283 

1,  508,  486 

2,  789,  637 
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Counties  and  industries. 


Mahoning  ; 

Bread  and  other  bakery  products  . 
Brick  and  tile 


Carriages  and  wagons 

Flouring-  and  pi-iat-raill  products 

Ponndery  and  machine-stiop  products  . 


Iron  and  steel  

Iron  bolts,  nuts,  washers,  and  rivets  . 

Leather,  curried 

Leather,  tanned 

Liquors,  malt 


Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed 

Printing  and  publishing 

Saddlery  and  harness , 

Sash,  doors,  and  bunds  (see  also  Lumber,  planed) 


Tinware,  copperware,  and  sheet-iron  ware. 
Marion  : 


Agricultural  implements 

Brick  and  tile 

Confectionery  

Floni-ing-  and  grist-mill  products  . 
Lumber,  sawed 


Medina: 


Agricultural  implements 

Cheese  and  butter  (factory) 

Clothing,  men's 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products. 


Lumber,  sawed 

Saddlery  and  harness  - . . 
Sash,  doors,  and  blinds  . 

Meigb  : 


Cooperage 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  - 

Furniture 

Iron  and  steel 


Leather,  curried 

Leather,  tanned 

Liquors,  malt 

Lumber,  sawed 

Saddlery  and  harness - 


Salt... 
MekOEB  : 


FloUiing-  and  grist-mill  products 
d 


Lumber,  sawei 
Miami  : 


Agricultural  implements 

Brick  and  tile 

Carriage  and  wagon  materials  . 

Carriages  and  wagons , 

Cooperage 


Flouring-  and  grist-mill  products 

Foundeiy  and  machine-shop  products  . 

Furniture 

Liquors,  distilled 

Liquors,  malt 


Lumber,  sawed  - 

Oil,  linseed 

Paper 


Patent  medicines  and  compounds  

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Tobacco,  cigars  and  cigarettes 

■Woolen  goods [, 


MONEOE  : 


Cheese  and  butter 

Flouring-  and  grist-mill  products  . 

Leather,  curried 

Leather,  tanned 

Lumber,  sawed 


MONTGOMEET : 


Agricultural  implements 

Bagging,  flax,  hemp,  and  jute 

Bags,  paper 

Bookbinding  and  blank-book  making 
Bread  and  other  bakery  products 


Brick  and  tile . 
Bridges. 


Carriage  and  wagon  materials 

Carriages  and  wagons  .  

(jars,  railroad,  street,  and  repairs. 
?40 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$17, 000 

12, 150 

41,  000 

136,  500 

210,  086 

3,781,715 
150,  000 
32,  735 
52,  625 
60,  500 

18,  100 
92,  000 
49,  000 
7,750 
10,  800 

13,  800 


72,  000 
32,  400 
4,  OUO 
77,  700 
63,  400 


29,  000 
55,  800 
9,800 
96,  000 
26,  700 

66,  160 
13,  100 
15,  000 


19,  4.^5 

114,  705 

82,  600 

23,  050 

100,  000 

6,700 

8,900 

23, 000 

50,  300 

13,  000 

693,  000 


30,  20O 
89,  037 


89,  436 
35,  065 
62,  000 
88,  400 
10,  025 

MB,  200 
116,000 
37,  600 
70,  000 
60,  000 

46,  400 

206,  000 

14,  000 

26,  000 

5,000 


5,480 
81,  500 


102,  900 

86,  000 

13,  250 

9,900 

31,  425 


997,  000 

2,500 

20,  000 

22,  000 

104,  025 

35,  2.50 

30,  000 

300,  000 

114,  000 

750,  000 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males   I  Females 

above  16  above  15 

years.       years. 


7 

35 

34 

49 

146 

2,774 

100 

15 

25 

31 

28 
94 
63 
21 
19 


72 
35 
65 
51 
225 


19 
144 


50 
53 

82 

102 

29 

68 
86 
89 
13 
12 

72 

110 

18 

25 


670 

10 

6 

11 

65 

77 

35 

219 

249 

875 


Children 

and 
vouths. 


46 


Total 
amount  paid 

in  wages 
during  the 

year. 


8,700 
13,  334 
15,629 
06,  565 

1,  326,  366 

05,  UOO 

7,870 

12,  .578 

13,  023 

8,244 
16,745 
24,  6J5 

7,434 
11,500 

9,765 


33,  000 
8,850 
1,023 
6,760 

12,  636 


5,  800 
9,492 
7,380 
7,293 
21,  200 

12, 169 
4,685 
4,356 


15,  656 
11,338 
17,  718 

16,  290 
37,  500 

925 
1,125 
3,469 
8,806 
2,375 

68,  845 


4,250 
19,  748 


20,  000 

8,262 

29,  000 

41,500 

8,320 

17,  2S0 

48,  000 

26,  300 

6,900 

5,279 

10,  025 

48,  000 

6,864 

12,  000 

700 


6,600 
18,242 


3,742 
5,826 
3,150 
2,260 
6,829 


243,  813 

10,  000 

6,000 

10,  700 

27,  075 

21,  310 
20,  000 

82,  695 

83,  310 
373,  861 


Value  of 
materials. 


$20, 9B1 
12,  785 
12,100 

343.  461 

98,  801 

6,  006,  349 
150,  000 

99.  465 
75,  390 
56,  041 

27,  500 
94,  262 
17.  480 
12,  398 
41,  500 

14, 100 


39,  470 
12,  610 
19,  000 
245,  717 
81, 430 


7,056 
118,975 

9,688 
209,  829 
29,  280 

70,  355 
10,020 
16,  340 


29,  240 
235,  441 

22.  322 

9,400 

137, 950 

18,  340 
15,  630 
15,  060 
41,  938 
14,  650 

132,  819 


136, 964 
103,  825 


34,  000 
10,  996 
68,  000 
46,  600 
12,  235 

662,  879 
93,  000 
41,  800 
60,  000 
22,820 

49,  613 
611,  000 
12,  691 
21,  000 
57,  500 


20, 100 
76,  687 


44,  650 
186.  229 

31,  365 
25,  370 

32,  621 


605,  536 
17,  000 
31,  300 
21,  600 

163,  949 

21,  674 
40, 000 
100,  000 
110, 150 
850,  000 


Value  of 
products. 


$34, 835 

81,445 

38, 8110 

404, 825 

192, 723 

',  850, 278 
240, 000 
120, 7:i5 
103, 610 
100, 250 

43,244 
153, 704 
68, 880 
28, 800 
53, 000 

30, 970 


100, 000 
34, 380 
26, 000 
276, 761 
127,854 


22, 463 
166, 531 

21,493 
236, 250 

44, 488 

118, 095 
20, 610 
22, 856 


48, 044 
273, 622 
66, 320 
44, 500 
245,000 

21,420 
20, 250 
26, 892 
70, 812 
23, 915 


151, 394 
178,725 


85, 000 
28, 960 
113, 000 
104,000 
25, 194 

765, 107 
188,  500 
105,000 
93, 500 
40,748 

84,460 
665, 300 
37, 560 
65, 000 
60, 810 


106,  i 


64, 209 
215,293 
40, 227 
31, 620 
58,174 


35, 000 
60, 000 
54, 000 
230, 010 

64, 070 
70,000 
244.000 
289,  IW 
1,509,000 
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TAJBLE  v.— SELECTED  STATISTICS  OF  MANUPACTUEES,  BY  COUNTIES,  ETC. :  18S0. 

OHIO— Continued. 


CoTintiea  and  industries. 


MoNTGOitEKT— continued. 

Clothing,  men's 

Coffee  and  spices,  roasted  and  ground 

Confectionery 

Cooperage 

Cotton  goods 

Cutlery  and  edge  tools 

Fancy  articles 

Flax,  dressed 

Flouring-  and  grist-mill  products 

Fcnndery  and  machine-sliop  products  (see  also  Iron  work,  archi- 
tectural and  ornamental). 

Furniture  (see  also  Upholstering) 

Iron  railing,  wrought 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and 
machine-shop  products). 

Lasts 

Leather,  curried 

Leather,  tanned 

Liquors,  distilled 

Liquors,  malt 

Looking-glass  and  picture  frames 

Lumber,  sawed 

Malt 

Marble  and  stonework 

Oil,  laid 

Oil,  Unseed 

Paper ■ 

Patent  medicines  and  compounds 

Printing  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars 
and  cigarettes). 

Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smok- 
ing and  snuff). 

Tmnks  and  vaiises 

Upholstering  (see  also  Furniture) 

Yamish 

Woolen  goods 

MOKOAN : 

Agrioultural  implements 

Clothing,  men's , 

I  louring-  and  giast-mill  products 

Leather,  cui  ried 

Leather,  tanned ■ 

Lnmber,  sawed 

Salt .- 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Tobacco,  chewing,  smoking,  and  snufF 

MOEKOW : 

Carriages  and  wagons 

Clothing,  men's 

Flourmg-  and  grist-mill  products 

Lum  ber,  planed ■ 

Lomber,  sawed 

Saddlery  and  harness ■ 

Muskingum  : 

Agricultural  implements 

Bread  and  other  bakery  products 

Brick  and  tile '. 

Carriages  and  wagons 

Clothing,  men's 

Coffins,  burial  cases,  and  undertakers'  goods 

Confectionery 

Cotton  goods 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture 

Glass  

Iron  and  steel' 

Leather,  curried 

Leather,  tanned 

Liquors,  malt ■ 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed 

Marble  and  stone  work 

Paper 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$120,  700 
18,  700 

18,  600 
27,  250 
92,  000 

20,  000 
21,000 

19,  COO 
471,  400 
788,  GOO 


153,  250 
23,  400 

33,  000 

40,  000 
31,000 

21,300 
152,000 
158,  428 

34,  200 
115, 750 

44,931 
22,  400 
60,  000 
112,500 
786,  000 

3,700 
244,  6U9 
45,  350 
40,  000 
70,  500 


27,  900 
100,  000 


9,000 
17,  300 


99,  COO 
12,  600 


75,  000 

11,  050 
66,  950 

4,700 

12,  300 

30,  500 
23,  200 
22,000 

35,  000 


19,  000 
7,875 

53,  800 
6,700 

40,  700 

7,150 


100,  000 
15,540 
96,  200 
52,  700 
67,  500 

30,  000 
69,  000 
50,  000 
279,  070 
675,  000 

29,  400 

272,  000 

400,  000 

21,700 

33,  900 

72,  000 
14,  000 
27,  300 
24,  600 
80,  000 


AVEEAGE  NUinJEK  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


227 
18 
32 
53 
23 

19 

30 

7 

97 


138 
13 
61 

37 
13 

10 
10 
62 
5 
81 

10 
37 
10 
32 
255 

3 

133 
73 
26 
33 


176 
18 


100 
24 
69 
59 


41 
45 
90 
665 

65 

180 

256 

7 

13 

20 
14 
43 
34 
35 


Females 

above 15 

years. 


Children 

and 
youths. 


121 
4 
22 


33 


30 


100 
5 


19 


Total 

amount  paid 

in  wages 

during  the 

year. 


$123,  455 

10,  495 

11,  2.58 
18,  336 
13,750 

8,000 
33,408 

5,000 

38,  787 

299,  769 


65,640 
5,060 

11,  800 

13,  500 
6,340 

4,340 
4,200 

26,  339 
2,676 

15,  794 

3,618 

14,  480 
4,500 

12,124 
122,  364 

1,145 
97,  885 
32,  000 

12,  000 
24, 100 


31,625 
15,  000 

83,  107 


6,500 
4,400 


5,020 
2,900 


20,  000 

13,084 

6,650 

1,204 

3,756 

10,  701 

4,340 

750 

15,  062 


8,000 
5,200 
6,  100 
1,100 
9,538 

4,500 


48,  000 
5,  346 

28,  091 
18,868 
27,  030 

11,000 
11,421 
18,  000 

29,  120 
264,  313 

13,517 

90,  000 

174,  394 

3,040 

4,650 

9,090 
4,400 
6,395 
11,400 
20,  875 


Valno  of 
materials. 


$207,  900 
86,  300 
88,  335 
48,  319 
64,  127 

14,160 

54,700 

12,  000 

1,  462,  484 

484,  953 


89,  702 
14,400 
57,  200 

10,  600 
75,  030 

51,  934 
40,  250 

113,  690 
13,800 

123,  240 

40,  934 
18,  100 
130,320 
270,  700 
240,  769 

7,700 

126,018 

63,  150 

40,  000 

244,  296 


37,  850 
125,  000 

98,  342 

7,000 
15,  700 

65,  000 
14, 136 


70,  000 
38,  435 
197,  1  3 
17,  647 
17,  500 

64,  075 
12,670 
19,  000 

74,  050 


7,800 

18,000 

17,5,  130 

1.5,  900 

49,  782 

11, 160 


110,  COO 
21,617 
11,615 
19,600 

95,  800 

16,  000 
105,  100 

70,  000 

1,  034,  807 

447,  021 

24,  261 
72,  318 

629,  944 
3.3,7)9 
29,  375 

39,  200 

25,  000 
41,  553 
23,  500 

96,  5'.7 


Value  of 
products. 


$436,  900 
112,  675 
125,  800 
84,661 
116,  600 

34,000 
119,  006 

20,  500 
1,  718,  309 
1,  063,  687 


218,  752 

30,  000 
104,  600 

31,  700 
96,275 

67,  625 
60,  000 

203,  021 
26,  000 

201,  095 

53,  944 
48,  100 
140,  190 
332,  065 
634,  604 

23,  750 
332,  024 
135, 1160 

60,  000 
310,  978 


94,  625 
175,  000 

328,  976 

25,  776 
29,  300 

135,  000 
20,  701 


11.5,  000 
64,  320 

226,  003 
21,060 
24,550 

93,  632 
20,  020 
22,  476 


20,  600 
30,  600 
198,  026 
22,  600 
87,  492 

20,  800 


182,  280 
31,432 
64,  200 
56,  400 

156,  160 

40,  000 
123,  000 
120,  000 
1,  122,  222 
919,  350 

60,  600 
232,  000 
848,018 

47,  350 
40,  300 

70,  012 
34,500 
67,610 

48,  000 
132,  632 


341 
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Table  Y.— SELECTED  STATISTICS  OF  MAXUEACTUEES,  BY  COUNTIES,  ETC.:  1880. 

OHIO— Continued. 


Couuties  and  industries. 


Muskingum— continued. 

PrintiDo;  and  publieliing 

Saddlery  and  btameBS 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) 

Slaughterinfj  and  meat-packing,  not  including  retail  butctering 

establislimenta. 
Soap  and  candles 


StoDe-  and  earthen-ware 

Tinware,  copperware,  and  aheet-iron  ware. 

Tobacco,  cigars  and  cigarettes 

Woolen  goods  


Noble: 


No.  of 
estab- 
lish- 
ments. 


Flouring- and  grist-mill  products  . 
Lumber,  sawed 


Ottawa  : 

Carriages  and  wagons 

Cooperage  

Flouring-  and  grist-mill  products . 

Lime 

Liquors,  vinous 


Lumber,  sawed  . 
Paulding: 


Flouring-  and  grist-mill  products  . 

Iron  and  steel 

Lumber,  sawed 

Perky : 

Flouring-  and  grist-mill  products  . 

Lon  and  steel 

Lumber,  sawed 

Sash,  doors,  and  blinds 

Stone-  and  earthen-ware 

Pickaway: 


Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  prodncta 

Fruits  and  vegetables,  canned  and  preserved . 
Leather,  curried 


Leather,  tanned , , 

Lumber,  planed , 

Lumber,  sawed 

Marble  and  stone  work 

Slaughtering  and  meat-packing,  not  including  retail  butobering 
establishments. 


Tinware,  copperware,  and  sheet-iron  ware  . 
PiKE: 


Flouring-  and  grist-mill  products . 

Liquors,  distilled 

Lumber,  sawed 


Portage : 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  products  . 
Food  preparations  (see  page  39) . . . 
Glass 


Lumber,  sawed 

Stone-  and  eartheuivvare  . 
Worsted  goods 

Pkeble : 


Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's 

Flouring-  and  grist-mill  products  . 
Leather,  cnrried 


Lumber,  sawed 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Tobacco,  cigars  and  cigarettes. 


Putnam  : 


Brick  and  tile 

Carriage  and  wac^on  materials 

Flouring-  and  grist-mill  products  . 

Hand]  os,  wooden 

Lumber,  sawed 


Sash,  doors,  and  blinds 

PlICHLAku: 

Agricultural  implements 

TJrrad  and  other  bakery  products. 

Crick  and  tilo 

Carringea  and  wogons    

Coupcroge , 

342 


Capital. 


$18, 300 
18,  375 
65,  000 
34,  000 

58,  000 


18,  000 
106, 175 
30,  000 
20,  000 
10,  250 

10,  250 
5,000 

30,  600 

4,500 

265,  000 


5,750 


55,800 

500,  000 

31,  600 


91,  500 
85,850 
87,  500 
25,  000 
155,  500 

119,  650 
11,800 

67,  000 


29,100 

12,  000 

14,  400 

103,  900 

8,000 

75,  850 
6,700 

11,300 
8,600 


28,  500 

55,  000 

56,  000 
16,  250 

105,  550 

15,  600 


1,  602, 140 
33,  400 
23,  300 
57,41)0 
35,  500 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


31, 100 
21.  460 
33,  586 
86,  000 

79,  800 
33,  500 

18,000 
15,  200 
39,  000 
48,  500 
373,  500 

240,  340 

31,  000 
200,  000 
69,  700 

80,885 

913,  500 

23, 100 

5,000 

19,  450 

37 

120 
S3 
58 
71 


234 


19 

180 


29 
603 
65 
10 

82 


Females 

above  15 

years. 


28 

57 

12 

130 


58 

45 

19 

159 

142 
40 
61 


117 
12 
19 
21 


65 
34 
24 
19 
129 

34 


296 
35 
73 

106 

52 


20 


Children 

and 
youths. 


Total 

amonnt  paid 

in  "wages 

during  the 

year. 


24 


12 


33 


16 


22 


30 


$14,  690 

7,496 

17,  000 

1,150 

16,  875 

25,254 
10,  950 

14,  670 

15,  500 


5,398 
7,935 


10,  350 

9,950 

3,635 

16,  250 

20,  600 

55,  556 


4,085 
37,  000 
17,  950 


7,006 

211,  427 

8,735 

5,000 

10,  275 


8,200 
6,925 
21,  475 
8,000 
2,525 

2,525 
8,800 
8,100 
5,400 
11,  600 


3,060 
5,500 
7,800 


35, 130 
15,825 

18,  304 
12,  042 
80,  613 

19,  309 

7,800 
23,  400 


8,113 
6,400 
4,897 
9,472 
1,725 

19,  795 
3,381 
7,  450 

10,700 


6,936 

12,  203 

5,400 

6,800 

20, 168 

8,400 


116,  900 
12,  238 
12,826  1 
28,700  I 
25,143  I 


Value  of 
materials. 


$10, 480 
11,  604 
72,  000 
27,  550 

305,  000 

19,988 
27,  350 
47,  558 
62,  750 


200,  839 
45,  352 


10,  500 
15,  300 

103,  248 
17,  700 

265,  600 

280,  535 


78,625 
88, 100 
65,  270 


174,  288 
438,  908 
47,  872 
12,  000 
11,  854 


11,  000 
220,  284 

20,  000 
26,  000 

21,  880 

17,  000 

12,  000 
61,  205 

9,168 
203,  000 


9,160 


38, 125 
67, 137 
43,  853 


32,  300 

201,  237 

288,  661 

88,  406 

67, 100 

113,  720 
11,000 
69,  606 


11,  999 
11,  500 
14,  400 
265,  472 
18,  687 

111,  748 
13,  600 
83,  500 
28,  900 


7,545 

17,  600 

141, 125 

8,200 
106,  673 

65, 000 


301, 140 
91,  288 
13,  715 
91,  320 
58,  990 


Talne  of 
products. 
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TABLE  v.— SELECTED  STATISTICS  OF  MANUFACTURES,  BY  COUNTIES,  ETC.:  1880. 

OHIO— Coutinued. 


Countiea  anil  indnstries. 


KICHLAND— continued. 

Floaring-  and  grist-mill  prodncta 

Foundery  and  machine-shop  products - 

Furnishing  goods,  men's 

rumiture 

Leather,  curried 


Leather,  tanned 

Liquors,  malt 

Lumher,  sawed 

Marble  and  stone  work  .  - 
Printing  and  publishing  . 


Saddlery  and  harness 

Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware. 
Tobacco,  cigars  and  cigarettes 


KOSB: 

Bread  and  other  bakery  products . 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's 

Flouring-  and  grist-mill  products  . 


Furniture 

Leather,  curried . 
Leather,  tanned.. 
Liquors,  malt  — 
Lumber,  planed. . 

Lumber,  sawed  .. 


Pnnting  and  publishing .-  -  - 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Tinware,  copperware,  and  sheet-iron  ware 


Ko.of 
estab- 
lish- 
ments. 


Tobacco,  cigars  and  cigarettes . 
Sandusky ! 


Agricultural  implements  , 
Bnck  and  tile. 


Carriages  and  wagons  . 

Clothing,  men's 

Cooperage 


Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products. 

Furniture 

Lime  -. 

Liquors,  malt 


Lumber,  sawed 

Malt 

Printing  and  nnblishing 

Saddlery  and  namess ■ 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Tinware,  copperware,  and  sheet-iron  ware 

Wood,  turned  and  carved 


Scioto  : 


Boots  and  shoes 

Bread  and  other  bakery  products. 

Brick  and  tile 

Carriage  and  wagon  materials 

Clothing,  men's 


Cooperage  

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 

Furniture 

Iron  and  steel 


Liquors,  distilled 

Liquors,  malt 

Lumber,  planed 

Lumber,  sawed 

Marble  and  stone  work  . 


Printing  and  publishing 

Tinware,  copperware,  and  sheet-iron  ware. 

Tobacco,  cigars  and  cigarettes 

Woolen  goods 

Seneca : 


Agricultural  implements 

Bread  and  other  bakery  products  - 

Carriage  and  wagon  materials 

Carriages  and  wagons 

Clolhing,  men's 


Flouring-  and  grist-mill  products 

I'oundory  und  machine-shop  products 

Liquors,  malt 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 
Lumber,  sawed ^. 


12 


AVEKAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Capital. 


$236,  900 
326,  000 

19,  000 
25,  925 
12, 150 

13,  350 
51,000 
63,  236 

3,250 
23,  600 

6,750 
106,  600 

14,  050 

20,  520 


9,750 

13,  650 

21,200 

19,  800 

162,  000 

10,  000 
56,  800 
44,  200 
35,  000 
60,  000 

30,  250 

65,  000 

29,  094 

100,  000 

14, 175 


147,  000 

23,  600 

46,  000 

8,700 

9,850 

162,  000 
75,  000 
43,  000 
21,500 
26,  000 

239,  700 

64,000 

28,  000 

6,300 

18,500 


16,000 
8,800 


21,  000 
20,  800 

138,  950 

75,  000 

106,  500 

1.5,  180 

72,  500 

217,  500 

22,  500 
1, 130,  000 

250,  000 
15,000 
11,500 

139, 185 
33,  900 

16,  600 
6.350 
7,400 

18,  000 


90,000 
ICi,  000 
20.  500 
78,  800 
6.^1,  015 

185.  200 
138,  000 
90,  Oi  0 
45,  000 
76,  800 


Males   ;Females  Children 
above 16  above  15       and 
years.      years,     youths 


81 

201 

10 

20 

6 

7 
13 

72 
26 
22 

20 
101 
15 
61 


143 
44 
60 
38 
65 

47 
65 
55 
73 
11 

176 
40 
18 
13 

21 


70 

10 

181 

60 

81 

53 

15 

157 

82 

1,091 

35 

8 


33 


100 
33 
27 

125 


Total 

amount  paid 

in  wages 

during  the 

year. 


115 


$34,  885 

99,738 

5,600 

7,600 

2,581 

2,781 
4,095 
7,323 
12, 130 
9,800 

8,273 
40,  675 

7,250 
21,  727 


3,295 
12, 119 
10,  600 
20,261 
12,144 

8,060 

12,  358 
8,192 
5,538 

13,  700 

5,  730 
20,  472 
10,  001 

6,500 

4,200 


69, 100 
10, 178 
24,  750 
13, 300 
16,  040 

19,  012 
36,  500 
14,  480 
22, 100 
4,345 

39,  050 

24,  600 

6,660 

5,112 

5,650 


9,000 
8,772 


37,  000 
2,694 
43,792  ! 
25,  000 
52,  655 

9,464 
6,230 
59,110 
20,  606 
430,  577 

15,  .500 
3,850 
2,471 

18,810 
9,097 

7,325 

3,970 

14,  500 

8,700 


30,  227 
3,900 
11,300 
35,  016 
24,  500 

8,892 
42, 124 
10,  .""Ol 
10,  420 
16,  879 


Value  of 
materials. 


$863, 945 

256,  015 

60,  000 

9,893 

23,  710 

18,  500 
17,710 
48,  524 
7,570 
14,  712 

18,  880 

142,  500 

27,  500 

64,184 


16,  900 

6,320 

11,300 

33,  600 

240, 170 

8.500 
117,  665 
87,231 
24,050 
32,  000 

31,190 

79,  380 

7,685 

94,  700 

12,  200 

10, 190 


247,  750 

7,475 

22,  500 

22,  750 

26,  400 

590,  371 
37,000 
14,  000 
14,  200 
18,  745 

296,  238 

76,  707 

6,400 

11,  000 

80,  050 


"Value  of 
products. 


18, 100 
18, 135 


98,  275 
23,  610 
66,  573 
30  255 
174,  600 

14,  296 
170,  586 
103,  030 

33,  300 
618,  650 

172,  000 

16,  775 
12,043 

149,  711 

17,  756 

6,600 
12,  150 
37.071 
36,  260 


23,  500 
10,  000 
21,  025 
43,  200 
39,  175 

482,  196 
38,  529 
45,  395 
16,  000 
91,  302 


$937,  962 

449,  499 

75,  000 

32,  030 

30,  650 

25,  800 

31,  627 
80,  605 

26,  300 
37,  200 

36,  950 
209,  550 
45,  350 
98,  591 


28,  800 
30,  480 
28,  000 
68, 160 
283,  565 

22,  000 

151,  250 

11\672 

42,  950 

68,  000 

51,113 
112,  000 

34,  469 
156,  000 

22,  750 

28,  650 


389,  284 
31,  000 
70,  000 
46,  700 
48,  300 

697,  595 
90,  000 
40,  600 
54,000 
33,  490 

382,  595 

142,  600 

26,  500 

20,  620 

98,  300 


45,  500 
33,  219 


153,  200 
33,  447 

140. 12.) 
75,  B85 

265,  585 

28,  627 
195,  706 
193,  070 

71,  250 
859,  000 

255, 175 
30,  000 
20,  696 

202,  875 
40,  763 

25,  521 
22,  or.5 
59  752 
491640 


67,  800 
23,  000 
49,  000 
95,  765 
81,  625 

551,009 

119,  f7.". 

81,  075 

40,  (100 

139,  653 
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Counties  and  industries. 


Seneca — contlnned. 

Saddlery  and  harness 

Sash,  doors,  and  blinds  {sec  also  Lnmber,  planed) 

Slaugbtoring  and  meat-packing,  not  including  retail  butcbering 
establisbments. 

Tinware,  copperware,  and  sbeet-iron  ware 

"Wooden  ware , 

Shelby  : 


A  gricnltnral  implements . 
Brick  and  tile. 


So.  of 

estab- 

Ush- 

ments. 


Carriage  and  wagon  materials 

Carriages  and  wagons 

Flouring,  and  grist-mill  prodncta  . 


Fonndery  and  macbine-sbop  products. 

Fnmitnre 

Liquors,  malt 

Lumber,  planed  

Ijumber,  sawed 


Saddlery  and  bamess 

.Slaugbtering  and  meat-packing,  not  including  retail  butcbering 

establishments. 
Tinware,  copperware,  and  sheet-iron  ware 

STAEK: 


Agricultural  implements    

Bagging,  dax,  hemp,  and  jute 

Bread  and  other  baKery  products. 

Brick  and  tile 

Bridges 


Carriages  and  wagons 

Cars,  railroad,  street,  and  repairs 

Clieese  and  butter  (factory) 

Clothrng,  men's 

Coffee  and  spices,  roasted  and  ground  . 

Cooperage .^ 

Cutlery  and  edge  tools  

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products. . 
Furniture 


Iron  and  steel 

Liquors,  malt 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds)  . 

Lumber,  sawed 

Malt 


Marble  and  stone  work 

Paper 

Printing  and  publishing 

liooflng  and  roofing  materials  . 
Saddlery  and  harness 


Safes,  doors,  and  Taulta,  fi  re-proof 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed). 

.Soap  and  candles 

Springs,  steel,  car,  and  carriage 

Tinware,  copperware,  and  sbeet-iron  ware 


Tobacco,  cigars  and  cigarettes. 
Woolen  goods 

SUJJMIT : 


Agricultural  implements 

Bread  and  other  bakeiyproducts 

Brick  and  tile  (see  also  Brain  and  sewer  pipe) . 

Carriages  and  wagons 

Cheese  and  butter  (factory) 


Clothing,  men's 

Confectionery , 

Cooperage 

Cutlery  and  edge  tools 

Drain  and  sewer  pipe  (see  also  Brick  and  tile) 

Flouring-  and  grist-mill  products , 

Fonndery  and  machine-shop  products 

Hardware,  saddlery 

Iron  and  steel 

Iron  bolts,  nuts,  washers,  and  rivets 


Iron  forgings 

Leather,  cuiTied 

Leather,  tanned 

Liquors,  malt 

Lumber,  planed  (see  also  Wood,  turned  and  carved). 

Lumber,  sawed 

jVIalc.hcs 

Paper 

Pipes,  tobacco 

I'rintiug  and  publishing 
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Capital. 


$9, 900 
65,  600 
10,  000 

40,  875 
19,  400 


58,  000 

22,154 

9,000 

15,000 

128, 100 

25,  000 
27,  600 
20,  000 
10,  000 
59, 150 

7,600 
50,  000 


i,500 


3,  097,  900 

35,  000 

8,  350 

10,  800 

181,  000 

39,  300 
5,000 

13,  400 
33,  600 
20,  000 

9,100 

]2,  000 

468,  200 

157,  300 

11, 100 

450,000 
79,  500 

40,  075 
63,  525 
45,  000 

25,  700 
110,  000 
47,  000 
6,750 
18,  825 

180,  000 

39,  800 

40,  000 
3.5,  000 
30,  200 

17,  375 
42,  000 


2,  089,  000 

7,100 

439,  600 

43,  000 

43,  800 

5,000 

4,200 

12,  7.50 

600,  000 

85,  000 

797,  800 
247,  900 

48,  000 
207,  000 

25,  000 

6,000 

44,  775 
39,  700 
29,  000 

206,  000 

100,  475 

300,  000 

264,  600 

23,  000 

55,  500 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males     Females 

above  16  above  15 

years.       years. 


1,198 

23 

19 

63 

170 

59 
13 

9 
24 

2 

34 
49 
161 

274 
32 

136 
29 
47 

101 


29 
60 
57 
6 
37 

260 
25 
17 
85 
45 

55 
15 


723 
12 

229 
54 
38 

4 

15 

64 

125 

49 

181 
217 

70 
178 

32 

67 
25 
24 
16 
90 


Children 

and 
youths. 


138 
102 
156 
40 
60 


Total 

amount  paid 

in  wages 

during  the 

year. 


2 
4 


16 


30 


$5,  235 

13,  665 
900 

18,  505 

14,  000 


18,  400 
7,463 
8,200 
5,600 
4,650 

23,  000 

16,  000 

6,550 

7,000 

13,  618 

4,850 
2,000 

4,500 


482,  689 

9,000 

6,724 

11,738 

80,961 

17, 120 
3,700 
1,410 

13,  690 
1,800 

10,  656 
20,  000 
65,  718 
97,  050 
10, 150 

61, 106 
11, 179 

14,  706 
14,  050 

2,100 

9,349 

22,  900 

22,  848 

1,5C4 

13,  332 

85,  000 
6,600 
12,  000 
87,  880 
14,906 

21,235 
6,200 


331,455 

4,971 

85,  715 

22,  500 

10,  095 

5,200 

6,700 

22,  600 

85,  000 

10,  000 

82,  758 
110,200 

38,  000 
133, 475 

17,  000 

20,  000 

10,  200 

9,230 

7,146 

47,  500 

27,  078 
68,  686 
75,  626 
12,  000 
32,600 


Value  of 
materials. 


$10, 650 

■  32,900 

24,  800 

37, 438 
19,  000 


25,  500 
9,783 

20,  800 

8,000 

193, 148 

67,  000 
85, 150 
28,  227 
50,  000 
60,  755 

13,  300 
72,  000 

12, 000 


1,  286,  238 

50,  000 

33, 100 

8,500 

110,  000 

31,  940 

12,  260 
14, 179 
20, 100 
60,  000 

16, 100 

20,  000 

1,  207,  267 

149,  350 

13,900 

111,137 
48,  223 
36,  300 
70,  923 
11,  500 

13,  600 
79,  000 

14,  505 

15,  000 
27, 165 

155,  000 
60,  000 
90,  000 
66,  500 
35,  810 

24,125 
23,  605 


696,  260 
24,  694 
256,  640 

31,  500 
123, 476 

15,  000 
24,  600 
45, 465 
140,  000 
11,  600 

1,  999,  274 
297, 420 
125,  000 
362,  954 
55,  000 

40,  000 
113,  068 
82,  069 
30,  826 
128,  000 

197,371 

600,000 

217,  096 

18,  000 

32,  900 


Value  of 
products. 


62, 000 
28, 000 

96, 475 
36,800 
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Counties  and  industries. 


Summit — continued. 

Ktibber  and  clastic  goods 

Saddlerv  and  liarness 

Shipbuilding 

Stone-  and  eartlien-ware 

Tinware,  copperware*  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Upholstering 

Varnish 

Wire 

Wood,  turned  and  cai-ved  (see  also  Lumber,  planed) 

Tkumbull : 

Bagging,  flax,  hemp,  and  jute 

Carriages  and  -wagoEs 

Cheese  and  huttor  (factoiy) 

Flouring-  and  grist-mill  products 

Joundery  and  ma<?hiueshop  products 

rnmlture 

Iron  and  steel 

Leather,  tanned 

Lumber,  sawed 

Oil,  linseed 

Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware 

TUSCAEAWAS : 

Agricultural  implejnents 

Bricli  and  tile 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Clothing,  men's 

Cooperage  

Flouring-  and  grist-mill  products 

Iron  and  steel 

Leather,  cunied 

Leather,  tanned 

Liquors,  malt 

Lumber,  planed 

Lnirber,  sawed 

Paper 

Saddlery  and  harness 

Salt 

Tinware,  copperware,  and  sheet-iron  ware 

Woolen  goods  

TTnion: 

Brick  and  tile 

Flouring-  and  grist-mill  products 

Lumber,  planed 

Lumber,  sawed 

Woolen  goods 

Van  Weht: 

Brick  and  tile 

Carriage  and  wagon  materials 

Flouring-  and  grist-mill  products 

Handles,  wooden 

Liquors,  malt 

Lumber,  sawed 

Saddlery  and  harness 

Vinton : 

Flouring-  and  grist-miU  products 

Lumber,  sawed 

■Warren  ; 

Brick  and  tile 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Food  preparations  (see  page  39) 

Gunpowder 

Lumber,  sawed 

Paper 

Saddlery  and  harness 

■Washington: 

Carriage  and  wagon  materials 

Carriages  and  wagons 

Cooperage 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture,  chairs 

Leather,  curried 

Leather,  dressed  skins 

Leather,  tanned 

Lumber,  sawed 

Sblpbuilding 

'fobacco,  cigars  and  cigarettes 

Woolen  goods 


No.  of 
estab- 
lish- 
ments. 


Capital. 


average  number  of 
hands  emploted. 


$100,  000 

29,  305 

6,600 

237,  800 

41,  200 

3,  950 
8,500 
7,000 
40,  000 
28,000 


100,  000 
28,500 
66,  370 
192,  300 
106,  800 

13,  000 
,  330,  COO 

52, 100 

105,  400 

50,  000 

15,  COO 

14,  900 


60,  COO 
40,  700 
35,  800 
34,  600 
3,840 

6,325 
327,  000 
627,  909 

13,  300 
20,  200 

22,  500 
44,  500 
48,  800 
20,  000 
19,  480 

47,000 

14,  400 
S3,  600 


33,  850 
38,  600 
10,  COO 
64,  610 
28,  000 


17,  500 
112,  000 

74,  000 
22,  COO 
20,200 

262,  688 

18,  300 


61,  800 
24,860 


20,  300 
23,  000 
99,  800 
11,250 
100,  000 

44,  550 

273,  000 

6.625 


16,  000 
11,  000 

66,  540 
159,  600 
114,  000 

80,  000 
37,  875 
9,000 

67,  600 
53, 150 

10,  000 
2,500 
15,  000 


Males 

above  16 

years. 


63 
14 
31 
298 
41 

21 
9 


80 
31 
67 
50 
75 

20 

,616 

27 

212 

14 

15 
11 


44 
87 
34 
37 
16 

S9 
91 

100 
12 
14 

11 
41 
31 
14 
33 

32 
24 
25 


68 
12 
4 
127 
17 


27 
19 

7 

431 
24 


45 
26 

108 
63 

106 

180 

16 

6 

28 

80 


Females 

above  15 

years. 


Children 

and 
youths. 


20 


116 


42 


Total 

amount  paid 

in  wages 

during  the 

year. 


$26,  667 
5,750 

13, 110 
125,  390 

18,  241 

7,600 
3,840 
1,600 
9,600 
10,466 


20,  000 
17,300  I 
16,  834 

21,  639 
36,  010 

8,038 

604,  228 

11,  710 

40,845 

6,552 

6,439 
6,  089 


10,  COO 
18,  639 
9,269 
5,313 
7,355 

10,  400 
26,  363 
42,  500 
3,500 
4,130 

3,930 
12, 126 
6,665 
6,  600 
5,665 

14,  049 
3,618 
6,000 


9,000 
3,044 
1,000 
17,  225 
6,300 


4,230 

29,  036 

11,  684 

5,500 

3, 120 

99,  458 
7,475 


6,680 
7,650 


6,250 
13, 675 
7,044 
3,247 
10,  000 

7,054 
37,  375 
4,693 


8,700 
10,  000 
16,  801 
14,879 
32,  621 

80,  000 
7,950 
2,000 
9,980 

14,  765 

4,900 
6,475 
1,660 


Value  of 
materials. 

Value  of 
products. 

$210,832 

17,  630 

6,660 

80,  251 

43,  775 

$273,  694 

40,  205 

23,  460 

261,  600 

94,  020 

14, 166 
13,  568 
16,  500 
195,  000 
27,  000 

32,  850 
23,500 
25,  000 
320,  000 
40,  800 

80,  000 

16,  000 

224,  546 

468,  661 

55,  720 

110,  000 
39,  000 
301,  9.38 
526,  395 
153,  750 

9,876 

1,  888, 167 

62,  871 

187,  252 

119,  000 

25,  200 
2,  866,  927 

93,  090 
269,  600 
136,  000 

26,000 
15,  600 

40,  000 
30,  300 

24,  500 
8,031 
17,  278 
66,  784 
12,976 

45,  000 
85,  375 
38,  629 
74,  126 
26,  300 

16,671 
1,  047,  746 
288,  951 
28,  363 
23, 183 

33,292 

1, 183,  972 

390,  000 

37,192 

33,540 

16,  925 
48,350 
32,  290 
6,000 
18,  905 

30,  263 
78,  480 
46, 166 
20,  000 
34,  725 

30,  940 
25,  650 
23,  752 

61,  570 
36,910 
29,  690 

14,  806 
72,  022 

15,  000 
101,  525 

21,  350 

40,  655 
81,412 
20,  000 
141,930 
32,  770 

7,246 

31,152 

292,  746 

6,600 
13,  457 

20,  460 
120,000 
334,  527 
20.  000 
24,  003 

2.51,  822 
10,  100 

441,  056 
28,  000 

138,  985 
33,  280 

169,  055 
49, 135 

6,424 

14,  354 

220,729 

11,400 

60,  000 

20,  350 
35,  800 

243,560 
20,448 

100,  COO 

37,  077 

175,  000 

8,385 

54,  680 
300,  000 
23,  O.'jO 

6,000 
9,000 

23, 102 
645.  167 

35,  763 

23,  400 
23,  600 
47,  116 
615,531 
106,  042 

60,  000 
97,  145 
1,5,  000 
96,315 
67,  655 

170,  COO 
123,  657 
22,  000 
1J6,  270 
103,  238 

62,  000 
21,  430 
14,  635 

68,  500 
57,  300 
20,200 

34B 
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OHIO— Continued. 


Counties  and  industries. 


"WatNE: 


A  grlcultural  implements , 

Brick  and  tile , 

Brooms  and  brushes 

Carriages  and  wacjons , 

Coffins,  burial  cases,  and  undertakers'  goods- 


Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  - 

Furniture 

Leather,  curried 

Leather,  tanned 


Liquors,  malt .' 

Lumber,  sawed 

Marble  and  stone  work .  - 
Paper 

Printing  and  publisbing . 


Saddlery  and  harness 

Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware  . 
Whips  

"Williams: 


Agricultural  implements 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Cooperage 

Flouring-  and  grist-mill  products . 


Lumber,  sawed 

Saddlery  and  harness. 

"Wood: 


Brick  and  tile 

Carriages  and  wngona 

Flouring-  and  f;rist-mill  products . 

Lumber,  sawed 

Saddlery  and  harness 


Sash,  doors,  and  blinds  , 
"Wyandot  : 


Brick  and  tile 

Carriages  and  wagons 

Cloth mg,  mijn's 

Flouring-  and  grist-mill  products  . 
Furniture 


Lumber,  planed 

Lumber,  sawed 

Saddlery  and  harness . 


Baker: 


Lumber,  sawed . 


Benton : 


Flourins-  and  grist-mill  products  . 
Lumber,  sawed 


No.  of 
estab- 
lish- 
ments. 


Clackamas: 

Flouring-  and  grist-mill  products 

lion  aDd  steel 

Lumber,  sawed 

Paper ' 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establibhments. 


"Woolen  goods 

Clatsop: 

Boots  and  shoes 

Leather,  cuixied 

Leather,  tanned ■. 

Lumber,  snwed 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
eatablishments. 

Columbia  : 

Lumber,  sawed 

Coos; 

Lumber,  sawed 

Douglas: 

Flouring-  and  grist-mill  products 

Lumber,  s-iwed 

Tin  ware,  copperware,  and  sheet-iron  ware 

Jaci^on  : 


Flouring-  and  grist-mill  products  . 

Lumber,  planed 

Lumber,  sawed 

Woolen  goods 

346 


Capital. 


$155,  800 

11,  COO 
5,700 

29,  000 
45,  000 

290,  900 

21,  900 
25,  300 
14,  425 
17,  725 

12,  000 
58,  650 

7,755 
50,  000 

22,  000 

16,  690 

64,  275 

6,450 

10,  000 


119,  500 
23,  000 
6,100 
3,425 

100,  800 

131,  400 
15,  050 


21,  200 
11,700 

104, 100 

398,  535 

9,200 

22,  000 


35,  025 
46,  000 
15,  900 
85,  000 
6,600 

50,  000 
80,  275 
13,  900 


A'S'EEAGE   NUMBEK   OP 
HANDS  EMPLOYED. 


Males 
above  16 
years, 


OREGON. 


$34,  800 


57,  000 
68, 100 


161,400 
100,000 
41,  300 
12,  000 
20,  000 


402,  500 


10,  000 
6,607 
13,  333 
40,  000 
10,  COO 


70,  000 
171,  000 


74,  500 

1.55,  900 

19,  500 


7G,  000 
L«,  000 
27,  300 
50,000  ! 


132 
39 
6 
40 
27 

93 
23 


67 
14 
10 
25 
41 

146 
25 


74 
20 
37 
423 
13 


109 
58 
15 
23 


31 

118 

21 


Females  jCtildren 
above 15       and 
years,     youths. 


Total 

amount  paid 

in  wages 

during  tbe 

year. 


5 
126' 


$36,  919 
8,629 
5,127 

13,  000 

14,  000 

30,  801 
8,260 

10,  250 
3,759 
4,815 

2,900 
11, 135 

5,300 
15,000 

7,500 

6,298 

25,  800 

4,560 

7,000 


25,  995 
4,002 
2,282 
8,722 

10,  333 

26,  761 
5,687 


12,  924 
9,100 
12,  764 
87,854 
2,820 

5,500 


11, 170 

23,  800 

7,000 

8,350 

3,100 

15,  000 

17,  531 

6,550 


Value  of 
materials. 


11 

1? 

IS 

29 

M7 

3 

1 

20 

18 

7 

117 
15 

15 

7 

3 

r> 

12 

4 

?fi 

56 

1 

23 

45 

fi 

12 

24 

11 

13 

8 

1 

$4,  295 


7,057 
6,725 


14,  640 

46,  822 

4,925 


62,  692 


10,  000 
2,  250 
3,750 
4,850 
1,620 


10,  715 


24,  060 


6,  650 

15,595  I 

2,470  ' 


7,  588 
15,  500 
4,190 
9,000 


$72,  300 

7,425 

11,426 

29,  000 

17,  000 

943,  957 

8,800 

9,950 

44,  035 

31,  200 

12,  560 
74,  485 
16,  400 
24,  900 
5,300 

11,  530 


55,  000 
13,  300 
20,  000 

37,  075 
14.  000 

26,  412 

6,525 

305,  749 

125,  078 

12,  850 

20,  778 

12, 150 

304,  570 

396,  099 

13,  210 

11,  000 

12,  341 
71,  800 

16,  000 

204,  770 
13, 100 

30,  000 
76,  000 

16,  000 

$30,  925 


56,  478 
37,)  97 


517,  595 
33,  073 
28, 140 
20,  360 
37,  400 


27,  500 
22,  900 
14,  500 
33,  200 
36,  640 


88, 180 


140,  705 


98,  200 

98,  767 

3,800 


94,  597 
12,  000 
26,  475 
31,  600 


Value  of 
products. 


$169, 810 
26, 852 
20, 000 
57, 500 
45, 000 

1, 119, 588 
20,  970 
26,050 
58, 440 
45, 950 

22,  500 
101,  700 
26,  000 
60, 000 
21, 760 

26,344 
105, 000 
24,750 
30,  000 


85, 550 
20,  000 
34, 839 
22, 230 
353, 879 

181,735 
31,  595 


49, 110 
25,  800 
331,  830 
591, 648 
24,490 

28, 000 


40, 220 
116,600 

27, 300 
224,  526 

20, 600 

51,  200 
120, 320 
27, 250 


$47,750 


62,845 


574,  755 
78,  393 
45,400 
43, 100 
43, 200 


405, 185 


45,  000 
3:1,  000 
22,  500 
60, 000 
39,840 


132, 055 


212,  850 


125,  560 
160,  305 
20,000 


116,  681 
36, 000 
42,  800 
60,000 
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Table  Y.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  18$0. 

OREGON— Continued. 


Comities  and  mdustries. 


LAKB: 


nonring-  and  ffriat-mill  products  . 
Lumber,  sa-wed 


LlMt: 

Houring-  and  grist-mill  products 

Famitare 

Lumber,  sawed 

Saddlei^y  and  harness 

Woolen'  goods 

Marion: 

Bread  and  other  bakery  products 

Flouring-  and  grist-mill  products 

Foundery  and  macbme-shop  products- 
Lumber,  eawed 

Oil,  linseed 


No.  of 

estab- 

lish- 

meuts. 


Saddlery  and  harness 

Slaughtering  and  meat-pacting,  not  including  retail  butchering 

establislftnents. 
Tinware,  ooppenvare,  and  sheet-iron  ware 

MULTSOMAH: 


Awnings  and  tents 

Boot  and  shoe  uppers 

Boxes,  wooden,  packing 

Bread  and  other  bakeiy  products. 
Brick  and  tile '-- 


Brooms  and  brushes 

<Jarriages  and  "wagons 

Cheese  and  butter 

Clothing,  men's 

Cofiee  and  spices,  roasted  and  ground  . 


Confectionery 

Cooperage ■ 

Flouring-  and  gri.st-mill  products 

Foundery  and  machine-shop  products- 
Furniture  {see  also  Upholstering) 


Gloves  and  mittens 

Liquors,  malt 

Lithographing  (see  also  Printing  and  publishing). 
Lumber,  planed  (see  also  Sash,  doors,  and  blinds)  - 
Lumber,  sawed 


Marble  and  stone  work 

Printing  and  publishing  (see  also  Lithographing)  . 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) - 
Shipbuilding 


Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Tinware,  copper-ware,  and  sheet-iron  -ware 

Upholstering  (see  also  Furniture) 

POLK: 


Flouring-  and  gris 
d  . . . 


-mill  products  - 


Lumber,  sawei 

Umatilla  : 

Flouring-  and  mst-miU  products  . 
Lumber,  sawed 

USION : 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


■Wabco  : 

Flouring-  and  grist-mill  products 

Lnmber,  planed 

Shipbailding 

Slaughtering  and  meat-packing,  not  including  retaU  butchering 

establishments. 
Tinware,  copperware,  and  sheet-iron  ware 

Washington: 

Flouring,  and  grist-mill  products 

Lumber,  sawed 

Tam  Hill: 

Flouring-  and  grist-mill  products 

ed 


Lumber,  sawed 


Capital. 


A^TLEAGE  NUMBER  OF 
HANDS  EMPLOIED. 


$79,  200 
91,  400 


137,  300 
17,  000 
87,200 
15,  000 

102,000 


8,000 

296, 400 

15,  000 

84,500 

35,  000 

12, 100 
4,000 

1,950 


10,  000 
10,  500 
10,  000 
42,  000 
23,  200 

5,000 

23,  000 

147, 150 

34,  600 

17,  000 

25,  200 
38,  000 
25,  000 
251,  500 
143,  400 

10,  000 

160,  000 

17,  500 

10,  000 

343,  000 

7,600 
69,  500 
111,  600 
KiS,  000 


12,  000 

118,  600 
10,000 


46,  000 
48,  600 


107,  500 
69,  000 


84,  500 
65,  375 


18,  000 

17,  000 

23,  000 

5,800 

5,800 


25,  700 
57,  200 


45,  200 
66,  500 


Males 
above  16 
years. 


Females 
above 15 
years. 


PENNSYLVANIA. 


Adahb  : 

Flouring-  and  grist-mill  products 

Leather,  curried 

Leather,  tanned ...'.'.'. 

Lumber,  sawed 

Tobacco,  cigars  and  cigarettes'".. 


$231,  266 
26,  350 
41,  850 
30,  295 
29,  055 


7 
17 
12 
38 
82 

9 
29 
15 
35 

1 

10 
56 
4 
150 
64 

4 
31 
10 
12 
81 

12 
67 
61 
69 
32 


25 


14 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


12 


$9,  084 
8,652 


21,  771 
3,675 

14,  140 
5,900 

11,  796 


3,750 
44,075 
13,138 
14,760 

3,550 

7,000 
1,200 


5,000 
10,  250 

7,000 
25,  200 
23, 400 

5,200 
20.  600 

3,240 
23,  736 

1,000 

9,200 
15,  700 

1,000 
120,  884 
46,  880 

7,200 

15,  669 

7,500 

7,800 

48,  756 

5,900 
62,  760 
36,  232 
67,  852 
28,  950 

3,000 

30,  340 
10,000 


4,567 
10,556 


6,600 
17,  900 


5,069 
12,  400 


3,000 
9,300 
37,  200 
8,200 

7,200 


1,328 
16,  245 


3,025 
9,840 


Talue  of 
materials. 


Value  of 
products. 


$6,  921 

1.  6;'0 

2,  655 
5,713  1 
9,  042  ! 


$110,  079 
78,  825 


434,  610 
6,100 

69,960 
7,800 

36,  600 


20,  000 
839,  683 
14,  500 
68,  920 
29,  317 

17,  800 
19,  275 


30,  000 

6,600 

12,  000 

71,  500 

9,690 

10,  000 
32,  750 
10,  233 
45,  000 

24,  000 

32,  000 
29,  800 
33,850 
105,  647 
62,  200 

12,  000 
57,545 

25,  000 
15,  000 

339,  238 

12,  900 

35,  800 

142,  000 

120,  400 

39,  600 

22,  600 

70,  800 
15,  000 


130,  675 
36,  380 


210,  150 


87, 176 
31,  505 


17,  200 
7,700 
72,  800 
81,952 

10,500 


109,  620 
4:1,  740 


166,815 
36,365 


$399,169  I 
25,551 
32,560 
47,690 
14,003 


$137,  710 
109,  405 


651, 120 
23,  500 

113,  000 
22,  800 
76, 195 


29,  500 
932,  384 

43,  000 

1)0,884 

35,  967 

30,  500 
30,  000 


38,  000 
20,000 
22,  000 
119,  500 
61,  800 

20,000 
77,  000 

25,  608 
80,  000 
31  000 

46,  000 
85,200 
42,  000 
294,  000 
139, 166 

25,000 

104,  640 

55,  000 

30,  000 

450,  400 

26,  500 
126,  300 
226,  600 
203,  150 

71,300 

30,  000 

132,  050 
35,  000 


150,  585 
64,600 


238,  770 
99, 145 


104,  239 
63,  699 


24,  750 

30,  500 

111,  .500 

111,  712 

26,  500 


120,  495 
82,  100 


203,  022 
63,  650 


$448,  509 
32,  261 
43,  065 
75,  791 
68,428 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

PENTSrSYLVANIA— Continued. 


Counties  and  industriee. 


Alleghest  : 

Agricnltnral  implements 

Uags,  paper 

Eaking  and  yeast  powders  {see  also  Drugs  and  chemicals) - 

Bellows 

EeUs 


Ko.of 
estab- 
lish- 
ments. 


Bookbinding  and  blant-booli  making  . 

Boot  and  shoe  uppers 

Boots  and  shoes 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 


Brass  and  copper,  rolled 

Brass  castings  (see  also  Bronze  castings) 

Bread  and  other  bakery  products 

Brick  and  tile  (see  also  Drain  and  sewer  pipe) . 
Bridges 


Bronze  castings  (see  also  Brass  castings) 

Brooms  and  brushes 

Carriages  and  wagons 

Cars,  railroad,  street,  and  repairs 

Clothing,  men's , 


Clothing,  women's 

Coffins,  burial  ca.'^es,  and  undertakers'  goods  . 
Coke 


Confectionery. 
Cooperage  


Cordage  and  twine 

Cork  cutting 

Cotton  goods 

Crucibles 

Cutlery  and  edge  tools  (see  also  Hardware) 

Drain  and  sewer  pipe  (see  also  Biick  and  tile) 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders ;  Patent 

medicines  and  compounds). 
Files, 


Fire-arms 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  (see  also  Iron  work,  archi- 
tectural and  ornamental ;  bteam  fittings  and  heating  apparatus). 

Fruits  and  vegetables,  canned  and  preserved 

Famiture  (see  also  Upholstering) 

Galvanizing 

Glass  


Glass,  cut,  stained,  and  ornamented 

Glue 

Grease  and  tallow 

Hardware  (see  also  Cutlery  and  edge  tools) . 
Hardware,  saddlery 


Iron  and  steel 

Iron  bolts,  nuts,  washers,  and  rivets  ... 

Iron  forgings 

Iron  nails  and  spikes,  cut  and  wrought  - 
Ii-ou  pipe,  wrought 


Iron  work,  architectural  and  omamentfll  ( 
machine-shop  jjroducts). 

Jewelry 

Lead,  bar,  pipe,  sheet,  and  shot 

Leather,  cuiried 

Leather,  tanned 


I  also  Foundery  and 


Liquors,  distilled 

Liijuois,  malt 

Lilbographing  (see  also  Printing  and  publishing) 

Looking-glass  and  pictuie  frames 

Lumber,  planed  (see  also  Wood,  turned  and  carved)  . 

Lumber,  sawed 

Malt 

ilantels,  slate,  marble,  and  marbleized 

Alarble  and  stone  work 

Mineial  and  soda  waters 


Oil,  lard 

Oil,  linseed 

Oil,  lubricating 

Paints  (see  also  Varnish) 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 

Pickles,  preserves,  and  sauces 

Plated  and  bi'itaimia  ware 

Printing  and  pubiishing  (see  also  Lithographing) 

Booting  and  rooting  materials 

Saddlei  y  and  harness 


Safes,  doors,  and  vaults,  fire-proof  . 

Salt : 

Shipbuilding 

Show-cases. 


Slaughtering  and  meat-packing,  not  Including  retail'  butchering 
establishments. 
348 


13 
85 
41 
3 

1 
11 
21 

6 
105 

17 
21 
18 
12 

27 

4 
2 
3 

2 


Capital. 


$675,  000 

50,  000 

18,  000 

8,600 

40,  000 

9,300 

18,  000 

477,  000 

13,  300 

3,600 

600,  000 
177,  700 
493,  61'0 
420, 150 
590,  000 

16, 100 

84,  200 

2«4,  800 

132,  856 

833,  200 

64,  000 
599,  000 
325,  150 
120,  700 
668,  435 

25,  500 
364,  500 
696,  935 
270,  000 
355,  000 

20,  000 
1,  298,  948 

30,  550 

35,  000 

425,  066 

5,  081,  708 

9,000 

506,  750 

40,  000 

5,  491,  000 

10,  500 
53,  000 
40,  600 
713,  568 
30,  000 

32,  596,  364 

455,  000 

130,  500 

40,  100 

1,  809,  150 

8,450 

58,  000 
300,  000 
597,  500 
647,  000 

323,  000 

1,  919,  608 

12,  000 

81,  000 

704, 147 

671,  700 
114,  000 

60,  500 
140,  500 

38,  000 

60,  000 

99,  000 

42,  600 

1,  102,  000 

346,  000 

62,  348 

110,  300 

1,  635,  100 

62,  000 
229,  990 

59,  000 
189,  500 
233,  800 

35,  000 
753,  000 


A^TIEAGB  NUMBEit  OF 
BANDS  EMPLOYED. 


Males 
above 16 
years, 


402 

24 

8 

13 

13 

18 
17 
462 
11 
14 

94 

86 

248 

492 

692 


109 
242 
110 


26 
283 
169 

78 
632 

22 
79 

148 
42 

326 

16 
462 

23 

32 

103 

3,484 

5 

390 

31 

4,442 

13 
24 
24 
706 
38 

18,  345 

458 

84 

23 

1,608 

12 

14 
60 

128 
267 

31 

458 

11 

16 


332 
23 
29 

157 
10 

13 
19 
42 
309 
76 

32 

43 

682 

02 

228 

49 
77 

348 
20 

113 


Females 
above  15 
years. 


90 


20 


181 


103 
461 


Children 

and 
youths. 


141 

1 


Total 
amount  paid 

in  wages 

during  the 

year. 


1 

2 

20 

102 

7 

25 

164 


12 
1,476 


1,442 
52 
13 


12 


13 


$167, 769 

12,000 

7,776 

6,200 

10,000 

10,  405 

16, 160 

111,  370 

13, 145 

6,420 

80,  000 
38,  329 
150,  481 
193,  538 
339, 164 

5.489 
44,  528 

132,  073 
56,671 

347, 198 

29,  500 

149,  232 

69,  485 

66,  375 

228,  374 

8,700 
59,  600 

138,  513 
31,  500 

175,  184 

10,  000 
214,  942 

10,  623 
14,  000 
43,  245 

1,  801,  225 

4,780 

196,  607 

8,500 

2,  686,  425 

9,  300 

12,  626 

11,  250 
294,  877 

27,  000 

9,  966,  803 

195,  709 
52,410  ■ 

9,700 
653, 123 

7,040 

10,  000 

26,  000 

65,  241 

124,  714 

14,  500 

226,  133 

9,033 

13,  400 

196,  839 

73,  883 
8,601 
13, 180 
76,  707 
8,350 

7,075 
9,550 

25, 113 
128,  523 

47,  283 

17,  861 
30,  000 

481,  321 
29,  060 

128,  305 

26,  350 
34,  472 
217,  000 
20,  200 
49,  799 


Value  of 
materials. 


$393, 210 
100, 000 

27,  747 
13,  000 

15,  000 

5,600 

31,  600 

367,  480 

13, 740 

16,  000 

432,  000 

96,  240 
670,  837 
163,  274 
648,  838 

28,  581 
116,  709 
17.5,  740 

97,  618 
1, 183,  760 

115,  000 

1,  25'i,  469 

126,  994 

190,  265 

1, 112,  855 

24, 141 
276,  450 
435,  233 
290,  000 
269,  793 

12,  000 
696,  410 

3,700 

18,  500 

1,  015,  028 

3,  303, 404 

7,500 
314,  2J1 

41,  975 
2, 139,  658 

4,950 

93,  000 

351,  201 

616,  201 

50,  000 

26,  827,  P87 

646,  £43 

86,  419 

100,  600 

3,  111,  974 

15,  500 

27,  000 

200,  000 

1,  714,  580 

1,  256,  845 

161, 000 

1,  031,  880 

3,935 

35,  600 

704,  292 

053,  481 
83,  900 
23,  592 
61,  758 

13,  900 

119,  464 
189,  700 
241, 100 
976,  016 
322,  608 

111,  484 

42,  800 
480,  752 

54,  000 
227, 113 

25,  000 

61,  409 

540,  733 

72,  000 

1,423,047 


Value  of 
products. 


$755,150 
130, 010 
67,  IOC 
25, 400 
30, 000 

20, 345 
66,  500 
604, 700 
34,365 
38, 000 

640, 000 
181, 825 
S44, 806 
.546, 920 
1,  214, 932 

44,404 
236, 150 
421,  338 
184, 196 
1, 844, 220 

194, 000 

1,  610, 141 

235,  915 

327, 325 

1,  495, 770 

49, 500 
453, 600 
734,  250 
365,  000 
499, 000 

30, 000 
1, 114, 746 

23, 380 

51,400 

1, 192, 032 

6,703,446 

35, 900 

641,  338 

64, 000 

5,  668, 212 

26, 000 
116, 000 
3?3,  091 
1, 189, 857 
110, 000 

46,  078,  375 

1,  027, 760 

194, 387 

142, 600 

4, 073, 850 

30,325 

56,  000 

260, 000 

1, 899, 400 

1, 751,  H5 

241,213 

1, 876, 146 

21, 672 

65, 336 

1,  207,  041 

968, 778 
116, 300 

47, 470 
171,017 

33, 500 

144, 831 
231,000 
311,600 
1,  366, 178 
740, 164 

182,  532 
88, 500 
1, 458, 004 
113,912 
444,977 

63, 575 
142, 700 
849,840 
116,500 
1,694,81« 
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Table  V.— SELECTED  STATISTICS  OF  MANUEACTUEES,  BY  COUNTIES,  ETC.:  1880. 

PENNSYLVANIA— Continued. 


Counties  and  indnstriea. 


Allegheny— continued. 


Soap  and  cantUes 

Sijrmga,  steel,  car,  and  carriage 

Steam  tlttinga  and  lieating  apparatua  (aoe  also  Foundery  and 
machino-sliop  products). 

Stoue-  and  earthen- ware 

Tinware,  eopperware,  and  sheet-iron  ware 


Tobacco,  chewing,  smoliing,  and  snuil  (see  also  Tobacco,  cigars 
and  cigarcttea). 

Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smok- 
ing, and  snuff). 

Trunks  and  valisea 

■(Jpbolstering  (see  also  Furniture) 

Upholstering  materials 

Varnish  (see  also  Paints) 

Wirework 

"Wood,  turned  and  carved  (see  also  Lumber,  planed) 

Woolen  goods 


AESI6TK0KG  ; 

Brick  and  tUe 

Clothing,  men's 

riourinvi-  and  grist-mill  producta 

IToundei'y  and  machine-shop  prodacts  . 
Iron  and  steel 


Leather,  curried  -  - 
Leather,  tanned. . . 
Liquors,  distilled  . 
Lumber,  planed... 
Lumber,  sawed  . . . 


Tools 

Woolen  goods 

Beaveb: 

Agricultural  implements 

Brick  and  tile 

Bridges 

Carriages  and  wagons 

Care,  railroad,  atreet,  and  repairs. 


Cooperage  

(Cordage  and  twine 

Cutlery  and  edge  tools  (see  also  Hardware) . 

Filea  (see  also  saws) 

Plouring-  and  gnat-mill  products 


Foundery  and  machine-shop  products 

Glass  

Hardware  (see  also  Cutlery  and  edge  tools) . 

Iron  and  steel 

Liquora,  malt 


Lumber,  planed 

Lumber,  sawed 

Saddlery  and  harueaa  . 

Saws 

Shipbuilding 


Stone-  and  earthen-ware  . 
Wire 


Bedfokd : 

Brick  and  tUe 

Flouring  and  grist-mill  products. 

Iron  and  steel 

Leather,  tanned 

Lumber,  sawed 


Woolen  goods . 
Besks  : 


Agricultural  implements 

Boots  and  ehoes 

Boxes,  cigar 

Bread  and  other  bakery  producta 
Brick  and  tilo 


Brooms  and  brashes  ... 

Carpets,  rag 

Carriages  and  wagons  . 

Clothing,  men's 

Confectionery 


Cordage  and  twine 

Cotton  goods  (see  also  Mixed  textiles) . 

Flouring-  and  griat-miU  producta 

Foundery  and  machine-shop  producta  . 
Furniture 


Hardware 

Iron  and  steel 

Iron  forgings 

Iron  pipe,  wrought . 
I,("itucr,  ctirried 


No.  of 

estab- 

Ush- 

ments. 


1 
1 

155 
21 


Capital. 


$278,  606 

296,  600 

36,  300 

85,  600 
402,  560 

67,  000 

147,  620 

1,800 
48,  450 
28,  000 

10,  800 
9,100 

21,800 
95,  000 


38,  300 
13,  000 

237,  000 
33,  650 

690,  000 

18,  400 
31,  400 

350,  000 
63,  500 

131,  880 

18,  000 
142,  000 


92,  000 
98,  900 
15,  000 
20,  000 
50,  000 

88, 150 
175,  000 
551,  768 
216,  000 
138,  570 

106,  200 
256,  487 

65,  000 
230,  000 

22,  500 

78,  500 

125,  000 

8,160 

75,  000 

20,  000 

87,  800 
200,  000 


32,175 
280,  300 
678,  334 
180,  750 

49,  200 

32,  964 


99,  812 
74,  600 
10,  950 
41,  800 
216,  670 

8,128 
6,300 

51,  800 
162,  091 

20, 100 

50,  000 
150,  000 
789,  300 
762,  265 
125,  625 

422,  363 
5,  365, 118 

40,  000 
1,  000,  000 

69,747  I 


AVERAGE  NUMBER   OF 
HANDS  EMPLOYED. 


Males 
above  16 

years. 


74 

200 

20 

69 

245 


346 

9 
39 
16 

12 
13 
20 
21 

36 
6 
68 
29 
395 


54 
137 
30 
22 
106 

76 
39 
360 
189 
44 

91 
375 
218 

76 
7 

76 
52 
11 
50 
55 

75 
49 


49 
77 
116 
98 
66 

26 


76 
219 


85 

105 

16 

11 

39 
174 
838 
116 

529 
2,949 

43 
600 

39 


Females 

above  15 

years. 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


22 


158 
85 


25 


7 
124 

10 
63 

1 

28 

12 

78 
99 

i 

inn 

$39,  527 

101,  951 

8,074 

49,  450 
153,258 

22,  676 

144,  420 

4,350 

33,  850 

9,500 

5,325 
7,409 
16, 143 
IC,  000 


10,  675 
8,  3110 
14,  851 
12,  050 
235,  000 

3,291 
5,230 
30,  800 
16, 190 
14,  771 

17,000 
10,  700 


23,017 

41,  580 

9,000 

8,094 

33,  600 

37,  000 

26,  000 
136, 100 

86,  424 
13,  885 

45,  100 

193,  000 

83, 942 

34,  942 
2,589 

27,  250 
7,693 
3,626 

23,  490 
29, 100 

36,  900 

25,  OOO 


16,  994 
16,  563 
46,  861 
33,  184 
8,916 

4,690 


24,  668 
17,  730 
5,180 
26, 137 
61,  978 

7,375 
10,  476 
26,  096 
45,  334 

7,000 

7,200 
38,  445 
34,  229 
304,749  I 
36,  709  j 

1S2,  562 
1, 12:;,B46  1 

10,  Sllj 
24n,  onil 

12.  9S.^ 


Value  of 
materials. 


$216, 168 
329,  489 
35,491 

07,744 
369,  506 

204,  966 

179,490 

15, 150 
70,  058 
32,  500 

40,  000 
14,  600 

20,  279 
70,  970 


11,085 

7,700 

413,  301 

13,  030 
230,  265 

46,  645 
46,  450 
192,  000 
101,  329 
107,  420 

18,  000 
87,  762 


34,  864 
18,  700 

35,  000 
12,  650 
60, 000 

48, 150 
150,  000 
193,  923 

61,867 
291,  694 

58,  350 
211,000 
354,  200 
107,  868 

11,  857 

157,  008 

59,  584 
12,350 
52,  817 

199,  200 

27,  025 
90,  000 


8,774 

453,  317 

117,  691 

481,  399 

49,  483 

24,  085 


17,  880 
54,  280 
25,  750 
78,  023 
87,  297 

16,  600 
12,  650 
39,  000 
134,  777 
28,  400 

50,  000 
83,  334 

1,  320,  305 
540,  044 

09,441 

]SS,  2(1 

5,  4nu,  091 

5s,  8i:i 

2,  onn,  OHO 
155,  .'I.M 


Value  of 
products. 


3,  "I 

1' 

'.-I'.l 
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PENNSYLVANIA— Continued. 


Counties  and  induetries. 


Clarion: 

FloUTlDg-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 

Lumber,  sawed 

Shipbuilding 

Clearfield  : 

Ei  icli  and  tile 

Cars,  railroad,  street,  and  repairs 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products. . 
Leathcr,'curried 


Leather,  tanned  . 
Lumber,  sawed  . 


Clinton  : 


Agricultural  implements 

Brick  and  tile 

Cutlery  and  edge  tools 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 


Furniture 

Leather,  curried  . 
Leather,  tarjned  . 
Lumber,  planed.. 
Lumber,  sawed  . . 


Tobacco,  cigars  iuid  cigarettes 

Columeia: 

Cars,  railroad,  street,  and  repaii-s  . 

Clothing,  men's 

Flouring-  and  grist-mill  products  . 

Iron  and  steel 

Leather,  curried 


Leather,  tanned. 
Lumber,  sawed  . 

Paper 

Shipbuilding 

Craweord  : 


Bricls;  and  tile 

Carriages  and  wagons 

Cheese  and  butter  (factory). 

Cooperage  

Drugs  and  chemicals 


Flouring-  and  grist-mill  products 

Foundery  and  machine-snop  products . 

Furnifure 

Handles,  wooden 

High  explosives 


Iron  and  steel 

Leather,  curried _" 

Leather,  tanned " 

Liquors,  malt V.V.'.'.V. 

Lumber,  planed  (see  also  Sash,  doors,  .and  biinds) ! 

Lumber,  sawed 

Marble  and  stone  work '."'.'.'.'.'.'. 

Printing  and  publishing 

Saddlery  and  harness '.'.'.'.'. 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) . 


Tinware,  copperware,  and  sheet-iron  ware. 
Cumberland: 


Agricnltural  implements 

Boots  and  shoes 

Carriage  and  wagon  materials  . 

Carriages  and  wagons 

Clothing,  men's 


Flouring-  and  grist-mill  prodacts 

Foundery  and  machine-shop  products  . 

Furniture 

Iron  and  steel 

Leather,  tanned 


Lumber,  sawed ^ 

Paper 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware. 
Dauphln': 


Agricultural  implements 

Boots  and  shoes  

Bread  and  othery  bakery  products. 

Brick  aod  tile 

Brooms  and  brushes 


Cars,  railroad,  street,  and  repairs  . 

Carriages  and  wagojia 

Confecljoijri'y  

Ctitton  goods 

Flouring-  anil  grist-mill  products  . 


No.  of 
estab- 
lish- 
ments. 


Capital. 


33 
15 
7 
6 
1 

1 

10 

12 

2 

6 

131 

4 

»     3 

22 

4 


$151,  700 

43,  300 

036, 160 

3,  COO 


164,  900 
15,  000 

174,  587 
45,200 
51,  500 

69,  000 
2,  086,  080 


29,  000 
43,  500 
107,  000 
185,  700 
84,  100 

29,  700 

25,  000 

13,  000 

125,  000 

440,  650 

20,  000 


25,  000 

14,  660 

217,  700 

575,  000 

20,  600 

34,  500 

49,  850 

70,  000 

5,000 


11,  900 
15,  000 
81,  300 

22,  600 
75,  000 

323,  300 
1, 115,  814 

23,  560 
34,  000 
50,  000 

60,  000 
27,986 
98, 186 
50,  000 
65,  000 

440,  400 

5,300 

53,  000 

21,  400 
62,  500 

22,  325 


48,600 
70,  000 
4.5,  500 
27,  400 
13,  800 

532,  760 
61,  350 

27,  025 
760,  000 

70,  517 

83,  700 

370,  000 

10, 175 

75,  000 

28,  385 


70,  740 

45,  000 

41,  576 

170,  263 

4,000 

375,  000 

44,  150 

16,  000 

351,000 

391,000 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


SO 

25 

393 

17 


240 
10 


35 
629 


29 
65 
108 
41 
50 


7 

55 

292 

28 


50 
11 
37 

415 


78 
770 
21 
42 
40 

21 
7 
36 
18 
24 

563 
8 
36 
26 
48 

23 


43 

28 
74 
39 
16 

93 
51 
26 
665 
28 

71 

90 

18 

114 

25 


38 
31 
51 
195 
9 

,  0.63 
66 

la 

47 
119 


Females 

above  15 

years. 


Children 
and 

youths. 


22 


Total 

amount  paid 

in  wages 

during  the 

year. 


18 


2 
119 


162 


$11,  682 

7,650 

67,194 

7,550 


93,  367 
3,450 
11,  606 
22, 481 
10,  000 

14, 100 
161, 176 


6,060 
15, 150 
37,  300 

8,520 
17,  560 

5,970 

3,000 

1,725 

16,375 

68,  472 

9,250 


12,  000 
6,700 
8,485 

153,  528 
3,100 

5,120 
8,307 

13,  500 
3,500 


10,  076 
8,195 
16, 100 
25,  006 
10,000 

29,  618 

363,  375 

7,400 

13,  040 

20,  000 

10,941 
2,800 

12,  375 
4,158 
5,660 

88,  0.50 
3,250 
18,  218 
10,466 
17, 109 

8,675 


18,  980 

15,  COO 

16,  500 
14,  560 
10, 100 

20,  066 
18,  050 

4,775 
239,  634 

7,535 

14,  441 
61, 100 

3,190 
32,  260 

6,293 


8,028 
19,  000 
14,108 
63,010 

4,422 

264,  000 

22.  963 

7,203 

^».  000 

2.6,  073 


Value  of 
materials. 


$296, 397 

7,075 

227,  709 

12,  200 


48, 150 
20,  000 

323,  503 
19,  266 

251,  845 

225,  994 
683,  073 


48,  560 
10,  400 
52, 000 
234,  613 
63, 250 

8,900 
30,894 
12,  652 
98,  000 
503,  593 

8,600 


80, 000 

11,  300 

334, 131 

419, 165 

56,  923 

55,965 
33,696 
37,000 
18,  000 


5,350 

13, 600 

190,  758 

100, 156 

4,000 

784,  580 

763,  550 

10, 475 

15,  950 

50,  000 

9,917 

81,  228 

166,  470 

20,  790 

35, 300 

341,  318 
13, 100 
8,454 
17,  865 
24,370 

11,  625 


23,  860 
30,  OOO 
39,  000 
27,  450 
31,600 

667,  702 
22,  300 
11,  525 

414,  034 
69,  730 

61,  825 
172,  925 

10,911 
112,  729 

21,  550 


12,318 
41,000 
86,  655 
65,  322 
15,  700 

1,  428,  000 

28,  304 

30,  050 

100,125 

1,  020,  480 


Value  of 
products. 


$340,818 
24,900 
390,378 


166,722 
23,460 

300,427 
60, 178 

302,100 

285,250 
1,168,437 


85,875 
33,000 
111,  000 
273,648 
179, 000 

26,000 
35, 625 
20,090 
125,000 
712,543 

28,125 


98,000 
21,500 
394,473 
695,644 
65,592 

79,160 
78,879 
67,000 
24,000 


23,100 
30, 000 
268, 194 
139, 537 
70,000 


41,916 
100,000 

22,827 
91,791 
206, 106 
37,800 
46,300 

652,612 
23,000 
82,614 
39,721 
61,412 

26, 850 


63, 339 
48,000 
69, 000 
65,000 
48,100 

654,627 
66,000 
26,950 

860, 400 
98,844 

82, 965 
321, 707 

20,915 
161,600 

39, 150 


34,063 
75, 000 
133,982 
144,826 
30,000 

1,903,  .561 
60,848 
48, 900 
280, 2.50 

1,338,316 
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Counties  and  industries. 


Dauphin — continued. 

Fonndery  and  macliine-sliop  products  . 

Furniture ■ 

Iron  and  steel 

Iron  forgings 

Leather,  curried 


Leather,  tanned 

Liquors,  distilled 

Liquors,  malt 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds). 
Lumber,  sawed 


Marble  and  stonework 

Printing  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed)  . 
Soap  and  candles 


Tinware,  copperware,  and  sheet-iron  ware- 
Tobacco,  cigars  and  cigarettes 

"Woolen  goods 


Delawabe  : 

Brass  castings 

Bread  and  otner  bakery  products  . 

Brick  and  tile 

Carriages  and  wagons 

Confectionery 


Cotton  goods  (see  also  Mixed  textiles). 

Cutlery  and  edge  tools 

Drugs  and  chemicals 

Dyeing  and  finishing  textiles 

Dy estuffs  and  extracts 


Mouriug-  and  grist-mill  products 

Fottndery  and  machine-sliop  products. 

Grease  and  tallow 

Housef umishing  goods 

Iron  and  steel 


Iron  pipe,  wrought 

Kaolm  and  ground  earths.. 

Leather,  dressed  skins 

Leather,  tanned 

Lumber,  sawed 


Marble  and  stone  work 

Mixed  textiles  (see  also  Cotton  goods ;  "Woolen  goods) . 

Paper 

Printing  and  publishing 

Saddlery  and  harness 


Saflh,  doors,  and  blinds 

Shipbuilding 

Soap  and  c|pdles 

Tinware,  copperware,  and  sheet-iron  w^are. 
Tobacco,  cigars  and  cigarettes 


"Woolen  goods  (see  also  Mixed  textiles ;  "Worsted  goods) . 
"Worsted  goods  (see  also  Woolen  goods) 


Elk: 


Flouring-  and  grist-mill  products  - 

Leather,  curried 

Leather,  tanned 

Lumber,  sawed 


EbiE: 


Agricultural  implements 

Boots  and  shoes 

Brass  castings 

Bread  and  other  bakery  products. 
Bri9k  and  tile 


Brooms  and  brushes 

Carriage  and  wagon  materials 

Carriages  and  sleds,  children's 

Carriages  and  wagons 

Cars,  railroad,  street,  and  repairs. 


Cheese  and  butter  (factory) . 

Clothing,  men's 

Clothing,  women's 

Cooperage  

Electroplating 


Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products . 

Furniture 

Handles,  wooden 

Hardware 


Iron  and  steel 

Iron  forgings 

Leather,  curried . 
Leather,  tanned . 

Liquors,  malt 

23  M  M 


No.  of 

estab- 

Ush- 

ments. 


Capital. 


AVERAGE  NUalBEB  OF 
HANDS   EMPLOYED. 


$282,  500 

50,  700 

6,  368,  692 

35,  000 

80,  800 

220,  600 
24,  000 
100,  000 
207,  500 
453,  940 

19,400 

172,  650 

18,  565 

10,  000 

11,  000 

41,  034 
35, 110 
29,  300 


60,  000 
93,  260 
147,  000 
36,  300 
10,  500 

3,  849,  000 
17,  500 
30,  000 

1,  000,  000 
200,  000 

185,  800 

207,  500 

3,000 

30,  000 

597,  895 

300,  000 
60,000 
30,  000 
20,  000 

113,  000 

14,  000 

1,  634,  000 
265,  500 

43,  000 
23,  700 

29,  500 

2,  005,  000 

5,000 
60,  750 
16,  600 

2,  542,  000 
375,  000 


39,  200 

10,  560 

1,  587,  250 

640,  900 


112,  000 
75,  000 

450,  000 
33,000 
20,  700 

10.  375 

34,  000 
30,  000 

35,  500 
245,  660 

37,  000 
135,  500 

6,000 
28,  905 

7,000 

531,  900 
1,  326,  453 
70,  200 
23,  600 
41,  500 

325,  000 

28,  200 

2.5,  700 

222,  000 

220,  600 


Males 

above  16 

years. 


2, 425 
90 
23 


24 

62 

299 


remalea '  Cbildren 


above  15 
years. 


28 
192 


20 

34 

218 

54 

7 

1,112 

56 

5 

360 

35 

73 

189 

4 

30 
485 

250 
25 
50 
20 
65 

14 
679 
80 
41 
14 


1,249 
81 


4 

470 
539 


76 
306 

14 
107 

24 
15 
14 
63 
170 

28 
104 


77 
33 

115 
1,209 
57 
40 
56 

229 
45 
11 
86 
64 


43 


and 
youths. 


1,170 


15 


606 

40 

1 


826 
170 


16 


716 


Total 

amount  paid 

in  wages 

during  the 

year. 


520 
31 


12 
150 
40 


Value  of 
materials. 


$91,  900 
23,  547 

976,  946 

45,  300 

8,350 

18,  607 
2,800 
11,  160 
26,  337 
73,  486 

8,560 
103,  125 
6,235 
3,000 
1,332 

14,  839 
26, 148 
2,200 


13,  500 
18,975 
61,  850 
20,  650 
3,550 

863,  641 

27,  000 

2,605 

195,  000 
17,454 

17,404 
77,  217 
1,820 
10,  000 
174,  795 

75,  280 

10,  000 
25,  000 

11,  000 

13,  390 

8,180 
600, 110 
44,300 

14,  880 
6,725 

10,  500 
622,  451 

1,  200 
14,  436 

4,599 

768, 140 
84,  290 


1,866 

1,625 

102,  675 

58,  796 


26,  527 

60,  000 

134,  900 

9,300 

18,448 

7,  COO 

8,212 

7,100 

11,425 

67,  000 

5,098 
63,  370 

4,500 
13,  852 
12,  000 

48,  821 
525,  338 
20,  160 
11,050 
20,464 

97,  309 
19,  275 
3,800 
33,  071 
26,  357 


Value  of 
products. 


$172,  013 

33,  023 

6,  714,  076 

138,  000 

119,  366 

201,  810 
22,  500 
63,  620 
60,847 

358,212 

15,200 

294, 150 

17,  810 

20,  000 

13,  685 

39,  824 
43,  028 

14,  315 


50,  000 
61, 150 
26,  920 

30,  400 
22,  205 

1, 130,  076 

21,  500 

46, 119 

499,  700 

175,  000 

390,  292 
115,  000 

31,  280 
10,  000 


663,  869 

5,000 

75,  000 

32,  000 
98,  785 

13,  900 
1,  663,  334 

243, 100 

14,  000 
12,  400 

56,  000 

1,  000, 100 

16,  000 

33,  020 
11, 105 

2,  672,  596 
484,  049 


31,  610 

16,  678 

1, 148,  470 

274,  230 


47,  500 
88,  000 
252,  600 
29,  870 
12,  697 

18,  700 
21,  000 

10,  004 
67,  900 

394,  722 

65,  021 
160,  900 

11,  000 
35,431 

5,500 

1,289,013 

1,  418,  900 

31, 100 

13, 200 

32,  000 

368,  076 

63,  000 

57,  037 

293,  005 

120, 345 


$328,500 
70,  634 

,  383,  390 
190,  000 
154,  096 

271,  201 
.3,5,  000 
116,  400 
111,619 
545,  322 

41,  800 
465,  920 
30,110 
30,  000 
26,  000 

76,  600 
99,  600 
20,  000 


75,  000 
99,  950 
130,  825 
65,  500 
33,  500 

3,  848,  965 

58,000 
60,  180 

1,  627,  447 
250,  000 

439,  830 

225,  280 

40,  000 

22,  000 

590,  275 

639, 149 

25,  000 
114,  000 

48,  000 
157,  660 

29,  900 

2,  776,  001 
470,  962 

36,  900 

26,  600 

87,  000 
1,  806,  799 
20,  000 
60,  750 
22,  341 

4,  489,  510 
675, 191 


35,  779 

20,  987 

1,  793,  910 

454,191 


ISO,  176 

160,  000 

602,  000 

60,  026 

45,  905 

32,  800 

30,  000 
22,  000 

11.5,  600 
503,  827 

93,  064 
286,  240 
20,  000 
58,  503 
25,  000 

1, 475, 164 

2,  313,  927 

82,  990 

31,  000 
184,  464 

499, 186 
75,  500 
72,606 
435,  218 
21^  810 
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Comities  and  industries. 


Erie — continued. 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  Wood,  tttmed 
and  carved). 

Lumber,  sawed 

Malt , 

Marble  and  stone  work 

MatcTies 


Musical  instruments  and  materials  (not  specified)  . 

Paper 

Printing  and  publishing 

Pumps,  not  including  steam  pumpa 

Hooting  ana  roofing  materials 


Saddlery  and  harness 

Sash,  doors,  and  blinds  {see  also  Lumber,  planed;  "Wood,  turned 
and  carved). 

Scales  and  balances 

Soap  and  candles 

Tinware,  copperware,  and  sheet-iron  ware 


Tobacco,  cigars  and  cigarettes 

"Washing-machines  an(f  clothes-wringers 

Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors, 
and  blinds). 

Wooden  waie 

Woolen  goods 

Fayette  ; 

Brick  and  tile 

Coke  

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Glaos 


Ko.of 
estab- 
lish- 
ments. 


Iron  and  steel 

Kaolin  and  ground  earths. 

Leather,  curried 

Leather,  tanned 

Liquors,  distilled 


Lumber,  planed  . 
Lumber,  sawed.. 


Forest  : 


Flouring-  and  grist-mill  products  . 

Leather,  tanned 

Lumber,  sawed 


Franklin  : 

Agricultural  implements 

Carriages  and  wagons 

Clothing,  men's 

Flouring-  and  grist-mill  products , 

Foundery  and  machine-shop  products  . 


Furniture 

lion  and  steel 

Leather,  curried  . 
Leather,  tanned.. 
Lumber,  sawed  . . 


Paper 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware- 
Tobacco,  cigars  and  cigarettes 

Woolen  goods 

Fulton  : 


Flouring-  and  grist-mill  products  . 

Leather,  taDued 

Lumber,  sawed 


Grfene ; 

Carriages  and  wagons 

Flouring-  and  grist-mill  products  . 

Liquors,  distilled 

Lumber,  sawed 

Stone-  and  earthen-ware 

Huntingdon: 

Flouring-  and  gristmill  products  . 

Iron  and  steel 

Leather,  curried 

Leather,  tanned 

Lumber,  planed 


Lumber,  sawed 

Stationery  goods 

Indiana  : 

Brick  and  tile 

Flouring-  and  grist-mill  products 

Foundeiy  and  machine-shop  products.. 

Leatlier,  eunied , 

Leather,  tanned , 


Lumber,  planed 

Lumber,  sawed 

Paper 

Saddlery  and  harness  . 

Woolen  goods 

354  • 


102 
3 


Capital. 


$380,  000 

279,  920 

158,  000 

19,  800 

116,  500 

130,  000 
59,  000 

166,  800 
73,  500 
29,  800 

41,  740 
101,400 

15,  000 
*Cl,  000 
59,  250 

40,  765 
125,  000 
28,  200 

120,  000 
57,  200 


77,  450 

1,  956,  450 

234,  600 

307,  800 

171,  800 

1, 158,  000 

4,000 

18,  650 

63,  150 

137,  857 

39,  000 
93,  950 


85,  060 
400,  000 
727, 100 


76,  800 

32, 150 

8,850 

385,  772 

465,  200 

41,  750 
383,  000 

18,  400 
146,  800 

82,  790 

61,  000 
8,100 

16,800 

8,100 

107,  000 


91,  383 

118,  085 

9,450 


8,500 

114,  000 

133,  640 

38,  460 

36,  125 


446,  550 
2,  066,  916 

67,  000 
346,  900 

27,  000 

110,  350 
12,  000 


43,  700 
231,  700 
72,000 
20,  867 
37,  200 

49,  060 
223,  825 
60,  000 
14,  730 
28,600 


AVERAGE  NUMBER  OF 
BANDS  EMPLOYED. 


Males 
aboTe 16 


82 

347 
47 
13 
15 

103 
34 

102 
34 


49 
50 
17 

119 
30 


271 

1,067 

71 

05 

310 

716 
20 
11 
30 


80 
102 


4 
138 
180 


80 
74 
19 
83 
401 

35 

209 

9 

37 

68 

44 
20 
26 
31 
75 


70 
419 
13 
69 
13 

84 
13 


129 

33 

42 

4 

20 

28 
182 
21 
15 
18 


Females 

above  15 

years 


Children 

and 
youths. 


Total 

amoiiDt  paid 

in  wages 

during  the 

year. 


lo; 


11 


24 


$29,  509 

63,  624 
14,  829 

4,544 
7,800 

77,  300 
13,  640 
61,  960. 
11,  490 
2,650 

9,190 
27,080 

11,  000 

1,800 

19,  396 

19,  231 
30,  000 
7,623 

64,  250 
6,500 


74,  871 

493,  332 

20,  262 

33,  738 

137,  958 

348,  619 

10,  000 
3,490 

11,  110 

15,  000 

14.  500 

16,  341 


1,045 
54,  600 
36,  027 


26,  320 

23,  399 

6,910 

14,  350 

110,  765 

10,  145 

48,  974 

1,751 

11,450 

13,  308 

14,  £00 
4,875 
6,687 
6,300 

40,694 


1,770 
8,952 
3,143 


5,700 
6,364 
5,250 
8,127 
15,  600 


20, 138 
102,  363 

5,  085 
26,  670 

4il00 

14,  000 
3,500 


42,  420 
8,237 

11,064 
1,700 
5,945 

9,328 
37,  031 
6,387 
3,430 
6,150 


Talue  of 
xaaterials. 


$156, 200 

221,  947 

199,  631 

12,  463 

46,  875 

79,  375 
84,  600 
81, 126 
33,  639 
49,  860 

36,  985 

47,  478 

10, 120 
16,  800 
27,  000 

56, 130 

125,  000 

30,  700 

99,  800 
63,  907 


60,  320 
1,  064,  661 

493,  747 
97,  316 
84,  043 

480, 376 
12,  000 
107,  643 
118,  060 
140,  500 

61,  000 
66, 176 


20,  994 
247,  000 
148,  903 


30,  650 

31,  000 
17,  700 

818,  478 
230, 185 

10,716 
179,  336 

24,  365 
127,  202 

64,  546 

72,  000 
9,760 

23,  025 

9,560 

133,  lis 


119,  666 
70,  360 
19,  370 


12,  000 
230,  981 
60,  000 
42,  605 
7,460 


663,  774 
455,  400 
126,  844 
351,  706 
10, 720 

108,  796 
36,  000 


11,  112 
383, 605 
13,  800 
48,  374 
60, 139 

26,  700 
1«6,  Olli 
10,477 
10,  925 
26,669 


Talue  of 
products. 
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Counties  and  industries. 


JBFFEHBON: 

riouring-  and  grist-mill  products  . 

Leather,  tanned 

Lumber,  sawed 


JUSIATA: 

riouriug-  and  grist-mill  products  . 
Lumber,  sawed 

Lackawanna  : 

Brass  castings 

Bread  and  other  bakery  products. 

Carriages  and  wagons 

Clothing,  men's 

Clothing,  women's 


CoEFee  and  spices,  roasted  and  ground 

Cothns,  burial  cases,  and  undertakers'  gooc 

Confectionery 

Cutlery  and  edge  tools 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture ." 

Grease  and  tallow 

Gunpowder 

Iron  and  steel 


No.  of 
estab- 
lish- 
ments. 


Leather,  tanned 

Liquors,  malt ■ 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  "Wood,  turned 
and  carved) . 

Lumber,  sawed 

Marble  and  stone  work 


Oil,  illuminating,  not  including  petroleum  refining 

Printing  and  publishing 

Saddlery  and  harness 

Saah,  doors,  and  blinds  (see  also  Lumber,  planed;  "Wood,  turned 

and  carved). 
Silk  and  silk  goods ■ 


Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 

Tinware,  cupperware,  and  sheet-iron  ware 

Tobacco,  chewing,  smoking,  and  snufi"  (see  also  Tobacco,  cigars 

and  cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snuff). 
Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors, 

and  blinds). 
Lancaster : 


Agricultural  implements 

Boxes,  cigar 

Boxes,  wooden,  packing 

Bread  and  tither  bakery  products  . 
Brick  and  tile 


Brooms  and  brushes 

Carpets,  rag 

Carriage  and  wagon  materials  . 

Carriages  and  wagons 

Clothing,  men's 


Combs 

Confectionery 

Coik  cutting 

Cotton  goods 

Dyeing  and  finishing  textiles 

Flouring,  and  grist-mill  products  .  -  -   . 
Foundery  and  machine-snop  products. 

Furniture 

Hand-knit  goods 

Iron  and  steel 


Leather,  curried . . 
Leather,  tanned  .. 

Lime 

Liquors,  distilled  . 
Liquors,  malt 


Lumber,  sawed 

Malt  

Marble  and  stone  work . 
Pap. 


Prmting  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Shirts  ---■ 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes  

Watches... - 

Wool  hats  (see  also  Woolen  goods) 

Woolen  goods  (see  also  Wool  hats) 


6 

15 

8 

31 

20 

1 
11 
2 
5 
1 

212 

25 

47 

4 

18 

19 

24 

16 

5 

15 

35 
1 

7 
2 
8 

49 
5 
2 
2 

47 

175 
1 
6 

7 


Capital. 


AVERAGE   NUMBER  OP 
HANDS  EMPLOYED. 


Males   I  Females  Children 


$144,  350 
18,  500 
966,714 


143,400 

•iO,  200 


31,000 
99,  200 
28,  000 
19,  OUO 
50,  000 

18,  500 
22,  000 

19,  000 
25,  000 

2S4,  050 

948,  000 

36,  581 

3,200 

300,  000 

;,  294,  000 

320,  700 

180,  000 

73,  000 

160,  800 
12,  900 

20,  000 
81,100 
20,300 
20,  000 

36,  000 

100,  000 

103,  725 
44, 176 

27.  750 

85,  000 


above  10  above 15 
years. 


187, 
25, 
65, 
45, 

104, 

19, 

16, 

79, 

213, 

14: 

25, 
92, 
70, 
1,  382, 
25, 

1,  983, 
300, 
109, 

15, 

2,  407, 

154, 
224, 

lo! 

38, 
232, 

226, 
175 
61 
105, 
184, 


20, 

123, 

344, 
293, 
135, 

47, 


350 
075 
100 
700 
165 

000 
800 
000 
000 
000 

806 
130 
600 
500 
600 

850 
900 
1100 
40O 
200 

360 
000 
400 
000 
200 

405 
000 
700 
000 

730 

216 
000 
000 
440  I 


6 

9 

397 


14 

35 
39 

554 

40 

4 

07 

1,634 

201 
36 
37 

162 

24 

30 
91 

18 


162 
24 
24 
50 

212 


89 
360 
149 

37 
35 
29 
484 
26 

336 

352 

144 

14 

1,491 

58 

86 

47 

5 


112 
14 

28 
30 
175 

99 
83 


683 
108 
186 
30 


14 
300 


and 
youths. 


97 


1 

3 

1 
1 
4 

5 
60 

4 

19 

31 

737 

2 

14 

4 
21 
240 

5 

3 

7 

5 
114 

1 

1 
1 

2 

2 

4 

9 

17 

2 
21 

29 

1 

1 

"73 

100 

Total 

amount  paid 

in  wages 

during  the 

year. 


$1, 000 

987 

78,  745 


4,283 
6,  235 


4,500 
24,  408 
18,  800 

3,500 
90,  000 

3,000 
12,  9:)5 

6,  225 
14,  625 
21,  021 

224,  7P6 

17,  040 

1,285 

33,110 

605,  953 

63,  600 
14,  992 
16,  873 

33,  275 
9,  206 

12,  000 
51,176 

5,424 
800 

38,  000 


24, 184 
7,933 


28,  140 
14,  000 


45,  328 
12,  779 
4,886 
18,  079 

40,  552 

14,  360 
7,695 

31,  565 
115,  351 
52,  802 

14,444 

17,  505 
10,  000 

298,  734 
6,600 

68,  971 
125,  220 

42,  653 

6,948 

444,  305 

21,  728 

29,  972 

6,871 

2,  000 

18,  727 

28,  857 
5,600 

11,711 

15,  500 

68,  318 

26,  708 

29,  210 
11, 150 

2,675 

41,  846 

191,  284 
57,  957 

69,  000 
6,852 


Value  of 
materials. 


$217, 162 

13,  044 

368,  890 


166,  741 
37,  493 


8,000 

67,  863 

10,  200 

17,  600 

1)5,  OUO 

26,  504 
45,  ,588 
23,  500 
13,  315 

615,  085 

S81,  221 

27,  340 
17,  140 

145,  000 
4,  792,  978 

500,  587 
82,  453 

28,  620 

204,  055 
16,  761 

51,  000 
44, 058 
20,  247 
23,  000 

15.5,  000 

232,  000 

51,  875 
75,  139 

47,  550 

10,  000 


73,  366 
30,  984 
13,  900 
90,  886 

24,  090 

25,  725 

18,  705 

69,  460 
167,  945 
153,  395 

17,  280 
45,  890 

170,  000 

867,  605 

25,  000 

3,  387,  356 

170,  631 

66,  009 

19,  102 
1,  767,  828 

285,  721 

300,  918 

9,284 

13,  600 

112,  365 

178,  322 

70,  000 
24,  349 
96,  000 
61,  967 

67,641 
60,  500 

20,  400 
53,  450 

79,  835 

283,  920 

18.  286 
215,  948 

45,  635 


Value  of 
products. 


$238,  675 
20,  630 
677,  773 


189,  234 
53,  325 


24,  000 

120,  394 

45,  360 

24,  000 

235,  000 

36,  424 
62,  430 
34,  500 
34,  924 
684,  832 

730,  690 
65,  450 

24,  000 
294,214 

5,  400,  085 

665,  898 

149,  915 

51,  050 

324,135 
33,  095 

89,  000 

117,017 

30,  836 

25,  000 

229,  500 

265,  940 

106,  485 
98,  672 

92,  450 

44,  OOO 


161,  707 

57,  487 

21,950 

150,  971 

100,  784 

56,  760 

32,  430 
132,  500 
359,  270 
261,  895 

41,  231 

82,  010 

190,  000 

1,  654,  132 

46,000 

3,  816,  170 

402,  505 

107,  977 

29,  300 

2,  663,  223 

346,  667 
391,602 

33,  397 
21,000 

187,  275 

260,  319 
82,  000 
48,  132 
154,  000 
160,  470 

122,  433 

110,  800 

39,  450 

63,  675 

158,  949 

795,  803 

98,  710 

332,  800 

57,  671 
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Table  V.— SELECTED  STATISTICS  OP  MANUPACTIJEES,  BY  COUNTIES,  ETC. :  1880. 

PENNSYLVANIA— Continued. 


Counties  and  industries. 


Lawhence  : 

Brick  and  tile 

Clotliing,  men's 

Coke  

Flouring-  and  grist-mill  products 

IToundery  and  machine-shop  products 

Glass 

Iron  and  steel 

Iron  pipe,  wrought 

Lime , 

Lumber,  planed 

Lumber,  sawed 

Paper 

Lebanon : 

Agricultural  implements 

Bread  and  other  bakery  products  .- 

Carriages  and  wagons ^ 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture 

Iron  and  steel 

Leather,  curried 

Leather,  tanned 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed 

Sash,  doors,  and  blinds  {see  also  Lumber,  planed) 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Lehigh  : 

Agricultural  implements 

Boots  and  shoes 

Bread  and  other  bakery  products 

Brick  and  tile 

Carriage  and  wagon  materials 

Carriages  and  wagons 

Cars,  railroad,  street,  and  repairs 

Clothing,  men's 

Confectionery 

^Fertilizers 

Flouring-  and  grist-mill  products , 

Foundery  and  machine-snop  products 

Tumiture 

Hosiery  and  knit  goods 

Iron  and  steel 

Iron  nails  and  spikes,  cut  and  wrought 

Iron  pipe,  wrouojht 

Leather,  curried , 

Leather,  tanned .' 

Liquors,  malt , 

Lumber,  sawed ., 

Mantels,  slate,  marble,  and  marbleized 

Marble  and  stone  "work 

Printing  and  publishing 

Saddlery  and  harness 

Stationery  goods 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

LUZEENE : 

Agricultural  implements 

Bread  and  other  bakeiy  products 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's 

Clothing,  women's 

Coffins,  burial  cases,  and  undertakers'  goods 

Fire-arms 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture 

Gunpowder 

Hosiery  and  knit  goods 

Leather,  curried 

Leather,  tanned 

Liquors,  malt 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed 

Marble  and  stonework 

Mineral  and  soda  waters 

Paper 

Piinting  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) 

Tinware,  copperware,  and  sheet-iron  ware 
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l^"o.of 
estab- 
lish- 
ments. 


Capital. 


$31, 000 
21, 900 
38,  500 

133,  200 
84,500 

62,  000 
.,  514,  895 

20,  000 
06,  000 
17,  981 

44,200 

21,  000 


18,300 
8,350 

65,  300 
349,  600 
331,  912 

36,  200 
1,  428,  628 
12,  000 
48,  700 
26,  000 

25,  470 
29,  200 
12,  400 
23,  405 


24,  000 

275,  000 
17,  000 

150,  849 
22,  80O 

85,  200 

125,  000 

83,  775 

6,550 

37,  000 

661,  274 

642,  350 

35, 100 

110,  000 

9, 514,  850 

25,  000 
25,  415 
78,  737 

368,  637 
90,  OOO 

38,660 
27, 500 
40,  800 
99,  000 
15, 100 

80,  000 

15,700 

144, 175 


60,  400 
48,  850 
83,  335 
27,  600 
33,  050 

10,  000 

61,000 

40,  000 

420,  850 

498,  950 

25,  600 
300,  000 
120,  500 

32,  550 
117,  700 

333,  000 

70,  000 

609,  500 

19,  500 
15,  200 

24,  500 
10,  800 
29, 100 

20,  000 
32,  050 


AVERAGE  NDMEEE  OF 
HANDS  EMPLOTED. 


Males 

above  16 

years. 


56 
22 
19 
30 
76 

122 
812 

64 
106 

38 


91 
529 


4 
14 
48 

16 

34 

23 

125 


25 
143 

44 

164 

9 

100 
147 
51 
11 
5 

79 

458 

85 

51 

2,552 


10 
25 
81 
24 

15 
16 
32 
69 
13 

102 

27 

206 


41 

78 

81 

419 

17 
14 
64 
18 
60 

67 

27 

283 

22 


Females 

above  15 

years, 


26 


13 


144 
1 


71 


27 


146 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


6 
2 

1 
34 

5 

29 

121 


12 


$12,  570 

16,  000 

3,004 

12,  262 

25,  300 

46,  900 
^B.'i,  976 

26,  000 
22,  711 

9,600 

12,  966 
2,000 


6,100 

3,016 

16,  680 

20,  097 

137,  027 

8,470 

230, 134 

1,236 

3,291 

11,  600 

6,800 
10,  821 

7,278 
19, 151 


4,734 
98,  862 
13,  277 
45,  281 

2,175 

29,  360 

11,000 

43,  919 

5,244 

2,160 

24,  708 

166,  844 

31, 114 

32,  750 

890,  926 

2,194 
5,164 
9,324 
28, 608 
8,626 

3,155 

15, 400 

11, 466 

24,  222 

4,426 

39,  000 

7,762 

65, 116 


3,051 

16,  471 
14,  680 
14,  237 

17,  713 

10,  644 
2,630 

33,  000 

29,  823 
154,  338 

6,948 
7,000 

33, 190 
0,926 

20,  203 

30,  660 

11,  600 
81,  272 

6,650 
3,675 

11,  463 

12,  372 
9,412 
5,000 

16, 128 


Value  of 
materials. 


$11, 280 
22, 500 
4,046 

302,  335 
55,  470 

42,  637 
2,  019,  474 
120, 000 
21, 428 
14,  800 

78,  700 
14,  000 


8,750 

15,  617 

26,  600 

503,  053 

605,  565 

19, 150 
1,  250, 411 
16, 790 
40, 925 
37,  005 


24,  559 
21,  051 
19,700 
92,  786 


8,180 
337, 182 
70, 876 
82, 436 
10,450 

52,  860 
147,  664 


110,721 
19,441 
31, 900 

172,017 
66,455 
47,775 

803,  070 

709,  514 

40,  952 

71,000 

5,631,985 

959,174 

1,025,096 

83,681 

137,000 
8,678,871 

38,  300 

16,954 

234,  007 

422,  323 

51, 745 

26,  780 
16,  000 
18,  666 
24,  905 
13,  525 

62, 000 
13, 821 
146,  527 


17, 700 
107, 489 
9,235 
18,000 
38,  310 

10,  000 

37,  600 

12,  000 

696,  273 

274,  434 

8,940 
75,  000 

157, 186 
94,  870 

202,  265 

162, 174 
31,  600 

336,  567 
7,300 
10,  600 

42,  500 
8,970 
19,  695 
10, 000 
29,  600 


Value  of 
products. 


51, 700 
20,651 
327,957 
98, 800 

102,611 
2, 864,  SOg 

148,000 
58,778 
28,000 

116,810 
20, 000 


28, 350 

62,900 

643,170 

802, 059 

41,550 
1,904,489 
23,275 
59, 200 
55,050 

38,650 
60,885 
36, 000 
136,250 


22,367 
482,004 
102,985 
196,066 

21,900 

110, 600 


44,769 
29,976 
274,995 
661,399 


43,973 
37,800 
41,895 
72,066 
26,126 

128,000 
31,403 
258,118 


25,559 
173,429 
36,820 
65,600 


25,000 
62,200 
65, 000 
792,840 
642,960 

22, 100 
125,000 
280,003 
122,650 
262,277 

278,624 
54,600 

642,366 
31,800 
20,625 

74,800 
26,600 
40,055 
20,000 
66,806 


STATISTICS  OF  MANUFACTUEES. 


347 


Table  V.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

PENNSYLVANIA— Continued. 


Comities  and  indnstriea. 


LuzEEKE— coBtinned. 

Tobacco,  cigars  iind  cigarettes. 

Wire 

"WiroTvork 


Lycomikg  : 

Agricaltaral  implements 

Boot  and  shoe  findings 

Boots  and  slioes 

Bread  and  other  bakery  products  . 
Boxes,  TTOOden,  packing 


Carriages  and  wagons 

Clothing,  men's 

Confectionery 

DyestufFs  and  extracts 

rlonxing-  and  grist-mill  products 

Fonndery  and  machine-shop  products  . 

rnmiture 

Glue 

Iron  and  steel 

Leather,  curried 


Leather,  tanned 

Liquors,  malt 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) . 

Lumber,  sawed 

Marble  and  stone  work 


Paints 

Printing  and  publishing 

Saddlery  and  harness 

Sand  and  emery  paper  and  cloth 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed)  . 


Tinware,  copperware,  and  sheet-iron  ware. 
"Woolen  goods 

McKeak: 


Bread  and  other  bakery  products 

Cooperage --- 

Cutlery  and  edge  tools  (see  also  Tools) . 

Dyestuffs  and  extracts 

riouring-  and  grist-mill  products 


Ponndery  and  machine-shop  products  . 

High  explosives 

Leather,  curried 

Leather,  tanned 

Lumber,  planed 


Lumber,  sawed 

Printing  and  publishing 

Pnmps,  not  including  steam  pomps 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware  . 


Tobacco,  cigars  and  cigarettes 

Tools  (see  also  Cutlery  and  edge  tools) . 

Meecer: 


Carriages  and  wagons 

Clothing,  men's 

Coojierage 

Plax,  dressed 

Plouring-  and  grist-mill  products  . 


Ponndery  and  machine-shop  products  . 

Purnitnre 

Iron  and  steel 

Leather,  curried 

Lumber,  planed 


Lumber,  sawed 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware  . 
Woolen  goods 


MiFFLK : 


Carriages  and  wagons 

Cutlery  and  edge  tools 

Plouring-  and  grist-mill  products  . 

Furniture 

Iron  and  steel 


Leather,  curried . 
Leather,  tanned . . 
Lumber,  sawed  .  - 
Woolen  goods 

MOSBOE : 


Boot  and  shoe  findings 

Emery  wheels 

Plonrmg-  and  grist-mill  products 

Poundery  and  machine-shop  products . 


No.  o( 
estab- 
lish- 
ments. 


1 
4 
11 

21 

5 

6 

184 

4 

3 
7 
21 
1 
4 

14 
7 


AVERAG^NUimEB  OP 
HAKES  EMPLOYED. 


Capital. 


$9, 70O 

300,  000 

7,000 


55,  500 
5,000 
19,  000 

16,  700 
31,  000 

21,  700 
40,  500 

17,  500 
100,  000 
311,  450 

291,  500 
200, 190 

82,  000 
170,000 

19,  500 

475,  500 
91,000 

204,  000 

I,  924,  688 

13,  600 

13, 100 
66,  609 

22,  750 
15,  000 

265,  000 

26,  200 
147,  000 


6,350 
18,  400 
41,000 
80, 000 
33,  000 

50,  250 

26,  025 

25,  000 

283,  000 

5,000 

690,  300 

37,200 

6,000 

5,300 

14,  350 

6,000 
17,  000 


56,  500 

22,  600 

0,800 

8,000 

319,  300 

129,  800 

18, 100 

2,  725,  284 

8,400 

18,  000 

260,  082 
22,  800 
28,  450 
39,  000 


9,900 

200,  000 

190, 100 

24,  600 

625,  000 

8,000 
117,  500 
37,  350 
72,  900 


10,  000 

200,  000 

144,  790 

37,  000 

30,000 


Males 

above  16 

years. 


27 
22 
67 

35 
27 
10 
20 

72 

235 

227 

20 

92 

10 

247 
14 

185 

1,996 

34 


77 

21 

6 

232 

22 
00 


14 
106 
29 
30 
12 

146 
38 
14 
82 
18 

664 

61 

8 

13 

31 

19 

27 


Females  Children 
above  15       and 
years,      youths. 


76 

122 

21 

1,812 

5 

16 

354 
26 
35 
18 


31 

180 
38 
22 

314 

4 
29 
59 
43 


27 


14 


14 


2 

1 

165 


Total 

amount  paid 

in  wages 

during  the 

year. 


$9,  254 
10,  808 
4,000 


6,515 
2,390 

12,  200 
8,290 

22, 154 

16,  025 
18,  371 
3,604 
7,981  , 
16,  531  ! 

97,  375 
95,  749 

9,860 
25,  700 

3,973 

94,  570 

5,228 

47, 195 

440,  960 

11,900 

2,900 

36,  673 

5,957 

4,000 

89,  769 

7,590 
18,  700 


3,972 
52,  858 
23,  897 

18,  000 
3,210 

72,  039 

19,  837 
5,000 

32,  073 
5,500 

175, 158 

28,  392 

6,240 

3,225 

12, 440 

12,  400 

13,  860 


22,  942 

14,  935 

6,  420 

5,600 

18,  986 

40,  531 

9,501 

896,  485 

900 

6,000 

64,  690 
6,500 

12,  220 
5,500 


6,600 

60,  000 

9,416 

5,975 

149,  284 

1,150 

11,  822 

9,  426 

9,435 


7,377 

17,  928 

7,132 

7,077 

25,  000 


Value  of 
materials. 


$17,  246 
101,  528 
12,  500 


18,  469 

17,  500 

28,  462 
39,  916 
96,  483 

21,  300 

46,  000 
32,790 

29,  490 
513,  482 

144,  869 

212,  338 

70,  000 

47,  974 
36,  459 

885, 178 

21,  422 

316,  735 

2,  559,  456 

18,  562 

20,  650 
14,400 

19,  550 

20,  000 
359, 158 

27,  725 
132,  340 


14,  650 
147,  600 

24,  574 

8,000 

108,  810 

113,  300 
140,  783 

29,  300 
357,  742 

14,  300 

520,  537 
33,  940 

30,  000 
31, 100 
28,  900 

13,500 
9,000 


Value  of 
products. 


52, 

675 

21, 

93H 

12, 

934 

3, 

000 

579, 

261 

73 

472 

13, 

1.56 

946,881 

17, 

440 

27, 

000 

435, 

413 

16,  800  1 

21, 

200 

32,  657 

8 

300 

220,  000  1 

240 

105 

9 

600 

590,214  1 

26 

510 

268 

325 

50 

9S6 

48 

797 

11 

057 

11 

473 

265 

144 

36, 120 


$33,  298 

127,  708 

22,  000 


51,  362 
25,  000 
48,  590 
65,  856 
126,  678 

47,  262 
77,  000 

32,  388 
86,  222 

585,  557 

304,  837 
387,  645 
125,  000 
104,  740 
47,  090 

1,  230,  444 

40,  232 

604,  464 

3,  907,  069 

33,  600 

31,  800 
72,  350 
39,  299 
30,  000 
505, 195 

62,  425 
210,  097 


23,  520 

252,  618 

78,  800 

32,  OOO 
124,  299 

261,  519 
209,  220 

36,  000 
434,  734 

28,  800 

916,  763 

lOe,  460 

42,  500 

52,  900 

66,  400 

33,  500 
35,  500 


88,  748 
43,447 
22,894 
20,  000 
652,  405 

152,378 
25,  900 
,  Ki2,  729 
22.  400 
38,  000 

645,  640 
35,900 
44,  600 
47,  600 


21,  000 
300,  000 
285,  377 

24,  200 
990, 170 

32,  685 

338,  500 

81,035 

75,  240 


22,548 
60,  485 
306,  878 
20,  500 
80,  000 
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PENNSYLVANIA— Continued. 


Counties  and  industries 


MoKROE — continued. 

Leather,  curried 

Leather,  tanned 

Lumber,  sawed 

Woolen  goods 

MONTGOMEKY : 

Agricultural  implements 

i5ia8s  castings 

Bread  and  other  bakery  products 

Brick  and  tile 

Carpets,  other  than  rag  (see  also  "Woolen  goods) 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Clothing,  men's 

Clothing,  women's 

Confectionery 

Cotton  goods  (see  also  Mixed  textiles) - 

Cutlery  and  edge  tools  (see  also  Hardware) 

Dyeing  and  finishing  textiles 

Fertilizers    

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Glass  

Grease  and  tallow 

Gunpowder 

Hardware  (see  also  Cutlery  and  edge  tools) 

Iron  and  steel 

Iron  nails  and  spikes,  cut  and  wrought 

Leather,  curried 

Leather,  tanned 

Liquors,  malt 

Lumber,  planed  (see  also  Saab,  doors,  and  blinds) 

Lumber,  sawed 

Marble  and  stone  work 

Mixed  textiles  (see  also  Cotton  goods  ;  Woolen  goods) 

Oil,  linseed 

Paper 

Paving  materials 

Printing  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) 

Shirts 

Shoddy  (see  also  Mixed  textiles) 

Tinware,  copperware,  and  sheet-ironware 

Tobacco,  cigars  and  cigarettes 

Woolen  goods  (see  also  Cari>ets,  other  than  rag ;  Mixed  textiles) 

MONTOUE : 

Plouring-and  grist-mill  products 

Foundery  and  machine-shop  products 

Lron  and  steel 

Leather,  tanned 

Lumber,  planed 

Lumber,  sawed 

NOETHAMPTON  : 

Agricultural  implements 

Brass  castings 

Bread  and  other  bakery  products 

Brick  and  tile 

Brooms  and  brushes 

Carriages  and  wagons 

Cars,  railroad,  street,  and  repairs 

Clothing,  men's 

Confectionery 

Cordage  and  twine 

Cotton  goods 

Fertilizers 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furntture 

Hardware 

Iron  and  steel 

Leather,  curried 

Leather,  tanned 

Liquors,  malt 

Lumber,  planed 

Lumber,  sawed  

Marble  and  stone  work 

Paints 

Printing  and  publishing ■. 

Saddlery  and  harness 

Stationery  goods    

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Woolen  goods 

Zinc 

NOETHUMBEELASD : 

Boots  and  shoes 

Boxes,  wooden,  packing 

Carriages  and  "wagons 

Cars,  railroad,  street,  and  repairs 

Flouring-  and  grist-mill  products 1..'.. 
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No.  of 
estab- 
lish- 
ments. 


Capital. 


7 
i 
1 
2 
115 

18 
1 
5 
2 
1 

19 

1 

11 

H 

2 

6 

20 

7 


$22,  500 
623,  500 
455,  500 
110,  000 


256, 145 

25,  000 
8.5,  400 

168, 100 
8,000 

63,  700 
43,  705 
67,  600 
12,  300 
20,  850 

683,  250 

109,  850 

600,  GOO 

83,  000 

1,004,100 

478,  873 

100,  000 

5,900 

26,  000 
80,  000 

5,  245,  613 
100,  000 

27,  500 
88,  500 
25,  000 

142,  750 

60,  550 

36,  450 

1, 190,  000 

18,  200 

829,  500 
60,  000 
86,  000 
20,  860 
33,  000 

57,  600 

35,  000 

96, 150 

114,  690 

1,  963,  000 


70,  600 
115,  552 
1,  973,  632 
57,  750 
25,  000 

21,  500 


91,  200 
40,  000 
60,  300 
40,  980 
10,  253 

60,  300 
180,  000 
26,  650 
12,  750 
90,  000 

170,  000 

3,000 

669,  611 

82,  050 

108,  260 

69,  000 
6,  375,  000 

29,  250 

30,  250 
140,  000 

46,  387 
75,  050 
66,  000 
16,  000 
78,  800 

53,  042 

47,  000 

48,  250 

31,  422 
20,  000 

1,  000,  000 


23,400 
50,  COO 
26,  200 
100,  000 
306,  400 


AVEEAGE   KUMBEE    OF 
HANDS  EMPLOYED. 


Males 

above  1 6 

years. 


17 
199 
181 

30 


138 
14 

44 
232 
21 

95 

21 

147 

6 

10 

209 
74 
78 
14 

213 

378 

70 

8 

5 

100 

2,927 

37 

7 

27 

11 

92 

33 

36 

364 

6 

134 
18 
62 
33 
24 

52 

30 

63 

378 


15 

111 

1,236 

18 

30 

42 


74 
20 
24 
73 
12 

95 
236 
33 
11 
12 

109 

2 

144 

63 

103 

48 

,078 

8 

7 

33 

61 
44 

65 

10 

102 

61 

142 

39 

66 

6 

172 


56 

353 

59 


Females 

above 15 

years. 


Children 

and 
youths. 


1 

825 

19 

1 


13 


328 
6 


233 
719 


150 


Total 

amount  paid 

in  wages 

during  the 

year. 


163 

2 
57 


95 
342 


2 

144 
..... 


6 
142 


29 


$6,  000 
68,  875 
64,  676 
18,  600 


63,  770 

7,000 

15,  781 

44,649 

4,500 

33,  883 
4,844 
119,  950 
2,475 
5,026 

133,  393 

31,657 

50,  000 

3,380 

52,  167 

158,  401 

26,  000 

2,189 

1,500 

35,  000 

1,301,610 

20,  000 

1,630 

9,560 

3,087 

.33, 139 
7,510 

13,  870 

370,  978 

1,135 

76,  650 
4,000 

22,  800 
7,016 
6,057 

53,  500 
17,044 
21,716 

145,  096 
529,  058 


5,792 

50,  726 

473,  744 

6,180 

7,500 


2,220 


24,155 
6,042 
9,376 

11,  794 
6,050 

27,  700 
70,  448 
16,  787 
6,110 
11,  000 

45,  000 
500 
37,528 
23,  470 
34,100 

15,  248 
1,  207, 126 

2,326 
2,125 
11,  475 

16,  535 
11,  488 
19,  613 

3,834 
39, 110 

16,  610 
43,  825 
11,850 
19,  481 
3,000 

77,  020 


7,300 
6,000 

19,  600 
115,  500 

14,  942 


Value  of 
matei-ials. 


$106,  690 
856,  494 
123,  366 
200,  600 


95, 332 
60,  000 
82,  715 

34,  275 
23,  538 

35,  210 
96,  738 

941, 100 
14,  000 

25,  800 

236,  902 

31,  397 
100,  000 

26,  800 
1,  640,  089 

207, 806 
40,  000 
81,  870 
18,  000 

110,  000 

4,  593,  563 

32,  000 
46,  471 
92,  868 
16, 680 

64,  228 
61,640 
22,  385 
1, 176,  937 
18, 100 

298,  650 
12,  000 
25, 177 
20,  030 
14, 109 

111,  480 
90,  000 
43,  851 

280,  686 
1,  991,  362 


119,  276 
107,  002 
2,110,377 
61,  080 
16,000 

13,  780 


34,  520 
29,  561 
52,  884 
5,857 
18, 174 

46, 825 
497,  822 
26, 750 
14,  365 
117,  000 

102,  000 

2,500 

1, 192,  619 

60,  761 
6fi,565 

26, 009 
6,  221, 028 

61,  395 
36,180 
68,995 

39,950 
65,865 
40,290 
22, 050 
28,040 

35,360 
86,  757 
22,250 
31,964 
21,555 

115,  859 


15,  290 

18,000 

19,  600 

523,  478 

447,  918 


Value  of 
products. 


$121, 800 

1, 051, 275 

304, 630 

249, 036 


214,581 
75,000 
126, 997 
135, 184 
35,000 

87, 050 
119, 621 
1, 107, 060 
21, 500 
32,879 

423, 517 
75, 908 
270, 000 
34,630 
1,866,107 

461, 052 
72, 000 
91,370 
22,500 

270,000 

7,194,821 
65, 000 
67, 525 
125,431 
26,724 

110,923 
91, 004 
50,750 
2,029,640 
25,220 

637, 230 
36,  OOO 
61,404 
41,  ISO 
25, 500 

205, 000 
142, 000 
88, 016 
475, 634 
3, 103, 641 


134,794 
195, 932 
2,751,088 
76, 800 
27, 000 

20,000 


75,  048 
42, 108 
85, 342 
28,985 
31,683 

96,000 
574, 270 
67, 966 
40, 800 
160, 000 

175,000 
25, 000 
1,386,675 
114,495 
128,037 

60, 521 
9, 263, 865 
63,277 
45, 710 
114,992 

75  225 
109,797 
88,888 
32,300 
94, 600 

73, 390 
95, 892 
61, 920 
63,688 
26,000 

227,280 


30,000 
49, 500 
673. 17« 
619,082 
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Comities  and  industries. 


NoBTHUJIBERLAND — continued. 

Foundery  and  macliine-shop  products- 
Furniture  

Iron  and  steel 

Leather,  curried 

Leather  goods 


Leather,  tanned 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) . 
Lumber,  sawed 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed). 
Tinware,  copperware,  and  sheet-iron  ware  


Peeky: 

Plouring-  and  grist-mill  products  - 

Iron  and  steel 

Leather,  curried 

Leather,  tanned 

Lumber,  planed 


Lumber,  sawed 

Philadelphia  (see  Table  VI). 

PiKE: 

Carriage  and  wagon  materials  ... 
Flouring-  and  grist-mill  products 

Leather,  tanned 

Lumber,  sawed 

Watch  cases 


Wood,  turned  and  carved . 


POITEB: 


Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  products  . 

Leather,  tanned 

Lumber,  sawed 


Schuylkill: 

Eoots  and  shoes 

Bread  and  other  batery  products. 

Carriages  and  wagons 

Clothing,  men's 

Explosives  and  fireworks 


Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture 

'Gunpowder 

Leatner,  curried 


Leather,  tanned 

Ilron  and  steel 

Iron  bolts,  nuts,  washers,  and  rivets. 

iLiquors,  malt 

l^nmber,  sawed 


Printing  and  publishing 

•Saddlery  and  harness ■ 

Shipbuilding 

Slaughtering  and  meat-packing,  not  incloding  retail  butchering 
establishments. 
Soap  and  candles 


Tinware,  copperware.  and  sheet-iron  ware. 

Tobacco,  cigars  and  cigarettes 

Tools....... 

"VVirework 


■SnyDEU: 

Flouring-  and  grist-mill  products  . 

Leather,  tanned 

Lumber,  sawed 


Ko.  of 
estab- 
lish- 
ments. 


•Somerset  : 

Brick  and  tile 

Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  products  . 

Furniture 

Leather,  curried 


Leather,  tanned  . 
Lumber,  sawed.. 

"Woolen  goods 

Sullivan  i 


Flouring,  and  grist-mill  products  . 

Leather,  tanned 

Lumber,  sawed 


Susquehanna : 


^gricnltnral  implements 

Cheese  and  butter  (factory) 

Drugs  and  chemicals  

Flouring,  and  grist-mill  products  . 
Jjumiture 


1 

7 

48 

12 

17 

18 
101 


Capital. 


$78,  000 
51,  700 

745,  000 
32,  700 
15,  000 

174,  200 
38,  800 

200,  200 
25,  000 
12,  650 


177,  360 
590,  000 
110,  850 
240, 150 
19,  000 

85,  750 


13, 000 
35,  500 
90,  500 
98,  900 
23,  000 

30,  500 


10,  345 
22,  800 
63,  487 
84,  200 


40,  440 
13,  800 
24,  300 
145,  500 
13,  500 

370,  900 
523, 100 

74,  700 
212,  000 

15, 400 

106, 100 

I,  211,  000 

105,  OOO 

272,  000 

57,  650 

42,  000 

8,850 

20,  000 

100,  000 

68,  378 

72,  425 
96,  850 
30,  000 
26,  500 


192,  700 
30,  950 
55,  700 


80,  000 

48,  600 
154, 490 

21,  904 
19,630 

42,  425 
275,  400 

49,  500 


31,  900 
652,  000 
147,  745 


52,  677 

5,300 

44,900 

161,  000 

29,  645 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above 16 

years. 


65 
63 

490 
20 
25 

67 
37 
148 
45 
15 


30 
438 
17 
48 
23 


12 

9 

44 

159 


80 
12 
42 
128 
6 

87 
305 
30 
65 
2 

36 

1,300 
43 
78 
49 

67 
13 


18 


51 

111 

22 

26 


25 
16 
31 
16 
4 

16 
324 
37 


10 
236 

78 


Females  Children 
above  15       and 
years,      youths. 


16 


158 
45 


Total 

amount  paid 

in  •O'ages 

during  the 

year. 


$21,715 
17,  805 

193,  949 
7,123 
6,350 

20,  658 
12,  870 
39,235 
16,  000 
3,416 


4,365 

174,918 

6,182 

15,  447 

6,200 

38,  076 


3,800 

620 

11,  000 

7,  824 
35,  000 

11,  500 


1,590 

1,524 

15,  976 

17, 119 


33,  800 
3,955 

14,  355 
57,  938 

15,  065 

26,  538 
100,  929 

10,  594 

29,  461 

625 

11, 105 

416,  919 

14, 500 

27,  730 
8,618 

23,  955 
4,536 

13, 100 
8,500 

6,404 

16,  651 
35,  806 
13,  407 

8,700 


7,029 
4,  735 
13,  738 


16,  800 
4,850 
5,  321 
3,336 
584 

4,450 

35,238 

7,730 


2,000 
78,  495 
10,  784 


13,  300 

800 

5,375 

10,258 

13,  605 


Value  of 
materials. 


$22,  200 
37,710 

446,  768 
95,  695 
9,000 

365,  740 
22,  500 

135,  242 
68,  000 
10,100 


239,  074 
544,554 
210.  526 
297,  660 
8,600 

197,  512 


8,000 
50,  539 
90,  000 
46,470 
42,  000 

12,  600 


17, 128 

70, 130 

155,  700 

58,  265 


55,  170 

16,  281 

13,  .500 

137,  435 

1,980 

701,015 
151,432 

1.3,  679 
167,  264 

22,  430 

103,  743 

1,  909,  366 

156,  000 

138,650 

60,  334 

31,089 

11,618 

38,  900 

103,  500 


36,  505 
45,  564 
15,  244 
30, 100 


302,  057 
51,  375 
75,  560 


9,500 

43,  088 

323,  221 

10,  334 

18,  005 

27,  879 

166,000 

25,  774 


'8,  305 

613,000 

38,  227 


14,  580 

13, 103 

8,200 

291,  408 

13,  455 


Value  of 
products. 


$57,  600 

64,  697 

724,  559 

131,  380 

36,  000 

492,  810 
42,  500 

231,  770 
96,  000 
20,  300 


280,  579 
786, 156 
251,  350 
400,  839 
39,  500 

285, 169 


22,  000 
66,  553 

136,  750 
70,  937 

105,  000 

27,  000 


26,  629 

72,  331 

184,  596 

107,  368 


110,  546 
29,  583 
37,  650 

236,  938 
28,  782 

779,  876 
326,  859 

33, 180 
224,  950 

27,  560 

141,  080 

2,  519,  921 

211,  000 

252,  093 

89,  349 

69,  809 

25, 450 

59, 100 

115,  000 

48,  944 

74,  082 
122,  687 
29,813 

49,  900 


325,  224 

92,  460 

128,  896 


45,  000 
61,  016 
353,  792 
20,  821 
22,  449 

44,  281 
289,  661 
38,  205 


83,  507 

823,  600 

70,  810 


38,  836 
21,  095 
34,  389 
332,  822 
43, 172 
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Counties  and  indnstries. 


SUBQUEHAiotA— continned. 

Leather,  cnrried 

Leather,  tanned 

Lumber,  sawed 

Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware  . 

Toys  and  games 

"Woolen  goods 

Tioga: 


Coke 

Flouring-  and  grist-mill  productB  . 

Furniture 

Grlaes 

Leather,  tanned 


Lumber,  sawed 

Sash,  doors,  and  blinds  . 


TJkiok  : 


Agricultural  implements 

Carriages  and  wagons 

Flouring-  and  grist-mill  products . 

Iron  and  steel 

Leather,  tanned 


Lumber,  planed 

Lumber,  sawed 

Shipbuilding 

"Woolen  goods 

"Venakgo  : 

Bread  and  other  bakery  products 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 
Liquors,  malt 


Lumber,  planed 

Lumber,  sawed 

Tinware,  copperware,  and  sheet- iron  ware. 
"Waehen: 


Clothing,  men's 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 

Furniture 

Leather,  curried 


Leather,  tanned 

Lumber,  sawed 

Patent  medicines  and  compounds. 

Saddlery  and  harness 

Sash,  doors,  and  blinds 


Tinware,  copperware,  and  sheet-iron  ware  . 

Tobacco,  cigars  and  cigarettes 

"Wooden  ware , 


"WASniSGTON: 

Brooms  and  brushes 

Carriages  and  wagons 

Clothing,  men's 

Flouring-  and  griat-mill  products 

Foundery  and  machine-shop  products  . 


Leather,  cnrried  - . 
Leather,  tanned.  - . 
Liquors,  distiUed  . 
Lumber,  planed. . . 
Lumber,  sawed  . . . 


Marble  and  atone  work 

Paper 

Saddlery  and  harness 

Shipbuilding 

Tinware,  copperware,  and  sheet-iron  ware  . 


Tobacco,  cigars  and  cigarettes . 
"VYooleu  goods 

"Watne: 


Loots  and  shoes 

Clothing,  men's 

Cutlery  and  edge  tools 

Flouring,  and  grist.mill  products . 
Glass 


Handles,  wooden. 
Leather,  tanned , . 

Liquors,  malt 

Lumber,  sawed  .  - 
Shipbuilding 


Tinware,  copperware,  and  sheet.iron  ware. 

Tobacco,  cigars  and  cigarettes 

"Woolen  goods 

360 


No.of 
estab- 
lish- 
ments. 


4 

4 

12 
125 
2 
7 
2 

S 
1 


Capital. 


$103,  750 

1,  099,  060 

222, 150 

23,  000 

41, 150 

44,000 
33,  000 


50,  000 
133,  600 

65,  900 

66,  000 
754,  000 

469,  900 
36,  000 


63,  000 

7,060 

146,  500 

125,  000 

18,  500 

10,  000 
96,  200 
44,  000 
87,  500 


3,700 

22,  000 

162,  400 

276,  946 

40,  000 

11,  500 

80,  650 

102,  960 


7,500 

94, 150 

28, 000 

31,  400 

106,  750 

1,  618,  750 

725,  980 

35,  300 

17,200 

85,  000 


12,  500 
18,  60O 
30,  000 


3,200 

93,  200 

63,  320 

229,  776 

26,  000 

16,  600 
20, 100 
43,200 
38,  500 

147,  888 

17,  500 
25,  000 
10,  600 
68,  000 
19, 100 

10,  000 
27,600 


28,  000 

32,  500 

12,  000 

162,  010 

230,  000 

34,  575 
1,  386,  300 

35,  000 
629,  371 

21, 100 

27,  200 

8,000 

66,  000 


AVERAGE  NUMBER  OF 
HANDS  EMPLOTED. 


Males 

above  16 

years. 


47 

361 

257 

6 

18 

125 


69 
50 
35 
43 
326 

479 
40 


4 

27 

38 

356 

10 

19 

125 
119 


23 
30 
18 
22 
21 

639 
788 
12 
13 
48 

14 

40 
35 


43 
16 
17 
42 
214 

44 
421 

10 
463 

61 

18 
13 
22 


Females 
above  15 


Children 

and 
youths. 


18 


16 


Total 

amount  paid 

in  wages 

during  the 

year. 


$18,600 

123, 424 

43, 171 

2,100 

6,850 

27,250 
2,775 


25,  321 

11,  991 
10,  898 
23,  000 

112,  312 

74,  794 

12,  300 


11,000 
3,945 
5,318 
7,368 
1,685 

5,000 
11,  906 

6,050 
14,564 


3,912 
16,  559 
16,  828 
126, 739 

3,700 

9,400 
19,  225 
44,  650 


a,  600 
7,825 
8,350 
9,850 
4,000 

214,  305 

141,  247 

7,925 

5,925 

13,  500 

9,050 
23, 100 
16,  800 


5,000 
24,  660 
41, 160 
13,  360 

6,095 

1,675 
2,225 
2,200 
8,400 
12,  714 

7,200 
11,  836 

6,769 
64,  710 

5,040 

6,100 
1,775 


20,  200 
8,500 
8,000 

12,  079 
104,  000 

13,  875 
150,  685 

3,300 
77,  459 

21,  256 

7,348 

3,680 

11,800 


Value  of 
materials. 


$317, 409 

1,  613, 246 

154,  538 

18,  800 

26,220 

21,  000 
12,  952 


68,  411 

245,  916 

17,  291 

29,  515 

1,488,113 

312, 183 
14,  500 


22,  010 

11,  026 
176,  628 

60,  303 

12,  220 

11,  697 
65,  278 
44,000 
64,  369 


24,046 
14,  700 
363,  847 
183,  399 
18,  316 

20,  000 
84,  745 


11,  000 
145,  398 

24,000 

8,700 

257, 075 

1,  697,  688 
652,  616 
21,  300 
13,  900 
67,  000 


12,  800 
21,  350 
20,  000 


10,  000 
52,  250 
89,  000 
493, 434 
11, 020 

24,  756 

20,  010 

21,  200 
33,  825 
80,  206 

6,500 
39,  000 
19,  656 
164,  980 
13, 100 

14,  786 

22,  604 


64,  900 

20,  000 

6,000 

242,  768 

71,  294 

19,  895 

1,206,470 

18, 125 

249,  691 

36,  600 

18, 100 
14,  000 
68, 660 


"Value  of 
products. 


$412, 975. 

1,  978, 579- 

282,107 

30, 000 

60, 650 

101, 000 
21, 930 


100, 716 
292, 157 
37, 589 
54,000 
1,879,128 

506, 035 


55,700 
22,680i 
215,952 
93, 760 
23,700 

20,000 
117,331 

50,600 
128,036 


30,345 

38, 070 

409,627 

485,988 


135,095 
142, 685' 


25, 900' 
165, 065 
48, 000< 
27,500 
274, 005' 

2, 392, 194 
862, 0£6' 
41, 200' 
24,600 
76,000 

29,500' 
51, 625 
61,000' 


25,000 
99,484 
155, 300' 
647, 333 
23,650 

33,810 
29,  050' 
31,700 
48,600 
128, 603 

21,  30> 
69, 330 
35,8o(^ 
234,  520 
27,600' 

29,92* 
27,860' 


92,000 
36,  OOO 
20, 000 
286,706 
257,000 

51,200 
1,754,950 
32,935 
437,312 
65,450 

36, 025 
40, 000 
83,710 
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Table  V.— SELECTED  STATISTICS  OF  MAEXTFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

PENNSYLVANIA— Contimied. 


Counties  and  industries. 


■Wkstmokelaud  : 

Boots  and  shoes 

Bricli  and  tile 

Carriages  and  wagons 

Cars,  railroad,  street,  and  repairs. 
Clothing,  men's 


Cote 

Flouring-  and  grist-mill  products 

roundery  and  machine-sliop  products 

Iron  and  steel 

Leather,  cunied 


Leather,  tanned . . . 
Liquors,  distilled  . 

Liquors,  malt 

Lumber,  planed . . . 
Lumber,  sawed  .  - , 


Paper 

Saddlery  and  harness 

Salt 

Tinware,  copperware,  and  sheet-iron  ware  . 
■Woolen  goods 


■WlOMING : 

Flouring-  and  grist-mill  products  . 

Leather,  cuiried 

Leather,  tanned 

Liquors,  malt '. 

Lumber,  sawed 

TOKK: 


Agricultural  implements  . 
Boots  and  shoes 


L  cigar  . 
id  ( ■ 


Bread  and  other  bakery  products. 
Brick  and  tile 


Carpets,  rag 

Carriages  and  wagons 

Cars,  railroad,  street,  and  repairs  . 

Clothing,  men's 

Confectionery 


Cotton  goods 

Dyestaffs  and  extracts 

Fertilizers 

FlaToring  extracts 

Flouring,  and  grist-mill  products  . 


Fonndery  and  machine-shop  products 

Furniture 

Iron  and  steel 

Leather,  curried 

Leather,  tanned 


Lime 

Liquors,  distilled 

Liquors,  malt 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds)  . 
Lumbere,  sawed 


Marble  and  stone  work.. 

Matches 

Paper 

Printing  and  publishing  . 
Saddlery  and  harness 


Sash,  doors,  and  blinds  (see  also  Lumber,  planed)  - 

Soap  and  candles 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

"Whips 


"Woolen  goods  . 


No.  of 
estab- 
lish- 
ments. 


2 
9 
6 

.  1 
1 
2 
2 

136 

9 
23 

3 
18 
22 


34 

153 

3 


Capital. 


$5,500 
108,  350 
35,  230 
75,  000 
20,  960 

1,  578,  625 
396,  730 

24,  054 
307,  000 

10,  790 

39,  800 
372,  700 
15,000 
51,  000 
85,  730 

276,  000 
20,  250 
29,  000 
20,  325 
67,  000 


229,  40O 
36,  600 

177, 150 
38,  000 

123,  400 


368,  000 
50,  000 
11,  500 
37,  810 
33,  850 

25,  000 
43,  243 

100,  000 
30,  450 
20,  500 

30,  000 
40,  000 
11,  500 
22,  800 
717,  650 

220,  700 
43,  800 

225,  000 
59,  075 

180,  930 

24,335 
53,  250 

26,  600 
66,  400 

167,  800 

15, 100 
15,  000 
165,  000 
56,  000 
22,  425 

69,  000 

22,  000 

45,  660 

211,114 

35,  000 

36,  000 


AVEKAGE  NUimER  OF 
HANDS  E5IPL0YED. 


Males 

above  16 

years. 


EHODE  ISLAND. 


Bristol  : 

Boxes,  fancy  and  paper 

Bread  and  other  bakery  products 

Brick  and  tile 

Cotton  goods 

Flouring-  and  grist-mill  products 

Fonndery  and  machine-shop  product; 

Eubber  and  elastic  goods 

Shipbuilding 

Kent; 

Bread  and  other  bakery  products 

Cotton  goods 

Drugs  and  chemicals 

Dyemg  and  finishing  textiles 

Flouring-  and  grist-mill  products 


IS 
259 
41 
70 
29 


74 
25 
198 


19 
61 
6 
66 
81 

146 
19 
41 
26 

17 


33 
23 

102 
12 

101 


30 

19 

36 

103 

41 
68 
207 
25 
10 

13 

16 

o 

30 
160 

204 
47 
35 
11 
46 

39 
7 
7 

41 
114 

19 
6 
33 
54 
33 

50 
10 
60 
424 
40 

19 


Females 

above  15 

years. 


$1,  600 

4 

9,600 

9 

100,  000 

195 

1,  458,  000 

438 

60,  000 

10 

16,  500 

25 

700,  000 

670 

47,  300 

74 

27,  000 

13 

3,  267,  928 

1,423 

24,  000 

10 

1,  890,  COO 

864 

41,  000 

9 

14 


Children 

and 
youths. 


1 

'203 


37 


35 


23 


25 


Total 
amount  paid 

in  wages 

during  the 

year. 


16 

514 

258 

320 

1,419 

847 

212 


201 

$7,800 
92,  650 
18,  840 
38,  000 
17,  875 

331,  075 

17,  704 

9,844 

130,  686 

939 

5,186 
27,  500 

2,725 
21,  760 
13,  615 

65,  387 
5,150 
13,  675 
10,  375 
2,351 


7,586 
9,192 

31,  391 
3,915 

16, 108 


134,  530 

21,  000 

4,477 

11,  542 
23,  337 

14,  400 
20, 196 
63, 193 
16,  4C2 

2,104 

10,  000 
6,000 

465 
8,524 
31,  482 

81,  490 

12,  601 

11,  505 
3,605 

15,  851 

14,  650 
3,200 
2,641 
14,  009 
26,  258 

4,870 
7,738 
25,  000 
18,  420 
7,744 

18,  700 
3,560 

13,  601 
121,  936 

15, 100 

5,939 


"V"alue  of 
materials. 


$9,000 
47,  727 
14,  207 
122,  000 
36,  730 

726,  863 
696,  336 

14,  180 
284,  249 

20,  055 

35,  Oil 
311,  450 

16,  206 
75,  000 
71,  90O 

225,  000 
20,  566 
10,  453 
23, 100 

17,  059 


318,  335 

366,  908 

465,  660 

22,  326 

60,  804 


340,  235 
58,  100 
14,  763 
66, 470 

12,  898 

51,  092 

19,  834 
310,  432 

49,  715 

11,  379 

10,  602 

50,  000 
26,  650 
28,  080 

1,  262,  692 

154,  692 

20,  487 
64,  533 
91,  970 

193,  644 

20,  425 
31,  600 

13,  203 
31,  743 

160,  390 

12,  025 
60,  262 

128,  700 
24,  460 
20,  540 

40,  560 
26,  260 
40,  330 
280,  988 
33,  400 

26,  767 


Value  of 
products. 


$6,  000 
4,708 

32,  000 

279,  906 

5,000 

15,  675 
305,  716 
46,  080 


5,420 
787,  999 

3,460 
456,  988 

2,677 


$9,  000 
11,060 
24,  000 
761,  394 
70,  500 

9,500 

1,  600,  000 

61,  9G0 


24,  634 
1,  812,  596 

11,  300 
1,  069,  803 

95,  856 


$22,  000 
233,  305 

45,  955 
175,  000 

73,  160 

1,410,946 
674,  085 

38,  526 
582,  792 

25,  795 

51,  640 
458,  000 

27, 160 
210,  900 
112,  857 

395,  280 

37,  600 
27,  050 

38,  476 
23,  828 


388,  634 
398,  250 
764,  230 
38,  625 
106,  671 


553,  208 
90,  000 
25,  614 
82,  620 

49,  770 

66,  500 

50,  731 
410,  760 

75,  317 
21, 414 

25,  000 
75,  000 
32,  200 

41,  000 
1,413,364 

315,  690 
48,900 
100,  000 
114,  085 
263,  907 

41,403 
47,  206 
24,  006 

63,  073 
213,  269 

24,  228 

65,  000 
250,  000 

64,  100 

42,  363 

70,  400 

38,  241 
74,  800 

504, 176 

66,  600 

39,  600 


$20,  000 

22,  480 

75,  000 

1,  326,  092 

82,  500 

51,  750 

2, 180,  000 

136,  340 


35, 193 
3,  266,  748 

21,300 

3,  571,  000 

105,  551 

361 
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Table  Y.— SELECTED  STATISTICS  OP  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

RHODE  ISLAND— Continued. 


Counties  and  indnstries. 


ITo.of 

eatab- 

lish- 

menta. 


! 


Kent — continued. 

Foundery  and  macliine-shop  products  . 

Lumber,  sawed 

"Woolen  goods 

Newport  : 


Bread  and  otlier  bakery  products. 

Clothing,  men's 

Cotton  goods 

Flouring-  and  grist-mill  products  - 
Furniture 


Printing  and  publishing 

Sash,  doors,  and  blinds 

Shipbuilding 

Tinware,  copperware,  and  sheet-iron  ware. 

PKOVIDEliCE : 


Belting  and  hoae,  leather 

Bookbinding  and  blank-book  making . 

Boot  and  shoe  findings 

Boots  and  shoes,  rubber 

Boxes,  fancy  and  paper 


Boxes,  wooden,  packing 

Brass  castiuj^s 

Bread  and  othery  bakery  products  . 

Bridges 

Brooms  and  brushes 


Cardboard 

■Carriages  and  wagons 

Olotbing,  men's 

Clothing,  women's  

Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods 

Collars  and  cuffa,  paper 

Confectionery 

Cooperage 

'Corseta 


Cotton  goods  (see  also  Mixed  textiles) 

Ootton  ties 

■Cutlery  and  edge  tools  (see  also  Hardware) 

Druga  and  chemicals  (see  also  Patent  medicines  and  compounds) . 
"  Dyeing  and  finishing  textiles 

Dyestuffs  and  extracts 

Electroplating 

Enameling 

Engraving  and  die-sinking 

Fancy  articles '.'.'.'.'.'.'.','. 


Files 

Fire-arms 

Flouting-  and  grist-mill  products '.'.'.] 

Foundery  and  machine-shop  products 

Furniture  (ace  also  Mattreases  and  spring  beds ;  TTpholatering)  . 

•Gas  and  lamp  fixtures , 

Glass,  cut,  stained,  and  ornamented 

Gold  and  silver,  reduced  and  refined,  not  from  the  ore 

■Grease  and  tallow 

Hairwork 


Hardware  (see  also  Cutlery  and  edge  tools) 

-Hooks  and  eyes 

Iron  and  steel 

Iron  bolts,  nuts,  washers,  and  rivets 

Iron  naUs  and  spikes,  cut  and  wrought , 

Iron  pipe,  wrought 

Ivory  and  bone  work , 

ijewelry 

Lapidary  work 

Lead,  bar,  pipe,  aheet,  ^d  shot 


Leather,  curried 

Leather  goods 

Leather,  tanned 

Liquors,  malt 

Lithographing  (see  also  Printing  and  publishing) 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  Wood,  turned 
and  carved). 

Lumber,  sawed 

Marble  and  stone  work 

Mattresses  and  spring  beds  (see  also  Furniture) 


Mineral  and  soda  waters 

Mixed  textiles  (see  also  Cotton  goods ;  Woolen  goods) . 

Models  and  patterns 

Oil,  cottonseed  and  cake 

Paints 

362 


4 

148 

7 

2 

3 
3 
4 
3 
2 

10 


CapitaL 


$264,  000 

30,  700 

590,  000 


36,  000 
22,  600 

240,  000 
26,  300 

37,  500 

34,  000 
66,  500 
21,  400 
31,  600 


74,  000 
52,  400 

20,  000 
325,  000 

42,  400 

69,  800 

105,  900 

184,  100 

60,  000 

23,  000 

100,  000 
149,  505 
846,  377 

21,  400 
42,  000 

47,  000 
15,  000 
25,  800 

20,  732 
8,000 

22,  520,  574 

8,000 

25,  550 

443,  500 

4,  022,  660 

144,  000 
66,  600 

123,  000 
17,  900 

21,  600 

640,  600 
360,  000 
441,  800 
4,  438,  067 
220,  750 

91,  000 
11,  000 

138,  000 
10,  000 

21,  050 

164,  800 
250, 188 
630,  000 
130,  000 
106,  000 

125,  000 

36,  000 

2,  836,  020 

22,  000 
66,  000 

71,  400 

46,  600 

368,  600 

160,  000 

80,  000 

38,  200 
84,  000 

92,  000 
330,  200 

29,  700 

22,  400 

1,071,000 

16,  600 

125,  000 

58,000 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 
above 16 
years. 


Females 

above 15 

years. 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


208 

25 

259 


26 

27 

165 

15 


27 
44 
22 
508 
28 


244 
28 
30 

33 

164 

424 

6 

19 

47 

4 

29 

27 

6 

5,841 

35 

45 

225 

1,282 

40 
58 
93 
62 
25 

484 

553 

68 

4,028 

316 

46 

9 

25 

10 


217 

40 

200 


150 

00 

2,563 

39 

83 

29 
38 
113 
88 
37 

25 
63 


340 
21 

20 

540 

26 

32 


82 


21 
163 


26 

11 

130 

112 


28 


666 
59 


39 
6,911 


70 
218 


11 


107 
7 


714 
2 


429 


-     50 


4 

2 
10 

2,713 


2 

188 
2 
S 


$89,  366 

3,645 

110,  016 


19,  600 

11,  578 
64, 112 

1,943 
36, 109 

9,273 

12,  800 
93,  805 
11,  300 


12,  250 

27,  935 

7,324 

225,  025 

53,  990 

30,  034 

33,  080 
124,  005 

12,  800 
15,  008 

26,  378 
86,  371 
401,  639 
18,  655 
10,  676 

23,  458 
7,000 

17,  809 
14,884 

13,  500 

4, 130,  961 

10,  990 

15,  889 
137,  624 
636,  739 

« 

19, 195 
36, 162 
44,  816 

34,  941 

11,  367 

206,  220 
264,  248 

35,  363 
I,  906,  432 

185,  850 

26,  500 
7,936 

18,  627 
5,700 
5,300 

101,  069 
26,  738 

130,  969 

33,  562 

6,000 

82,  412 

35,  230 

1,  688,  616 

16,  682 
52,  092 

15,  476 

19,  420 
55,  694 
88,  785 
31,  760 

13, 151 
28,  309 

26, 136 

148,  067 

9,356 

7,809 
320, 121 

16,  089 
14,  899 

4,167 


Value  of 
materials. 


$146, 880 

20, 184 

662,  295 


28,  625 
22,  618 
142, 144 
36,  600 
73,  667 

7,275 

19,  000 

132,  615 

16,  700 


83,925 
28,  800 
37,  250 
1,  031,  339 
47,851 

89,  396 

119,  930 

482,  402 

15,  993 

31,585 

172,  644 

114,  910 

1,  097,  906 

94,  835 

121,  536 

54,  923 
96,  000 
52,  988 
27, 150 

15,  200 

9,  512,  335 
66,  220 

16,  660 
570,  536 

1,  245,  259 

162,  600 
136, 373 

59,  263 
6,433 

35,084 

226,  535 
650,  785 
741, 391 
3,  483,  999 
416,  084 

34,  600 
7,600 

1,  366,  471 

75,  000 
18,  930 

93, 484 

86,  086 

375,  347 

86,  761 

60,  000 

172,  375 

17,  375 

2,  590,  611 

11,  200 
110,  350 

186,  250 

63,950 

509,  370 

233,  052 

34,  929 

39,  260 
23,  910 

83,  915 

100,  615 

80,260 

17,  340 
997,  003 

16,  280 
415,  820 

50,000 


"Value  of 
products. 


$274, 780 
34, 325 
940, 960 


59,175 
45,231 

352, 990 
42, 125 

126, 932 

20,225 
37, 500 
228,370 


130, 150 

86,  500 

54,600 

1,455,420 

115, 665 

151,000 

182. 163 
729, 906 

58, 294 
68, 700 

371,441 
371, 659 
1, 900, 499 
137, 880 
156, 194 

109, 293 
126, 000 
102, 950 
60,560 
39, 850 

17,912,515 

101, 613 

45,360 

821, 828 

3, 303, 254 

221, 705 

208. 164 
136, 175 

76,764 
70, 382 

659, 178 
991,  111 
862, 313 
5, 757,  094 
691,  705 


23,140 

1, 421, 100 

85, 700 

34,945 

254,243 
118,278 
488, 040 
165,880 
134,000 

275, 222 

72, 667 

6, 650, 133 

42, 333 

200, 563 

227, 125 
96, 815 
638,000 
392, 163 
100,642 

72, 745 
69,912 

175,310 
360, 100 
113, 666 

46,  375 

1, 696, 762 

42, 432 

458,085 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC. :  1880. 

EHODE  ISLAND— Continued. 


Counties  and  industries. 


Pkovidenck—  continued. 

Patent  medicines  and  compounds  (see  also  Drugs  and  Chemicals) . . 

Paving  materials 

Plated  and  britannia  ware  (see  also  Silverware) 

Printing  and  publishinc  (see  also  Lithographing) 

Eubber  and  elastic  goods 


Saddlery  and  harness 

Safes,  doors,  and  vaults,  fire-proof 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed ;  "Wood,  turned 
and  carved). 

Screws - 

Sewing  machines  and  attachments 


Shipbuilding 

■Shoddy  (see  also  Mixed  textiles) 

Silverware  (see  also  Plated  and  britannia  ware) 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Soap  and  candles ■ 


Ko.of 
estab- 
lish- 
ments. 


Starch 

Stationery  goods 

"Tinware,  copperware,  and  sheet-iron  ware  . 

Tobacco,  cisara  and  cigarettes 

Trunks  and  valises 


Upholstering  (see  also  Furniture) 

Upholstering  materials 

"Washing-machines  and  clothes- wringers . 

"Watch  and  clock  materials 

"Watch  cases 


"Wire  . 


"Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors, 
and  blinds). 

Woolen  goods  (see  also  Mixed  textiles ;  "Worsted  goods) 

"Worsted  goods  (see  also  Woolen  goods) 

Washington  : 

Bread  and  other  bakery  products 

Carnages  and  wagons 

Cordage  and  twine 

Cotton  goods  (see  also  Hosiery  and  knit  goo<ls ;  Mixed  textiles) . . . 
Flouring-  and  grist-mill  products 


Toundery  and  machine-shop  products 

Hosiery  and  knit  goods  (see  also  Cotton  goods;  "Woolen  goods) -. 

Lumber,  planed 

Lumber,  sawed 

Mixed  textiles  (see  also  Cotton  goods ;  Woolen  goods) 

Shipbuilding 

"Woolen  goods  (see  also  Mixed  textiles) 


Capital. 


$473,  500 

252,  000 

1,  025,  000 

302,450 

10,  000 

63,  550 

132,  000 

87,  000 

3,  250,  000 

61,  000 

152,  500 
48,  000 
83,  000 

598,  COO 

39, 136 

30,  000 
24,  300 
162,  400 
43,  375 
23,  200 

6,100 
28,  000 
75,  000 
13,  600 
100,  000 

15,  000 
68,  000 

6,  793,  700 

4,  567,  416 


13,  600 
32,  000 
25,  000 

1,  784,  232 

20,  600 

105,  300 

6,000 

66,  000 

21,  550 
620,  000 

6,500 

2,  005,  000 


AVEKAGE  NUMBER  OF 
HANDS  EMPLOl'ED. 


Males 

above  16 

years. 


105 

55 

310 

356 

17 

97 
14 


467 
17 

83 
44 
42 
178 


4 

21 

238 

102 

14 

7 
77 
G2 
65 
28 

10 
106 

3,032 
1,559 


16 

28 

24 

695 

10 

160 
6 

21 

25 
277 

6 
1,021 


Females  Children 
above  15       and 
years,     youths. 


SOUTH   CAROLINA. 


Abdeville: 

Monring-  and  grist-mill  products 

Lumber,  sawed 

Aiken  ; 

Cotton  goods 

Plouring-  and  grist-mill  products 

Lumber,  sawed 

Andebson : 

Cotton  goods 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Baknwell: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Beaufort: 

Fertilizers 

Flouring,  and  grist-mill  products 

Lumber,  sawed 

Charleston  ; 

Bagging,  flax,  hemp,  and  jute 

Bags,  other  than  iiaper 

Bread  and  other  bakery  products 

Clothing,  men's 

Cotton  compressing 

Fertilizers 

Flouring-  and  grist-raill  products 

FoQudery  and  machine-shop  products 

Liquors,  molt 

Lumber,  planed 

Lumber,  sawed 

Marble  and  stone  work 

Mineral  and  soda  waters 

Printing  and  publishing 

Saddlery  and  harness 


$95,  800 
19,  950 


1,  900,  000 
43,  200 
35, 100 


40,  000 
80,045 

41,  700 


64,  200 
40,  000 


485,  300 
13,  300 
45,  000 


100,  000 

7,600 

59,  850 

40, 100 

530,  000 

2,  941,  000 

64, 100 

111,700 

75,  000 

82,  000 

166,  700 
14,  700 

4,500 
116,  700 

5,150 


17 


40 


1,798 
1,739 


2 

"io 

241 


856 
700 


2 

2 



560 

167 

1 

24 

9 

234 

69 

768 

249 

Total 

amount  paid 

in  wages 

during  the 

year. 


$71,  909 

19,  500 

189,  200 

261,  642 

8,000 

40,  294 

8,480 

43,711 

239, 157 
11,  560 

51,  077 

17,  290 

18,  448 
97,  362 

5,398 

2,000 

16,  898 
129,  633 

49,  814 
7,321 

4,505 

25,  781 

17,  685 
24,  645 

26,  019 

15,  000 
61,  263 

1,  783,  866 
1,  222,  350 


4,596 
9,  650 
7,950 
370,  895 
1,887 

61,  670 

8,  400 

8,500 

3.  362 

167,  947 

3,800 
587, 025 


"V"alue  of 
materials. 


$329,  864 
47,  000 
Oil,  300 
204,  220 

17,  000 

71,  266 

10, 100 

151,  080 

504,  684 
37,  000 

57,  883 

131,754 

66,  280 

3,  449,  818 

83,  325 

60,000 

23,  910 

226,  023 

84,  522 
14,  937 

26,  978 
36,  000 
124,  024 

18,  750 
49,  660 

45,  000 
52,  200 

6,  252,  488 
3,  941,  383 


14,417 

15,  350 
48,  000 

1,  071,  680 

38,  714 

47, 105 
14,  838 

39,  000 

16,  789 
623,  097 

14,  500 

2,  223,  646 


"9"alue  Of 
products. 


$770, 442 

98,  000 

972,  000 

629, 150 

37,  000 

164,  377 

29,  090 

239,  949 

1,  367,  672 
112,  960 

133,  331 

187,  046 

111,  000 

3,  876,  740 

100,  850 

75,  000 

56,  425 

483,  240 

179,  402 

36,246 

42,  210 
69,  600 

220,  986 
62,  760 

123,  900 

73,  000 
133,  900 

10,  477,  736 
6, 177,  754 


22,  435 

29,  600 
70,  000 

1,  851, 116 
45,  501 

198,  083 
36,  000 
65,  000 

30,  944 
1,  022,  060 

20,  000 
3,  991,  754 


$9,  267 
4,791 

235,  454 
4,  992 
6,750 

7,000 
6,680 
3,443 

6,769 
8,553 

190,  288 
1,921 
2,500 

23,  473 
1,100 
28,  695 
11,  500 
62, 900 

350,  259 

14,  345 

59,  150 

2,917 

35,  450 

31,  582 
10,  900 

4,039 
88,  772 

9,030 

$264,  379 
19,  935 

1,  029,  704 
82,  589 
19,  300 

31,  000 

153,  072 

28, 180 

97,  933 
36,  938 

271,  694 
33,  772 
22,  943 

96,  736 
35,  000 

120,  860 
25,700 
65,  000 

1,015,231 

211,750 

96, 100 

13,  446 

121,  950 

184, 159 

17,  000 

7,800 

80, 150 

27,  001 

$305,  626 

42 

38,  818 

395 
48 

437 

301 

1,  630,  037 
98,  999 

88,  791 

19 

26 

11 

62,  000 
177,  039 

40 

45,  043 

58 

116,  223 

70 

2 

1 

67,  200 

904 

564,446 

40,  623 

10 

32,  500 

35 

1 

65 

66 
10 

8 

5 

16 

4 

148,000 
40,  000 
172, 185 

36 
230 

4 

47,  300 
198,  000 

1,471 

10 

69 

2,006,662 
249,  010 

177 

28 

174,  900 

6 

22,  240 

167 

34 

15 

4 

189,  000 

334, 150 

34,  000 

20,  250 

144 
19 

33 

9 
4 

249,  320 
43,650 

363 


354 
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Table  V.— SELECTED  STATISTICS  OP  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

SOUTH  CAROLINA— Continued. 


Counties  and  indnstries. 


Charleston— continTied. 

SMpbnilding 

Tar  and  turpentine,  not  inclnding  farm  prodncts . 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

TTpliolstering 

Chebteb: 

Flouring-  and  grist-mill  prodncts 

Chesterfield  : 

Tar  and  turpentine,  not  including  farm  products  - 

CLAREJ,T30K: 


Flouring-  and  grist-mill  products  . 
ed .  - 


Lumber,  sawed 
Tar  and  turpentine,  not  including  farm  products  . 
Colleton : 

Fertilizers 

Lumber,  sawed 

Tar  and  turpentine,  not  including  farm  products  . 

Daelingtok  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Tar  and  turpentine,  not  including  farm  products  . 
Edgefield  : 


Flouring-  and  grist-mill  products  - 
Lumber,  sawed 


Fairfield  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Tar  and  turpentine,  not  including  farm  products  . 
Geoegetowu  : 


Flouring-  and  grist-mill  products . 
ed  -  -  - 


Lumber,  sawed 
Kice  cleaning  and  polishing  . 
Tar  and  turpentine,  not  including  farm  products  . 
Greenville: 


Carriages  and  wagons 

Cotton  goods 

Flouring-  and  grist-mill  products . 

Lumber,  planed 

Lumber,  sawed 


Kampton: 


Flouring-  and  grist-mill  products  - 
ed . . . 


Lumber,  s^wed 

Tar  and  turpentine,  not  including  farm  products  . 
Horet  ; 

Tar  and  turpentine,  not  including  farm  products  . 
Kershaw: 

Flouring-  and  giist-mill  prodncts 

Tar  and  turpentine,  not  including  farm  products  . 
Lancaster : 


Flouring-  and  o;ri8t-niill  products  . 
Lumber,  sawed 


Ladeeks: 


Flouring-  and  grist-miU  products  . 
Lumber,  sawed 


Lexington  : 

Cotton  goods 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Marion: 

Flouriag-  and  grist-mill  products 

Lumber,  sawed 

Tar  and  turpentine,  not  including  farm  products  . 

Marlborough: 

Flouring-  and  grist-mill  products 

Ltunber,  sawed 

Newberry  : 

Flouring-  and  grist-mill  products 

ed 


Lumber,  sawed 

Oconee : 

Flouring-  and  grist-miU  products  . 

Leather,  tanned 

Lumber,  sawed 

Orangeburgh : 

Flooring-  and  grist-mill  products  . 
ed . . . 


No.  of 

estab- 

Ush- 

ments. 


Lumber,  sawed 
Tar  and  turpentine,  not  including  farm  products  . 
364 


18 


23 


Capital. 


$45, 300 

93,  800 

7,300 

8,600 

13, 400 


44,000 


47, 100 


16,  500 
11,  500 
39,  950 


65,  000 
44,000 
25,  890 


33,  500 
19,  600 
25,  600 


82,  050 
33,  700 


16,  400 

25,  950 

5,000 


20,  200 

106,  500 

68,  000 

36, 175 


26,  000 
6S2,  900 
75,  065 
.18,  000 
17,  490 


9,900 
64,  800 
30,  500 


63, 145 

24,  750 
64,  700 


45,  740 
7,850 


53,  605 
18,  850 


62,  200 
40,  400 
39,  460 


63,  465 
32,  876 
40,  760 


30,  700 
38,  650 


30,  250 
22,  500 


36,  200 
21,  450 
21,  400 


12,  400 
32, 100 
5,500 


AVERAGE  NUMBER  OP 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


1,203 
35 
33 
11 


28 


Females 

above  15 

years. 


11 

24 

292 


300 

70 

286 


31 
45 
148 


10 

45 

94 

133 


40 
167 


13 
132 
118 


148 


14 

480 


54 
68 
311 


18 

66 

140 


Children 

and 
youths. 


35 


Total 

amount  paid 

in  wages 

during  the 

year. 


20 


20 


$53, 490 
134,  516 

9,296 
13,411 

6,000 


4,467 


1,452 

3,760 

41,762 


36,  000 
14,  540 
61,  366 


3,993 

5,818 

27,  392 


7,054 
13,  200 


2,615 
6,000 
8,000 


1,490 
15,  500 
18,  000 
25,  237 


11,  000 
102,  938 

7,  543 

12,  700 
4,888 


1,183 
23,  250 
17,  000 


1,691 
28,400 


1,647 
2,489 


5,965 
2,745 


3,850 
3,284 
8,396 


6,025 

4,247 

30,  080 


4,325 
6,325 


4,650 
4,889 


4,030 
2,  475 
7,100 


741 

6,668 

11,  500 


Value  of 
materials. 


$54, 350 

82,  330 

16,  576 

9,240 

30,  420 


1S2,  932 


46,  300 


21,631 
34,900 
15,  650 


10, 154 
67,  566 
38,  400 


117,  921 
28,  543 
35,  543 


163,  589 
89, 170 


41,  680 
16,  527 
14,  000 


23,  025 

175,  270 

13,  500 

53,700 


18,  000 

616, 013 

168,  645 

13,  000 

16,  111 


37, 435 
82,  410 
17,  500 

88,245 


31,495 
104,  500 


121,  e2» 
30,  960 


144,  823 
17,  666 


16,  620 
95,  260 
28,  495 


117,  268 
16, 107 
38,  880 


96,  610 
27,  396 


101,  765 
41, 510 


69,  027 
12,  960 
16,  435 


23, 660 

37,  201 

9,200 
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Table  V.— SELECTED  STATISTICS  OF  MAIJUEACTUEES,  BY  COUNTIES,  ETC.:  1880. 

SOUTH  CAEOLINA— Continued. 


Counties  and  industries. 


Pickens: 

Flouring-  and  grist-niUl  products 

Lnmber,  sawed , 

KlOHLAiTJ : 

Bread  and  other  bakery  products 

riouring-  and  grist-mili  prodncts 

roundery  and  macliine-snop  products 

Printing  and  publisliing 

Spaetahbubgh  : 

Carriages  and  wagons 

Cotton  goods 

Flouring-  and  i^rist-mill  grodncts 

Lumber,  sawed 

SUMTEE : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Tar  and  turpentine,  not  including  farm  products 

Union: 

Flouring-  and  griat-mill  products 

Lumber,  sawed 

WlLLIAMSBlTEGH : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Tar  and  turpentine,  not  including  farm  products 

TORK: 

Flouring-  and  grist-mill  products 

Lumber,  sawed -. 

Saddlery  and  harness .....»••-. 


Ho.  of 

estab- 
lish- 
ments. 


23 


Capital. 


$22, 000 
8,550 


7,700 
19,  790 
68,  000 
16,  000 


26,  700 

145,  000 

73,  875 

36, 150 


35,  eu 

33,  600 
41,  480 

45,  420 
40,  600 


22,  700 
31,  000 
34, 610 


96,  700 
14,  850 
10,  400 


AVERAGE  NUilBER  OP 
HANDS  BMPLOTED. 


Males 

above  16 

years. 


68 
40 
376 


17 

33 

242 


Females 

above 15 

years. 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$2,  206 
2,484 


4,350 

3,271 

22,  354 

27, 175 


10,  900 

30,  952 

5,701 

5,602 


6,499 

9,338 

42,  522 


6,413 
2,897 


1,208 

7,550 

27,  348 


7,196 
2,900 
3,755 


Value  of 
materials. 


$73,  693 
14,  405 


23,  232 

69,  205 

30,  639 

9,300 


1!),  COO 
111,  288 
223, 120 

35,  930 


100,  400 
41,  921 
44,875 


122,  731 
25,  640 


20,  999 
63,384 
62,  800 


279,  859 
16,  950 
13,085 


Value  of 
products. 


TENNESSEE. 


Bedford : 

Cotton  goods - 

Flouring-  and  grist-mill  products 

Liquors,  distilled 

Lumber,  sawed 

Blount; 

Cotton  goods 

Flouring-  and  grist  mill-products 

Lumber,  sawed 

Woolen  goods 

Bradley  : 

Flouring-  and  grist-mill  prodncts 

Lumber,  sawed 

Cannon : 

Flouring-  and  griat-mill  products 

Lumber,  sawed 

Carkoll: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Carter : 

Flouring-  and  grist-mill  products 

Iron  and  steel 

Lumber,  sawed 

"Woolen  goods 

Cheatham : 

Flouring-  and  grist-mill  products 

G-unpowder 

Lumber,  sawed 

Coffee ; 

Carriage  and  wagon  materials 

Flouring-  and  grist-miU  products 

Lumber,  sawed 

Mixed  textiles  (see  also  Woolen  goods) 
Woolen  goods  (see  also  Mixed  textiles) 
Crockett: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Davidson  ; 

Bags,  paper 

Bookbinding  and  blank-book  making.. 

Boots  and  shoes 

Boxes,  wooden,  packing 

Bread  and  other  bakery  products 

Brick  and  tile 

Brooms  and  brushes 

Carriages  and  wagons 

Clothing,  men's 

Coffee  and  spices,  roasted  and  ground . 


$60,  000 

110,  450 

14,  000 

37,  650 


35,  000 

49,  715 

8,200 

10,  600 


41,  300 
15,  900 


34,  000 
'  7,650 


60,  200 
18,  200 


20,  600 
48,  000 
12,  600 
16,  500 


18,  350 

100,  000 

18,  034 


15,  500 
10,  000 
26,  500 
3.5,  000 
35,  500 


27,  600 
23, 160 


60,  000 

49,  000 

6,000 

7,600 

90,  700 

132,  000 
1,900 

385,  500 
15,  500 
19,  000 


27 

260 

27 

15 


10 
20 
23 
12 

77 

264 
16 

615 
20 


203 


?0 


$5,  460 
8,313 
1,  800 

11,164 


3,102 
2,479 
2,550 
4,600 


4,166 
4,970 


1,950 
2,575 


6,950 
2,926 


6,361 
6,205 
4,  845 
5,000 


2,800 
6,000 
4,225 


5,000 
1,  200 
4,150 
7,500 
7,600 


6,170 
3,960 


6,480 

12,  050 

9,905 

5,  245 

32,  040 

73, 920 

3,055 

OS,  650 

22,  600 

2,625 


$15,  339 

312, 162 

13,  975 

34, 120 


23,  593 
86, 182 
12,  651 
11, 100 


161,  605 
21,525 


60,  745 
18,  610 


87,  475 
11,  205 


99,  614 
25,  325 
20,  550 
27,  915 


35,  603 
25,  000 
16,  960 


19,  000 
24,  415 
11,  850 
62,  780 
65,  980 


76,  760 
12,  870 


71,  300 
41, 125 
17,191 
9,481 
165,  674 

41,060 
13,  060 

404, 400 
67,  200 

132, 450 


365 


356 


STATISTICS  OF  MANUFACTURES. 


Table  Y— SELECTED  STATISTICS  OF  MANUPACTUEES,  BY  COUl<rTIES,  ETC:  1880. 

TENNESSEE— Continued. 


Counties  and  industries. 


Davidson — continued. 

Coffins,  burial  cases,  and  undertakers'  goods 

Confectionery 

Cooperage  

Cotton  goods 

Flouring-  and  grist-mill  products 


Foundery  and  maclitae-shop  products  . 

Furniture 

Leather,  curried 

Leather,  tanned 

Liquors,  distilled 


Looking-glass  and  picture  frames. 

Lumber,  sawed 

Marble  and  stone  work 

Mineral  and  snda  waters 

OU,  cottonseed  and  cake , 


Patent  medicines  and  compounds 

Printing  and  publishing 

Pumps,  not  including  steam  pumps 

Saddlery  and  bai-ness , 

SlaugbtPT-ing  and  meat-packujg,  not  including  retail  butchering 
establishments. 

Tinware,  copperware,  and  sheet-iron  ware 

Trunks  and  -valises 

"Wooden  ware '.'.'.'. 


De  Kalb: 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 

Dickson : 

Flouring-  and  grist-mm  products  . 

Iron  and  steel 

Lumber,  sawed 

DteB: 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


No.  of 

estab- 

Ush- 

ments. 


Feanklin: 

Flouring,  and  grist-mill  products. 
Lumber,  sawed 

Gibson : 

Agricultural  implements 

Carriages  and  wagons 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Flouring,  and  grist-mill  products  . 
ed 


Giles  :  - 

Cotton  goods. 
Flouring,  and 
Lumber,  8awe3 
Greene  : 

Flouring-  and  grist-mill  products  . 

Lumber,  sawed 

Woolen  goods 

Gkundy : 

Cars,  railroad,  street,  and  repairs. 
Coke : 


Hamblen  : 

Flouring,  and  grist-mill  products  . 

Hamilton  ; 

Agricultural  implements 

Boxes,  wooden,  packing 

Brick  and  tile  

Cars,  railroad,  street,  and  repairs  . 
Flouring-  and  grist-mill  products  . 


Foundery  and  machine-shop  products . 

Furniture  

Iron  and  steel 

Leather,  tanned 

Lumber,  planed 


Lumber,  sawed 

Patent  medicines  and  compounds 

Pumps,  not  including  steam  jiumps 

Tinware,  copperware,  and  sheet-iron  ware. 
Hardeman ; 

Flouring,  and  grist-mill  products 

Hawkins  : 

Flouring,  and  grist-raiU  products 

Haywood  : 


Brick  and  tile 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed    . 


Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 


Capital. 


25 


$6,  850 

24,  000 

6,300 

575,  000 

419, 100 

143,  300 
189,  000 
36,  000 

60,  800 
2,600 

11,  500 
375,  800 

23,  600 

12,  500 
275,  000 

61,  500 
495,  400 
125,  COO 

32,  900 
76,  000 


118, 150 
11,  000 
62,  430 


32,  985 
10,  100 


16,  900 

150,  000 

15,  900 


13,  500 
24,700 


45,  700 
33,  200 


20,  750 
11,  800 
73,  250 
30,  650 


12,  000 
87,  375 
31,  950 


62,  700 
19,  350 
24,  000 


10,000 
125,  000 


48,  225 


14,  000 
16,  000 
47,  000 
160,  000 
46,  300 

107,  000 

18,000 

,  272,  000 

202,  500 
38,  000 

38,  700 
2.5,  000 
SO,  000 
10,  000 


48,  450 
43,  700 


5,  250 
31,950 
24,  860 

2,500 


AVERAGE  NUMBER  OP 
HANDS  EMPLOTED. 


Males 

above  16 

years 


Females 

above  15 

years. 


Children 

and 
youths, 


Total 

amount  paid 

in  wages 

duringthe 

year. 


14 
53 

73 

10 

87 

175 

72 

Wfi 

7 
105 

278 
18 

7 

36 

3 

?0 

?,5 

4 
45 

541 

')'>. 

''4 

148 

31 

3 

40 

222 
75 

32 

133 
169 

1 

10 

148 

2 
12 
25 

•>?. 

97 

?.l 

?5 

,■; 

130 
59 

5 

15 
1 

fi 

51 

3 

19 

69 

1 

''8 

R.H 

41 

55 

2 
21 

10 
48 

10 

69 

8 

43 

as 

16 
33 

9 

1 

79 

20 

15 

5 

6 

33 

20 
147 

1.50 

28 

129 

8 

31 

119 

85 

103 

50 

8 

15 
3 
3 

78 

7 
27 

7 

20 

29 

26 

28 

4 

27 

32 

8 

$4,  750 
11,  500 
19,  105 
62,017 
61,  242 

69,  755 

105, 178 

7,300 

19,  300 

10,  600 

8,164 

126,  400 

32,  24« 

7,500 

22,  000 

11,  769 
1C3,  314 

14,  923 
43,  275 

23,  600 


47,  003 

7,950 

32,  500 


2,138 
2,988 


700 

40,  000 

3,820 


1,100 
8,800 


4,104 

8,477 


8,890 
11,  500 
10,  482 

9,722 


2,500 
8,441 
9,470 


5,411 
3,852 
5,500 


18,  000 
24,000 


4,751 


3,000 

7,750 

29,  800 

45,  000 

7,849 

39,  982 

7,250 

329,410 

31,  040 

19,  000 

20,  535 
7,  032 
5,060 
7,000 


4,579 


5,010 


15,  250 
5,269 
4,285 
1,600 


Value  of 
materials. 


$14,  250 

113,  000 

24, 140 

190,  928 

1,  526,  756 

288,  786 
244,  445 
169,  362 
128,  315 
65,  900 

15,  375 
332,  690 

36,  425 
26,  875 

167,  000 

37,  750 
144,  437 
100,  000 
133,  950 
464,  032 


101,  870 

9,700 

84,  000 


84,  360 
16,  220 


29,  084 
21,  300 
15,  000 


89,  950 
47,  000 


90,  696 
27,  275 


9,600 

9,000 

251,  518 

41,  213 


13,  600 
167,  085 
36,  985 


145, 211 
18,  640 
23,  340 


17,  000 
60,  700 


131,  885 


Valno  of 
products. 


66,  300 
12,  500 
20,  000 
20,  000 


78,  245 


143,  883 


6,100 

124,  012 

15,  260 

5T^  900' 


$38, 550i' 

146, 226 

63, 650' 

319, 522 

1,  810,  667 

487, 407 
489, 625. 
187,  010 
187, 991 
100, 400 

31,675 
661,  722 
114, 446 

62,  775 
215,  009 

80, 300 
436,  981 
149,  50O 
236,  530 
567, 676 


254, 698 
28, 700 
146,  550 


98,  834 
27,  370 


33,  775 
70,  OOO 
28, 500 


105, 300 
73, 780 


104, 737 
51, 437 


26,  500 
31, 140 
266, 132 
72,510 


20,  OOO 
202,  696 
61,  510 


171,  523 
37, 210 
61, 400 


36, 000 
120,  000 


147,  360 


8,000 

25,000 

16,  000 

25,000 

29,  960 

77,600 

139.  500 

200,  000 

117,  021 

138,946 

45,  500 

135,  000 

9,000 

35,  000 

835,  892 

1, 324,  350 

667,  000 

909, 100 

65,  000 

112,560 

92, 800 
40. 000 
35, 000 
36,  OOO' 


163, 615 


30, 600 

178, 841 

29,225 

65|  000' 
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Counties  and  industries. 


Hbhdeeson : 

Plonring-  and  grist-mill  products  . 
Hknet: 

Carriages  and  wagons 


Cotton  goods. 

Flouring-  and  grisc-miU  products 

Lumber,  sawed 

Tobacco,  chewing,  smoking,  and  snuif . . 

Hickman  : 

Cotton  goods 

Flouring-  and  grist-mill  products 

Humphreys  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

"Woolen  goods 

Jefferson : 

Flouring-  and  griat-mill  products 

Kkox: 

Brick  and  tile 

Confectionery  

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  .. 
Furniture 


Iron  and  steel 

Leather,  carried 

Leather,  tanned 

Lumber,  sawed 

Printing  and  publishing 


Saddlery  and  liamess 

Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware  . 

LAWEE^•CE : 

Cotton  goods 

Flouring-  and  grist-mill  products 

Lincoln  : 

Flouring-  and  grist-mill  products 

Liquors,  distilled 

Lumber,  sawed 

"Woolen  goods 

Loudon : 

Cotton  goods  

Flouring-  and  grist-mill  products 

Furniture 

Lumber,  sawed 

Macon  : 


Carriage  and  wagon  materials 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


McMiNN : 

Flouring-  and  grist-mill  products 

"U^oolen  goods 

Madison  : 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Oil,  cottonseed  and  cako 

Marion  : 

Brick  and  tile 

Coke  

Foundery  and  machine-shop  products  . 

Iron  and  steel 

Lumber,  sawed 

Marshall  ; 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Maury  : 

Flouring-  and  grist-mill  products 

Furniture 

Lumber,  s.awed 

Saddlery  and  harness 

Mrigs; 

Flouring-  and  grist-mUl  products 

Monroe  : 

Flouring-  and  grist-mill  prodacts 

MONTOOiMERY; 


Agricultur.al  implements 

Bnck  and  tile  

Carriages  and  wagons 

Flouring-  and  grist-mill  products  . 
Lumber,  planed 


No.  of 
estab- 
lish- 
ments. 


13 


Capital. 


$22, 550 


20,  000 

78,  OUO 

79,  700 
22,  200 

101,  000 


110, 000 
23,  400 


37,  500 
21,  324 
20,  000 


38,  700 


8,250 

33,  000 

117, 100 

74,  000 

43,  800 

230,  000 
11,200 
33,  850 
18,  600 
29,  500 

56,  300 

156,  000 

75, 100 


100,  100 
28,  450 


84,400 
12,  000 
33,  800 
31,  500 


15,  000 
98,  OOO 
32,  000 
12, 100 


10,  000 
27,  025 
15,  750 


79, 100 
52,  000 


13,  950 

36,  500 

100,  000 


66,  723 
56,  021 
54,  000 
210,  626 
11,485 


40,  650 
19,600 


144,  050 
12,400 
63,  350 
18,  911 


28,550 
35,  850 


20,  000 
11,  600 
34,  500 
99,  000 
27,000 


AVEEAGE  number  OF 
HANDS  EMPLOYED. 


Males 
above  16 
years. 


13 


23 


20 
100 
34 
43 
45 


51 
18 
63 
140 
16 


46 

26 
92  i 
16 


Females  Children 
above  15       and 
years,     youths. 


I 


12 


Total 

amount  paid 

in  wages 

during  the 

year. 


12 

""i 
"i 

110 


30 


35 
3 

'is  I 


$1,144 


7,000 

11, 2m 

11,  099 
5,589 
7,950 


12,  600 
2,185 


2,948 
6,  250 
2,966 


10,  850 
«  5,  900 
15,  041 
33,  COO 
21, 100 

73,  786 
1,400 
3,  390 
7,280 

14,  500 

25,  360 
55,  400 
17,  800 


23,  832 
2,  513 


7,718 
2,325 
7,260 
5,000 


4,836 

5,544 

12,  000 

3,  274 


3,000 
2,147 
2,905 


5,210 
7,250 


7,500 
4,480 
20,  000 


8,887 
7,  8'-'0 
26,  000 
61,  4,57 
3,956 


3,896 
5,290 


12, 130 

10,  000 

11.  465 
6,676 


2,026 
2,962 


5,000 
16,  000 
12,  5U0 
W,  850 
21,  000 


Value  of 
materials. 


$63,  226 


8,000 
36,  894 
289,  065 
24,  850 
30,  400 


57,  520 
55,  985 


72,  882 
10,315 
13,  997 


5,  400 

43,  OOU 

372,  035 

123,  179 

18,  100 

142,  390 
20,  082 
27,  !I75 
3.5,  090 
12,  500 

41,  300 

100,  700 

60,  000 


52,  461 
57,  775 


218,  546 
20,  375 
35,  861 
27,  042 


15,  148 

118,927 

15,  000 

12,  509 


6,000 
50,  051 
21,  579 


104,  570 
31,  600 


24,  750 
147,317 
85,  000 


9,040 

30.  029 

45,  000 

184,  818 

15,  845 


80,  831 
27,  995 


261,  281 
7,760 
57,  180 
11,  380 


72,  775 


11,  500 

5,800 

14,  (100 

222,  310 

42,  000 


"Value  of 
products. 


367 
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Comities  and  industries. 


Montgomery — continued. 

Lumber,  sawed 

Tobacco  stemming 

Moore  : 

Elouxing-  and  grist-mill  products  . 
Liquors,  distilled 


Obion  ; 

riouring-  and  grist-mill  products  . 

IFumiture 

Lumber,  sawed 

Peret : 

Flouring-  and  grist-mill  products  . 

Leather,  curried 

Leather,  tanned 


EOASE : 

Coke 

Flouring-  and  grist-mill  products  . 

Iron  and  steel 

Lumber,  sawed 

EOBEETSON : 

Cooperage 

Flouring-  and  grist-mill  products  . 

Liquora,  distilled 

Lumber,  sawed 


EUTHEBFORD:  • 

Carriages  and  wagons 

Flouring-  and  grist-mill  products  . 

Lumber,  sawed 

"Wooden  ware 

Shelby : 

Bread  and  other  bakery  products  . 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's 

Clothing,  women's 


Confectionery 

Cotton  compressing , 

Cotton-ties 

Flouring-  and  grist-mill  products , 

Foundery  and  machine-shop  products. 

Furnishing  goods,  men's , 

Grease  and  tallow 

Leather,  curried , 

Leather,  tanned 

Liquors,  malt , 


Lumber,  planed  (see  also  Sash,  doors,  and  blinds)  , 

Lumber,  sawed , 

Marble  and  stone  work  . . .'. 

Mineral  and  soda  waters , 

Oil,  cottonseed  and  cake 


Printing  and  publishing 

Saddlery  and  liarness ' 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) .'.'.. 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Soap  and  candles 


Tinware,  copperware,  and  sheet-iron  ware. 

Trunks  and  valises 

Upholstering 

Smith  : 


•  Flouring-  and  £ 
Lumber,  sawed 

Stewart  : 


cist-mill  products . 


Flouring-  and  grist-mill  products  . 
Iron  and  steel 


SULLIVAN" : 

Cotton  goods 
Flouring-  anc 
Lumber,  sawei 


Flouring-  and  grist-mill  products  . 
td. 


Sumner  : 


Cotton  goods 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Tipton: 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 

Warren  : 

Carriage  and  wagon  materials 

Cotton  goods 

Flouring-  ajid  grist-mill  products  . 

Lumber,  sawed 

Woolen  good** 

368 


No.  of 

eatab- 

lisli- 

ments. 


6 
8 
1 

S 
1 
1 
17 
9 

1 
1 
1 
2 
1 

1 
12 
6 
2 
6 

4 
6 
1 
1 


Capital. 


$0,000 
113,  000 


10,  500 
60,  500 


37,  360 
160,  000 
60, 150 


11,  600 
16,  000 
23,  800 

19,  000 
35,  450 
700,  000 
19,  800 

8,000 

68,  000 

223,  600 

23,  650 

12,  500 
73,  300 
38,  350 
35,  000 

16,  800 
20,  000 
178, 400 
32, 100 
30,  000 

32,  500 

EOO,  000 

60,  000 

47,  200 

140,  800 

5,000 
10,  000 

8,000 
14,  700 
40,  000 

20,  000 

211,  700 

22,  200 

28,  000 

560,  000 

92,  000 

18, 100 

6,000 

26,  500 

30,  500 

104,  500 
19,  500 
65,  000 


43,  300 
31,  600 


19,  600 
670,  000 


60,  000 
76,  250 
29,  050 


100,  000 
15,  500 
31,  625 


12,  800 
15.  200 


27,  000 

7,500 

40,  800 

46,  050 

47,  253 


avehage  number  of 
hands  employed. 


Males 

above  16 

years. 


27 
113 
159 


17 

17 

370 

41 


76 

158 

85 

18 

63 

150 

25 

46 

189 

12 
3 
2 
6 

20 

30 

202 

26 

22 

418 

101 
39 
20 
50 


Females 

above  15 

years. 


18 
271 


45 


CMldren 

and 
yontlis. 


36 


Total 

amount  paid 

in  wages 

during  the 

year. 


30 


10 


14 


50 


26 


15 


$6, 100 
22,  000 


6,036 
60,  550 
38,  304 


1,433 
2,500 
4,700 


7,000 

2,231 

70,  OOO 

5,845 


8,620 

5,  650 

15, 120 

6,845 


23,  500 
6,922 

14,  275 
9,000 


10,  650 
22,  000 
51,  250 
63,  600 
7,000 

18,  050 
100,  000 

13,  684 
7,140 

83, 114 

2,500 
2,570 
1,000 
2,700 
7,067 

14,  500 
27,  610 

9,100 

4,800 

121,  340 

67,  246 
18,  400 

15,  000 
22,  400 

4,005 

42,  899 

9,700 

11,445 


4,577 
3,246 


1,573 
27,  825 


9,336 

6,273 

10,  700 


17,  863 
1,608 
8,543 


2,040 
3,611 


7,000 
9,500 
4,730 
4,705 
*.320 


Value  of 
materials. 


$20,  070 
146,  000 


18,  487 
47,  250 


103,  730 

104,  500 
143,  760 


33,  760 
67,280 
60,  812 


41,  600 
48,  809 
98,  250 
23,  825 


8,425 
181,  983 
144,  975 
29,  020 


12,  OOO 
237,  369 
46,  670 
70, 000 


37,  200 
10,600 
55,  250 

65,  000 
24,  OOO 

no,  500 
150,  000 

66,  378 
123,  503 

91,  271 

10,  000 
49,  586 

24,  600 
19,  600 
32,  066 

21,  985 
233, 100 

12, 150 

25,  000 
560,  000 

62,989 
35,  830 

15,  000 
497,  760 

22,  500 

99,  500 

16,  000 
7,308 


116, 105 
26.  020 


43,  548 
34,  461 


48,  495 
153, 129 
38,  348 


74,  000 
51,  934 
35,  725 


39, 175 
19,  800 


8,000 
30,801 
93,  374 
25,  995 
27,  253 


Value  of 
products. 


$32,800 
194,000 


20, 030 
74, 250 


118, 760 
223, 000 
235, 132 


42,248 
66,050 
95,076 


SO,  000 
55, 102 
lb3,500 


30, 250 
208, 607 
216, 000 

50,540 


48, 600 
268, 576 

87, 810 
100, 000 


68,000 
45, 000 
176, 500 
175, 600 
40, 000 

160, 000 
300, 000 
101, 538 
147, 624 
252, 400 

20, 000 
67,105 
30,000 
31,000 
54,344 

45,820 
339, 360 
38, 900 
69,  000 
870, 000 

165, 714 
75,820 
35, 000 

743, 800 

33, 000 

203, 000 
40, 000 
34, 000 


136, 533 
41,460 


49,672 
47,000 


80,  OOP 
174,311 
72,044 


103,800 
61, 897 
62, 652 


45,909 
31,800 


27,000 
45, 000 
100, 644 
41,250 
38,000 
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Counties  and  industries. 


Xfi.  of 

estrtlj- 

lisli- 

ments. 


VA6HINGT0X  : 

Agricultural  implements 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Weakley  : 

Flouiing-  and  grist-mill  products 

Lumber,  sawed 

White  ; 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Williamson  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

WiLSOK ; 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Anderson  : 

Foundery  and  macbine-sliop  products 

Lumber,  sawed 

Ahansas  : 

Slaugbtering  and  meat-packing,  not  including  retail  butchering 
establishments. 
Austin  : 

Brict:  and  tile ■ 

Flouring-  and  grist-mill  products 

BASTKor ; 

Flouring-  and  grist-miU  products 

Bell: 

Flouring-  and  grist-mill  products 

Bexar ; 

Carriages  and  wagons 

Flouring- and  grist-mill  products 

Ice,  artificial 

Leather,  cunied 

Printing  and  publishing 

Saddlery  and  harness 

Bosque : 

Flouring-  and  grist-mill  products 

Bowie; 

Lumber,  sawed 

BboWN  ; 

Flouring-  and  grist-mill  products 

Caldwell  : 

Flouring-  and  grist-mill  products 

CasS: 

Flouring-  and  ^rist-mill  products 

Lumber,  sawed 

Collin  : 

Flouring-  and  grist-mill  products 

Comal : 

Flouring-  and  grist-mill  products 

Saddlery  and  harness 

Woolen  goods 

Comanche  : 

Flouring-  and  grist-mill  products 

Cooke : 

Brioh  and  tile 

Flouring-  and  grist-mill  products 

Corvell; 

Flouring-  and  grist-mill  products 

Dallas  :  • 

Bread  and  other  bakery  products 

Brick  and  tile ". 

('arriagos  and  wagons 

Confectionery 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Ice,  artificial 

Lumber,  planed 

Printing  and  publishing 

Saddlery  and  harness 

-4  M  M 


Capital. 


$13,  000 

106,  .500 

14,  450 


56,  300 
27,  350 


27,  700 
13,  700 


average  NUMI3F.R  OF 
ITANHh   EMrLOYED. 


Males 

above IG 

years. 


71 

ma 

24,  400 

4 

BOO 

111 

.500 

47 

000 

no 


19 

58 
139 


Females  Children 
above  15      and 
years,      youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


Value  of 
materials. 


$4,  552 
8,00  1 
3,495 


6,314 
12,  553 


1,  635 

7,360 


10,  314 
5,900 


4,500 
14,  977 
16,  448 


$6,  000 

214,  128 

16,  434 


103,  875 
32,  393 


39,  660 
23,  821 


248,  985 
28,  336 


10,  000 

235, 168 

57,  359 


Value  of 
products. 


$27, 100 
250,  339 
28,  848 


122, 137 
68,  242 


44,  448 

45,  500 


301,  270 
47,  880 


22,  000 
299,  562 
101, 107 


TEXAS. 


27 


15 


$20,000  I  17 

12,  650  !  69 


2,200 
35,  500 


10 
4 


12,000  ! 
40,  000 
54,  000 
10,  500 
27,  700 

30,  300 


16,  719 


24,550 
109,  150 


104,  200 


35,  000 
10,  200 
97,  500 


28, 100 


8,  325 
34,  150 


5,  250 

33,  000 

8,  500 

4,600 

101,700 

14,  000 

50,  000 
25,  000 
56,  200 
51,200 


121 


26 

205 


34 
10 
40 
CI 
18  i 


il5,  000 
7,200 


9,200 
3,036 


6,742 


6,064 

10,  100 
9,  755 
1,290 

29,  520 

11,  650 


«,  140 


1,965 


4,366 


2,620 
53,  230 


12,  700 
5,264 


$10,000  •  $60,000 

18,  650        38,  000 


253, 100 


5,300 
35,  862 


197,854 


6,  205 
112,  917 


70,  200 


20,  500 
44,  623 


231,666 


7,000 
162,  600 

9,000 
19, 177 
16,  500 

20,  980 
205,  000 
35,  000 
25,  800 
71,000 

19,  800 

44,  700 

138,  577 

154,  9H4 

208,  900 

380,  200 

106,  300 

136,  370 

97,  292 

100,  589 

26,726 
160,  550 

33,  341 

278,  800 

239,  456 


1,200    , 

67,  5U0 

77,  000 

3,375 

ll,::iHi 

23,  650 

25,  700 

44,  435 

80,  500 

29,  100 
121,  310 


.5,  425 

17,  i^iio 

35,  300 

23  91  to 

12,  750 

.54,  600 

7,  4"i0 

15,  300 

3:i,  000 

2,650 

10,  4U0 

21,611(1 

11,  250 

3115,  SIO 

352,  501 

14,500 

28,200 

55,  000 

7,  000 

0,  000 

35,  (mil 

17,  000 

](iil,  600 

](.1S,  11(10 

32,  200 

94,  500 

icii,  :i(iii 

11,550  1 

.'<5,  SOI) 

lOK,  2011 
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Table  Y.— SELECTED  STATISTICS  OF  MANUEACTUEES,  BY  COUNTIES,  ETC. :  1880. 

TEXAS— Continued. 


Counties  and  industries. 


Dallas — continued. 

Tinware,  coppenvare,  and  sbeet-iron  ware. 
Tobacco,  cigars  and  cigarettes 

Denton: 

Flouring-  and  grist-mill  products 

Ellis: 

Flouring-  and  grist-mill  products 

El  Paso  : 

Flouring-  and  grist-mill  products 

Fannix  : 


Agricultural  implements 

Flouring-  and  grist-mill  products  . 
Furniture 


Fayette  : 


Flouring-  and  grist-mill  products  . 
Sash,  doors,  and  blinds 


Galveston  : 

Bread  and  other  bakery  products  - 

Carriages  and  "wagons  

Clothing,  men's 

Confectionery 

Cooperage 


Flouring-  and  grist-mill  products 

Foundery  and  msKhine-suep  products. 

Furniture 

Patent  medicines  and  compounds 

Printing  and  publishing 


Saddlery  and  harness 

Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware  . 
Tobacco,  cigars  and  cigarettes 

Ghatson  ; 


Confectionery 

Flouring-  and  grist-mill  products  . 
Oil,  cottonseed  and  cake 


Ghegg  : 

Lumber,  sawed  . 
Gbimes  : 


Flouring-  and  grist-mill  products  . 
id  - .  - 


Lumber,  sawei 

Oil,  cottonseed  and  cake 

Haerib  : 


Bread  and  other  bakery  products  . 

Brick  and  tile 

Carriages  and  wagons  

Clothing,  men's 

Fertilizers 


Flouring-  and  grist-mill  products 

Foundery-  and  machine-shop  products. 

Ice,  artificial 

Lumber,  planed 

Lumber,  sawed 


Marble  and  stone  work , 

Printing  and  publishing 

Shipbuilding 

Tinware,  copperware,  and  sheet-iron  ware  . 


Harbison  : 

Foundery  and  machine-shop  products - 

Lum  ber,  sawed      , 

Printing  and  publishing , 

Hill: 

Flouring-  and  grist-mill  products 

HOPKIKS : 

Flouring-  and  grist-mill  products , 

HUNT: 

Flouring-  and  grist-mill  products 

Jeffekson : 


Lumber,  planed. 
Lumber,  sawed  -. 


Kaufman  : 

Flouring-  and  grist-mill  products  . 
Saddlery  and  harness 

Lamar: 

F'louring-  and  grist-miU  products  . 
Fuiuituro 

LlBEETI : 

Lumber,  sawed 

370 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$11, 300 
8,100 


64,150 


18,  600 


7,000 
72, 175 
11,100 


37,  498 
8,000 


15,  200 

le,  500 

8,000 

61,500 

18,  300 

97,  000 
76,  000 
7,450 
9,000 
287,  000 

19,  900 
40,  000 
51,  000 
15,  700 


4,000 
167,  250 
40,  000 


104,  200 


35,400 
27,  700 
40,  000 


7,800 
34,  000 
30,  000 
21,400 
25,  000 

56,  000 
170,  000 
114,  000 
42,  000 
36,  000 

10,  000 

22,  000 

19,  300 

7,600 


15,  000 
20,  000 
5,000 


29,  400 
47,  200 
33, 160 


16,  000 
256,  000 


46,  000 
11,  400 


35,  560 
12,  000 

45,  600 


AVERAGE   NUMBER   OF 
HANDS   EMPLOYED. 


Males 

above  16 

years. 


Females 

above  15 

years. 


19 
12 
40 
18 
42 

22 

67 

8 

6 

107 

13 
24 
32 


Children 

and 
youths. 


11 

1 

88 

30 

167 

38 

67 

1 

4R 

16 

1 
13 

1 

115 

34 

27 

2 

25 

19 

103 

23 

5 

43 

4 
4 

84 

If) 

11 

35 

17 

4 

2 
1 
1 

45 

V',n 

13 
34 

4.1 

29 

40 

243 

"27 
1 

34 

14 

27 

36 

4 

122 

2 

Total 

amount  paid 

in  wages 

during  the 

year. 


$10,  960 
14,  000 


4,037 


11,  606 


5,200 


9,000 
7,923 
2,600 


3,232 
6,000 


13,  511 
7,900 
13,  000 
15,  300 
35,  850 

15,  290 

32,  336 

5,425 

5,260 

112,  593 

9,  525 
22,  000 
29,  000 
43,  960 


4,000 
23,  825 
10,  000 


3,659 

12,  600 

6,600 


7,124 
32,  224 

21,  800 

15,  634 
10,  000 

7,302 
43,  650 
11,100 

22,  500 

16,  425 

3,000 
15,  750 
24,  590 

8,772 


9,600 
26,  900 
10,  400 


3,929 
7,975 
4,093 


20,  000 
93,  000 


6,850 
6,000 


2,  381 
14,  600 


39,  400 


"Value  of 
materials. 


•$21,  700 
35,  400 


62,  556 


139,  717 


81,  630 


6,150 

110,  069 

9,000 


44,243 
17,000 


59,  300 
20,  000 

23,  000 
86,  000 
81,000 

257, 168 
51,  600 
4,226 
16,  600 

62,  738 

24,  600 
268,  500 

84,500 

63,  200 


14,  500 

232,  012 

80,  000 


50,796 
38,  646 
11, 250 


46, 146 
22,  000 
38,  600 
19,  750 
80,  000 

112,500 
76,  500 
10,  325 
96,  600 
48, 480 

10,  000 
3,800 

26,  250 
8,160 


14,451 

74,  025 

6,000 


62,  919 
93,  485 
62,  678 


55,  000 
223,  260 


260,  534 
7,400 


89,  361 
17,  000 


118,  886 


Value  of 
products. 
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TABLE  v.— SELECTED  STATISTICS  OF  MANUPACTUEES,  BY  COUNTIES,  ETC.:  1880. 

TEXAS— ContiniTed. 


CoDBties  and  iadnstries. 


Limestone : 

Brick  and  tile 

Plouring-  and  grist-mill  products 

McLennas : 

Bricli  and  tile 

Carriages  and  wagons 

riouring-  and  grist  mill  products 

Tinware,  copperware,  and  sheet-iron  ware 

Marion  : 

Agricultural  implements 

Iron  and  steel 

MONTGOMEET : 

Lumber,  sawed 

Oeange ; 

Lumber,  sawed 

PaRKEK: 

Flouring-  and  grist-mill  products 

EEhEivER: 

Flouring-  and  ^ist-mill  products 

Lumber,  sawed 

Taekakt : 

Flouring-  and  grist-mill  products 

Saddlery  and  harness 

Travis: 

Bread  and  other  bakery  products 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Ice,  artincial 

Lime 

Patent  medicines  and  compounds 

Printing  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet- iron  ware. 

Upshur: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

VanZandt: 

Flouring-  and  grist-mill  products 

Salt 

Walker: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Waller: 

Oil,  cottonseed  and  cake 

Wool: 

Flouring-  and  grist-mUl  products 

Lumber,  sawed 

Saddlery  and  harness 


No.  of 
estab- 
lish- 
ments. 


32 


Capital. 


$7,  550 
30,700 


23, 000 
16,  000 
60,200 
IS,  300 


7,500 
40,  000 


162,  070 

212,  000 

66,  700 


54,150 
37,  000 


73,  270 
23,  000 


25,  300 
12,  500 
79,  300 
6,700 
70,  000 

65,  000 
10,000 
34,600 
15,  550 
45,  000 

31,  400 


10,332 
34,  267 


48,  700 
75,  000 


12,  950 
31,  700 


46,  275 
50,  300 
7,700 


AVERAGE  NUMBER  OF 
HANDS  employed. 


Males    I  Females  Children 
above  16 ,  above  15 1     and 
years,    i   years.    ;  youths. 


45 
140 


17 
111 


27 
128 


.55 
12S 

7 


Total 

amount  paid 

in  wages 

during  the 

year. 


$14,  070 
4,956 


18, 100 
9,000 

10,970 
8,200 


22,  500 
27,  720 


5,187 
14,  080 


12,  097 
11,  800 


4,905 
8,000 
8,308 
7,050 
7,500 

15,  900 
4,600 
26,  870 
15,  053 
15,  500 

12,  550 


2,528 
24,  660 


4,062 
7,500 


1,771 
20,  200 


3,738 

28,  000 

3,472 


Value  of 
materials. 


$6,  210 

68,  288 


10,  400 
8,500 

209,  754 

11,  600 


21,  500 
23,580 


271,  885 
301,  700 
203,  760 


76,  416 
36,005 


280,  480 
16,411 


19,  900  I 
14,  000  ; 
134,  315 
11,850 
8,000 

7,550 
7,500 
26,  400 
30,  900 
10,600 

37,  750 


38,662 
64,320 


86,  470 
7,500 


29,  885 
62,  960 


60,  000 


66,  802 
82,  675 
13,  000 


Value  of 
products. 


$33,220 
«     78, 541 


UTAH  TERRITORY. 


Beaver: 

Charcoal 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Box  Elder: 

Boots  and  shoes 

Flouring-  and  grist-mill  products 

Woolen  goods 

Cache : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Davis  : 

Flouring-  and  grist-mill  products 

Salt  Lake: 

Boots  and  shoes 

Bread  and  other  bakery  products  ... 

Brick  and  tile 

Carriages  and  wagons 

Confectionery 

Clothing,  men's 

I'umiture ]  _  ] ' 

Flouring-  and  grist-inili  prodacts. .... 
foundery  and  machine-shop  products 
Leather,  curried 


$16,  000 
11,  000 
24,  200 


4,500 
45,  000 
30,  000 


59,  000 
46,  000 


49,  000 


53,  360 

28,  200 

109,  325 

11,  400 

7,000 

4,500 

26,  360 

140,  000 

87,  000 

10,  600 


5 

1 

1 

5 

2 

26 
6 

35 
4' 

1   1 

1 

26 
4 

4i 

9 

2 

$18,  000 

1,200 

14.  875 


8,700 
3,500 
6,600 


8,509 
8,120 


39,  650 
11,912 
18,  067 
14,  980 
1,475 

11,  000 
13,  250 
10,  650 
42, 171 
2,000 


$27,  960 
28, 100 
33, 180 

12 

46 

8 

573 
S35 
092 

111 
23 

720 
222 

84 

640 

87 

732 

63,  120 
11,  641 
13,  515 
16,  860 

17,700  i 
18,325  , 
231,  940 
44,  510 
21,  525 


33,  000 
49,  387 
275, 195 
117,  770 
31,450 
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Table  Y.— SELECTED  STATISTICS  OF  MAKUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

UTAH  TEREITORY— Continued. 


Counties  and  industries. 


Salt  Lake — continued. 

Leather,  tanned 

Liquors,  malt 

Lumber,  sawed 

Printing;  and  publishing 

Saddlery  aud  harness 

Salt 

Sash,  doors,  and  blinds 

Soap  and  candles 

Tinware,  copperware,  and  sheet-iron  ware 
Woolen  goods 

Sanpete : 

Flouiing-  and  grist-mill  products 

Lumber,  sawed 

TTtah; 

Flouring-  and  grist-mill  products 

Furniture 

Lumber,  sawed 

Woolen  goods 

Washington  : 

Woolen  goods 

Weber  : 

Confectionery 

Flouring-  and  grist-mill  products 

Saddlery  and  harness 

Woolen  goods 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$20,  600 
111,  500 

39,  200 
im,  G60 

23,  300 

7,400 
15,  000 
18,200 
32,  000 
28,  000 


AVERAGE    NIIMBEE    OF 
HANDS  EMPLOYED. 


Males   I  Females, Children 
above 16  above  15       and 
years.       years,      youths, 


30 

200 

25,200 

72 

100 

17 

300 

20,200  11 

231 

000 

26 

000 

10 

000 

(i7 

000  j 

S 

000 

35 

000 

37 

49 

118 


Total 

amount  paid 

in  wages 

during  the 

year. 


$4, 150 
17,  U8 
7,730 
94,  861 
14,  230 

16,  932 
7,900 
2,498 

21,  200 
8,849 


3,560 
4,650 


4,047 

8,  530 

3,850 

36,  700 


4,596 


5,  000 
9,000 
3,000 
4,500 


Value  of 
materials. 


$13,  200 
63, 130 
38,  040 
72,054 
42, 196 

600 
13,  200 
51,142 
47,  400 
14, 122 


116,  695 
18,  760 


166, 133 

6,650 

23,  265 

82,  980 


11,  095 


16,  028 
122,600 
14,  000 
13,  522  I 


Value  of 
products. 


VERMONT. 


AddIBON  : 

CaiTiagea  and  wagons 

Cheese  and  batter  (factory) 

ColEufl,  burial  cases,  and  undertakers'  goods 

Cutlery  aud  edge  tools    

Flouring-  and  grist-mill  products 

Iron  nails  and  spikes,  cut  and  wrouglit 

Leather,  curried 

Leather,  tanned  

Lime 

Lumber,  sawed 

Sash,  doors,  and  blinds 

Window  blinds  and  shades  

Woolen  goods  

BKXNINGTON  : 

Boot  and  shoe  iindings 

Charcoal 

Cheese  and  butter  (factory) 

Cotton  goods  (see  also  Hosiery  and  knit  goods  ;  Mixed  textiles) 
Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture 

Furniture,  chairs 

Hardware 

Hosiery  and  knit  goods  (see  also  Cotton  goods;  Woolen  goods). 

Kaolin  and  ground  earths 

Leather,  curried 

Leather,  tanned 

Lumber,  sawed 

Marble  and  stone  work 

Mixed  textiles  (see  also  Cotton  goods ;  Woolen  goods) 

Paper 

Patent  medicines  and  compounds 

Saddlery  and  harness 

Shirts 

Stone-  and  eai-then-ware - 

Woolen  good.s  (.see  also  Mixed  textiles) 

Caledonia  : 

Agricultural  implements 

Confectionery 

Flouring-  and  grist-mill  products 

Foundery  and  machine-snop  products 

Fuiniture  

Leather,  oui liod 

Leatlier,  tanned 

Lumbei',  planed 

Lumber,  sawed  

Marble  and  .stoue  work 

Scales  aud  balances 

Tiuware,  copperware,  and  sheet-iron  ware 

Wooil  pulp    

Woolen  goods 

372 


3 

1 

18 

3 

2 


$12.  000 

14 

23,  500 

9 

17,  000 

20 

16,  000 

15 

119,  500 

34 

100,  000 

21 

15,  000 

4 

15,  000 

5 

9,000 

31  1 

148,  000 

141 

7,  000 

25,  000 

26,  500 


23,  000 
79,  000 

29,  6.50 
675,  096 

35,  100 

130,  000 
26,  000 
75,  000 
50,  000 

485,  000 

18,  500 

16,  000 

28,  000 

288,  150 

265,  000 

400,  000 

100,  000 

5,  OUO 

6,850 

4,000 

30,  000 
400,  000 


49,  000 
30,  000 
118,  250 
32,  000 
5,000 


12 

245 


7,400 

4 

25,  000 

10 

45,  000 

40 

384,  208 

210 

80,  500 

115 

2,  651,  4,SJ 

553 

22,  000 

13 

68,  000 

39 

41,  000 

24 

9  i 

20 ; 

14 


25 

114 

15 

ni 

16 

71 
22 
82 
26 
133 

40 

13 

22 

210 

194 


3 
167 


222 


126 
22 


1 
110 


12 

is' 


66 
126 


72 


10 
4 


$4,  200 
2,  200 
3,500 
6,000 
7,  915 

10,  000 
1,600 
1,600 
5,680 

23,  815 

3,000 
7,500 
4,605 


12,  268 
32,  900 

3,  425 
89,  073 

3,730 

25,  942 
6,700 
29,  000 
10,  000 
!.8,  386 

7,800 

4,945 

8,700 

35,  433 

75,  000 

110,  000 

16,  909 

1,500 

3,100 

9,200 

5,000 
110,  000 


18,  600 
4,500 
6,566 
7,730 
8,640 


$6,  000 
26,  504 
35,  000 
10,  625 
223,111 

50,  000 

29,  200 
22, 100 
12,  900 
93,  655 

18,  500 

30,  000 
15,  985 


8,150 
12,  000 
36,  793 
230,418 
64,654 

44,  481 
6,200 
42,  000 
20,  000 
353,  219 

4,800 

90,  388 

148,  605 

191,  282 

48,  000 

447,  000 

77,  976 

3,600 

9,900 

16,  000 

5,000 
447,  000 


23,  455 

40,  000 

291,  570 

4,760 

32,  461 


1,100 

22,  809 

3,250 

39,  325 

J2,  000 

25,  000 

46,  160 

229,  673 

46,  230 

66,  600 

89,  420 

!     140, 215 

6,460 

13,160 

13,  825 

2,000 

13,  250 

26,821 
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Table  Y.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

VERMOKT— Coutinucd. 


Counties  and  indastries. 


Chittenden  : 

Boots  and  shoes 

Boxes,  wooden,  packing 

Brick  and  tile 

Brooms  and  brushes   

Cheese  and  butter  (factory) . 


Coffee  and  spicea,  roasted  and  ground. . 

Confectionery 

Cooperage  

Cotton  goods 

Flouring-  and  grist-mill  products 

Poundery  and  machine-shop  products  . 

Furniture ,- 

Furniture,  chairs 


Leather,  tanned 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  "Wood,  turned 
and  carved). 

Lumber,  sawed    

Marble  aud  stone  work 


Paper. 

Patent  medicines  and  compounds. 


Printing  and  publishing 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  "Wood,  turned 
and  sawed). 

Shirts    

Tinware,  coppcrware,  and  sheet-iron  ware  

Tobacco,  cigars  and  cigarettes 


"Window  blinds  and  shades 

Wood,  turned  and  carved  (see  also  Lumber,  planed ;  Sash,  doors, 

and  blinds). 
Woolen  goods 


Essex: 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Franklin  : 

Flouring-  and  grist-mill  products  . 

Iron  and  steel        

Leather,  curried 

Leather,  tanned 

Lime 


Lumber,  sawed -  - . 

Saddlery  and  harness    

Window  l)lind8  and  shades  . 
"Woolen  goods 


Lasioille  : 

Flouring-  and  grist-mill  products  . 

Lor.ther^  tanned 

Lumber,  sawed 

Woolen  goods 

Orange : 

Flouriug-  and  grist-mill  prodacts  . 

Fu'uiture 

Lumber,  sawed 

Mixed  textiles 

Paper 


Sash,  doors,  and  blinds. 

Sporting  goods 

Woolen  goods 

Orleans  : 


Boots  and  shoes 

Flouring-  and  grist-mill  products 

Leather,  tanned 

Lumber  planed  (see  also  "Wood,  turned  and  carved) . 
Lumber,  sawed 


Starch 

Tinware,  copperware,  and  sheet-iron  ware 

Veneering  , 

Wood,  turned  and  carved  (see  also  Lumber,  planed)  . 
Rutland : 


Agricultural  implements 

Bread  and  other  bakery  products 

Carnages  and  sleds,  children's 

Carriages  and  wagons 

Charcoal 


Cheese  and  butter  (factory) 

Clothing,  men's 

Flouring-  and  grist-mill  products 

Foundery  and  machine-snop  products  . 
Iron  and  steel 


Leather,  tanned 

Lumber,  sawed 

Mantles,  slate,  marble,  and  marbleized  . 

Marble  aud  stone  work 

Printing  and  publishing 


17 


AVEKAGE   Nl'MBER   OF 
HANDS  EMPLOYED. 


73 

150 

7 

Will 

130 

700 

4I'J 

.soil 

30 

000 

17 

7S0 

236,  980 

22 

000 

200 

000 

6,000 

Males     Females  Children 
!  above  16  above  15      and 
years,    i   years,    t  youths. 


$37,  000 
60,  000 
86,  500 
25,  000 
52,  COO 

5,000 

9,000 

9,700 

100,  000 

103,  506 

230,  000 

118,000 

8,  000 

12,  500 

10,  450 

775,  000 

153,  000 

248,  000 

10,  000 

137,  000 

50,  000 
91,  500 

9,000 

60,  Olio 

9,500 

20,  000 
47,  000 


7,500 
349,  400 


89,  350 
300,  000 
12,  500 
59,  000 
21,  050 

151,  0.50 
11,, 530 
10,  000 
30,  000 


41,  000 

31,  200 

208,  850 

25,  000 


83,900  I 
49,000  '. 
124,000 
27,000 
50,000 

40,000 
30,800 
31,000 


40,  000 
74,  900 
25,  000 
10,  000 
480,  936 

22,  500 
13,  300 
20,  000 
20,  000 


234.  500 
23,  000 
25,  000 
34,  500 
65,  000 


50 
75 
96 
25 
29 

5 
7 
19 
20 
29 

142 

109 

16 

16 

5 


89 

292 

15 

29 

43 
1.52 

7 
68 
16 

10 
44 


27 
165 
8 
25 
46 

100 
18 


47 

137 

22 

15 

33 
35 

27 


27 
21 
11 
14 
337 

25 
10 
30 
35 


106 
11 
30 
36 

100 

5.S 

4 

41 

110 


5 
100 


3 
14 


Total 

amount  paid 

in  wages 

during  the 

year. 


$21,250 

26,  000 

21,  6-jO 

5,  406 

4,819 

1,400 

3,  350 
5,  000 

33,6110 
10,  977 

60,  500 

36,804 

5,  000 

7,  20O 

1,375 

149,  358 

18.181 
93,  5110 

4,  200 
17,  500 

15,  700 
57, 100 

7,500 

24,  850 

0,800 

9,  .500  [I 
22,000  [i 

158,232 


700 
46,  928 


Value  of 
materials. 


$4.5,888 

150,  000 

8,  O.nO 

37,  000 

51,881 

40,  000 

14,500 

6,800 

100,000  ' 

207,911  j 

60,  000 
48,  900 
10,  000 
2,000 
17,  300 

2,  299,  287 

69,  677 
209,  000 

20,  170 
128,  000 

27,  000 
184,  000 

27,  000 
51,800 
16,  520 

27,  000 
22,  000 

458,  S26 


6 

731 

48 

000 

2 

400 

6 

2,50 

14,  548 

30,  290 
5,  130 
4,000 


5, 

800 

'^ 

550 

3 

000 

27 

697 

3 

000 

3 

900 

15 

700 

12 

953 

n 

200 

6 

300 

11, 

000 

12, 

000 

11, 

900 

15, 

200 

6,  466 

0 

250 

4 

Olio 

65, 

275 

1, 

000 

3 

175 

6 

000 

13 

000 

40 

516 

6 

248 

10 

)^IH) 

13 

3011 

30 

000 

9 

hl-i 

g 

.540 

10 

o:iv 

52 

368 

2 

ii::.> 

1 

900 

33 

.678 

21 

900 

115 

860 

10 

000 

Value  of 
products. 


$78,  000 

18,K,  000 

41,, 500 

50,  000 

74,  306 

40,  500 
21,000 
21,200 
145,  000 
245,  412 


19,700 
293,019 


177,  243 

227,  100 

07,  489 


13H 

506 

10 

778 

90, 

945 

11, 

290 

10 

000 

17 

179 

85 

690 

31 

100 

122 

905 

17 

300 

228,715 

24 

500 

76 

478 

5.5,  325  1 

23 

500 

31 

000 

20 

000 

59 

953 

66 

300 

106 

172 

32 

067 

21 

000 

252 

881 

14 

604 

11 

976 

6 

000 

22 

000 

1011 

262 

37 

500 

19 

200 

14 

800 

in 

000 

140 

102 

VI 

7:'l 

271 

313 

.XI 

785 

13 

800 

2,6, 

200 

186, 

519 

29 

500 

100,137 

21 

boo  1 

373 


364 


STATISTICS  OF  MANUFACTURES. 


Table  V.— SELECTED  STATISTICS  OP  MANUPACTUEES,  BY  COUNTIES,  ETC. :  1880. 

VERMONT— Contiaued. 


Counties  and  mduetries. 


BuTLAND — continu  ed, 

Koofing  and  roofing  materials 

Saddlery  and  harneas 

Scales  and  balances 

Tinware,  copperware,  and  sheet-iron  ware. 
"Wood,  turned  and  carved 


"Woolen  goods 

■Washington  : 

Agricnltaral  implements 

Eread  and  other  bakery  products 

Clothing,  men's *. 

Flouring-  and  grist-mill  products 

Found'ery  and  machine-shop  products 


Furniture 

Leather,  curried 

Leather,  tinned 

Lumber,  sawed 

Marble  and  stone  work  . 


Plated  and  britannia  ware 

Tinware,  copperwaie,  and  sheet-iron  ware- 

"Washing-machines  and  clothes- wringers 

Woolen  goods 

"Windham  : 

A^icultural  implements 

Baskets,  rattan  and  willow  ware 

Carriages  and  sleds,  children's 

Clothing,  men's 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Leather,  curried 

Leather,  tanned 

Lumber,  sawed 

"Musical  instruments,  organs  and  materials  . 


Paper 

Saddlery  and  harness  

Sewing  machines  and  attachments 

Shoddy  

Tinware,  copperware,  and  sheet-iron  ware  . 


Tobacco,  cigars  and  cigarettes . 
"Woolen  goods 

WlNDBOH ; 


Agricultural  implements 

Eread  and  other  bakery  products  . 

Buttons 

Carriages  and  sleds,  children's. .  - . 
Clothing,  men's 


Cotton  goods  (see  also  Mixed  textiles) . 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  - 

Furniture,  chairs 

Leather,  curried 


Leather,  tanned 

Lumber,  sawed 

Mixed  textiles  (see  also  Cotton  i 

Printing  and  publishing 

Saddlery  and  harness 


;oods ;  Woolen  goods) 


Tinware,  copperware,  and  sheet-iron  ware . 

Toys  and  games 

"Wooden  ware 

"Woolen  goods  (see  also  Mixed  textiles) 


No.  of 
estab- 
lish- 
ments. 


3 
1 
1 
5 
24 

6 
2 

7 
72 
2 

7 

11 

1 

1 
7 

3 
2 


Capital. 


$215,  ODD 

20,  850 

400,  000 

47, 175 

59,  940 

17,  000 


50,  000 
25,  000 
10,  000 
95,  530 
148,  500 

19,  000 
40,  000 
93,  000 
337,  091 
33,  850 

8,000 
43,  375 
28,  000 
180,  726 


103,  000 

11,  000 

12,  noo 

14,  200 

75,  875 

15,  375 
10,  500 
42,  000 

157,  775 
803,  000 

605,  000 
7,750 
25,  000 
10,  000 
18,  950 

15,  600 
110,  000 


124,  700 
47,  000 
50,  000 
C5,  000 
8,450 

281,  000 
147,  350 
142,  000 
33,  950 
6,500 

76,  500 
251,  150 
344,  000 

19,  200 
9,  840 

31,  800 

31,  500 

11,  500 

875,  200 


AVEEAGE   NUMBEK  OF 
HANDS  EMPLOYED. 


VIRGINIA. 


AOCOMAC : 

Lumber,  sawed 

Albemakle: 

Boots  and  shoos 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

"Woolen  goods 

Alexandria: 

Bread  and  other  bakery  products 

Erick  and  tile 

Clothing,  men's 

Confectionery 

Drugs  and  chemicals ^ 

Fertilizers 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Leather,  tanned 

Liquors,  malt 

374 


$31, 100 

2,000 

6,000 

92,  650 

30,  875 

82,  000 

18,  060 

94,  650 

12,  000 

5,900 

15,  000 

13,  000 
20,  000 
15,  700 
50,  000 
253,  500 


Males 
above  16 
years. 


90 
23 

231 
48 

112 

4 


15 

41 

222 

83 

15 

18 


83 
15 

25 

7 
22 

26 
11 
21 

148 
367 

207 

10 

40 

6 

17 

22 
40 


106 
25 
40 

113 

7 


44 

97 

44 

4 

28 
254 
109 
25 
16 

28 

45 

25 

342 


Females 

above 15 

years. 


26 
279 

9 
11 

9 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


64 


28 


3i 


87 


110 
13 


1 

10 

247 


35 


22 


$33,  600 
8,086 

121,  366 
21,  200 
36, 109 

2,400 


20,  996 
6,000 
5,000 
6,323 

41,  856 

2,800 

5,  550 

16,  790 

41,  863 

45,430 

5,000 

5,745 

3,984 

28,  841 


28,  826 
6,546 
7,000 

13,  320 
6,155 

11,  245 
4,900 
6,140 

17,  430 
206,  200 

158,  580 

3,442 

15,000 

2,406 

6,920 

10,  825 
16,  564 


42,  081 
11,  000 
23, 140 
35,  637 
6,100 

51,  075 
10,  550 
37,  857 
18,  000 
1,150 

10,  725 
27, 162 
69,  000 
10,  607 
5,750 

10,  700 

10,  910 

8,600 

187,  996 


Value  of 
materials. 


$7,415 


5,000 
4,000 
7,248 
5,020 
17, 195 


10,  042 

47,  250 

9,000 

3,300 

2,000 

2,735 
3,420 

13,  896 
8,000 

16,  376 


$52,  400 
21, 150 
75,  000 
35,  825 
21,  456 

13, 187 


42,  972 
30,  000 
15,  000 
330,  348 
54,  700 

12,  275 
133, 11] 
167,  400 
174,  047 

23, 175 

10,  000 

18,  550 

36, 157 

121,  678 


97,  325 
4,000 

12,  000 
24,  942 

215,  469 

8,130 

48,  319 

9?,  653 

104,  660 

304,  500 

423,  772 

13,  078 

14,  000 
35,  OSO 
16,  521 

16,  300 
58,530 


63,  000 
38,  030 
38,  514 
44,  883 
12,  900 

224,  879 

326,  215 

63,  304 

12,  500 

28,  665 

111,700 
135,  444 
341,  800 
8,590 
12,  650 

27,  068 

27,  069 

17,  880 

768,  431 


$29,  230 


'V"alae  of 
products. 


$140,  000 

36, 950 

311,  286 

84,675 

70,818 

21,  000 

83,  000 
45,000 
23, 000 
381,286 
131,316 

29,  500 
150,700 
230, 336 
297,  230 

86, 200 

20, 000 
37, 600 
46,  650 
166,721 

153, 200 
20, 000 
25, 000 
45,  978 

254, 068 

36, 425 
72, 045 
117, 114 
172,  322 


1,  034,  984 
25,010 
40,  000 
60,  000 
35, 165 

33, 375 
103, 000 


144,  940 
99, 130 
64,854 
93, 851 
26, 100 

343,  518 
371, 913 
144,  025 
41,100 
33, 854 

154,  300 
219, 105 
523,  803 
28,224 
23,  935 

51,  750 

62, 171 

30, 100 

1,  265, 180 


$50, 760 


18,  830 

4,500 

135,  230 

24,  575 

74,  390 

26,000 
20,000 

167, 125 
45,097 

103,666 

<  << 

68, 100 
14, 190 
16,000 
19,  500 
19,  000 

90,800 
99,003 
28,  6-25 
25,380 
24,540 

18,  000 
64,600 
8,514 
60,  250 
73,  072 

24,600 
75,350 
32,  376 
90,600 
137,807 
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Table  V.— SELECTED  STATISTICS  OF  MANUFACTURES,  BY  COUNTIES,  ETC.:  1880. 

VIRGINIA— Continued. 


1 


Comities  and  industries. 


Xo,  of 

estab- 

lish- 

merits. 


AI.I.EGHANT : 

Floutiiig-  and  grist-mill  products  - 
Iron  and  steel 


Ameua  ; 


Flouring-  and  crist-mill  products  - 
Lumber,  sawed 


Amheest: 

Flouring-  and  grist-mill  products 

Augusta: 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Fouudery  and  macbine-sliop  products  .  - 

Leather,  tanned 

Liquors,  distilled 

Lumber,  sawed 

Sash,  doors,  and  blinds 

Windmills 

"Woolen  goods 

Eedfokd : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Tobacco,  chewing,  smoking,  and  snuff. . 


Botetourt : 

Flouring,  and  grist-mill  products 

Fruits  and  vegetables,  canned  and  preserved . 

Lime 

Lumher,  sawed 


Bkusswick  : 

Flouring-  and  grist-mill  products . 

BUCKISGHAM: 

Flouring-  and  grist-mill  products  . 

Campbell  : 

Bread  and  other  bakery  products . 

Carriages  and  wagons 

Drugs  and  chemicals 

Floming-  and  grist-mill  products  . 
Kaolin  and  ground  earths 


Lumher,  planed 

Lumber,  sawed 

Printing  and  publishing 

Tinware,  copperwaro,  and  sheet-irou  ware  . 
Tobacco,  chewing,  smokiug,  and  snuff 

Caroline; 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Cakroll : 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Charlotte : 

Flouring-  and  grist-mill  products  . 

CnESTERnELD  : 

Brick  and  tile 

Cotton  goods 

Drugs  and  chemicals 

Flouring-  and  grist-mill  products  . 
Kaolin  and  ground  earths 


Leather,  tanned 

Lumher,  sawed 

Paper 

Tobacco,  chewing,  smoking,  and  snuff. . 
Wooden  ware 


Clarke : 


Flouring,  and  grist-mill  products  . 
Lumber,  sawed 


ClILPEPEB: 


Flouring,  and  grist-mill  products  - 
Lumber,  sawed 


Cumberland : 

Flouring-  and  grist-mill  products  . 

DlNWlDDIE : 


A grioultnral  implements 

Bread  and  other  bakery  products 

Clothing,  men's 

Cotton  goods 

Flouring,  and  grist  .mill  products 

Fonndery  and  machine.shop  products 

Printing  and  publishing 

.Slaughtering  and  meat.packing,  not  including 
establishments. 

Tinware,  copperwaro,  and  sheet.iron  ware 

Tobacco,  chewing,  smoking,  and  snuff 


retail  butchering 


15 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Capital. 


$20,  000 
1,  000,  000 


35,  250 
31,  700 


8,425 


16, 100 
305,451 

30,  250 

5,500 

102,  300 

28,  050 

26,  000 

7,000 

1,700 


74,  !)50 
31,125 
113,  000 


84,  500 
12,  500 
20,  000 
22,  100 


Males   [Females  Children 


above  16  above 15 
years.   1    years. 


and 
youths. 


7,800 

30,  000 

53,  500 

152.  230 

6,000 

10,  000 
19,  000 
46,  350 
28,  300 
373,  500 


55,  330 
46,  430 


28,  500 
15,  300 


37,  600 


9,500 
260,  COO 

13,  000 
28,  600 
32,  000 

14,  000 
26,  730 
20,  000 

7,000 
50,  000 


26,  100 
14,  200 


52,  500 
15,  300 


31,  000 

6,  730 

6, 130 

930,  100 

123,  450 

16,  000 
12,  000 
4,000 

6,200 
058,500  ii 


5 
114 

1 

1 

6 

n 

'4 

24 

45 

83 

30 

7 

i 

13 

69 

2 

35 

15 

5 
41 

5 

1 

79 
167 

31 

ioi 

2 

218 

40 
50 

28 

2 

36 

36 

37 

21 
30 

2 

35 

107 

24 

48 

2 

40 

.... 

59 
26 

3 

2 

834 
28 

520 

080 

84 

31 

21 

40 

26 

96 

15 
114 

73 

8 

162 

21 

30 

9 

64 
16 

28 
60 

12 

3 

2 

9 
15 

15 

30 

26 
38 

15 



' i 

68 
32 
16 
201 
36 


20 
1,  516 


Total 

amount  paid 

in  wages 

during  the 

year. 


$1,.500 
62,  408 


864 


562 


2,748 
2,295 


15,  500 

15,988 

9,014 

1.180 

4,175 

5,580 

13,  1.57 

5,  000 

2,100 


6,880 
7,903 
36,  950 


3,  682 

3,700 

10,  000 

3,  695 


3,669 

4,817 


7,  223 
9,  fiOO 
13,  (UJU 
19,  633 
8,250 

13,  343 

14,923 

21,  2011 

8,980 

254,  8,-il 


2,  934 
11,  345 


4,460 
3,505 


16,  950 
58,737 
1,  4.S0 
4,844 
12,  000 

1,600 
9,566 

10,000 
0,000 

23,  000 


1,  .580 
3,245 


3,765 
5,025 


21,  430 

7,462 

8,186 

111,052 

9,240 

9, 130 

15,  232 

1,250 

6,600 
347,  345 


lue  of 

erials. 

Valu«  of 
products. 

$37, 240 
76, 179 

$43,  800 
168,  920 

56,  949 
10,830 

66,644 
20,  400 

110,  055 

128,  818 

38,  000 
447,  426 

10,  796 
13,  200 

39,  000 

67,  000 
499,  917 
28,  266 
20,  900 
58,  72! 

22,  272 
19,954 
20,  000 
18,  320 

40,  812 
37,  951 
30,  000 
30,  670 

180,  128 
37,  469 
154,  100 

210,  691 

59, 145 

237,  000 

150,  800 

13,900 

8,000 

28,  650 

167,  628 
24,  600 
30,  000 
44,201 

77,  660 

91,  160 

83,  924 

97, 162 

38, 
1.5, 

450 
000 

4(), 

000 

461 

810 

10 

500 

33 

000 

28 

.575 

28,000  1 

22 

350 

816 

794 

37 

332 

20 

636 

56 

670 

11 

010 

78 

912 

8 

433 

181 

501 

15 

740 

111 

635 

4 

000 

24,123  i 

28 

13V 

16 

OCO 

30 

000 

38 

000 

66,  375 
15, 195 


127,745 
20,  570 


22,400 
4li,  600 

15,  380  I 
4.3.'<,  890  I 
198,  975 

20,781 
14,  800 
33,  800 

16,  100 
2,  396, 196 


59,  600 

85,  000 

*  70, 800 

549, 127 

24,  050 

50,  000 
50,  700 
81,  000 
40,  750 
1,  275,  500 


65,  786 
44,  490 


3, 
375 


68,  044 
23,  030 


9,  206 


35,  150 
293,  150 

22,  200 

126,  649 

20,  000 

32,  400 
52,  587 

36,  000 

37,  000 
71,000 


73,  948 
27,  665 


147,  049 
35,410 


50,  565 
67,  900 
30,  280 
747,  812 
231,  257 

35,  004 
37,  000 
37,  500 

33,  600 
194,245 
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Table  Y,— SELECTED  STATISTICS  OF  MA:N^UFACTUEES,  BY  COUN"TIES,  ETC.:   1880. 

VIRGINIA— CoDtinued. 


Counties  and  industries. 


Elizabeth  City  : 

Fertilizers 

Fruits  and  vegetables,  canned  and  preserved . 

Lumber,  sawed 

Shipbuilding 

Essex  : 

Drugs  and  cb  emicals 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Fairfax  : 

Flouring  and  grist-mill  products 

Lumber,  sawed 


Fauquier  : 

Flouring-  and  grist-mill  products  . 

Floyd : 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Fluvaxxa ; 

Flouring-  and  grist-mill  products 

Frajkklin  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Tobacco,  chewing,  smoking,  and  snufi'- 


Fkedekick  : 

Boots  and  shoes 

Confectionery , 

Flouring-  and  grist-mill  products , 

Fui-niture 

GrIoYes  and  mittens  (see  also  "Woolen  goods) 

Leather,  tanned 

Mixed  textiles  (see  also  Woolen  goods) 

Paper 

Tobacco,  cigars  and  cigarettes 

Woolen  goods  (see  also  Gloves  and  mittens;  Mixed  textiles)  , 

GOOCHLAKD : 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Grayson  ; 

Flouring-  and  grist-mill  products 

Halifax  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Tobacco,  smoking,  chewing,  and  snuft'. 

Hanover : 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Henrico  : 


Agricultural  implements 

Bagging,  flax,  hemp,  and  jute  . 

Bags',  other  than  paper 

Bags,  paper 

Boots  and  shoes 


Boxes,  cigar.s 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packiug 

Bread  and  other  bakery  products. 
Brick  and  tile 


Brooms  and  brushes 

Caixiages  and  wagons 

Clothing,  men"s 

Coffee  and  spices,  roa.sted  and  ground. 
Confectionery 


Cooperage 

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds).. 

Fertilizers 

Flouring-  and  grist-mill  products 

Food  preparations  {see  page  39) 

Foundery  and  machine-shop  products  (see  also  Lon  woik,  archi- 
tectural and  ornamental). 

FumituT  e 

CT-reaso  and  tallow , 

Hairwork 

Iron  bolt  s,  nuts,  washers,  and  rivets 


Iron  forgings 

Iron  and  steel 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and 
machine-shop  pioducts). 

Leather,  tanned _ 

Lithographing  (see  also  Printing  and  publisbiug) 

Looking-gbiss  and  pictnie  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Marble  and  sione  w<»ik 

Minei'al  and  soda  "waters     _ 

Oil,  lubricating 

:J76 


No.  of 

estab- 
lish- 
ments. 


12 


Capital. 


$36,  000 

3,700 

13,  350 

3,060 


15,  000 
29,  OUO 
32,  800 


57,  700 

29,  500 


31, 000 


46,  750 
14,  700 


57,  900 
16,  275 
14,  500 


40,  000 
10,  700 
177,  624 
3,600 
51, 100 

158,  000 
30,  000 
75,  000 
14,  350 

135,  000 


58,  500 
10,  010 


43,  550 


80,500 
26,  350 
18,  SOU 


46,  050 
35,  200 


219,  530 

40,  000 

12,  000 

9,  000 

12,  000 

6,100 

38,000 
97,  600 
59,  000 


AVERAGE  NUMBER   OF 
HANDS  EMPLOYED. 


81 

850 

18 

000 

«H 

OOU 

IBS 

307 

4U 

OUO 

69 

700 

33 

875 

14a 

500 

ai)K 

000 

,  24'J 

300 

15 

000 

523 

500 

108 

650 

15 

000 

7 

500 

30 

000 

fiO 

000 

702 

000 

32 

000 

20. 

000 

24 

600 

8, 

850 

3, 

000 

20, 

400  ; 

8, 

000 

la, 

000 

Males 

above  16 

years. 


3 

11 
112 


246 
15 
4 


Ij 
52 

121 
74 

150 

44 

101 

163 

36 

63 

239 
247 
172 
203 
10 

1,044 

124 

6 

5 

40 

68 

1,004 

25 

11 
18 


Females 

above  15 

years. 


Cbildren 

and 
youtlis. 


215 


405 
1 

7 


Total 

amount  paid 

in  wages 

during  the 

year. 


5 

102 

12 

1 
50 

4 
2 
2 
1 
6 

9 
3 


$5,  000 
10,  500 
3,380 
8,670 


600 

1,180 

14, 120 


5,425 
3,668 


1,742 


4,620 
2,625 


2,805 
4,079 
3,500 


11,681 
5,  400 
7,991 
5,600 

26,  600 

12,  376 
10,  000 
18,  000 
7,950 
20,  440 


2,694 
3,630 


10 

030 

3 

824 

6 

100 

3 

933 

9,857 

82,  904 

6 

.•lOO 

6 

000 

4 

000 

9 

500 

5 

700 

48, 

sgo 

61. 

6'/ 1 

30, 

311 

35, 

787 

8, 

son 

31, 

7.i0 

80, 

,108 

l:^, 

060 

23, 

687 

36,  840 
39,  200 
28,  BOO 
81,015 
5,  300 

287,  993 

65,  605 
1,800 
8,  200 

30,  000 

19,000 

336,311 

10,  000 

3.  660 
13, 126 

10,400 
5,  000 

24,  200 
4,900  II 
990  il 


Value  of 
materials. 


$30, 000 
10,  300 
15,  275 
5,490 


16,  000 
23,315 
44,  650 


146,  446 
20,  615 


56,  629 


99,  570 
12,  394 


62, 130 


100 

670 

13 

175 

25 

800 

13 

000 

16 

050 

306 

785 

9,720 

17 

600 

179 

5.55 

23 

260 

42 

000 

15, 

377 

92, 

210 

79,  345 
10,  530 


74,  238 


220,  873 

16 

24K 

15 

350 

51 

310 

35,  085 

114 

972 

25 

000 

18,  000 

14 

000 

61 

663 

21 

600 

26 

210 

114,482 

148 

.140 

21 

975 

32 

000 

56 

900 

109 

511 

143 

000 

98 

624 

89,  922 

100,  260 

326,  450 

2,171,212 

36,  000 

.j4I,808 

96.  570 
87.  600 
10,900 
180,  000 

110,000 

1,  173,  801 

19,  700 

22,  600 
40, 150 

21,860 
100,  000 
28,  COO 
7,200 
11,  300 


Value  of 
products. 


$40,  000 
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Table  V.— SELECTED  STATISTICS  OP  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

VIRGINIA— Continued. 


Counties  and  indnstriea. 


iSTo.  of 

cstab- 

lisli- 

ments. 


HeJiKICO— continued. 

Paper    --- —  --■  —  .-----....---...---..---■----------- 

Patent  medicines  and  compounds  (aee  also  Drugs  and  chemicals) . 

Printing  and  publishing  (see  also  Lithographing) 

Saddlery  and  harness ■■■■■- 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) 


Shipbuilding -•. ■:■.■---:: .■-.,- v' ■.••,■■■.■■•■ 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

estliblishments. 

Soap  and  candles 

Tinware,  copperware,  and  sheet.iron  ware 

Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars, 

and  cigarettes). 

Tobacco,  cigars,  and  cigarettes  (see  also  Tobacco,  chewing,  smok- 
ing and  snufl)- 

Tobacco  stemming 

Trunks  andTalises 


Hexuy  : 

Flouring-  and  grist-mill  products 

Tobacco,  chewing,  smoking,  and  snuff. 

Isle  or  'Wight  ; 

Lumber,  sawed 

King  'Wii.liam  : 

Plouring.  and  grist-mill  prodxicts 


Pniits  and  vegetables,  canned  and  preserv 
Lumber,  sawed 


LOtlDOUS  : 

Plouring.  and  gristmill  products  - 
Lumber,  sawed 

LouiBA ; 


Drugs  and  chemicals 

Flouring-  and  grist-mill  products  . 
ed 


Lumber,  sawed. 
Madisos  : 

Flouring-  and  grist-mill  products  . 
Mecklenburg  : 

Flouring,  and  giist.mill  products  - 
Montgomery  : 

Flouring,  and  grisf.mill  products . 
Nanbemoxd  : 

Lumber,  sawed 

Nelsox  ; 

Flouring-  and  grist.mill  products  . 
Norfolk  ; 


Agricultural  implements 

Bread  and  other  bakery  products  . 

Brick  and  tile 

Carriages  and  wagons 

Clothing,  men's 


Flouring-and  grist-mill  products 

Foundery  and  machine-shop  products  . 

Lumber,  planed 

Lumber,  sawed 

Printing  and  publishing 


Saddlery  and  harness 

Shipbuilding 

Tinware,  copperware,  and  sheet-iron  ware  . 
Tobacco,  cigars,  and  cigarettes 

Nottoway  : 


Flouring-  and  grist-mill  products. 
Lumber,  sawed 


Orakge  : 

Flouring,  and  grist-mill  products  . 

Page: 

Flouring-  and  grist.mill  products  . 

Iron  and  steel 

Lumber,  sawed 

Pittsylvania  ; 

Boxes,  wooden,  packing 

Cooperage  

Floming.  and  grist.mill  products  . 

Lumber,  sawed 

Printing  and  publishing 


Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet.iron  ware. 
Tobacco,  chewing,  smoking,  and  snuff 

Prince  Edward: 


15 


Flouring,  and  gristmill  products  . 
Lumber,  sawed 


Capital. 


.$75,  000 
37,  000 

187,  300 
38, 100 
73,  500 

3,500 
83,  000 

26,  000 

88,  O.'jO 

1,  383, 100 


average  number  of 

HANDS  employed. 


Males   I  Females,  Children 
above  10  above  15  j      and 
years.       years.    I  youths. 


17i),  800 
126,  800 


22,  200 

5,000 

11,000 


121,  600 
10,  700 


1.5,000 

50, 100 

9,200 


63,400 
42,  300 
33,500  i 
62,  200 


71,  000 
39,  200 
39,  600 
81,  200 
22,  800 

98,  500 
75,  000 
18,  200 
257,  750 
55,  000 

3,500 
53,  600 
31,  000 

5,500 


27,  600 
16,  000 


43,  600 


48,  100 

580,  000 

16,  300 


20,  000 
9,000 

75,  500 

76,  950 
14,  050 

12,  000 

8,100 

703,  400 


19,  200 

20,  900 


26 
32 

205 
74 

100 

23 
47 


435,184  I  369 

9,000  II  21 


50,100 


21 

235 

55 


31  { 
22  ' 
30 
220 
24 


14 

1 

10 


17  !               1 
143  ' 

2,  838         1,  704 


19 

470 


3 
1,179  ; 


78 
202 


Total 

amount  paid 

in  wages 

during  the 

year. 


$12,000 
10,150 

138,745 
37,  644 
39,092 

9,300 
12,500 

7,  100 

5."..  .HiO 

X95,  ft57 


1 

15 

1 





4 
4 

10 

15  '.. 
825 

""351' 

sie' 

OO    1 

32  1 

Y;l1ui-  of 

materials. 


$70,014 
2.5.900 

12.1,  SJ4 
71,  0:0 

201,  filo 

8,900 
934,  100 

19,  400 

135,  700 

3, 109,  070 


76,770  : 

81,215 
8,  400 

3,2.57 
38,  035 

20,649 

1,105 
4,  000 
7,730 

5,  956 
2,  355 

3,450 
3,435 
3,020 

3,250 

5,260 

2,  959 

14,  210 

5,616 

8,  2.30 
25,  921 
28,  600 
27,  500 
37,  305 

9,  602 
37,  800 

6,315 
108, 100 
41,  000 

3,187 
23,  891 
33,  600 

9,850 


2,470 
2,292 


3,591 


2,870 

80,  000 

6,001 


5,454 
6,487 
0,207 
34,  035 
0,  405  ; 

5,  3HI 

6,  900 
333,  859 


3,823 
4,480 


152, 

980 

707, 
18, 

973 
000 

75, 
104 

on 

600 

67 

830 

50 
9 

950 
000 
900 

190 
16 

780 
741 

9,000 

100,  891 

11,  735 

85,  754 

165,000 

67,  G95  : 
50,  605  I 


Value  of 
products. 


83,  851 

31,  200 

44,  000 

8,825 

75,  500 

39,  300 

393,  li;4 
34,  0.10 
40,000 

394,  120  ■ 
27,300 

24,  500 
24.  800 
54,  173 
9,  294  1 


54,908 
10,  060 


86,  995 
105,  OOS 


21,653  1 
10,000 
129,  025 
118,  160 
5,  000 

17,  000  ; 
32,000 
840,  .581 


55,  395 
12,  100 


.$125,  000 

62,  000 

353,  325 

141,  400 

311,  184 

23,  500 
1,  017,  000 

38,  000 

20.3,  3i;0 

0,  5S0,  984 


1,  074,  005 
41,  000 


88,  495 
275,900 


114,  075 


28,  700 
60,  000 
21,  000 


216,  809 
28,  216 


20,  000 

115,  684 

22, 100 


94,  884 
188,  546 

83,  522 

84,  900 
102,715 


49,  500 
200,  700 

58,  500 
123,  800 
100,800 

347,  737 
86,  350 
66,  500 

599,  060 
94,  400 


30,  000 
58,  500 
108,400 
25,  000 


03,  133 
20,  090 


98,  2117 

200,  450 

50,  155 


41,053 
30,  000 
154,  432 
192,  356 
23,  100 

20,  000 

47,  800 

.,  309, 127 


63,112 
23,  060 
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Table  V.-SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

VIRGINIA— Continued. 


Counties  and  industries. 


Pulaski  : 

Flouring-  and  grist-mill  products  . 

EAPPAHANKOCK  : 

Flouring-  and  gxist-mill  products  . 
Leather,  tanned 


EOANOKE  : 

riouring-  and  grist-mill  products 

Tobacco,  chewing,  smoking,  and  snuff. . 
Woelen  goods 

EOCKBELDQE  : 

I-'lonring-  and  grist-mill  products 

EOCKINGHAM  : 

Agricultural  implements 

Fertilizers 

Flouring-  and  grist-mill  products 

Leatlier,  curried 

Leather,  tanned 


Lumber,  sawed 

Scott  : 

Flouring-  and  grist-mill  products 

SlIEXANDOAH  : 

Flouring-  and  grist-mill  products 

Iron  and  steel 

Leather,  tanned  ■ 

Lumber,  sawed 

Smyth : 

Flouring-  and  gi'ist-mill  products 

Foundery  and  machine-shop  products  - . 

Lumber,  sawed 

Mixed  textiles  (see  also  "Woolen  goods)  . 
Salt 


Woolen  goods  (see  also  Mixed  textiles)  . 

Southampton : 

Flouring-  and  grist-mill  products 

Lumber,  sawed , 

Spotstltania  : 

AgriciUtural  implements 

Boots  and  shoes 

Fertilizers  - 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


No.  of 
estab- 
lish- 
ments. 


Pickles,  preserves,  and  sauces 

Woolen  goods 

SOEKT: 

Lumber,  sawed 

Tazewell  : 

Flouring-  and  grist-mill  products  . 
Lumber,  eawed 


Waehen: 

Flouring-  and  grist-mill  products 

Leather,  tanned 

Lime 

Lumber,  planed 

"Washingtoh  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Tobacco,  chewing,  smoking,  andsnuif . 
Woolen  goods 

Wythe  : 

Flouring-  and  grist-mill  products 

Iron  and  steel.... 

Lumber,  sawed 


Capital. 


4,000 


37,  500 
16,  600 


85,  800 
61,  500 
25,  000 


45,  500 
24, 100 
19:,  800 
7,  950 
88, 150 

65,  725 


162,  100 

307,  000 

30,  950 

56, 125 


66,  000 
15,  000 
36,  330 
53,  000 
1,  000,  000 

54,250 


26,  000 
31,  500 


45,  650 

6,800 

15,  000 

176,  050 

14,  200 

20,  000 
40,000 


52,  700 
26,  750 


113,700 

184,  800 

10,  000 

6,000 


74,  500 
24,300 
51,  800 
18,  200 


123,  800 
163,  000 
13,  800 


AVERAGE  NUMBER  OF 
HANDS  EaiPLOYED. 


Males 
above 16 

years. 


22 
6 

46 
5 

26 

111 


29 


45 

175 
18 
82 


26 

262 

37 


Females  Children 
above  15       and 
years,     youths. 


WASHINGTON  TERRITORY. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$1,  839 


2,669 
7,600 


5,055 
17,  400 
3,000 


5,920 


7,100 
975 
7,651 
1,100 
7,946 

12,  030 


6,941 
46,  400 

3,660 
10,  625 


4,840 
6,000 
7,  553 
6,000 
14,  219 

6,000 


3,  452 
12,  535 


9,  650  I 
4,200 
2,500 
17,  983 
3,435 

5,000 
8,000 


4,858 
2,276 


5,  975 
8,200 
4,500 
4,500 


6,297 

8,500 

10,  400 

3,600 


5,042 

64,605 

3,609 


"Value  of 
materials. 


COLUMBIA: 

Woolen  goods .  - 
Island : 

Lumber,  sawed 

Jefferson : 

Lumber,  sawed 
Shipbuilding-.. 

Kitsap : 

Lumber,  sawed 

378 


$40,  000 
100,  000 

18 

50 

25 
25 

256 

8 

3 

200,  000 

10,  000 

1,  476, 100 

$4,000 

15,  000 

12,  660 
18,838 

107,  075 

$71,  868 


75,  745 
64,  250 


146,  068 
70, 100 
20,  3.56 


168,  5.'8 


7,000 

14,  800 

375,  885 

20,  989 

83,  010 

46,  930 


95,  979 


321,  932 
36,  950 
36,  657 
45, 470 


79,  520 
10,  000 
22,  365 
34,  800 
39,  000 

38,  726 


48,  890 
30,  450 


27,  856 

28,  500 
20,  000 

466,  651 
15,  287 

15,  000 
44,  700 


63,  485 


75,  031 
10,  055 


135,  323 
69,  350 
4,000 
11,  300 


111,811 
28,  780 
40,  800 
16,  239 


88, 103 
64,  726 
15,  881 


$52,  000 
160,  000 


105,  360 
55,  600 


543,400 
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TABLE  v.— SELECTED  STATISTICS  OP  MANUFACTURES,  BY  COUNTIES,  ETC.:  1880. 

WASHINGTON  TERRITORY— Contimied. 


Counties  and  industriefi. 


King; 

riouring-  and  grist-mill  prodnots 

Foundery  and  machine-snop  products. 

Furniture 

Liquors,  malt 

Lumber,  sawed 


No.  of 

estab- 

Ush- 

ments. 


Sash,"dooTs,  and  blinds 

Shipbuilding -. 

Tinware,  copperware,  and  slieet-iron  ware  . 


PlEUCE ; 


Cooperage 

Lumber,  sawed  . 


Thuuston  : 

Lumber,  sawed 

Walla  Walla: 

Furniture 

Liquors,  malt 

Saddlery  and  harness  - 


Capital. 


$5,000  ] 
20,000 
17,600 
30,  000  ' 
260,  000  ! 

30,000 

17,000  : 

5,  500  I 


10,  000 
218,  000 


26,  200 
28,  500 
60,  000 


AVEEAGK   NUMBEK   OF 
HANDS   EMPLOTED. 


M.iles 

.aboviae 

years. 


Females 
above 15 
years. 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$1,  600 

10,  400 

6,790 

4,359 

20,  600 

9,000 

24,  280 

6,500 


30,  000 
18,  675 


Value  of 
materials. 


5,440 

9,700 
3,447 
18,  000 

Value  of 
products. 


$18, 000 ; 

10,500 

5,  300 

16,511 

92,  600  ] 

12,000 
60,700 
15,000 


10,  000 
170,  000 


15, 190 


20,  000 
12,  873 
60,  000 


$25,  000 

26,  775 
20,  280 
29,300 

153,  000 

40,  000 
78,  500 

27,  000 


48,  090 
218,  000 


60,  200 
2.3,100 
120,  000 


WEST  VIRGINIA. 


Barbouk : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Berkeley : 

Flouring-  and  grist-mill  products 

Foundery  and  fnachine-snop  products- 
Liquors,  distilled 

Lumber,  planed  

Lumber,  sawed 

Brooke  ; 

Agriculiural  implements 

Flouring-  and  grist-mill  products 

Glass  

Paper 

Woolen  goods 

Cabell: 

Flouring-  and  grist-miU  products 

Foundery  and  machine-shop  products 

Lumber,  planed 

Lumber,  sawed   

Doddridge  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Fayette  : 

Coke 

Flouring-  and  grist-mill  products 

Iron  and  steel 

Lumber,  sawed 

Oheenbeier: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

HAMPSHIEE  : 

Flouring-  and  grist-mill  products 

Leather,  tanned 

Lumber,  sawed 

Hancock : 

Brick  and  tile 

'         Flouring-  and  gristmill  products 

Lumber,  sawed 

'Hareison; 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Leather,  tanned 

Lumber,  planed 

Lumber,  sawed'. 

■Jackson: 

Cooperage 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Shipbuilding 

-Jefperson  : 

Carriage  aud  wagon  materials 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Paper 

Kanawha: 

Flouring-  and  giist-miU  products 

Leather,  curried 

leather,  tanned 

Lumber,  sawed . . . 
Salt 


6 

7  . 

ill 


38,  970 
6,900 


110, 100 
27,100 
200,  000 
100,  000 
28,  300 


30,  000 
30,  000 
50,  000 
CO,  000 
8,000 


24,  300 

7,500 

15,  500 

86,  200 


20,  260 
36, 100 


239,  000 

8,850 

250,  000 

49,  100 


37,  400 
73,  310 


36,  955 
11,  600 
15,  976 


181,  200 
12,  600 
14,  200 


70,  260 
21,  000 
19,  ,580 
9,100 
42,  656 


3,000 
40,  400 
27,  475 

3,000 


10,  000 
226,  860 

33,  900 
100,  000 


32,  000 

2,000 

6,000 

61,125 

80.  600 


16 

1              2 

21 

■'=> 

R 

1 

44 

3 

15 

5 

90 

14 

13 

1 

25 

10 

15 

. 

55 

''5 

60 

7 

19 

93 

98 

1 

6 

57 

67 

8 

55 

3 

18 

6 

38 

2 

167 

• 

8 

17 

36 

12 

66 

T> 

59 

2 

18 

1 

30 

40 
11 

3 

IS 

77 

3 

204 

15 

$3,  111 
3,915 


6,855 
9,000 
8,760 
3,  500 
6,164 


6,000 

591 

15,200 

11,  200 

1,850 


2,  120 
20,  446 

7,600 
18,  652 


2,719 
26, 137 


27,  612 

825 

37,  710 

17,  063 


1,470 
7,530 


2,610 
1,300 
5,601 


70,  602 

909 

3,965 


7,398 
6,240 
1,600 
3,876 
12,  676 


5,400 
2,200 
11,  300 
6,100 


6,500 
13,510 

5,230 
14,  000 


$48,  807 
10,  777 


209,  826 
16, 150 

113,000 
30,  000 
21,  108 


3,500 
52,  340 
15,  500 
70,  000 

8,880 


57,774  1 
36,750 

10,600  I 

92,060  I 


72,231  i 
82,600  ' 


85,764 

18,528 

140,  0.';9  ! 

50,  120  ! 


59,  662 
19,  755 


36,  260 
13,  227 


23, 119 
23,  055 
12,  850 


176,  699 
7,000 

14,  665 

15,  700 
43,  128 


1 


4,349 

1,000 

5,264 

13,  470 

38,  208 


9,160 
97,  914 
33,  333 
65,  000 


4,000 

296,  753 

19,  801 

75,900 


83,055 
19,290  I 
13,350  ' 
35,  360 
52,  714 


$.56,  773 
20,  4.50 


237,  068 
38,  900 

1G8,  COO 
45,  000 
40,  275 


21,500 
59,  386 
34,  500 
103,  000 
20,  000 


68,  720 
67,  500 
34,  000 
132,  097 


84,  323 
141,  398 


127,  588 
21,3.52 

238,  394 
94,  520 


67,  827 
37,  050 


86,  842 
62,  100 
26,  370 


131,  600 
27,  020 
23,  800 


202,  932 
23,  000 
21,220 
20,  7.)l) 
78,  705 


21,  650 

114,  897 

59,  325 

73,  000 


20,000 
349,  034 

a-,,  430 
108,  000 


96,  005 
21,840 
22.  690 
05,  085 
91,  140 


379 


370 
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WEST  VIEGINIA— Continued. 


Counties  and  industries. 


Kanawha— continued. 


Shipliuilding  .. 
"Woolen  goods. 


Lewis  : 


Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Makiok  : 


Mouring-  and  grist-mill  products 

Foundery  and  machino-shop  products  . 

Leather,  tanned 

Lumber,  sawed 

Stone-  and  eartbeu-ware 


Marshall  : 

Brooms  and  brushes  . . 
Carriages  and  wagons 


Cdftperage  - 

"Flouring-  and  gi-iat-mill  products  . 

Iron  and  steel 


Leather,  cuiried . 
Leather,  tanned  . 
Lutnher,  .sawed  . , 
"V^,''hips 

Mason  ; 


Drugs  and  chemicals 

ITlourino--  and  grist-mill  products  . 

Iron  and  steel 

Leather,  curried 

Leather,  tanned 


Lumber,  sawed , 

Salt 

Shipbuilding _ 

Mineral  : 

Clothing,  men's 

Mouring-  and  grist-mill  products. 

Leather,  tanned 

Lumber,  sawed 


Monongalia  : 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Monroe  : 

Flouring-  and  grist-mill  products . 

Lumber,  sawed 

"W"oolen  goods 

Morgan  : 

Leather,  tanned 

OHIO: 

Baking  and  yeast  powders 

Crick  and  tile 

Carriages  and  wagons 

Clothing,  men's 

Confectionery 


Coopeiage 

Dyeing  and  iini.shing  textiles 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  - 
Furniture 


Glass  

Hardware 

Iron  and  steel 

Iron  nails  and  .spikes,  cut  and  wrouf 
Lamps  and  rellectors 


bt. 


Leather,  (;uri'ied 

Leather,  tanned , 

Liquors,  malt   

Lumber,  planid  (see  also  Sash,  doors,  and  blinds)  . 
Lumber,  sawed 


Marl  lie  and  stone  work 

I^rinting  and  j)ubli.sliing 

Saddlery  and  harness 

S;isb,  du(irs,  and  blinds  (see  also  Lumber,  planed)  . 
Shipbuilding 


Sliirts 

Slauglitering  and  meat-packing,  not  including  retail  butchering 
cstahlisbrae.nts. 

Tin\i"arc,  copperwaro,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Pleas.vxt.s  : 

Flouring-  and  grist-mill  products 

Leattrtsr,  curried 

Leather,  tanned 

Lumber,  sawed 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$7,  500 
50,  000 


51,  375 
14,  620 


103,  200 
23,  500 
43,  200 
38,  300 
17,  000 


8,000 
50,  000 

6,000 

78,  900 

745, 101 

4,  300 
10,  600 
41,800 
30,  000 


17, 100 
35,  700 
75,  000 
2,850 
4,500 

93,  525 

830,  000 

15,  500 


2,  500 
18,  200 
25,  000 
17,  728 


86,  500 
15,  500 


34,  300 
43,  350 
24,  000 


100,  000 


3,000 

33,  000 

172,  000 

85,  000 

9,050 

25,  800 
30,  000 
76,  500 
221,  500 
48,  000 

500,  522 
110,  000 
!,  214,  425 
60,  000 
20,  000 

123,  200 
166,  000 
203,  017 
148,  000 
22,  250 

14,  750 
122,  500 
16, 100 
20,  000 
7,500 

1,200 
07,  361 

40,  373 
12.5,  365 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


IS,  500 
3,000 
5,  000 

21,  800 


33 
109 
47 
21 
679 


24 
19 
160 


129 

498 

39 


15 


1 

83 

78 

100 

18 

63 

8 

15 

198 

103 

525 

00 

2,  327 

15 

16 

58 
61 


30 

127 

18 

20 

9 


49 
235 


Females  Children 
above 15       and 
years,     youths. 


20 


Total 

amount  paid 

in  wages 

during  the 

year. 


22 
1 

10 
2 

15 

1 

87 

206 

246 

18 

6 

10 
8 

1 

15 

35 

40 

111,  480 
7,850 


3,07s 
6,  352 


9,504 

7,100 

10,  000 

18,316 

12,  500 


4,200 
22,  872 
20,  750 

4,291 
267,  785 

1,460 

1,900 

17,  525 

16,  000 


7,260 

3,075 

26,  445 

450 

800 

23, 143 

122,  019 

20,  960 


8,400 
1,  092 
4,000 
4,112 


6,022 
4,700 


2,409 
9,863 
5,355 


42,  555 


500 

13,  249 

36,  234 

47,  600 

6,002 

42,  608 

6,500 

6,  7fi0 

89,  339 

40,  016 

296,  450 

27,  500 

1,  098,  296 

15,  000 

13,  000 

34,  SCO 
21,  422 
33,  329 
38,  990 
1,811 

12,  860 

67,  392 

9,572 

7,000 

6,850 

9,200 
11,  3.50 

23,  393 
86,  864 


1,637 

775 

1,400 

5,787 


Value  of 
materials. 


$21,300 
40,  900 

92,  439 
21,  426 

218,  505 
6,800 

106,200 
52, 174 
6,900 

22,  000 

99,  040 

62,  000 

131,  331 

686,  978 

25,  650 
18,  200 
32,  525 
40,  000 

32,  590 
117,  100 
50,  284 
21,150 
15,  600 

56,  059 
139,  399 
39, 100 

10,  000 
24,  045 
35,  000 
10,  875 

149,  670 
15,  953 

78,  896 
31,336 
18,  501 

432,  000 


15,  000 
3,364 

54,  000 

108,  000 

51,  300 

38,  339 
43,  800 
142,  753 
69,  471 
31,  342 

192,  504 

03,  000 

2, 472, 053 

30,  000 

36,  000 

377.  258 
334,  740 
153,983 
173,  500 
14, 110 

9,  600 
41,  804 
33,  750 
13,  000 

16,  800 

20,  240 
243,440 

49,  461 
220,  620 


46,  331 
21,400 
14,  652 
22, 430 


"V^alue  of 
products. 
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WEST  VIRGINIA— Continued. 


Countioa  and  industries. 


Pbebton  : 

Coke 

Flonrin";-  and  grist-mill  products 

Iron  and  steel 

Lumber,  sawed 

ElTCUlE : 

Flouring-  and  CTist-mill  products 

Lumber,  sawed 

Taylor  : 

Flourine-  and  grist-mill  products 

Iron  and  steel 

Lumber,  sawed 

Woolen  goods ■ 

Tyleu : 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Woolen,  goods 

"Wayne  : 

Flouring-  and  grist-mill  products  ...  - 

Lumber,  sawed 

Wetzel: 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

WniT : 

Flouring-  and  jurist-mill  products 

Lumber,  sawed 

Wood: 

Clothing,  men's 

Cooperage ,- 

Drugs  and  chemicals 

Flouring-  and  grist-mill  products 

Fonndery  and  machine-shop  products 

Liquors,  malt 

Lumber,  sawed 

Saddlery  and  harness , 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Tinware,  copperware,  and  sheet-iron  Trare 

Tobacco,  cigars  and  cigarettes 


No.  of 
estab- 
lish- 
ments. 


Capital. 

$74,  000 
69,  300 

159,  000 
48,  330 

38 

107 

93 

OJo 

50,  400 
250,  000 

93 

900 

20 

000 

26 

710 

74 

300 

20 

000 

15 

000 

14 

850 

33 

400 

159 

050 

12,700 
40,  200 


9,000 
5,700 

70,  000 
116,  700 

22,  300 

]  5,  000 

187,  200 

6,500 

800 

26,  500 

4,750 


AVERAGE   NUMBER  OF 
HANDS  EMPLOYED. 


I 


Males     Females 

aliove  10  above  15 

years,    j    years. 

! 

Children 

and 
youtlis. 

29 

429 

84 

3 

1 
1 

17 

97 

15 

1 

35 

57 
6 

7' 

3 

24 

110 

12 

2 

15 

12 

13 

55 

24 

12 

180 

15 

13 

60 

2 

! 

17 

10 

47 

! 

30 
49 

1 

29 

8 

102 

6 

1 

10 

4 

19 

25 

4  ; 

t 

Total 

amount  paid 

in  wa^^rs 

diirin,ii  tlie 

year. 


ifl8,  850 
4,  956 
03,  246 
15,  282 


2,  799 
27,048 


3 

058 

2 

000 

9 

532 

2 

085 

3,105 

13,  640 

1,850 


1,917 
11,  190 


3,839 
57,  103 


2,679 
14,495 


8,800 
10,  675 
14,  485 
16, 188 
11,100 

2,679 

45,  294 

1,785 

1,200 

8,000 

9,800 


Value  of 
materials. 


$48,  650 

113,  187 

75,  536 

52,  234 


74,  035 
65,237 


85,  541 
56,  000 
45,  445 
13,  500 


100,  603 
31,  060 
19,  000 


62,  187 
42,  075 


88,  655 
176,  706 


62,  897 
57,  275 


19 

000 

12 

450 

33 

620 

203 

625 

10 

600 

12 

504 

82 

145 

13 

000 

22 

100 

20,  000 

13 

550 

Value  of 
products. 


$82,  000 

139,  318 

159,  400 

94,  298 


84,  720 
116,  685 


95,  812 
63,  500 
72,  835 
20,  000 


119,  639 
05,  220 
23,  583 


60,  353 
65,  085 


100,  174 
304,  090 


64,  618 
91,455 


33,  000 

30,  300 

101,  486 

244,  943 

30,  500 

20,  675 

151,221 

22,  500 

25,  000 


32,  000 
27, 400 


WISCONSIN. 


Ashland : 

Lumber,  sawed 

Bauuox : 

Flouring-  and  j;;iist-mill  products 

Lumber,  aaweil 

Beown  : 

Agricultural  implements 

Can-iagos  aud  wagons 

Charcoal 

Clothing,  men's 

Cooperage  

Floiu-ing-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture 

Iron  and  steel 

Leather,  curried - 

Leather,  tanned 

Liquors,  malt 

Lumber,  sawed 

Saddlery  and  harness 

Sash,  doors,  aud  blinds 

Shipbuilding.   -        

Slaughtering  and  meat-packing,  not  including  retail  butcherin 
establishments. 

Tobacco,  cigars  aud  cigarettes  

Wooden  ware 

Buffalo  ; 

Flounng-  aud  OTist-mill  products 

Lumber,  sawed 

Calu-Met  ; 

Cooperage  

Flouring-  and  grist-mill  products 

Lumber,  sawed 

■CllllTEWA: 

Flouring,  and  grist-mill  products 

Luiuors,  malt 

,     Lumber,  sawed 


3 

4  ) 

7  I 
6 

3 

11  1 

8  ' 


11 
4 


4 

9 

13 


6 
14 


20,  000 
71,  500 


51,  500 
17,  000 
32,  800 
9,450 
30,  400 

152,  050 

76,  500 

9,800 

350,000 
40,  000 


1 

20.  000 

6 

5 

11.3,  000 

25 

1 

127,  800 

146 

6 

7,000 

14 

6 

1)8,  300 

97 

i 

4 

13,  500 

53 

1 

15,  000 

12 

5 

3,050 

15 

1 

60,  000 

130 

62.  450 
27,  000 


26,400 
78,  175 
84,900 


" 

13 

1 

4 
10 

6 

1 

$12,  800 


2,129 
10,  700 


14,  960 

9.500 

24,  965 

11,  830 
41,  100 

14,  700 
27,  600 

8,100 
101,  000 

4,000 


$62,  500 


29,  552 
78,  982 


24,  965 
19,  400 

40,  140 
18,  8.50 
50,  900 

404,  838 
45,  000 
9,900 

6.39,810 
05,  500 


2,000 
12,  443 
24,875 

3,955 
34,  750 

5,5,  000 
63,  645 

129,  945 
14,  700 

106,  300 

24,600  ■ 
3,000 

54,  500 
75,  500 

8,000 
50,  000 

13,  750 
79,  000 

4,996 
3,700  ! 

112,  705 
13,  000 

7,  5110 
4,'.'il.l 

8,  199 

12,  lilO 

243,4:1:1 

03,  4. ".2 

8,015    : 
80,  430 

2411.  245 
12,401 

3.<n,  ('-,4 

34, 105 
124,  410 


67,  815 
37,  600 
78,  .325 
40,  600 
103,  400 

462,  801 

96,  000 

20,  800 

1,  254,  000 

100,  000 


O.l 

000 

9.- 

650 

2il 

0X0 

■jr 

100 

17.' 

500 

.^:' 

000 

87 

000 

2S 

500 

151 

000 

20,  790 

270,  396 

94,  080 


22  17,'. 
502,  556 


381 
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AVISCONSIN— Continued. 


Counties  and  industries. 


Claek: 


Plouring-  and  grist-miJl  products  . 

Lumber,  planed 

Lumber,  sawed 


Columbia  : 

Cheese  and  batter  (factory) 

Clothing,  men's 

Flouring  and  gristrmill  products  . 

Liquors,  malt 

Marble  and  stone  work 


Sasb,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware. 
Ckawfokd; 

Flouring-  and  grist-miU  products 

Liquors,  malt 

Lumber,  sawed 

Soap  and  candles 

Dake: 


Agricultural  implements 

Bread  and  other  bakery  products . 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Clothing,  men's  


Flouring-  and  grist-mill  products  . 
Furniture  . 


Liquors,  malt 

Printing  iind  publishing 

Eooling  and  roofing  materials. 


Saddlery  and  harness 

Safih,  doors,  and  blinds .' 

Tinware,  copperware,  and  sheeL-iron  ware. 

Tobacco,  cigars  and  cigarettes 

Dodge  : 


Agricultural  implements 

Boots  and  shoes 

Cheese  and  butter  (factory) . 

Clothing,  men's ". . . 

Cooperage  


Floiiiing-  and  grist-mill  products  . 

Furniture 

Iron  and  steel  

Liquors,  malt 

Lumber,  sawed 


Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware- 

"Windmills 

"Woolen  goods 

Book  : 


Flouring-  and  grist-mill  products  . 
d 


Lumber,  sawei 
DuN,\ 


Floriring-  and  frrist-mill  products 

Foundery  and  machine-shop  products  - 
Lumber,  sawed 


No.  of 

estab- 

Ush- 

ments. 


Eau  Claiee; 

Flouring-  and  grist-miU  products 

Liquors,  malt " 

Lunibei',  sawed   -- \[\[.V.'.[[[[ 

Sash,  doors,  and  blinds [...'.'.,. 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Foxu  DIJ  Lac: 


Agi  icultiiral  implements 

JJieail  and  otliir  bakery  products. 

Carriages  and  wagons    

Cheese  and  butter  (factory) 

Clothing,  men's 


Drugs  and  chemicals 

Flouring,  and  grist-mill  producta 

Foundery  and  machine-shop  products  . 

Leather,  curried 

Leather,  tanned 


Liquors,  malt 

Lumber,  sawed 

Marble  and  stone  work-. 
Printing  and  publishing . 
Saddlery  and  harness 


Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware  . 

Tobacco,  cigars  and  cigarettes 

Trunks  and  valises 

382 


Capital. 


$39,  700 

3,000 

246,  lOO 


18,  450 
36,  300 
186,  000 
77,  000 
10,  200 

8,000 
14,  600 


73,  700 

30,  000 

151,  000 

10,  000 


100,  000 
14,  800 
88,  750 
17,  700 
43,  000 

304,  000 
15, 100 
91,  000 
60,  600 
2,000 

27,  950 
33,  400 
31,  050 
17,  550 


335,  015 
100,000 

21,  575 

10,  525 

11,  830 

283,  950 
31,600 

935,  000 
70,  100 
39,  200 

22,  250 
37,  700 
66,  000 

228,  000 


27,  000 
219,000 


81,  200 

9,  0(10 

430  400 


88,  000 
40,  000 
2,  523,  800 
40,  000 
15,  000 


207,  700 
20,  050 

310,  637 
30,  2.50 
30,  700 

15,000 

456,  300 

62,  000 

20,  000 
30,  000 

95,  500 
430,  400 
13,9.50 
29,  500 
11,  300 

324,  000 

21,  6.50 
9,150 
1,000 


aveeagb  number  of 
hands  employed. 


Males      Females  Children 
above  16  above  15       and 
years.       years,     youths. 

1 

20 

10 

170 

11 
26 
41 
11 
12 

i 

1 

2 
24 

6 

12 

21 

12 

8 

64 

7 

1 

8 
96 

1 

16 
151 

1 

2 

18 

4 

20 

63 

74 

2 

14 

30 

101 
25 

7 

30 

56 

31 

26 
183 

1 

i 

257 

23 
10 
31 

5 
9 

1 
3 

65 

28 

70 



17 

33 

1 

1 
2 

17 

13 

33 

58 
10 

53 

8 

129 

20 

31 

11 

445 
34 

8 

32 

10 

961 
50 

11 

44 

9 

108 

1 

10 

193 

2 

-30 

7 
32 

3 

52 

4 

84 

49 

8 

17 

25 

226 
16 

9 

9 

32 
26 

13 

3 

1 

41 
3 

344 

20 

17 

20 

2 

15 

Total 

amount  paid 

in  wages 

during  the 

year. 


$4,581 

4,000 

41,  320 


2,270 
16,  490 
13,  508 
4,940 
5,767 

4,000 
7,460 


3,600 

3,600 

18,  950 

3,850 


33,  500 
7,159 

64, 149 
3,159 

34,  552 

23,  430 
7,630 
13,  875 
60,  650 
13,  260 

10,  832 
25,715 
13,  444 
13,  702 


62,  650 
66,  872 
2,950 

6,  250 
11,  385 

20, 170 

7,  675 
9,200 
6,270 
3,450 

5,630 

4,925 

15,  500 

34,  500 


3,550 
33,  346 


Value  of 

materials. 


7,659 

6,010 

144,  935 

15,  100 

4,843 

286,  660 

18,  000 
3,360 

43,  239 

8,087 

79,007  [ 

.5,229 

28,  626 

2,800 

28,  763 

21,823 

3,600 

6,500 

11,  395 
52,  376 

7,  264 
18,  830 

9,994 

137,  803 

14,  265 

7,738 

7,200 


Value  of 
products. 


$106,  095 

12,  000 

200,  800 


16,790 
26,  700 
336,  382 
21,  217 
7,518 

14,  000 
13,  000 


148, 168 
15,943 

105,  275 
20,  000 


42,  295 
16,  018 
105,  440 
28,  668 
66, 100 

690,  328 
22,  350 
69,  670 

35,  879 
8,160 

36,  200 
57,  440 
28,  302 
22,  800 


101,  645 
407,  455 
39,  014 
13,  250 
20,  405 

782,  395 
9,700 

117,  993 
26,  987 
22,  050 

22,  740 

16,  650 

10,  800 

174,  555 


86,647 
170,  090 


159,011  I 

12,600 

496,  575  I 


421,  996 

20,  842 

1,621,816 

24,  000 

53,  500 


79,  326 
61,  020 
228,  468 
53,  969 
83,  900 

19,  000 
785,  2.'!4 

29,  634 

46,  376 

47,  760 

49,  210 

412,  581 

7,  S84 

17,  225 

20,  613 

408,  314 
34,  616 
13,  258 
10,  000 


20, 000 
813,7(,0 


25,042 
54,920 
418,755 
37, 728 
21, 200 

36, 000 
33,900 


176, 690 
28,454 

153,075 
30, 000 


127, 157 
26, 250 

204,515 
39, 502 

105, 500 

794, 503 
38,470 
106, 540 
122,000 
22,400 

57, 267 
100, 360 
59, 061 
48, 480 


276,466 
603,797 
57, 193 
26, 100 
45, 250 

858, 171 
24,  200 
81, 100 
48, 175 
37,263 

37, 500 
32,  200 
48,325 
290,  OOO 


101,405 
268, 700 


182, 136 
22, 000 
802, 550 


491,482 
37, 188 
2, 337, 387 
55, 000 
63,  OOO 


183, 000 
64,802 

357, 322 
77,257 

128, 586 

25, 000 
876, 508 
67,  586 
55, 000 
68,720 

87, 680 
559, 975 
20, 164 
50,508 
39,4.10 

653, 932 
69, 981 

■  26, 726 
22,000 
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TABLE  v.— SELECTED  STATISTICS  OF  MANUFACTUEES,  BY  COUNTIES,  ETC.:  1880. 

WISCONSIN— Continued. 


Counties  and  industrieB. 


GSiNT; 

Carriages  and  wagons 

Cooperage  ....................... 

Plooring-  and  giist-mm  produots. 

Gunpowder 

Liquors,  malt 


Saddlery  and  harness 

Green: 

Agricultural  implements 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Clothing,  men's   

Flouring-  aud  grist-mill  products  . 


Liquors,  malt 

Lumber,  sawed 

Saddlery  and  harness . 
Woolen  goods 


Geken  Laki;: 

Boots  and  shoes 

Carriages  and  wagons 

Cofiins,  burial  cases,  and  nndertakers'  goods 

Flouring-  and  grist-mill  products 

Lumber,  sawed 


Woolen  goods 
loWA; 

Flouring-  and  grist-mill  products^ 


Foundery  and  machine-shop  products . 

Liquors,  malt  

Saddlery  and  harness 


Jackson : 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 

Jefferson: 

Agricultural  implements 

Boots  and  shoes 

Bread  and  other  bakery  products  . 

Brick  and  tile 

Carriages  and  wagons 


Cheese  and  butter  (factory) 

Clothing,  men's 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 
Furniture,  chairs 


Leather,  curried 

Leather,  tanned 

Liquors,  malt 

Saddlery  and  harness  .  - 
Sash,  doors,  and  blinds. 


Slaugbtering  and  meat-packing,  not  including  retail  butchering 
establishments. 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Wooden  ware 

Woolen  goods 

Jukeal': 


Carriages  and  wagons 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


Kenosha  : 

Agricultural  implements 

Bread  and  other  bakery  products  . 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  products  . 


Foundery  and  machine-shop  products. 

Leather,  curried 

Leather,  tanned , 

Liquors,  malt 

Malt 


Mattresses  and  spring  beds. 
Kewaunee  : 


Agricultural  implements 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 


La  Ckosse  : 


A  gi  icultural  implements 

Carriages  and  wagons 

Clothing,  men's 

Cooperage !!.!....!!.!.. 

Flouring,  and  grist-miji  products  . 


$22,  500 
6,970 

158,400 
35,  000 
50,  000 

9,265 


70,000 
23,  000 
41,  025 
14,  800 
131,  400 

32,  000 

26,  000 

9,075 

61,  000 


16,  000 
19,  900 
40,  000 
123,  000 
24,  000 

34,  000 


122,  950 
11,500 
32,  000 
12,  450 


102,  000 
406,  650 


53,  000 
20,  000 
71,000 

49,  800 
19,  000 

63,  350 
19,  450 

385,  600 
10,  000 

128,  400 

9,500 

8,500 

123,  700 

10,  200 

17,  500 

50,  000 

8,200 
22,  800 
14,  000 
43,  000 


41,  .500 

99,  500 

930,  800 


40,  000 

1,200 

405,  000 

67,  692 

72,  200 

41,000 
77,  500 
77,  500 
40,  000 
100,  000 

25,  000 


7,900 
89,  500 
72,  000 


3 

130,  000 

6 

32,  400 

R 

25,  600 

3 

29,  600 

21 

500, 100 

AVEHAGE  KUMBEH  OF        I 

IIANllS  EMPLOYED.            |  Total 

j  amount  paid 

I                '                I  ^^  wages 

Males    Females  Children  during  the 

aborel6  abovol5l      and  year. 

years.       years.    ]  youths. 


12 


21 

203 


54 
17 
30 
108 
21 

53 
18 
98 
14 

164 

7 
7 
40 
16 

27 


43 

24 

278 


10 

6 

260 

13 

18 

31 
50 
50 


18 
32 
102 


78 
28 
24 
45 
119 


19 

5 

■"i| 


12 


Value  of 
materials. 


$7,480 

$7,  600 

16, 180 

9,470 

30,160 

316,  538 

7,  009 

45,  000 

5,403 

23,  050 

6,000 

15,400 

13,902 

8,610 

8,  852 

4,  608 
3, 180  ; 
5,660  > 
7,250 


7,100 
15,665 
10,500 
18,400 

2,200 

4,7«e 


12,123 
6,500 
3,331 
3,200 


9,710 
61,025 


20,614 
8,020  i 
12,830 
22,570 
8,200 

12,705  ! 

9,300 
35,492 

5,  872 
83,  000 

2,  500 
2,280  ' 
18,  <61 
6,517 
8,000  I 

4,049  , 

4,940 
16,  814 

3,000 
12,  908 


14,554 
9,714 
85,  520 


3,137 
3,536 
203,  000 
3,  002 
7,215 

16,  250 
20,  000 
20,  000 
3,685 
10,  800 

7,247 


6,870 
10,585 
20,  650 


12, 175 


7,000 
34,  688 

141,  033 
14, 100 

243,  417 

17,217 
15,  025 
17,  925 
14,030 


9,050 
27,  600 

3,  000 

340,  941 

12,675 

14,  340 


8,316 
14,  296 
14,100 


262,  637 
262,  752 


20,  250 

21,  200 
66,  200 
14,  675 
19,000 

138,821  1 
17,500  > 

870,718  I 
0,  695  , 
88,  000  I 

37,367 
26,  100 
79,330 
1.5,850 
13,850 

111,  440  ] 

10,  COO 

25,  620 

8,500 

33,  650 


63,  .«40 
262,  703 


Value  or 
products. 


613,476 

13,250 
10,  000 

354,  000 
26,  693 

156,  400 

30,  068 

222,500 

10.5,000 

15,985 

213,  .500  ; 

9,718  ! 


8,  280 

17o,  8U5 

81,899 


$23,  000 
38,  050 

369,  459 
60,  000 
41,  080 

27,  320 


20,  000 
61,  500 

210,  078 
25,  200 

274, 160 

30,665 

28,  660 

29,  480 
24,  425 


21,  400 

53, 300 

20,  000 

383,  881 

23,  464 

24,  000 


370,  432 
21,  400 
25,484 
21,  800 


52,  390 

33,  645 
96,  700 
60,  940 
37,  500 

189,827 

34,  500 
997,  072 

24,  600 
198,  000 

48,  200 
30,  270 
141,661 
3.5,  510 
33,  200 

131,  440 

23,  400 
47,400 
28,  000 
63,  098 


113, 900 
304,  004 
811, 131 


35,  083 
24,  640 

609,  500 
41,157 

186,  100 

04,  500 
270,  000 
212,600 

28,  321 
23.5,  000 

22,  216 


27,154 
199,  310 
132,  214 


31,600 

41,  000 

121,  000 

13,700  ' 

14,  300 

43,  000 

11,650  ' 

14,  550 

33,  500 

19,700  i 

46,  000 

71.240 

48,385  1 

689,  703 

814,  976 

38:3 
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Xa  Crosse — continued. 

Fouudery  and  machine-ahop  products 

Leather,  curried 

Leather,  tanned 

Liquor.s,  malt 

Lunihei',  sawed 


Marble  and  stone  work 

Pumps,  not  includino-  steam  pumps 

Sash,  doors,  and  blinds 

Shipbuilding: 

Slau^hteiing  and  meat-packing,  not  includin, 
establishments. 

Tobacco,  cigars  and  cigarettes 
La  Payette  : 

Flouring-  and  grist-mill  products 

LiNCOLX : 

Flouring-  and  grist-mill  products 
Lumber,  sawed 

Manitowoc  : 

Agricultural  implements 

Brick  and  tile 

Carriages  and  wagons 
Cheese  and  butter  (factory) 
Clothing,  men's 

Coopeiage 

Flouring'-  and  grist-mill  products 
Furnituie        

Furniture,  chairs 
Leather,  curried 

Leather,  tanned 
Liquors,  malt. . . 
Lumber,  sawed 
Saddlery  and  harness 
Sash,  doors,  and  blinds 

Shipbuilding. 

Tinware,  copperware,  and  sheet-iron  ware 
Maeatiion  : 

Clothing,  men's 

Flouring-  and  grist-mill  products 

Liquors,  malt 

Lumber,  planed 

J-umber,  sawed 

Marinette  : 

Flouring-  and  grist-mill  products 
Founilerj  and  machine-shop  products 
Lumber,  sawed 

MaUQUETTE  : 

Flouring-  and  grist-mill  products 
'Wot  den  goods 

Milwaukee  : 

Agricultural  implements 

Bags,  paper 

Baskets,  rattan  and  willow  ware 
JJookbinding  and  blank-book  making 
Boots  and  shoes  


Boxes,  cigar 

Boxes,  fancy  and  paper 
Boxes,  woorlen,  packing 

Brass  castings 

Bread  and  other  bakery  iiroducts 

Erick  and  tile  (see  also  Drain  and  sewer  pipe) 
Bridges 

Brooms  and  brushes 

(.'ar]M'ts,  rag  

CaiiKigi-s  and  wagons 

Cement 

Clothing,  men's 

Clothing,  women's 

Coffee  and  spices,  roasted  and  ground 
Confectioner^' 


Copiiii.sinithiiig  (see  also  Tinware,  copperware,  and  sheet-iron 


I^lram  and  sewer  ])ipe  (see  also  Brick  and  tile) 
Drugs  and  chemicals 

Flouiing-  and  grist-mill  products 

Food  preparations  (see  page  39) 
Fnnndery  and  machine-shop  ])roducts 
Fuinishing  goods,  mi-n's 
Furnitiiie  (see  also  Upholstering) 
X'urniture,  chairs 


Value  of 
materials. 


$21,  600 
111,  250 
90,  000 
129,  470 
795,  661 

8,220 
10,  000 
23,  500 

7,360 
128,  425 


10,  750 
175, 492 


25,  350 
169,  500 


22,  600 
6,555 
19,  650 
32,  403 
12, 100 

9,976 
825,  584 

18,  900 
120,  528 

72,  982 

206, 152 
52,  867 
65,  435 
IS,  400 
17,  000 

48,  000 
11,  700 


14,  500 
84,900 
11,450 
24,  200 
1,  025,  436 


156,  000 

75,  000 

1,]  79,  000 


137,  288 
45,  552 


5,450 
40,  000 
39,  475 
26,  6K1 
333,  297 

29,  000 

9,000 

42,  540 

76,  436 

25.i,  549 

80,  976 
44,301 
16,  720 

12,  550 
76,  500 

13,  000 
2,  244, 165 

109, 000 
693,  042 
378,  370 

338,  280 
22,  870 


Value  of 
products. 


7,171 

.55, 179 

3,  830,  4,'>5 

32,  500 

1, 173,  907 

17,  000 

223,  301 

52,  000 

$104, 000 
130, 000 
108, 750 
231, 084 
1, 023, 647 

32, 875 
20, 000 
52,  000 
45, 600 
153, 000 


27,  950 


204, 392 


28, 520 
230,000 


48, 500 
35, 050 
45, 500 
40, 037 
24,  250 


942,947 
33, 375 

266, 000 
88, 916 

262, 580 
94, 261 

106, 610 
35, 300 
30, 900 

105, 000 


22,  COO 
00, 000 
20,428 
35,643 
1, 489, 178 


199, 100 

360,000 

1,678,734 


157, 386 
68, 957 


21,450 
50, 000 

119, 800 
78, 713 

554, 599 

44,000 
21,  500 
77, 000 
167,114 


234, 208 
76, 802 
47, 620 
22, 350 

184, 000 

70, 000 

3, 705, 487 

147, 160 

931,640 

474, 922 


681, 245 

44. 392 

21,545 

85. 393 
4,251,150 

40, 000 
2,253,784 

28,850 
568, 268 
128, 000 
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Counties  and  induatries. 


No.  of 
estab- 
lish- 
menta. 


Milwaukee— contmued. 

Fnrs,  dressed 

Galvaniziug 

Glue  : 

Hand-knit  goods 

Hardware  (slO  also  Tools) 

Hats  and  caps,  not  including  -wool  hats 

Iron  and  steel 

Jewelry 

Leather,  curried  . . ._ 

Leather,  dressed  skins 

Leather,  tanned 

Lime 

Liquors,  distilled 

Liquors,  malt 

Lithographing  (see  also  Printing  and  publishing) 

LooMng-glaas  and  picture  frames 

Lumber,  planed  (see  also  Sash*  doors,  and  blinds) 

Marble  and  atone  work 

Mineral  and  soda  waters 

Oil,  linseed 

Paints 

Pickles,  preaervea,  and  sauces 

Printing  and  publishing  (see  also  Lithographing) 

Eefrigerators 

Eoofiug  and  roofing  materials 

■Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed) , 

Shipbuilding 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

establishments. 
Soap  and  candles 

Starch  

Stone-  and  earthen- ware 

Straw  goods 

Tinware,copperware,andsheet-iron  ware  (see  also Coppersmithing) 
Tobacco,  chewing,  'smoking,  and  snuff  (see  also  Tobacco,  cigars 
and  cigarettes). 

Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smok- 
ing, and  snuff). 

Tools  (see  also  Hardware) 

Trunks  and  valises 

Type  founding ^ 

Upholstering  (see  alao  Furniture) 

■     Vinegar 

"Wood  preserring 

Monroe : 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Lumber,  sawed 

Paper 

Oconto : 

Flouring-  and  grist-mill  products 

Lumber,  sawed ■ 

Outagamie  ; 

Agricultural  implements 

'     Carriage  and  wagon  materials 

Carriages  and  wagons 

Clothing,  men's 

Cooperage 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture 

Iron  and  steel - 

Iron  nails  and  spikes,  cut  and  wrought 

Leather,  tanned 

Lumber,  sawed 

Paper  (see  also  Wood  pulp) 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Wood  pulp    

Ozaukee : 

Flouring,  and  grist-mill  products 

Foundery  and  machine-snop  products 

Leather,  tanned 

Liquors,  malt 

Malt 

Sash,  doors,  and  blinds 

Pkpin; 

Flouring  and  grist-miU  produote 

^5  Ti/i  U 


18 


Capital. 


$61, 

000 

20, 

000 

20, 

000 

20, 

000 

11, 

700 

26 

000 

1,  300, 

Olio 

15, 

000 

800, 

425 

71, 

600 

1,008 

526 

10, 

000 

R02 

000 

5,  092 

909 

60, 

125 

12, 

975 

70 

000 

95. 

300 

.34 

200 

70, 

000 

30, 

000 

14 

000 

434. 

700 

5 

000 

8, 

000 

74, 

300 

261 

000 

136 

.500 

789 

000 

120 

000 

40 

000 

76 

700 

R."; 

000 

9-1 

950 

331 

000 

238 

375 

15 

000 

183 

000 

25 

000 

11 

900 

62 

000 

100 

000 

21 

000 

102 

900 

169 

600 

35 

000 

37 

000 

1,469 

950 

40 

000 

88 

000 

12 

000 

8 

850 

4 

800 

233 

000 

29 

000 

25 

600 

123 

218 

60 

000 

62 

000 

222 

500 

515 

000 

12 

160 

27 

100 

22 

850 

9 

000 

64 

000 

204 

500 

89 

.600 

18 

300 

66 

000 

16 

000 

40 

000 

30 

500 

AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


1,470 

18 

375 

46 

407 

30 

43 

1,192 

116 

10 

115 

167 

44 

15 


16 

618 

16 

16 

109 
612 
227 
928 


32 

70 

125 

150 

200 


28 
218 
23 
46 

32 
24 


7 
438 


16 

110 

183 

10 

20 

16 
19 

47 


12 


60 


Femalea  Children 
above 16       and 
years,     youths. 


14 


4 

12 

276' 


20 


Total 

amount  paid 

in  wapes 

dming  tho 

year. 


6 

72 

18 
17 

! i 

3 

1 

^ 

6 

5 

$25,  000 

6,000 

8,000 

14,600 

8,600 

7,500 
76.3,  114 

8,  316 

160,  441 

20,  900 

173,  861 
4,000 

18,  260 
602,  432 

67,  751 


.35,  000 

73,  256 

14,  208 

8,000 

3.100 
6,500 
26S,  270 
7,100 
7,200 

44,  951 
139, 100 
110,  413 
187,  596 

24,  620 

14,  000 
17,861 
60,  000 
60,  687 
78,  500 


301,934 

10,  000 
76,  720 
19,  Oil 
22,  800 

18,415 
7,000 


6,200 
16, 134 
23,  250 

6,000 


2,500 
119,  760 


8.000 
35,  800 

6,800 
10,  850 
12,  850 

24,  895 
7,800 

35,  376 

36,  617 

15,  000 

7,076 
39, 105 
113,  615 
2,810 
8,100 

7,168 
6,100 

16,  564 


17,  293 

24,  390 

2,  750 

5,  5S5 

2,  500 

21.  500 
3,036 


Yaluo  of 
materials. 


$89,  600 

18,  000 
20.  000 
45,  500 
14,  900 

17,-928 
2,927,914 

31,000 
1,  874,  595 

67,  925 

1,  612,  400 

13,200 
204,  346 

2,  590,  430 

79,  640 

19,  900 
60,  000 

106,  450 
31,  4.50 
130,  000 

47,  000 

20,  000 
200,  486 

17,  500 
1.5,  000 

113,  320 

303,  000 

33.3,  983 

5,  529,  618 

204, 100 

34,  500 

22,  855 

126,  000 

106,  994 

786.  646 


344,  939 

4,600 
115,  800 

19,  000 
97,  500 

42,  000 

20,  000 


13,  550 
310,  839 
108,  950 

18,  000 


53 

800 

815,  850 

12 

600 

48,800 

8 

000 

19 

675 

20 

300 

740 

390 

12 

.600 

->■> 

400 

VJ9 

720 

25 

000 

76 

800 

218,  664 

353,2,5'! 
15,  425 
8,400 

29,  780 
11,  300 
21,  948 


628,  785 
32,  230 
20,  640 
24, 104 
45,  000 

27.  700 


Value  of 
prodncta. 


$136,  000 

27,  COO 
35,  00» 
83,  000 
32, 160 

34,  000 
4,  973,  Oil 

47,  000 

2,  219,  978 

104,  581 

2,101,195 

35,  .500 

300,  .509 
4,  625,  643 

166,  860 

35,  470 
117,000 
220,  396 

62,  950 
155,  000 

65,  000 

35,  000 

675,  087 

29,  950 

28,  700 

201,025 
557,  000 

301,  705 


280,  090 

56,  550 

08,  600 

250,  000 

21.5,  544 

978,  281 


835,  506 

20,  000 
244,  600 

45,  000 
140,  500 

149,  000 
40,000 


26,  250 
352,  647 
181,340 

35,  000 


63,  983 
1,109,455 


40,  000 
122,  000 

20,  000 
37,  000 
46,  600 

857,  890 
27,  000 
68,  300 

230,  080 
46,  000 

10-',  600 
312,  008 
603,  736 
23,  850 

21,  700 

44,  900 
27,  200 
76,  000 


707,  847 

107,  686 

29,  000 

42,928 

52,  000 

103,  500 


»  88,  COO 


385 


376 
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WISCONSIN— Continued. 


CoTiDties  and  industries. 


Pierce  : 


Flouriag  and  grist-mill  products. 
Lumber,  sawed 


POLK; 


Plouring-  and  grist-mill  products  . 
Lumber,  sawed 


Portage  : 


Flouring-  and  grist-mill  products 

Foundevy  and  machine-shop  products. 

Lumber,  planed 

Lumber,  sawed , 


KACINE  : 


Agricultural  implements 

Baskets,  rattan  and  willow  ware  . 

Boots  and  shoes 

Bread  and  other  bakery  products. 
Brick  and  tile 


Carriages  and  wagons 

Clothing,  men's 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 
Furniture 


Hardware 

Leather,  curried  - 
Leather,  tanned  . 

Lime 

Liquors,  malt 


Malt 

Oil,  linseed 

Plated  and  britannia  ware  - 
Printing  and  publishing . . . 
Saddlery  and  harness 


Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware. 

Tobacco,  cigars  and  cigarettes 

Trunks  and  valises 

Wirework , 


"W"oolen  goods 

Highland  : 

Cheese  andhutter  (factory) 

Flouring-  and  grist-mill  products  . 
Lumber,  sawed 

EOCK: 

Agricultural  implements 

Boots  and  shoes 

Bread  and  other  bakery  products. 

Carriages  and  wagons 

Cheese  and  butter  (factory) 


Clothing,  men's 

Cotton  goods  (see  also  Mixed  textiles) . 

Flouring-  and  gTist-mill  products 

Foundery  and  machine-shop  products  . 
Furniture 


Gloves  and  mittens  (see  also  "Woolen  goods) 

Hardware,  saddlery 

Liquors,  malt 

Marble  .and  stone  work 

Mixed  textiles  (see  also  Cotton  goods ;  Woolen  goods) . 

Paper 

Printing  and  publishing 

Kooiing  and  roofing  materials 

Saddlery  and  hai-ness 

Sash,  doors,  and  blinds 


Scales  and  balances 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Windmills 

"Woolen  goods  (see  also  Gloves  and  mittens ;  Mixed  textiles)  . 
Saint  Ckoix: 


Flouring-  and  gris!  -mill  products 

Foundery  and  machine-shop  products. 
Lumber,  sawed 


Sauk: 


Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  products . 

Iron  and  steel 

Liquors,  malt 

Lumber,  sawed 


No.  of 

estab 

lish- 

ments. 


Saddlery  and  harness . 
"Woolen  goods 


16 


Capital. 


$262,  000 
178,  400 


38,  300 
134,  350 


72,  000 

25,  000 

66,  000 

586,  040 


1,  901,  730 
18,  000 
81,  000 
13, 150 

10,  000 

1, 158,  000 

48,  908 
123,  000 

93,  000 

34,  500 

115,  000 
70,  600 
80,  500 
23,  000 
65,  500 

25,  000 
90,  000 
60,  000 

35,  500 
18, 150 

77,  000 

49,  500 

11,  460 
30,  000 
12,000 

271,  828 


14,  425 
82,  400 
79,  900 


358,  850 

58,  000 

3,450 

68,  500 

21,  150 

52,  460 
200,  000 
254,  500 
206,  000 

36,  500 

15,  000 
10,  000 

36,  OOO 
6,710 

100,  505 

140,  000 

37,  000 
100,  000 

14,  600 
30,  000 

25,  000 
29,  900 
33,  650 
37,  200 
110,  505 


272,  000 

5,000 

372,  566 


6,600 
158,  600 
60,  000 
37,  000 
75,  364 

18,  450 
60,000 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


56 


14 
106 


25 

25 

54 

337 


799 
42 

138 
12 
55 

867 
44 
29 

124 
19 

176 
51 
65 
24 
15 

5 
13 

52 
29 
23 

83 
30 
21 
85 
SO 

49 


226 

76 

6 

80 

18 

51 

61 

108 

195 

52 

5 

5 

10 

17 

25 

66 
35 
35 
40 
49 

25 
27 
47 
121 
38 


Females  Children 
above  15       and 
years,     youths. 


25 
10 
50 

14 

19  1 


90 


24 
149 


Total 

amount  paid 

in  wages 

during^tho 

year. 


25 


15 


16 


1  i 


$14,  790 
18,  026 


3,130 
31,  920 


9,250 
15,  000 
11,  500 
94,  474 


423,  300 

16,  000 
86,  000 

4,982 
14,840 

370,  750 

18, 129 

11,  220 

44,  415 

7,900 

69,  350 
29,  040 
31,650 
6,800 
6,975 

1,770 

6,000 

35,  000 

17,  960 
7,637 

31,  050 
13,  825  I 

6,561 
35,  000 

6,000 

33,600 


2,550 
10, 120 
12,882 


106,  070 
45,  960 

2,932 
39,  800 

3,596 

28,  620 
67,  209 
35,  987 
91,  099 
20,  944 

7,200 
3,700 
4,875 
7,525 
16,  048 

37,  000 
14,  420 
20,  000 
14, 156 
16,  560 

8,000 
12,211 
27,  000 
43,  800 
18,  048 


31,  ,346 

4,913 

37,  566 


1,266 

11,407 

5,000 

4,572 

12, 106 

4,650 
13,  940 


Value  of 
materials. 


$517, 740 
126, 480 


55, 113 
147,685 


334,  775 

16, 050 

114,  318 

488,  050 


708,  901 
15,  000 

171,  358 
16, 150 
10,  450 

965,  750 


45, 450 

389,  770 

79,  300 

16,  300 

94,  860 

351,  000 

269,  500 

15,  250 

29,  999 

20,  000 
120,  OOO 
20,  000 
20,  015 
11,  600 

7.1,  750 
40,  615 
14,  500 
65,  000 
24,000 

136,  834 

20, 449 
214,  880 
68,  567 


164,  507 
141,  080 

14,  900 
37,  250 
42,  922 

64,940 

194,  556 

1,  088,  777 

140, 140 

34,  400 

15,  000 
17,  000 
20,  923 

6,792 

49,  993 

110,  000 

14,  500 

50,  000 
25,  635 
30,  000 

15,  000 
23,  200 
46, 070 
53,  000 
58,  993 


767,  277 

20,  287 

239,  925 


19, 413 
504, 406 
15,200 
19, 520 
64,936 

24,050 
39,  500 


"Value  of 
products. 


p06, 857 
181,  Slo- 


es, 245 
219,680 


40, 000 
168, 318 
706, 875 


2,  025, 710^ 
34,000 
287, 332 
28, 750 
45, 675 

1, 604, 600- 
77,875 
462,418 
15fl,  580 
43,940- 

232, 085 
396,00l> 
321, 600- 
29,800 
53, 563 

29, 000 
160,000' 
55, 000 
46, 695 
28,500 

128, 500 
69,875^ 
29, 236. 

125, 000. 
33, 000 

240, 000- 


30, 766 
261,748 
110,919 


358, 794 
211, 000 

27, 950 
101,900 

63,610 

116, 220 
328, 389. 
1, 242, 474. 
286, 898'. 
53, 700. 

29,000' 
28,000 
37,363. 
21, 504 
91,743: 

19,5, 000 
37, 800' 
90, 000 
60, 072 
64,000. 

50,000 
58,200 
101, 700 
123, 000 
111,743 


923, 867 
28, 500 
349,743 


27,859 
,574,610 
42,200 
34,f25 
106,385 

34,600 
85,000 
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Counties  and  industries. 


Shawako  ; 

Flouring-  and  grist-mill  products . 
Lumber,  sawed 


SlIEBOYGiK : 

Agricultural  implements  . . . 

Brick  and  tile 

Carriages  and  wagons    

Cheese  and  butter  (factory) . 
Cooperage 


Flouring-  and  grist-mill  products 

Foundery  and  machine-sliop  products  . 

Furniture 

Furniture,  chairs 

Leather,  curried 


Leather,  tanned 

Liquors,  malt 

Lumber,  sawed 

Sash,  doors,  and  blinds 

Tobacco,  cigars  and  cigarettes. 


Wooden  ware 

Woolen  goods ! 

Taylor  : 

Lumber,  planed 

Lumber,  sawed 

TREMPEALEAU: 

Flouring-  and  grist-mill  products  . 

Vekson : 

Flouring-  and  grist-mill  products  - 
Lumber,  sawed 

Walworth  : 

Agricultaral  implements 

Carriages  and  wagons 

Cheese  and  butter  (factory) 

Clothing,  men's 

Flouring-  and  grist-mill  products  . 


Furniture 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet- iron  ware. 

Windmills 

Wirework 


WASHraOTON ; 

Agricultural  implements 

Brick  and  tile 

Clothing,  men's 

Flouring-  and  grist-mill  products  . 
Lime 


Liquors ,  malt 

Lumber,  sawed 

Saddlery  and  harness 

Woolen  goods 

Waukesha  : 

Agricultural  implements 

Boots  and  shoes 

Cheese  and  butter  (factory) 

Flouring-  and  grist-mill  products  . 
Liquors,  malt 


Woolen  goods 

Waupaca  : 

Flouring,  and  grist-mill  products 

Liquors,  malt 

Lum  ber,  sawed 

Tinware,  copperware,  and  sheet-iron  ware  . 
Waushara  : 

Flouring-  and  grist-mill  products 

Lumber,  sawed   

Winnebago: 

Bread  and  other  bakery  products 

Brick  and  tile. 


Carriage  and  wagon  materials  . 

Caniages  and  wagons 

Cheese  and  butter  (factory) 


Clothing,  men's 

Cooperage ...]\\\]. [][[].["] 

Corsets '."..'....'.. 

Flouring,  and  grist-mill  products" .'.'. . . 
ionndery  and  machine.shop  products  . 

Furniture 

Leather,  curried  . . .......    ! .] 

Leather,  tanned 

Lime 

Ijquors,  mait ! ! . . ! 


Kg.  of 
estab- 
lish- 
ments. 


Capital. 


AVERAGE    KU.MUER    OF 
HANDS  EMPLOYED. 


Males    Females  Children 
above  10  I  above  15       and 
years.       years,     youths. 


$"0,  300 
73,  800 


20,  200 
14,  800 
29,  000 
93,  335 
17,  655 

237,  808 

62,  207 

13, 150 

143,  000 

176,  200 

192,  800 
8i,  UOO 
32,  200 

10,  000 

11,  500 

30,000 
106,  321 


20,  000 
132,  000 


65,  936 
45,  100 


225,  000 

214,  300 

29,  400 

9,  950 

190,  100 

86,  100 
24,500 
10,  900  ! 
20,000 
6,000 


30,  000 
14,  000 

5,300 
142,050 

4,700 

81,  875 
53, 900 
20,  800 
50,  000 


34,  000 
15,  000 
25,  050 
231,600 
32,  000 

126,  000 


145,  500 

45,  000 

190,  241 

9,000 


70,  300 
30,  000 


16,000 
19,  700 
126,  000 
80,  975 
68,  541 

90,  000 

66,  900 

5,000 

498.  500 

178,  500 

49,  300 
23,  500 

34,  500 

35,  200 
96,  800 


24 
61 

27 

101 

50 

42 
96 
36 
390 
101 

112 
20 
21 
22 
17 


171 
24 
16 
42 

65 
17 
18 
14 
14 


20 
100 
24 

47 


46 

7 

164 

10 


4 
72 
176 
169 
19 


237 

7  I 
132 
154 

43 
10  ' 
17 
29 
18 


Total 

amount  paid 

in  wages 

during  the 

year. 


$3,411 
9,750 


7,390 

8,611 

10,  450 

20,  841 

15,647 

14,  680 
33,  728 
10,  750 
151,  736 
41,  556 

46,  360 
9,215 
3,010 
4,527 
5,450 

16,700 
14,  721 


2,200 
28,  400 


5,980 
5,735 


37,461 

80,  200 

6,698 

8,  050 

12, 128 

25,  646 
6,292 
7,018 
4,000 
5,000 


7,000 
7,630 
3,200 
9,295 
3,840 

6,470 
7,  0S5 
2,735 
6,000 


6,450 
48,  000 

3,923 
11,  055 

3,982 


Value  of 
materials. 


23,686  i 


14,  8«5 
3,205 

3.5,  670 
3,740 


6,  982 
3,970 


1,790 

9,615 

53,  000 

71,  268 

3,100 

48,  708 
94,  535 
•25,  000 
55,  339 
71,  341 

15,  735 
4, 125 
7,  525 

10,  050 
8,691 


$73,  727 
53,  965 


14,475 

5,174 

9,700 

253,  555 

18,  210 

415, 103 

40,  944 

9,895 

98,  840 

883,  492 

707,  100 
39,  560 
16,  996 
13,  407 
10,  026 

18,  300 
55,  752 


50,  000 
166,  400 


152,  755 
33,  200 


33,  600 

157,  300 

66,410 

19,800 

404,  793 

37,  900 

18,  985 

12,900 

8,000 

1,000 


16,  395 
5,520 

16,  900 

334,  456 

9,500 

27,  874 
42,  033 
13,  650 
71,  600 


12,  000 
63,  700 
34,  540 
469,  814 
16,  950 

89,  372 


362,  386 
14, 143 

228,  787 
11, 100 


176,  259 
22,  960 


18,  500 

6,  925 

110,000 

195,  684 

30,  395 

92,  300 

142,  900 

15,  000 

2,  317,  069 

%,  617 

24,  050 
59,  991 
39,  478 
21,  800 
37,  325 


Value  of 
products. 


$86,027 
84,  195 


36,  350 
21,472 
30,  200 
361,. 591 
41,  838 

480,  693 
98,  274 

26,  275 
351,  240 

1,  058,  OOO 

888,  7.57 
70,  546 

27,  007 
25,000 
20,  325 

40,  000 
86,  785 


70,  000 
217,  70O 


173,  896 
56,  675 


114,  657 

334,  OOO 

84,062 

32,  700 

441,  476; 

88.  085. 
36,  727 
26,  800 
30,  000 
20,  OOO 


33,  260 

23,  930 

24,  300 
376,  204 

24,  700 

49,  721 

65,  801 

20,  580 

122,  OOO 


30,  942 
125,  000 

50,  880 
518,  023 

30,  214 

128,  360 


415,644 
25,  240' 

330,  147 
23,  700 


203,  39* 
40,  o55. 


26,  491 

27,  600 
180,  000- 
319,  600 

43,842 

190,  579 

288,  465 

60,  OCO 

2,  475,  427 

243,  018 

61,640 
73,  240 
55,  861 
39,  750 
06,702 


387 
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Counties  and  industries. 


"WiNTvEBAGCt — continued. 

I/umber,  planed  (see  also  Sash,  doors,  and  blinds) 

Lumber,  sawed 

Marble  and  stone  work 

Matches 

Paper 

Printing  and  publishing 

Saddlery  and  harness    1 

Sash,  doors,  and  blinds  {see  also  Lumber,  planed) 

Tinware,  copperware,  and  sheet-iron  "ware 

Tobacco,  cigars  and  cigarettes 

Trunivs  and  valises 

Woolen  goods 

WOOD: 

Carriage  and  wagon  materials 

Flouring-  aad  grist-mUl  products 

Lumber,  plaaed 

Lumber,  sawed 


No.  of 
estab- 
lish- 
ments. 


10 
13 
11 

1 

2 


Capital. 


$11,  000 

1, 172,  500 

11,  900 

825,  000 
223,  000 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Total 
amount  paid 


m  wages 
Males   [  Females  IChildren'    during  the 
above  16 '  above  15       and  year, 

yeane.       years,     youths. 


6 

528 
11 
50 

123 


320 
70 


38 

150 

31 

14 

2(M) 

17 

439,  000 

309 

31 

4110 

2tj 

11 

350 

41 

35,000 

50 

107 

000 

28 

21 

000 

67 

64 

500 

9 

4,000 

6 

788,923 

321 

$2,  600 

154,  829 

4,650 

56,200 

72,  840 

15,  740 
6,422 
121,701 
12,  588 
10,  886 

19,  500 
1.5,  870 


19,  800 
6,076 
2,  500 

86,  376 


Talue  of 
materials. 


822,  000 
864,  775 
9,000 
454,  800 
284,  600 

l."!,  300 

17,  200 
549,  732 

36,  070 

18,  701 

39,  700 
64, 100 


35,  700 
138,  850 

20,  000 
570,  536 


Value  of 
products. 


1, 224,  214 

20,  300 

632,  932 

428, 000 

47,  500 
34,900 
835, 120 
69, 634 
48, 305 

70, 000 
100, 000 


71, 000 
155, 417 

25, 000 
805, 195 


WYOMING  TERRITORY. 


Albany  : 

1 
1 

2 
8 

$312,  603 
10,  000 

20,  000 
13,  500 

174 
6 

7 
19 

10 

$79,  650 
5,000 

3,173 
13,500 

$403,  568 
30,  000 

11,  977 

12,  720 

$491, 345 

40,  OJO 

Laramie  : 

21,450 

36, 000 
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Table  VI.— MANUFACTUEES  OF  100  PEINCIPAL  CITIES,  BY  TOTALS:  1880. 

Note.— The  differences  between  any  totals  pnblislied  in  tliis  table  and  the  corresponding  totals  in  the  prelimiDary  bulletin  entitled  "  The  manufactures  of  20 
nrincipal  cities"  uro  duo  (1)  to  revision  and  (2)  to  the  inclusion  in  this  table  of  the  industries  noted  in  that  buUotin  as  having  been  omitted  therefrom. 


RANK,   ACCORDIXG 
TO— 

No.  of 
estab- 
lish- 
ments. 

Capital. 

AVEEAGK  NUMBER  OF  HANDB 
EMPLOYED. 

1 

Total 

amount  paid 

in  wape.s 

during  the 

year. 

Value  of 
materials. 

Value  of 
products. 

Cities. 

Popula- 
tion. 

Value  of 
products. 

Males 

above  16 

years. 

9,829 
5,  549 
2,753 
3,579 
867 

34,  086 
2,066 

39,  810 
5,470 

37,  105 

15,  033 
6,205 
3,293 
1,788 

1,  122 

62,  431 

38,  993 

15,  018 
4,935 

3,  251 

1,473 
5,071 
2,550 
1,211 
12,  477 

2,619 
3,151 
2,283 
3,284 
2,945 

8,232 
2,426 
633 
4,509 
3,243 

4,573 
613 
4,433 
8,671 
7,962 

2, 127 

2,  741 
1        7, 819 
!      13, 480 

9,218 

8,  894 

4,  03.; 
2, 130 

16,  015 
4,702 

622 

3,815 

22,  151 

3,915 

9,  998 

Females 

above  15 

years. 

Children 

and 
youths. 

21 
23 
49 
84 
86 

7 
95 

5 
71 

3 

13 
31 

44 
36 
88 

4 
8 
11 
33 
65 

87 
47 
50 
80 
18 

81 
69 
97 
70 
66 

37 
74 
82 
58 
60 

43 
59 

85 
24 
17 

30 
77 
46 
16 

27 

48 
56 
54 
19 
38 

68 
40 
15 
75 
26 

30 
37 
79 
62 
92 

8 

75 

5 
47 

4 

15  , 
24' 
65  ' 
93 
89 

3 
7 
13 

62 
71 

81 
43 
53 
85 
19 

70 
68 
78 
63 
61 

32 
73 
94 
67 
64 

45 
99 
38 
21 
12 

69 
76 

28 
17 
18 

23 
36 
83 
14 
20 

97 
57 
11 
50 
29 

804 
424 
196 
154 
60 

3,683 

80 

3,605 

170 

6,201 

1,183 
379 
321 
194 
155 

3,519 

3,276 

1,056 

316 

181 

188 
495 
259 
155 
919 

346 
149 
263 
167 
313 

258 
114 
170 
355 
274 

268 
121 
123 
688 
584 

224 
313 
229 
1,108 
283 

343 
121 

138 
844 
401 

91 

268 

1,319 

330 

587 

$14,684,130 

8,  451,  059 
2,  463,  456 
4,  423,  960 

2,  069,  275 

38,  586,  773 

4,  235,  500 
47,  348,  384 

9,751,785 
61,  640,  749 

26,  847,  937 

0,  480,  799 

5,  032,  835 

1,  718,  300 

1,  6-J2,  250 

08,  830,  886 
50,  533, 100 

19,  430,  989 

5,  379,  401 

3,  182,  141 

2,  806,  222 

6,  003,  334 

2,  301,  850 

1,  463,  250 
15,  594,  479 

3,  446,  866 

2,  463, 180 
2,  698,  762 

4,  730,  503 
4,  733,  815 

25,  076,  618 

2,  352, 101 
871,  350 

4,  864,  298 

4,  026,  467 

9,  679, 126 
486,  320 

8,  913,  903 

10,  049,  600 

11,  899,  915 

2, 147,  305 

3,  792,  740 
18,  698,  977 
21,  767,  013 

20,  465, 192 

5,  894,  675 
16, 149,  153 

2,  313,  975 
18,  766,  914 

9,  002,  650 

.-)25,  708 

3,  892,  380 
25,  679,  885 

7,  681,  082 
9,  703,  737 

1,528 
614 
533 
752 
611 

18, 137 
21 

18, 150 
1,807 
7,020 

1,795 

1,172 

826 

150 

500 

13,  185 

10,  483 

2,286 

289 

223 

82 
513 
264 

71 
2,430 

292 
216 
324 
207 
337 

6,723 

164 

15 

295 

264 

1,373 
59 

3,861 

830 

2,426 

233 
1,044 
7,908 
2,829 
9,503 

3,489 

5,748 

69 

3  022 

457 

37 

538 

5,246 

1,538 

4,760 

428 
308 
394 
187 
302 

4,115 
151 

1,253 
225 

3,462 

1,193 

106 

251 

208 

25 

4,798 

5,041 

1,420 

266 

461 

150 

441 

130 

96 

1,203 

92 
482 
121 
276 
387 

2,130 

145 

36 

368 

103 

354 
51 
717 
499 
750 

188 

467 

992 

1,139 

1,318 

37 
458 

69 
949 
165 

45 
438 
2,649 
359 
378 

$4,566,424 
2,652,774 

889,  282 
1,  658,  826 

448,  825 

15, 117,  489 

802,  488 

24,  924,  009 

3,  342,  935 

22,  487,  457 

7,  442,  109 
3,  416,  470 
1,  026,  306 

639,030 
677,  737 

34,  653,  463 
19,  553,  629 

8,  502,  935 
1,  961,  394 
1,  033,  463 

685,  469 

3,  293,  630 
1,  574,  438 

607,  699 
6,  306,  460 

1,  339,  730 
1,  740, 456 
1,  024, 161 
1,  518,  085 
1,  365,  006 

4,  650,  077 
1,  020,  793 

499,  785 
1,  895,  073 

1,  236,  522 

2,  848,  041 
283,  694 

2,  743,  142 

3,  917, 114 

4,  622,  655 

1,  420,  713 

1,  177,  249 

5,  544, 613 
5,  835,  545 
5,  996,  591 

5,  833,  849 
3,  370,  404 

845,  072 

0,  946,  103 

2,  582,  253 

261,  643 

1,  312,  765 
13, 171,  339 

2,  058,  751 

6,  761,  374 

$12,  509,  362 
8,  818, 153 
3, 159,  267 
4,  053,  746 

2,  247,  665 

47,  974,  297 

3,  851,  553 
81,  088, 160 

4,  819,  939 

129,  085,  091 
■ 

27,  552,  086 
20, 101,  349 

4,  348,  710 

1,  468,  375 

2,  691,  911 

179,  209,  610 

62,  376,  710 

31,  629,  737 

6,  534,  496 

3,  935,  727 

2,  960,  668 

6,  434,  225 

5,  715,  215 
2,810,396 

18, 150,  995 

3,  837,  846 

3,  915,  851 
3, 132, 115 

4,  879,  319 
4,  972,  690 

10,  652, 192 
4,  007,  955 

1,  283,  246 

3,  956,  663 

4,  975,  276 

6,  467,  460 
588,  756 

7,  739,  573 
19, 198, 103 
49,  738,  985 

3, 723,  916 
3,  942,  313 

13,  802, 143 
21,207,110 

16,  315,  062 

17,  433,  455 

7,  901,  066 

2,  419,  341 
1           28,  975,  872 

24,  274,  623 

tJO,  901 

5,  312,  527 
44,  C04,  335 

5,  907, 874 

14,  462,  163 

$21,  751,  009 

13,  731,  792 

4,  861,  727 

7,  719,  409 

3, 139,  029 

78,  417,  304 

5,  533,  021 

130,531,993 

10,  458,  213 

177,223,142 

42,  937,  701 

26,  605,  C8S 

7,  044,  705 

2,  732,  590 

3,  846,  250 

249,  022,  943 

106,  259, 165 

48,  604,  050 

9,  046,  079 

5,  864,  530 

4,  468,  978 

11,  986,  483 

9,  367,  749 

4,  220,  709 

30,181,416 

6,  328,  889 

6,  828,  027 

Elmira  N.  Y .    . 

4,  877,  300 

7,  683,  356 

8,  091,  914 

18,  913,  584 

5,  816,  924 

Galveston,  Tex 

2,  375,  965 

7,  405,  007 

HanisbuTg,  Pa 

7,  063,  416 

Hartford,  Conn 

11,  437,  20O 

I,  061,  136 

13,  667,  327 

Indianapolis,  Ind 

27,  453,  089 

Jersey  City,  N.  J 

60,  473,  905 

Kansas  City,  Mo . . 

6,  382,  681 

5,  404,  937 

Lawrence,  Mass 

25,  058,  246 

35,  423,  203 

Loweil,  Mass 

33,  936,  777 

Lynn,  Mags 

26,  826,  023 

14,  136,  305 

Memphis,  Tenn 

4,  413,  422 

43,473,612 

Minneapolis,  Minn 

29,  073,  476 

Mobile,  Al,i 

1,  335,  579 

NashvJlc,  Tenn.... 

8,  597,  278 

Newarli,  N.J... 

69,  252, 705 

New  Bedford,  Maas. 

9,  835,  955 

New  Haven,  Conn  . 

24,  040,  22» 

'i?[) 
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Cities. 


J^evr  Orleans,  La. 

Kewport,  Ky 

New  York,  IST.  X  . 

IN"orfolk,  Ya 

Oakland,  Gal 


Oraaka,  Nebr  . . . 
Oswego,  N.  T  .  - . 
Paterson,  N.  J  . . 

Peoria,  111 

Petersburg,  Va  . 


Philadelphia,  Pa 

'  Pittsburgh,  Pa 

Portland,  Me 

Poughkeepsie,  N.  T . 
Providence,  E.  I 


<Juincy,  111 

Heading,  Pa  

Pickmond,  Va  . . 
Pocheater,  N.  T. 
Sacramento,  Cal 


Saint  Joseph,  Mo 

Saint  Louis,  Mo 

Saint  Paul,  Mian 

Salem,  Mass 

Salt  Lake  City,  Utah. 


San  Antonio.  Tex.. 
San  Francisco,  Cal . 

Savannah,  Ga 

Scranton,  Pa 

Somerville,  Mass .  -  - 


Springfield,  111  .... 
Springfield,  Mass 
Springfield,  Ohi«   . 

Syracuse,  N.  Y 

Taunton,  Mass 


Terre  Haute,  Ind  . 

Toledo,  Ohio 

Trenton,  N.J 

Troy.N.  Y 

Utica,  N.  Y 


Washington,  D.C- 
Whecling,  "W.  Ya  . 
Y^ilkesbarre,  Pa  ^ . 
"Wilmington,  Del. . 
"Worcester,  Mass . . 


RANK,    ACCOEDIKG 
TO— 


Popula- 
tion. 


73 
41 
25 
22 
90 

57 
6 
45 
72 
93 

96 

9 

62 

39 

78 

100 
55 
94 
32 
91 

76 
35 
04 
29 
52 

14 
61 
79 

43 
23 


Yaluo  of 
products. 


74 
25 
35 
SO 

2 
10 
51 
83 
16 

60 
39 
31 

27 
87 

77 
6 
48 
49 
95 

100 

9 

90 

58 

7i 


No.  of 
estab- 
lish- 
ments. 


915 

94 

11,  339 

105 

72 

154 
179 
346 
296 
115 

8,567 

1,112 

302 

140 

1,205 

318 
330 
598 
735 
100 


2,924 
593 
241 
166 

71 

2,971 

120 

216 

100 

116 

434 
170 
724 
148 

224 
440 
404 
614 
317 

971 
227 
89 
258 
044 


Capital. 


$8,  565, 

1,  700, 

181,  206, 

570, 

1,  371, 

1,  835, 

2,  611 

12,  412 
4, 100, 
1,755, 

187, 148, 
62,  645, 
4,  243 

3,  728, 
27, 177, 

4,  078, 
7,  498, 

6,  884, 
13, 161, 

1,  672, 

1,  423, 
50,  832, 
3,  738, 

3,  978, 
860: 

310, 
35,  368, 
1,  lo; 

4,  470, 
1,  682, 

1,  709, 
9, 177, 

7,  255, 

8,  180, 

4,  086, 

2,  606, 

5,  534, 

6,  966, 

13,  418, 
5,  905, 

5,  55-; 

4,  86f 

1,  146, 

10,744 

11,  378, 


AVEKAGE  NUMBER  OF  HANDS 
ElIPLOTED. 


Males 

above  16 

years. 


7,666 

1,608 

146, 179 

668 

1,369 

1,466 
1.754 
10,  270 
,3,  61D 
2,209 

113,075 

32,  Oil 
4,841 
1,766 

16,  050 

2,866 
5,413 
9,218 
9,292 
868 

2,040 

33,  980 
3,930 
2,632 


300 
23,  662 

996 
2,908 
1,191 

1,391 
4,881 
3,741 
7,  513 
3,585 

3,090 
6,028 
6,691 
10,  337 
3,752 

5,496 
4,658 
613 
6,871 
13, 085 


Females 

above  15 

years. 


Children 

and 
youths. 


1,286 

35 

71,795 

61 

13 

■  64 
272 

6,570 
313 

1,245 

56,  818 
1,681 
1,650 
493 
5,125 

131 

724 

2,872 

4,052 

10 

94 

4,761 

1,092 

1,309 

114 

13 

3,588 

68 

456 

84 

75 
2,138 

47 
2,871 


144 

1,020 

1,084 

11,115 

2,620 

1,389 
196 

17! 
459 

2,480 


652 

105 

9,378 

23 

5 

158 
106 
2,953 
135 
742 

15,  634 

3,238 

738 

223 

1,716 

309 

558 

1,957 

1,263 

46 

124 

3,084 

208 

240 

lis 


1,192 

66 

186 

21 

232 
341 
182 
682 
671 

142 
C90 
1,127 
982 
338 

261 
658 


Total 

amount  paid 

in  wages 

during  the 

year. 


I 


394 


$3,  717,  557 
711,  019 

97,  030,  021 
317,  528 
759,  917 

726,  918 

766,  435 

6,  992,  487 

1,  507,  666 

002,  749 

64,  265,  966 
17, 168,  989 

1,  541,  997 
761,  711 

9,  464, 110 

1,271,995 

2,  240,  290 

3,  000,  456 

5,  217,  713 
547,  092 

896,  762 

17,  743,  532 

2,  234,  340 

1,  401,  592 

425,  537 

137,  781 

14,  928,  534 

447,  040 

1,  313,  287 
564,  508 

656,  253 

2,  906, 130 

1,  667,  212 

3,  042, 135 

2,  083, 185 

1,  406,  352 

2,  260,  466 
3, 150, 119 

6,  745,  874 
1,  917,  657 

3,  924,  612 
2,192,255 

223,  399 

3,  171,  STl 

6,  910,  817 

I 


Yalue  of 
materials. 


$10, 771,  892 
3,  526,  930 

288, 441,  691 

861,  026 

2,  012,  095 

2,  527,  476 

3,  040,  845 
14,  023,  833 

9,  556,  476 
3,  290, 116 

199, 155,  477 

42, 109,  777 

6,  813,  962 

2,  781,  289 

22,  794,  227 


8,  396,  910 
12, 141,  512 
16,  446,  815 

2,  911,  889 

3,  210,  080 
75,  379,  867 

6,  719,  067 

7,  264,  447 
813,  736 

328,  476 

47,  978,  072 

2,  457,  606 

6,  071,  479 

4,  608, 192 

3, 156,  279 


Yaluo  of 
products. 


7,  726, 119 

4,  550,  569 

8,  544,  430 

4,  273,  451 

6,  743,  719 

6,  355,  399 

7,  421,  399 

13,  443,  284 

6, 180,  698 

5,  365,  400 

5,  203,  931 

660,  649 

7,  834,  847  ■ 
10,582,7.50 


$18,  808,  096 

3,  996, 995 
472,  920, 437 

1,  455, 987 
3, 181,  066 

4, 280, 866 
6,  619,  944 
20,  503, 350 
14, 238, 134 

4,  043, 016 

324,  342, 935 
76,915,033 
9,  832, 931 
4,392,900 
42,  597,  512 

8, 103, 277 
13,251,093 
20,790,106 
20,  478,  266 

4,  093, 934 

5, 143,  585 

114,  333, 375 

10, 286, 363 

9, 926,  564 

1,  610, 133 

642,412 
77,  824, 299 
3, 396,  297 
8, 561, 850 

5,  852, 535 

4, 123, 883 
12,891,826 

8,462,443 
14,  695, 674 

7, 618, 953 

9,185,246 

10,  600, 074 
12,713,762 

26,  497, 103 

8,  873, 306 

11,  882, 316 

9,  259, 8i4 
1, 133, 344 

13,  203, 370 

27,  292,  793 
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Table  VI.— MANUFACTURES  OP  100  PEINCIPAL  CITIES,  BY  SPECIFIED   INDUSTRIES:   1880. 

CITY  OF  ALBANY,  N.  Y. 

[Statistics  collected  under  tbe  direction  of  1?.  E.  Wadhams,  Chief  Special  Agent.] 


Meclianical  and  manufacturing  industries. 


All  industries - 


AmcuUnral  implements 

Blacksmithing  (see  also  Wheelwrighting) 

Bookbinding  and  blank-book  making 

Boots  and  shoes,  including  custom  -work  and  repairing  . 
Boxes,  cigar 


Boxes,  fancy  and  paper 

Brass  castings 

Bread  and  other  bakery  products  . 

Brick  and  tilo 

Brooms  and  brushes 


Carpentering 

Carriages  and  Tvagons  (see  also  'VS'heelwrighting) . 

Clotliing,  men's 

CJofTee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods 


Confectionery  

Cooperage 

Dentistry,  mechanical . 
Dyeing  and  cleaning... 
Electroplating 


Engraving  and  die-sinking 

Engraving,  wood 

Ploaring-  and  grist-mill  products 

Foundcry  and  machine-shop  products  - 
Furniture  (see  also  Upholstering) ^ 


Haiiwork 

Instruments,  professional  and  scientific. 

Jewelry  

Kindling  wood 

Leather,  curried 


Liquors,  malt , 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds)  . 
Malt. 


Marble  and  stone  work  - 


Masonry,  brick  and  stone 

Mineral  and  soda  waters 

Models  and  pattei-ns 

Musical  instruments,  pianos  and  materials  . 
Painting  and  paperhanging 


Patent  medicines  and  compoonds  . 

Photographing 

Plumbing  and  gasfitting 

Printing  and  publishing 

Roofing  and  roofing  materials 


Sa<ldlery  and  harness 

Sash,  doors,  and  blinds  (aeo  also  Lumber,  planed)  . 

Shipbuilding 

Shirts.  


Slaughtering  and  meat-packing,  not  including  retail  butchering. 

Soaji  and  candJes 

Sfationeiy  goods 

Pinware,  copperware,  and  sheet  iron  ware 

iobacco,  cigars  and  cigarettes 

Upholstering  (see  also  JFurniture)  

jnieelwrighting  (see  also  Blacksmithing 
Wirework  . 


Carriages  and  wagons)  . 


All  other  industries  (a) 


No.  of 
estab- 
lish- 
ments. 


804 


Capital. 


$14,  684, 130 


859,  000 
50,  670 
47, 100 

662,  545 
15,  500 

18,  000 

31,  800 

547,  135 

167,  000 

33,  674 

190,  070 
153,  708 
404,  541 
167,  775 
62,  300 

61,500 
45,  500 
11,  900 
22,  500 
14, 000 

7,300 
3,400 

222,  000 
3,  070,  959 

176,  800 

10,  625 

7,300 

24, 100 

17,  900 

43,  000 

1,  943,  500 

18,  900 
100,  000 

1,  3:i2,  688 
39,  600 

2,500 

44,  800 
2,300 

227,  200 
59,  250 

47,  000 
86,  025 
85,  050 
1,  032,  500 
20,  500 


31, 
54, 
15, 
41, 
193, 

65, 
275, 

83, 
220, 

15, 


7,600 

11,575 

1,  998,  302 


AVEKAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above 16 

years 


280 

83 

52 

1,178 

15 


40 
324 
246 

24 

479 
150 
681 
39 
22 

48 

40 

7 

13 

25 

9 

7 

33 

,156 

131 


23 
19 
19 

660 
27 
134 
155 
47 

20 

44 

5 

169 

164 

21 
30 

103 
528 
42 

43 
104 
71 
14 

70 


67 

81 

290 

16 

11 

13 

736 


Females  Children 
above  15      and 
years,     youtiifl. 


22 

460 

14 


250 
1 
4 


15 


13 
148 


1 

202 


428 


Total 

amount  paid 

in  wages 

during  the 

year. 


$4,  566,  424 


70,  788 
40,  826 
35,  589 
549,700 
6,175 

16,  655 
4,  650 
209,  880 
71,806 
11,  600 

226,  441 
64,  701 

260,  426 
25,  389 
10,  279 

30,  221 
19,  366 

3,718 

8,100 

13,  477 

6,666 
5,248 

16,  000 
974,  145 

53,  051 

3,014 
1,  025 

13,  650 
6,987 
7,644 

291,  896 

14,  669 
62,  597 

52,  622 

19,  777 

6,912 

15,221 

2, 100 

77,757 

73,  159 

13,  700 

20,  873 
60,  444 

342,  189 

21,  900 

18,  319 
40,  100 

53,  200 
25,  325 
18,  182 

4,476 
40,  494 
30,  000 
121,  057 
10,  568 

3,462 

4,907 

384,  802 


Value  of 
materials. 


$12,509,362 


146,  000 

36,  365 
48, 112 

1,  294,  923 
24,  183 

22,  423 
11,  925 
794,  809 
45,  057 
32,  057 

308,  545 

80,  508 

481,  832 

467,  800 

22,  668 

P3,  594 
54,  650 
4,750 
4,566 
5,300 

8,600 

.500 

300,  000 

1, 159,  617 

100,  790 

6,634 
075 
10,  250 
20,  650 
69,  336 

1,  479,  296 
13,  962 

37,  250 
1,  111,  056 

20,  259 

6,  839 

60,  906 

550 

129,117 

76,  860 

47,  075 
24,  048 
101,856 
340.717 
47,  250 

23, 116 

77,  200 

27,  800 
131,318 
750,  645 

38,011 

278,  459 
75,  601 
269,  059 

28,  5-'6 

4,  400 
62,700  [ 
1,  607,  256 


Value  of 
products. 


$21,  751,  009 


336,  .586 
114,819 
103,  407 
2,  237,  616 
40,  639 

46,  405 

23,  305 

1, 157,  959 

171,  800 

88,  768 

661,813 
175,  025 
917,  646 
657,  126 
52,  295 

100,  921 
88,900 
17,  250 
21,  405 
29,  663 

23,  700 
14,600 

354,  720 
2,  656,  635 

211,  391 

15,  585 

6,642 

33,  260 

38,  860 

89,  865 

2,  641,  600 

35,  907 

111,261 

1,  348,  858 

67,  660 

19,  600 
107, 196 
6,300 
248,  000 
199,  838 

85, 126 

87,  022 

206,  158 

875,  025 

79,  475 

66,  839 
143,  035 

90,  000 
171,788 
804,  773 

60, 152 
306,  046 
130,  634 
645,  246 

47,  302 

12,  600 

67,  533 

2,  687,  529 


ih  '^jT^'.^'^^^^^S  awnings  and  tents;  axle-grease;  baking  and  yeast  powders;  billiard  tables  and  materials;  blacking;  bluing;  boot  and  shoe  cut  stock;  boot  and 
Jnoo  nndings;  boot  and  shoe  uppers;  boxes,  wooden,  pacliing:  carriage  and  wagon  maleiials ;  collars  and  cuffs,  paper;  co])persQiithing;  cordnui'  .lud  twine;  cork 
'ol  1  *^(1  *^'^i  '"^i  ^^^  edge  tools;  drugs  and  chemicals;  eniimeling;  fancy  arficles;  fertilizers;  files;  food  preparations;  furs,  dressed :' g;TS  uiaclnni.s  ;ind  meters; 
,oia  and  Sliver  leaf  and  foil;  hats  and  caps;  hosiery  and  knit  goods;  housefurnishing  goods;  ink;  iron  and  steel;  iron  railing,  wrought;  l;i^ts,  iH.itlirt,  tanned; 
OCK-  and  gun  smithing;  mantels,  slate,  marble,  and  marbleized;  mattresses  and  spriiig  beds;  millinery  and  lace  goods;  musical  instruments  ;inii  materials  (not 
ipecined) ;  oilcloth,  enameled;  paving  materials;  plated  and  britanuia  wai-e ;  pumps;  refrigerators;  safes,  doors,  and  vaults,  lire-i>roof;  saws;  silvirwart-.  springs, 
ueel,  car,  and  carriage;  steam  fittings  and  heating  apparatus;  stencils  and  lirands;  stone-  and  earthen-ware;  tobacco,  chewing,  smoking,  and  suuft";  umbrellas  and 
.ones;  varnish;  vinegar;  wooden  ware;  and  wood,  turned  and  cai-ved. 

CITY  OF  ALLEGHENY,  PA. 

[Statistics  collected  under  the  direction  of  A.  B.  Mills,  Chief  Special  Agent.] 


All  industries 

424 

$8,  451,  059 

5,540 

614 

308 

$2,  652,  774 

$8,  818, 153 

$13,731,792 

jlacksmithing  (see  also  "Wheelwri^htinn-) 

16 
6 

18 
6 
3 

32 
5 

7 
8 
5 

7,  050 

1,750 

101,  000 

47,  000 

6,000 

167,8.50 
23,  500 
39,  300 

215,  500 
35,  500 

i             17 

4 

69 

144 

1               5 

297 
60 
43 

240 
21 

8,910 

1,050 

42,414 

47, 116 

4,300 

163  105 

1                 7,  Oil:! 

1                 1, 850 

142,613 

16,  500 

3,000 

303,  300 

29,  600 

i               37, 150 

112,  679 
i             42, 300 

28,  300 

loots  and  shoes,  including  custom  work'and  reoairuK' 

5,  900 

read  and  other  bakery  product"                   repairm„  

9 

5 
6 

2111,850 

inckandtile.             '^  ^              

u;:  100 

'rooms  and  brushes                         

16 

11.. 300 

siTentering 

624  770 

arriages  and  wagons  (see  also  WheelwriVbtinii 

29,  623 

74,  925 

lothing,  men's              woo  i"t>u  ivneemii^uimg; 

31 
18 
11 

16,798 

105,132 

15,  825 

68,  150 
270,  121 

offins,  burial  cases,  and  undertakers'  •'oods  '"!."!'.'"!!! 

^ 

76,  550 

391 


382 
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Table  VI.— MANUFACTURES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  USTDUSTEIES :  1880. 

CITY  OF  ALLEGHENY,  PA.— Continued. 


Mechanical  and  manufactujing  industries. 


Cooperage  

Cotton  goods 

I>entisti-y ,  mechanical 

Drugs  and  chemicals 

Dyeing  and  cleaning 

Fonndery  and  machine-shop  products 

Furniture  (see  also  Upholstering) 

Hardware  

Iron  and  steel 

Leather,  curried 

Leather,  tanned 

Liquors,  malt 

Lumber,  planed 

Lumber,  sawed 

Marble  and  stone  work 

Masonry,  brick  and  ston  e 

Painting  and  paperhanging 

Paints  

Photographing 

Plumbing  and  gasfitting 

Saddlery  and  harness 

Salt         

Shipbuilding 

Soap  and  candles  

Tinware,  copperwaro,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Upholsteiing  (see  also  Furniture) 

"Watch  and  clock  repairing 

Wheelwrighting  (see  also  Elacksmithing;  Carriages  and  wagoni 
All  other  industries  (a) 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$S0,  600 

596,  935 

12,  500 

44,  500 

9,100 

978,  700 

51,  800 

87,  000 

1,  776,  304 

505,  000 

547,  500 
556,  000 

60,  500 
115,  000 

56,  000 

2.5, 100 

19,  700 
925,  000 

10,  200 
55,  700 

129,  000 
140,  000 

20,  300 
1S9,  900 

42,  050 

54,710 
4,200 
8,350 

46,  500 
749,  300 


AVERAGE  KUMBEE  OF 
HANDS  EMPLOYED. 


Males 

above 16 

years. 


32 

148 

1 

10 

16 

786 

60 

146 

1,509 

103 

221 
150 
51 
40 


49 

56 

229 

5 

54 

129 
53 


118 

5 

13 

52 

426 


Females 

above  15 

years. 


461 
1 
1 
4 


Children 

and 
youths. 


161 


Total 

amount  paid 

in  wages 

during  the 

year. 


$13,  058 

138,  513 

400 

6,070 

10,  348 

409,  001 

29,  591 
56,  400 

619,  438 
51,  741 

105,839 
76,917 

30,  470 

11,  600 
40,  386 

19,  983 
30, 450 
95,  291 
4,002 
27,  908 

72,  058 
24,  680 
5,000 
24,  300 
23,  747 

53, 114 
3,400 
7,635 

2,'i,  611 
201,  720 


Value  of 
materials. 


$43,  000 
435,  235 

5,800 
32,  570 

4,450 

635,  715 

41, 103 

91,400 

1,  418,  292 

1,497,570 

1,  095,  525 
348,  650 

48,  275 
118,  000 

29,  342 

12,  909 

29,  550 

694,  910 

3,804 

48,  517 

122,  549 
48,  000 
12,  50^ 

129,  265 
36,  200 

64,372 
5,050 
3,335 

24,  825 
1,  041,  295 


Value  of 
products. 


$6.5, 328 
7:J4,  25(1 
26, 600 
64,900 
22, 900 

1, 167, 13T 

89, 600 

216,400 

2, 034, 3M 

1,  617, 000 

1,  529, 745 
606, 713 

91, 350 
177, 900 

S.%  248 

4»,426 
85, 300 
1,005,788 
12,962 
98, 144 

242,502 
99,900 
22, 000 

286,115 
84, 700 

161, 227 
14, 600 
24,000 
75,465 
1, 424, 363 


a  Embracing  agi'icultural  implements;  baskets,  rattan  and  willow  ware;  carpets,  rag;  files;  flouring-  and  grist-mill  products;  grease  and  taUow;  iron  bolts,  nuts, 
washers,  and  rivets;  malt;  mineral  and  soda  waters;  models  and  patterns;  oil,  linseed;  printing  and  publishing;  roofing  and  roofing  materials;  slaughtering  and 
meat-packing;  springs,  steel,  oar,  and  carriage ;  tobacco,  chewing,  smoking,  and  snutf;  vinegar;  -wurework;  and  woolen  goods. 

CITY  OF  ATLANTA,  GA. 
[Statistics  collected  under  the  direction  of  Moses  T.  Slumons,  Special  Agent.] 


All  industries  

Blacksmithing 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

Brick  and  tile 

Carpentering 

Carriages  and  wagons 

Clothing,  men's 

Confectionery 

Dyeing  and  cleaning 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture  (see  also  Mattresses  and  spring  beds) 

Lumber,  planed 

Marble  and  stone  werk    

Mattresses  and  spring  beds  (see  also  Furniture) 

Painting  and  paperhanging 

Patent  medicines  and  compounds 

Printing  and  publishing 

Saddlery  and  haraess 

Slangbtering  and  meat-packing,  not  including  retail  butchering 

Tinware,  copperwaro,  and  sheet-iron  ware 

"Watch  and  clock  repaising 

-AJl  other  industries  (a) 


196         $2, 468, 456  2, 753 


5,300 

1,800 

36,  900 

31,240 

85,500 

22,  000 

13,  400 
78,  300 

7,600 
125,  000 

314,  866 
22,  350 
81,  000 

14,  400 
1,400 

2,650 

102,  500 

183,  500 

12,200 

25,  700 

44,  300 

5,  200 

1,  251,  350 


29 
23 
43 
230 
318 

86 
12 
60 
7 
34 

172 
85 

235 

25 

5 

23 
59 
163 
15 
35 

86 

7 

1,012 


533 


6 

2 

233 


$889,  282         $3, 159,  267 


7,650 

8,438 

19,  260 

42,  230 

92,  800 

32,  800 
8,465 

18, 146 
3,614 

15,  000 

72,  393 

17,  558 

56,  789 

8,950 

1,860 

6,920 

30,  492 

71, 112 

8,000 

9,473 

25,  250 

4,524 

327,  558 


10,  360 
10, 467 

115,  500 
33,  915 

220, 000 

30,  700 
17,  000 

216,  000 
2,624 

474,  000 

114,  784 
28,  759 

179,  000 
7,800 
2,600 

6,400 
52,  700 
96,549 
17, 100 
269,  077 

80,  400 

4,000 

1, 170,  532 


$4, 861, 7W 


24,950 
26,060 
161, 100 
102, 200 
382,200 

81,500 
32,600 

263,000 
10, 000 

527, 800 

252, 908 
82, 014 

285,  OOO 
33, 100 
6,200 

18, 650 
128,500 
229, 883 

32,000 
309, 093 

127, 900 

14, 800 

1,730,349 


a  Embracing  agricultural  implements ;  bags,  paper ;  baking  .ind  yeast  powders ;  bookbinding  and  blank-book  making;  boxes,  fancy  and  paper ;  boxes,  wooden, 

Sacking;  brass  castings ;  coal-tar;  coffee  and  spices,  roasted  and  ground;  coflins,  burial  cases,  and  undertakers' goods;  cooperate;  coppersmitbing;  cotton  goods; 
yeing  and  finishing  textiles;  ice,  artificial;  instruments,  professional  and  scientific;  iron  and  steel;  liquors,  distilled;  liquors,'malt;  lithogi'aphing;  looking-glass 
and  picture  frames ;  masonry,  brick  and  stone;  millstones;  mineral  and  soda  w.ater8 ;  models  and  patterns;  musical  Instrnments,  organs  and  materials ;  paints ;  p»yu>S 
materials ;  perfumery  and  cosmetics ;  plumbing  and  ga«fltting ;  stencils  and  brands ;  straw  goods ;  tobacco,  cigars  and  cigarettes ;  trunks  and  valises ;  anil  upholstering. 

CITY  OF  AUBURN,  N.  Y. 

[Statistics  coUeoted  under  the  direction  of  IIinard  McDonald,  Special  Agent. 1 


All  industries 

Agricultural  implements 

Blacksmithing :-.-■■■ 

Boots  an<l  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

Carpeutering 

Dentistry,  mechanical 

Foundery  and  machine-shop  products 

Fumiltire        

Liquors,  m  alt 

Marbl  e  and  stone  work 

:i92 


$4,  423,  950 


1,  231,  000 

14,  000 

131,800 

6,300 

11,  000 

14,  500 
152,  000 

75,  300 
132,  000 

10,  500 


1, 124 
13 

535 
19 
75 


752 


187  j      $1,658,826 


551,  314 
6,120 

69,  853 
9,590 

34,  000 


96,  075 

11, 125 

10,  017 

6,035 


$4,  052,  746 


894,  800 

7,600 

469,  805 

38,  606 

120, 000 

3,261 

153,  004 

18,  600 

47,  434 

7,487 


$7, 719,  i 


2, 416, 075 
21, 900 

691,498 
66, 506 

199,000 

12, 510 
299, 177 
37,849 
87,362 
19,048 
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Table  VI.— MANUFACTUEES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES:  1880. 

CITY  OF  AUBURN,  N.  Y.-Continued. 


MeclianicaJ  and  manufacturing  industries. 


Masonry,  brick  and  stone 

Painting  and  paperhanging -»  — 

Photographing         

Printing  and  pnbliahing 

Saddlery  and  harness 

Tin"ware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Woolen  goods 

All  other  industries  (a) 


No.  of 

estab- 

Ush- 

ments. 


Capital. 


$6,  700 
10,  0.50 

20,  600 
42,  500 
34,  50O 

13,  275 

21,  325 
040,  000 

1,  556,  600 


a\i:rage  NinnsBR  of 

HANDS  EMPLOYED. 


Males 

above  16 

years. 


71 
16 
47 
25 
70 

13 

29 

351 

1,  068 


Females 

above  15 

years. 


325 
388 


Children 

and 
youths. 


25 


4 
26 

118 


Total 

amount  paid 

in  "wages 

during  the 

year. 


,$35,  000 

6,400 

24,  710 

22,  167 

19,  075 

7,  604 

15,  378 

204,  745 

529,  018 


Value  of 
materials. 


$30,  000 
13,  800 
24,450 
34,  490 
38,  975 

17, 750 

22,  540 

799,  677 

1,  310,  661 


Value  of 
products. 


$72,  700 
2.5,  900 
74,  200 
77,  600 
70,700 

30,  000 
53,  918 

1,  292,  901 

2,  28fl,  965 


a  Embracing  boolibinding  and  blank-book  making;  boxes,  fancy  and  paper;  buttons;  carpets,  other  than  rag;  carriages  and  sleds,  children's;  carriages  and 
wagons;  cement;  clothing,  men's;  dyeing  and  cleaning;  files;  flouring-  and  grist-mill  products;  gloves  aud  mittens;  hairwork;  hand-knit  goods;  hardware;  iiard\yare, 
saddlery;  iron  and  steel ;  iron  forgiuf^s;  leather,  curried ;  leather,  tanned ;  lock- and  gun-smithing ;  mattresses  and  spring  beds ;  mineral  and  soda  waters ;  models  and 
patterns;  oil,  neat's-foot;  patent  medicines  and  compounds;  pumps;  sash,  doors  and  blinds;  shirts;  soap  and  candles ;  starch;  tobacco,  chewing,  smoking,  and  snuff; 
tools;  washing-machines  and  clothes-wringers ;  "wheelwrighting;  and  window  blinds  aud  shades. 

CITY  OF  AUGUSTA,  GA. 
f Statistics  collected  under  the  direction  of  Erxest  E.  Doschee,  Special  Agent.] 


All  industries 

Blacksmitbing 

Carpentering 

Caniages  and  wagons 

Cotton  goods  - 

Flom'ing-  and  grist-mill  products 

Fonndery  and  machine-shop  products 

Tinware,  copperware,  and  sheet  iron  ware 
All  other  industries  (a) 


2,  069,  275 


2,075 

14,  350 

80,  450 

1,  360,  000 

144,  000 

56,  000 

4,  100 

408,  300 


867 


11 
81 
62 
223 
50 

107 

14 

330 


2 
234 


$448,  825 


3,221 

30,  5S5 

24,  456 

223,  033 

18,  360 

37,  620 

4,250 

106,  700 


i2,  247,  665 


5,730 

68,  033 

52,  750 

1,  038,  406 

770,  000 

79,  699 

17,  200 

215,  787 


$3, 139,  029 


12,  539 
111,016 

91,  743 

1,  460,  983 

869,  950 

146,  250 

27,  700 

418,  846 


a  Embracing  bread  and  other  bakery  products ;  brick  and  tile ;  cof&ns,  burial  cases,  and  undertakers'  goods ;  confectionery ;  fertilizers ;  ice,  artificial ;  lookiug- 
glass  and  picture  frames ;  marble  aud  stone  work ;  mattresses  and  spring  beds ;  mineral  and  soda  waters ;  painting  and  papecbanging ;  patent  medicines  and  compounds ; 
plumbing  aud  gasiitting;  printing  and  publishing;  saddlery  and  harness;  sasb,  doors,  and  blinds;  stencils  and  brands;  tobacco,  chewing,  smoking,  and  snuff; 
tobacco,  cigars  and  cigarettes ;  wheel wrighting ;  and  woolen  goods. 

CITY  OF  BALTIMORE,  MD. 

[Statistics  collected  under  the  direction  of  Noble  H.  Ceeager,  Chief  Special  Agent.    See  note  on  page  379.) 


AUindnstrieS 3,683        $38,586,773        34,086       18,137         4,115       $15,117,489        $47,974,297 


Agricultnr-al  implements 

Awnings  and  tents 

Bags,  paper 

Baking  and  yeast  powders  (see  also  Dmgs  and  chemicals)  . 
Baskets,  rattan  and  willow  ware 


Elackemitbing  (see  also  Wheelwrighting) 

Bookbinding  and  blank -book  making, 

Boot  and  shoe  uppers 

Boots  and  shoes,  including  custom  work  and  repairing  . 
Boxes,  cigar 


Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  castings  

Bread  and  other  bakery  products. 
Brick  and  tile 


Brooms  and  brushes 

Carpentering 

Cai-pets,  rag 

Carriages  aud  sleds,  children's 

Carriages  and  wagons  (see  also  "Wheelwrighting) . 

Clothing,  men's 

Clothing,  women's 

Coffee  and  spices,  roasted  and  ground 

CofiBns,  burial  cases,  and  undertakers'  goods 

Confectionery .' 


Cooperage  

Coppersmithing  (see  also  Tinware,  copperware,  and  sheet-iron  ware). 

Cotton  goods  (see  also  Mixed  textiles) 

Cutlery  and  edge  tools  (see  also  Hardware) 

Dentistry,  mechanical 


Drugs  and  chemicals  (see  also  Baking  and  3-east  powders ;  Patent  medi- 
cines and  compounds). 

Dyeing  and  cleaning 

Electroplating 

Engraving  and  die-sinking 

Engraving,  wood 


Fertilizers 

Files  (see  also  Saws) 

Flavoring  extracts 

Flouring,  and  grist-mill  products . 
Food  prepai-ations  (see  page  39) .  -  - 


Fonndery  and  machine-shop  products 

Fruits  and  vegetables,  Ciinned  and  preserved 

Furniture  (see  also  .Mattresses  and  spring  beds;  Upholstering)  . 

Fnmiture,  chairs 

Furs,  dressed 


5 
3 
3 
4 
16 

116 
17 
11 

623 
13 


13 

10 

316 

28 

28 

114 

17 


188 
27 
13 
63 
63 

43 

8 

3 

10 

14 


106,  000 

4,600 

78,  600 

70,  600 

6,110 

127,  520 

91,  756 

7,700 

865,  337 
19,  325 

34,  020 
139,  012 

19,  500 
832,  372 
640,  000 

83, 115 

1, 107,  800 

23,  635 

16,  600 
223,  700 

3, 848,  851 

136,  260 

124,  760 

91,  275 

339,  765 

220,  860 

20,  200 
699,  000 

22,  550 
12,  260 

652,300 

40,  785 

17,  525 
1,925 
1,250 

3,  241,  370 

31,860 

8,200 

562,  000 

4,650 

2,  240,  004 

1,  969, 100 

721,  552 

150,250 

30,  000 


118 
11 
24 
12 
16 

370 

99 

27 

2,117 

22 

28 
318 

32 

625 

1,460 

210 

1,228 

28 

31 


5,184 
22 
46 
73 

223 

364 
31 

209 
33 
11 


655 
26 
15 
95 
12 

3,  643 

2,324 

941 

64 


83 

18 

507 

19 


1 

73 

58 
69 

22 

32 
9 

2 
2 

4 
3 

8 

5,915 

482 

23 

68 
,^3 

1 

87 

13 

7 

225 

108 
1 

1 

1 

2 

6 

16 

4 

2 

i 

33 

6,753 
15 
30 
17 

1,846 

1 

49,  250 

7,900 

17,  704 

16,  008 

5,168 

123,  694 
61,  593 
11, 755 

939,  861 
15, 163 

32,  617 
147,  077 

16,  279 
261,  463 
322,  839 

74,  758 

674,  964 

10,  521 

10,  740 
147,  201 

1,833,501 

84,  998 

24,  503 

31,984 

110,  718 

146,  382 

11,  900 
80,  738 

9,200 
6,323 

78,  144 

19,  031 

10, 166 

3,300 

1,800 

254,  055 

16,  206 

5,274 

46,  118 
2,  415 

1,  333,  841 
815,013 
401,  095 

47,  200 
8,  125 


101,000 

16,  800 
152,  270 
111,  040 

5,  335 

98,  225 
69,  304 

17,  375 
1,633,492 

28,  883 

82,883 
300,  573 

33,  741 

1,  449,  459 

156,  648 

166,  978 

1,  906,  339 

23,  078 
33,  500 
165,  573 

6,  013,  863 

265, 192 

221,  108 

73,  103 

781,  752 

325,  432 
16,  600 

183,  283 
11,  156 
4,313 

639,  485 

11,  060 

7,350 

1,450 

905 

2,  689,  223 

9,  h'50 

16,  360 

1, 173,  988 

16,  000 

1,  887,  431 

3,  854,  550 

loOi  200 
10,  035 


$78,  417,  304 


229,  550 

36,  100 
236,  700 
167,  808 

18,  826 

348,  835 
163,  988 

37,  675 
3,411,736 

58,  822 

140,  625 

631,000 

71,101 

3,  172,  062 

626,  813 

293,619 

3,  216,  028 

48,  506 

53,  080 


9,  440,  703 
469,  718 
299,  874 
184,  423 

1,108,038 

560,  696 

32,  250 

327,  366 

30,  506 

32,  788 

873,  125 

58,  663 

36,  600 

14,  059 

6,  900 

4,  287,  398 

31,  330 
31,  100 

1,  327,  584 
26,  000 

3,  939,  717 

5,  201,  268 
1,512,034 

278,  5i;0 

33,  913 


^93 
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Table  VI.— MANUFACTUEES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  BALTIMOEE,  MD.— Continued. 


Mechanical  and  manufaolurmg.indnstriea. 


Ga3  machines  and  metjrs 

Glass 

Gold  and  silver  loaf  and  foil . 

■Grease  and  tallow 

Hairwork 


Hardware  (see  also  Cutlery  and  edge  tools)  . 

Hats  and  caps,  not  including  wool  bats 

Instruments,  professional  and  scientittc 

Iron  and  steel  

Iron  railing,  wrought 

-Jewelry  

Kindling  wood 

Leather,  curried 

Leather,  tanned 

Liquors,  malt 


Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  "W"ood.  turned  and 
carved). 

Malt 

Mantels,  slate,  marble,  and  marhleized 


Ko.of 
estab- 
lish- 
ments. 


Marble  and  stone  work 

Masonry,  brick  and  stone  

Mattresses  and  spring  beds  (see  also  Furniture)  . 

Millinery  and  lace  goods  

Millstones 


Mineral  and  soda  waters 

Mixed  textiles  (see  also  Cotton  goods ;  Silk  and  silk  goods) . . 

Models  and  patterns 

Musical  instruments  and  materials  (not  specified) 

Musical  instruments,  organs  and  materials 

Musical  instruments,  pianos  and  materials 

Painting  and  papei hanging 

Paints 


Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals). 

P'ert'Limery  and  cosmetics 

Photographing 

Pickles,  preserves,  and  sauces 

Plated  and  hritannia  wary 

Plumbing  and  gaslilting 

Printing  and  publishing 


Pumps,  not  including  steam  pumps 

Pef  I  igorators 

PoofiTig  and  roofing  materials 

f^addleiy  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  Wood,  turned  and 
carved). 

Saws 

Scales  and  balances 

Sewing  machines  and  attachments 

Shipbuilding 

Shirts 


Show-cases 

Silk  and  silk  goods  (see  also  Mixed  textiles) 

Silversmithing 

Slaughtering  and  meatpacking,  not  including  retail  butchering  . 
Soap  and  candles 

Stencils  and  brands 

Stone-  and  earthen-ware 

Straw  goods 

Sugar  ard  molasses,  refined 

Surgical  appliances 


Tinware,  copperware,  and  sheet-iron  ware  (see  also  Coppersmithing)-. 
Tobacco,  chewing,  smoking,  and  snuff  (see  also  Ti.baico,  cigars  imii 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snuff'). 

Trunks  and  valises 

Umhiellas  and  canes 


"Upholstering  (see  also  Furniture) 

"Vinegar 

AVatcb  and  clock  repairing    , 

TVTieelwrigbting  (see  also  Blacksmithing ;  (Carriages  and  wagons)  . . .' 
"Whips y. 


"Window  blinds  and  shades 

"Wirework 

"Wood,  turned  aud  carved  (see  also  Lumber,  planed;  Sash,  doors, and 

blinds) . 
All  other  industries  (a) 


5 
7 
8 
6 
11 

5 
6 
6 
10 
6 

4 
11 
18 
17 
21 

20 

31 

3 

6 
3 

40 
47 

5 
11 

3 

17 
3 
3 
6 
3 


5 
4 
4 
6 

7 

3 
fj 
3 
3 
3 

154 
10 

329 


81 


Capital. 


$62,  000 

406,  000 

6,000 

101,  500 

12,  250 

18,  100 

26,  900 

49,000 

1,  632, 125 

5,900 

11,  300 

36,  925 

115,  017 

134,  768 

1, 143,  490 

28, 100 

118,  550 

36,  OOO 

705,  000 
23,  000 

651,  701 
203,  600 
6,825 
79,  100 
84,  700 

66,  900 
4,900 
1,450 
4,900 

10,  250 

638,  382 

99,  505 

367,  200 

222,  650 

23,410 

70,  150 

21,  850 

19,  200 
198, 185 

1,  964,  200 

8,475 

16,  200 

89,  625 

304,  625 

354,  625 

6,500 
9,200 

20,  600 
1,  493,  275 

313,  930 

14,  30O 

20,900 

98,  703 

705,  000 

250,  432 

2,800 
125,  700 
160,  800 
260,  000 

5,700 

1,  071,  360 
602,  600 

668,  283 

24, 150 
8,650 

22,  725 
47,  750 
18,  500 
77,445 

21,  300 

6,500 

33,  500 

2,660 

2,  790,  664 


AVEEAGE  NUMBER   OF 
IIAKDS  E.MPLOrED. 


Males 
above  16 
years. 


82 

524 

16 

22 

4 

81 
22 
25 
,343 
19 

16 
42 
74 


35 
271 
30 


815 
655 
10 
24 
24 


5 

4 

21 

380 
265 

93 
103 

11 

51 
7 

43 
194 
671 

16 

24 

46 

461 

359 


38 

12 

38 

194 

77 

6 
194 
107 
106 
35 


1,231 
187 


51 
4 

42 
17 
25 
148 
31 

24 
42 
17 


Females 

above  15 

years. 


Children 

and 
youths. 


70 


2 
133 


11 


109 

27 

15 
14 


1,284 
"'""66 


10 
422 


124 
740 


115 


271 


Total 

amount  paid 

in  "wages 

during  the 

year. 


128 

S4 

4 


4 
293 


$42,  748 

234,  254 

10,  500 

10,254 

5,654 

13,844 

13,415 

18,  244 

532,  579 

8,200 

9,744 
18,  256 
29, 117 
39,  379 

97,  851 

15,  932 

98,  653 

15,  500 

52,  060 
8,388 

323,  480 

266,  889 

4,442 

35,  896 

11,  293 

33,  753 
4,000 
2,050 
1,395 
8,000 

200,  988 

144,  861 

39,  941 

68,  467 

7,903 

25,  005 
6,  532 

20,  780 

82,  043 

409,  251 

8,460 
7,099 

16,  769 
223, 187 
190,  111 

2,331 

4,181 

11,  620 

531,  873 

307,  867 

15,  785 
31,000 

26,  979 
85,  300 
43,  145 

3,536 
11.5,004 
57,  761 
31,  000 

17,  000 

569,  643 
165, 107 

462,  099 


10,820 
7.013 
14,  883 
54,  057 
13,  936 

3,200 

24,  000 

8,203 

766,  948 


"Value  of 
materials. 


$118, 250 

239,  682 

26,  000 

213,  449 

16,  575 

14, 100 

33,  000 

3,850 

1,  803,  209 

13,  000 

12,  860 

36,  245 

310,  627 

206,  654 

488,  752 

12, 143 
160,  492 
33,  000 

547,  000 
10,784 

447,  030 
399,  777 

32,443 
148,  240 

14,242 

108,  035 

7,850 

1,700 

1,975 

24,810 

167,  699 

168,  898 

192. 185 
438,  027 

15,  251 

22,  426 

48,  250 
18,  500 

176. 186 
560,  657 

14,  550 
13,  040 
30, 450 

388,  092 
334, 113 

2,744 

3,819 

9,450 

707,  026 

435,  947 

27,  389 

16,  760 

49,  542 
2,  659,  662 

215,  238 

2,200 

74,  923 

364,  507 

756,  703 

15,  600 

2,  250,  500 
1, 152,  006 


36,  810 
8,500 

51,  781 
58, 112 
6,454 
,54,  013 

25,  800 

11,500 

26,  000 
9,020 

4,  945,  900 


"Value  of 
products. 


$206,620 

587, 000 

49, 200 

268,  021 

S4,  298 

37,604 

63,380 

31,000 

2,  672, 940 

32,  800 

33, 100 

73,296 

405, 817 

287,  980 

888, 644 

42, 286 
402, 423 
60,  700 

752, 000 
SO,  205 

954, 285 
767, 946 

44, 125 
229, 460 

38,  319 

199, 607 
20, 240 
8,100 
7,400 
41,  000 

684,  099 
453,  943 
338,  658 
040,493 

42. 499 

95,228 

71, 800 

62,  000 

412,  886 

1,  874, 168 

89,  050 
27, 990 
78,  917 
867,  810 
681,  755 

10,281 
11, 077 
35,  595 

1,  445, 080 
949,  524 

74, 320 
35,415 
112,  061 

2,  742,  645 
323,  350 

9,500 
254,  594 
362, 982 
840, 986 

61. 500 

3,  371, 081 
1,  531, 421 

1,  651, 014 

75, 466 
17, 400 
98, 539 
87, 012 
41,415 
106, 335 
52, 925 

18,900 
77, 000 


0,  655, 810 


a  Embracing  artificial  limbs;  babbitt  metal  and  solder; 


bluing;  bridge,s1  carpets,  other  than  rag;  carriage  and  wagon  aSfcl^rsrSolds^^^^^^^^^ 

cork  cutting;  cordage  and  twine;  corsets  ;  explosives  and  fi^reworks;  fancy  articlf^sflr^eXeui'ihc^s^rt^  and  pohshmg  preparations;  cloth-flmshmg. 

cut.  stained,  and  ornamented  ;  hand-knit  good.i  ;  hosiery  and  knit  goods  ;  iron  bolts  nujs  dashers  and  ri'vet^fi'nf-'^^  '^""^  banners ;  turnishmg  goods  men  8 ;  glasa, 

iron  work,  architectural  and  or„amenlal .;  ivory  and  h^e  work ;  ^apannin. ;  kaolin  ami  ground  ■eanhr?am\ranl"S«irrh"-'''  "?''  -■"■  ■=''  ™-  '™' '---'' 

."'I'fll'  ';,""?'i'°  ™l''L'',"''i_'"i;'.'"^'  distilled  ;_lithographing;  lumber,  sawed ;  „;/' .??"°""^  ■  '•' 


sheet,  and  shot;  leather,  dresseit  t 


lard,  refined:  lasts;  load,  bar,  pipe, 


o;.:,  hard;  oleomargarine;' pipes:t'ob"aecoVp"rrDtinlmaterikr8;"regliraairsTc"e^Vba^^^^^^^ 

shoddy ;  spectacles  and  eyeglasses ;  sporting  goods  ;  stationery  |oods  ;  telegraph  and  telephonTap7ratu™;'L^^,s''and  game^ty;;  fotniing  rnpholJte?!ng  mXl; 


and  wooileu  ware 
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Table  VI.— MANUFACTURES  OF  100  PEIE"CIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES :  1880. 

CITY  OF  BAY  CITY,  MICH. 


Mechanical  and  manufactnriDg  industries. 


All  industries 

Cooperage • 

Foundery  and  macliine-shop  proaucts 

Lumber,  sawed 

Salt 

All  otlier  industries  (a) 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$4, 235,  500 


10, 200 

278,  000 

3,  04a,  000 

673,  000 

232,  300 


AVERAGE  NUMBEK  OF 
UANDS  EMPLOYED. 


Males 

above  IG 

years. 


39 
322 
,079 
405 
221 


Females  Children 
ahove 15      and 
years,      youths. 


151 


Total 

amount  paid 

in  wages 

during  the 

year. 


10,  220 
126,  583 
351,  500 
191,  642 
113,  543 


Value  of 
materials. 


$3,  851,  553 


30,  100 

176,  200 

2,  831,  008 

296,  297 

517,  348 


Value  of 
products. 


$5,  533,  021 


00,  450 

340,  095 

3,  702,  298 

707,  741 

722,  437 


a  Embracing  blacksmithing ;  boots  and  shoes ;  carriages  and  wagons ;  clothing,  men's;  flouring- and  grist-mill  products;  liquors,  malt;  lumber,  planed ;  mineral 
and  soda  waters;  models  and  patterns:  needles  and  pins;  sash,  doors,  and  blinds;  slaughtering  and  moat-packing;  tinware,  copperware,  and  sheet-iron  ware; 
tobacco,  cigars  and  cigarettes;  and  wooden  ware. 


CITY  OP  BOSTOlSr,  MASS. 
[Statistics  collected  under  the  direction  of  Eobekt  T.  Swan,  Chief  Special  Agent. 


See  note  on  page  379.] 


All  indnstries 3,665 


Artificial  feathers  and  flowers  (see  also  Millinery  and  lace  goods) 

Awnings  and  tents 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) 

Belting  and  hose,  leather 

Billiard  tables  and  materials 


Blacking 

Blacksmithing  (see  also  Wheelwrighting) 

Bookbinding  and  blank-book  making 

Boot  and  shoe  cut  stock 

Boot  and  shoe  findings - 

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  fancy  and  paper   

Boxes,  wooden,  packing 

Brass  castings 

Bread  and  other  bakery  products 

Bridges 

Brooms  and  brushes 

Carpentering 

Carnage  and  wagon  materials 

Carriages  and  wagons  (see  also  "Wheelwrighting) 

Cars,  railroad,  street,  and  repairs 

'  Clothing,  men's 

Clothing,  women's 

Coffee  and  spices,  roasted  and  ground 

Coflins,  burial  cases,  and  undertakers'  goods 


Confectionery 

Cooperage     

Coppersmithing  (see  also  Tinware,  copperware,  and  sheet-iron  ware). 

Cordage  and  twine 

Cork  cutting 

Corsets 


Cotton  goods  (see  also  Hosiery  and  knit  goods ;  Mixed  textiles) 

Cutlery  and  edge  tools  (see  also  Hardware) 

Drugs  and  chemicals  (see  also  Eaking  and  yeast  powders;  Patent 

medicines  and  compounds) . 
Dyeing  and  cleaning 


Electrical  apparatus  and  supplies  . 

Electroplating 

Engraving  and  die-sinking 

Engraving,  steel    

Engraving,  wood 

Eanoy  articles 

Eertilizers 

Files., 


Flavoring  extracts 

Flouring-  and  grist-mill  products 

Toimdery  and  machine-shop  products  (see  also  Steam  fittings  and  heat- 
mg  apparatus). 

Jruits  and  vegetables,  caimed  and  preserved 

Furnishing  goods,  men's 

Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering) 

F  unuture,  chairs 

Eurs,  dressed  

Glass,  cut,  stained,  and  ornamented 

Ijold  and  silver  leaf  and  foU  

G  rcase  and  tallow 

Hairwork '"  


Hand-stamps 

Hardware  (sec  also  Cutlery  and  edge  toois)  . 

Hardware,  saddlery  .   . . 

Hats  and  caps,  not  including  wool  hats 

llousefurnishing  goods  . 


Hosiery  and  knit  goods  (see  also  Cotton  goods)  . 
instruments,  professional  and  scientific . 
iron  and  steel. 


Iron  bolta,  nuts,  washers,  and  rivets 
iron  forginga  . . . 

Japanning 

Jewelry 

Kindling  wood . ." 
Labels  and  ta^s 
Lapidary  worC 


4 
4 
4 
3 
4 

6 
155 
46 
13 
11 

83 
18 
6 
26 
113 

9 

16 

305 

3 

23 

3 

222 

24 

12 

9 

33 

21 
8 
7 
4 


$47,  348,  384 


134 

8 

15 

123 

7 

13 
10 
5 
4 
13 

5 
11 

3 
27 

5 

9 
12 
5 
3 
3 

6 
28 
3 
5 
4 


20, 
16, 

264 

4o: 

47, 
63 
218, 
410, 
6: 
117, 


139, 

18, 

222 

292, 

53, 
290, 
818, 

62 
375, 

100, 
4,  200, 
319, 
289, 
27: 

251, 

79, 

107, 

706, 

32, 

45, 
143, 

34, 
200, 


162 
113 
53, 

7 
20, 

1' 

568, 

57 

05; 

.510, 

4,  824, 

24' 
69, 
1,  388, 
70, 

64, 

55, 

19, 

392, 


117, 
26, 

106, 
20, 

156, 

81 

1,  624, 

30, 

420, 

4, 
193, 

19, 
288, 

39, 


39,  810 


10 

12 
40 
28 
43 

38 
576 
423 

57 
104 

1,015 

80 

46 

244 

484 

138 

246 

2,419 

23 

419 

100 
2,246 

229 
88 
33 

275 
119 
141 
343 
34 

19 
33 

41 
104 


86 
91 
137 
11 
62 

20 
254 
64 
22 
69 


162 
40 
36 


1,253 


590 
209 
71 


108 
16 

242' 
81  1 


1 

4 
3,5' 
3 


306 

29 

16 

1 

2 
128 

i 

4 

18 

167 

5 
14 

1  

6,844 
1,740 
33  .. 

190 
17 

253 

5 

$24,  924,  009 


18 

11 

4 

30 

2 

13 

19 

97 

181 

39 

25 

152 

6 

2,209 

70 

20 

102 

2 

42 

73 

2 

77 

12 

3 

31 

16 

5 

98 

2 

9 

65 

12 



40 

4 

1 

39 

1 

■' 

167 

13 

25 

10 

4 

94 

1,370 

53 

93 

7 

3 

1,  108 

12 

34 

4 

1 

149 

95 

27 



277 

94 

7 

52 

6 

74 

58 

33 

3 

3 

23,  640 
21,  180 
25,  530 
16,  383 
20,  000 

.28,  080 

278,  741 

402,  082 

01,  075 

63,  012 

514,356 
115,  4  ;2 
16,  .507 
121,532 
205,  927 

61,  020 

168,  321 

1, 163,  648 

1.5,363 
222,  567 

45,  329 

3,  418,  126 

423,  573 

70,089 

18,  950 

193,  430 
51,  532 
85,  350 

134,  995 
15, 749 

59,  240 

54,  200 
19, 198 
51,  584 

55,  782 

48,  308 
41,  241 
83,  850 
6,950 
40, 125 

11,  580 
136,  427 
23,  448 

19,  960 
40,  792 


83,  997 

47,  300 
,  078, 199 

49,  261 

31,016 

48,  511 
20,  085 
54,  880 

20,  441 

4,867 

17^  72U 
140,252 

11,  575 

101,275 

.53.  440 

444,  U'.)j 

21,  060 
107,  779 

12,  S90 
133,  3^2 

19, 085 
52,  210 
19,  700 


$81,  088, 160 


$130,  531,  993 


21,  350 
43.840 

160,230 
160,000  : 
42,700 

204,000  1 
192,544 
359,790 
243,600 
238,  975 

1, 158,  366 

176,  937 

50,  998 

198,  203 

940,  803 

206,  300 

491,  392 

1,841,710 

70,  000 

259,  891 

61,399 
9,814,  108 
1,028,  135 
1,  243,  971 

18,  625 

1,  050,  225 

86  374 

115,800 

774,  9J5 

62,  407 

105,  000 

161,000 

17,  070 

321,  132 

27,  360 

44,  500 

53,  990 

68,  302 

3,040 

4,250 

23, 100 
805,  490 

11,700 
172,  400 

1,  009,  010 

2,  739,  690 

496,  250 

219,  250 

2,011,607 

170,  279 

179,  177 
34,630 
05,  900 

430,  210 
33,300 

8,  750 

22,  430 

9,  500 
l!t6,  592 

22,  750 

291,825 

2(1,400 

1,  :,:<2,  002 

17,  000 

250,  947 

4,  290 
228,  815 

24,  223 
338,  725 

50,  575 


124,  900 
77,  150 
305,  230 
204,  000 
8y,  300 

324,  400 
065,  525 
086,  416 
352,  200 
389,  883 

1,  928,  740 

380,  002 

80,  900 

410,5.53 

1,471,682 

325,  500 
828,  290 

3,  748,  358 
110,770 
632,  0.-.i 

1,  ms,  5J(I 

1,  448,  869 

52,  950 

1,600,214 
188,  560 
249,  100 

1,124,400 
100,  125 

226,  600 

275,  000 

58,  500 

450,  961 

13.5,  371 

119,289 
147,  550 
221,  1)31 
IK,  7l)il 
S.;, '.175 

48,  200 
1,231,  170 

57,  i:i:i 

26n,  500 
1,  101,  000 

6,  234,  775 

081,  188 

377,  926 

3,  f  6T,  917 

257,  238 

263;  250 
114,  340 

96, 175 
504,  808 

73,  400 

20,  356 
79,  :m> 
M.  "00 
441,  276 
40,  200 

484, 183 

123,  540 

2, 18il,  987 

54,000 

602,  970 

25,  060 
481,722 

5s,  li>^7 
450,  325 
1112,  2110 


395 


386 
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Table  VI.— MAISTUFACTUEES  OF  100  PRINCIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  BOSTON,  MASS.— Continued. 


Mechanical  and  manufacturing  industries. 


Lasts 

Leather,  carried 

Leather,  dressed  skins 

Liqnora,  distilled 

Liq.'LOrs,  malt 


Lithographinti  (see  also  Piinting  and  publishing) 

Lock-  and  gnn-smithini^ 

Lookinsglass  and  picture  frames 

Lumiier.  planed  (see  also  Sash,  doors,  and  blinds;  Wood,  turned  and 

canned). 
Marble  and  stone  work 


MasonT  y,  brick  and  stone 

Mattresses  and  spring  beds  (see  also  Furniture) 

Millinery  and  lace  i:oods  (see  also  Artificial  feathers  and  dowers). 

Mineral  and  soda  ^yatcr^ 

Mixed  textiles  (see  also  Cotton  goods ;  Silk  and  silk  goods) 

Models  and  patterns    ^^ 

Musical  instruments  and  materials  (not  specified) 

Musical  instruments,  organs  and  materials 

Musical  instruments,  pianos  and  materials 

Oil,  illuminating,  uot  including  petroleum  refining 


Painting  and  papeihanging 

Paints  (see  also  \?"arnisb) 

Patent  medicines  and  compounds  (see.also  Drugs  and  chemicals) . 

Perfumery  and  cosmetics * 

Photographing 


Pickles,  preserves,  and  sauces 

Plumbing  and  gasAtting 

Pocket-books 

Printing  and  publishing  (see  also  Lithographing) - 
Printing  materials 


Ko.  of 
estab- 
lish- 
ments. 


Kefrigeratora 

Koofing  and  roofing  materials 

Eubber  and  elastic  goods 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed ;  Wood,  turned  and 
carved). 

Scales  and  balances 

Sewing  machines  and  attachments 

Shipbuilding 

Shirts 

Show-cases 


Silk  and  silk  goods  (see  also  Mixed  textiles) 

Silversmithing 

Slaughtering  and  meat-packing,  not  Including  retaii  butchering 

Soap  and  candles 

Soda-water  apparatus 


Spectacles  and  eyeglasses .' 

Sporting  goods 

Springs,  steel,  car,  and  carriage 

Stationery  goods 

Steam  littinga  and  heating  apparatus  (see  also  Foundery  and  machine- 
shop  products). 

Stencils  and  brands • 

Steieoty ping  and  electrotyping  (see  also  Type  founding) 

Stone-  and  earthen-ware 

Straw  goods 

Sugar  and  molasses,  refined 


Surgical  appliances 

Taxidermy 

Tinware,  copperware,  and  sheet-iron  ware  (see  also  Coppersmithing) . 

Tobacco,  cigars  and  cigarettes 

Trunks  and  valises 


Type  foxmding  (see  also  Stereotyping  and  electrotyping)  . 

Umbrellas  and  canes. 

Upholstering  (see  also  Furniture) 

Varnish  (see  also  Paints) 

"Watch  and  clock  repairing 


Watch  cases 

Whalebone  and  rattan 

Wheelwrighting  (see  also  Blaeksmithing 

Window  blinds  and  shades 

Wirework 


Carriages  and  wagons) . 


Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors,  and 
blinds). 

Wooden  ware 

All  other  industries  (a) 


101 
19 


22 
6 
8 

23 
3 

230 
6 

21 
7 

41 

4 
117 

3 
145 

4 

5 
41 
10 
69 

12 


3 
3 
116 
7 
5 

9 
5 
21 
11 
3 


3 
116 


Capital. 


$10,  500 
420, 800 
315,  500 
245,  000 
2,  874,  400 

487,  550 

29,  000 

123,  700 

372,  500 

696,  600 

284,  725 
181,  597 
38,  500 
74,000 
600,  000 

24,  850 

28,  200 

445,306 

1,  673,  000 

SO,  OCO 

236,  828 
241,500 
179,650 
21,  500 
103,  900 

12,  60O 

232,  550 

2,  400 

2,  496,  535 

15,  300 

52,  350 

17.^,  625 

1,  095,  000 

175,  300 

73,  800 


49,  000 

243,  000 

1,451,850 

69,  300 

10,  800 

132,  800 
4,250 
918,  000 
161,400 
95,  COO 

8,200 

8,000 

4,450 

48,  800 

269,  500 


28,  600 
38,  000 
58,  000 
41,000 
1,  629,  500 

30,  500 

1,800 

322,  280 

135,  556 

104,500 

72,  200 

17,  600 

122,  757 

65,  000 

6,700 

65,  000 
24,  500 
90,  225 
19,  250 
69,  400 

327,  960 

6,000 
4,  143,  030 


AVEKAGE  NUMBER  OF 
BANDS  EMPLOYED. 


Males  i  Females 

above  16  above  15 

years.       years. 


14 

534 

200 

75 

1,014 

576 

50 

267 

233 

1,033 

1,178 

169 

15 

90 

106 

84 

39 

512 

1,107 

11 

1,091 

69 

67 

23 

121 

9 

568 

5 

2,342 

12 

64 
238 
407 
390 


41 
841 
34 
17 

81 
11 

211 
69 

189 

18 
8 
13 
73 
186 


28 
96 
72 
33 
395 


520 
333 
168 

75 

7 

179 

16 

12 

103 
31 

218 
46 
107 


21 
2,265 


Children 

and 
youths. 


123 
109 


2 

2 

56 

17 

59 

10 

3 

1 

436 

1 


506 

21 

3 


262 

2 


11 


Total 

amount  paid 

in  wages 

during  the 

year. 


3 

4 

2 

6 

4 

125 

5 

19 

2 

2 

23 

16 

103 

15 

6 

56 

5 

15 

100 


$7,  820 

240,  250 

82,  753 

35,  OCO 

486,  448 

336,  327 
21,  019 

147,  775 
109,  754 

387, 113 

615,  208 
124,  063 
.33,  300 
51,340 
176,  010 

39,  564 

19,  550 

319,  604 

693,  867 

6,600 

490,  3  CI 

38,  830 
49,  647 
12,  690 
92,  681 

6,530 

291, 15G 

1,650 

1,  783,  913 

8,460 

22,  450 
109, 142 
362,106 
164,  357 

39,  625 


23,  770 
29,  358 
536,  458 
44,  626 
8,900 

106,  845 
5,  811 

153,  263 
33,  739 
73,  335 

11,500 

5,920 

2,750 

41,  635 

97,  989 


16,  660 
59,  021 
33,450 
51,  227 
202,  061 

28,  300 

2,900 

258,  033 

190,  976 

82,  665 

65,  500 
8,811 
105, 103 
9,600 
5,504 

86, 142 
19, 115 
98,  735 
18, 140 
55, 106 

208,  829 

8,950 
,  399,  393 


Value  of 
materials. 


$3,  600 

2,  035,  382 

439,  840 

41.5,  600 

2,461,159 

437,  360 

22,  865 

268,  895 

261,  600 

674, 141 

612,3.51 
460,  723 
224,  900 
137,  0S4 
581,  472 

13.6^0 

7,307 

414,090 

943,  069 

300,  000 

391,  689 

281,400 

345,  850 

09,  550 

66,  047 

34,  500 

467,  007 

2,550 

1,  955,  668 

12,  000 

44, 400 

249,  705 

1,304,347 

248,  0.52 

124,  480 


11,440 
36,  870 
724,  432 
200, 800 
10,  460 

222,  815 

4,170 

i,  509, 139 

124,  600 

279, 638 

4,630 

2,950 

9,500 

103,  870 

228,  918 


14,  625 
34,  908 
23,  735 
122,  974 
15,  544,  084 

43,  000 

5,100 

531,  861 

253,413 

235,  503 

55,  600 

28,  425 

210,  267 

176,  000 

1,162 

274,  480 
41,044 
73,477 
40,  700 

104,  771 

433,  855 

13,  800 
4,  990,  581 


Value  of 
products. 


$18,100 

2,520,792 

579, 350 

586,  50O 

i,  426, 2C4 

989, 020 
CO,  560' 
633, 097 
480, 810 

1,  442, 861' 

1,  392, 231 
677, 792 
317,000 
230, 644 
909, 000- 

88, 455 
30,  OOO 

904.732 
2, 166, 966 

345, 000' 

1,204,861 
390, 900 
771,631 
126, 000 
231,  935 

78, 000 

973, 588 

7,000 

5, 469, 518 

28, 050 

87, 700 
465, 667 

2,  09.i,  460 
550,  558 
195, 045 


51, 613 
102, 700 
1, 479, 148 
329, 800 
29,  9i!0 

443,425 
16, 285 
7,  096, 777 
208, 633 
487, 30$ 

25, 730 
10, 800 
18, 509 
207, 050 
398,780 


53, 201) 

11,1,630 

97, 900 

220, 295 

16, 518, 760 

106, 000 

14,000 

1,  055, 472 

524, 283 

400,708 

162, 000 
50,046 
390, 848 
235,  OOO 
12, 000 

427, 371 
69, 417 

232, 965 
70, 345 

214, 667 

791,355 

33,  50O 
8,  041, 397 


a  Embracing  agricultural  implements;  artificial  limbs;  bags,  other  than  paper-  bao-.s  ua,TieT--  hnaVAfa    vo+*-^»  „„.i      -n  .    »,.  ,  ,         i>     .    i^nA*- 

and  shoo  uppers^;  b^oxes,,  cigar;  b'Jick  and  tile;,buttcns ;  c^rpefs',  «l^^^}^^jMj^^:  ^^^^^1^<^-^^X^  .I'i!;  c^lllirl^^^t^'^^Zl 

IPV  -     (^nrrliola    nv.il     ..;. J-J. i: .-l-.n-In    nnl1    at*.Wf*T 


butter  (factory);  chocolate;  cleansing  and  polishing  preparations;  clocks;  cloth-finishing'  collars  and  <uflr«"nn^or""„.„-/i;„i.  „    i    ■    '  /r'\-'"   i    ■■    „„,i  =awpp 

pipe;  dyeing  and  finiahing  textilesr  dyeelufls  and  extracts;  engravers'  materials-  explosivef  am    flrr -^'„?k?    ^™  .      '^ ''?'' ?''"P^'  "^^V^on-t'-'Si  dram  and  sewer 
gas  and'lamp  fixtures;  gas  machines'and  meters;  glass;  glue';  grapWtO;  grindstones;  haraS„naFeriIls-hin^./;n?^^^^  """"^SS  Sera 

fron  nails  and  spikes,  cut  and  wn.ught;  iron  work,  architecturafand  ornamental;  Jewelry  and  instrimieS  cases    Hm^?l^rn^^^^        '."''i  '™?  ''T?  *°1  w  niil' 
sheet,  and  shot;  leather  goods;  lime;  lumber,  sawed;  malt;  matches,  millstones ;miriois;neeXsTndm^nar'es—^  and  reflectors ;_  lard,  refined;  lead,,bar,  pipe, 

gold;  photographic  apparatus;  plated  and  britunnia  wr"-"-  i-A..oHnc  a,wi  L.^,.i^i-^  i _'^.,   .     ,.  i    .  >  neis  . 

saws 
game 

■  •9( 


gas  and  lamp  fixtures ;  gas  machines  and  meters;  glass;  glue;  grapWtO;  grindstones;  hat  and  cop  njaterials-  hmV^\T„XZ.\,Vt"t'„  '"'  ^'^'^'"'■''°'   \" r„'^  lir.lftm-a'- 

^—  -uils  and  spikes,  cut  and  wn.ught;  iron  work,  architecturafand  omameutal;  Jewelry  and  instrimieS  cases    Hm^?l^rn^^^^        '."''i  '™?  ''T?  *°1  w  hIm' 
and  shot;  leather  goods;  lime;  lumber,  sawed;  malt;  matches,  millstones  ;mirios -neeXV'mdnfnr  nV^^Pl      -'' "''^'''^^r',.'^^^^^  ^'^^'''-^    'S' 

photographic  apparatus;  plated  and  britannia  ware;  regalias  and  society  bannCT^  JeSms  '^XL  ivo.v  Ir^' '■  "'''^  °''''-,"™'''  °'';'""'''i?^Tr„'Xof  • 
shoddy;  silverware;  smelting  and  refining;  .starch;  telegraph  and  telephone  apparatus  terra-^ttaw^rJtnWenM'  ^•'"''s.  <l<"!rs.  and  vaults  firc-ptoof, 
;  tools;  veneering;  vinegar;  washing-machines  and  clothes-wringers ;  watches;  and  voolen  goods  tobacco,  chewing,  smokmg,  and  snuff;  toys  ana 
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Table  VI.— MANUFAOTUEBS  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  BRIDGEPORT,  CONN. 

[Statistics  collected  under  the  direction  of  William  E.  Diseuow,  Special  Agent.] 


Mechanical  and  manufacturing  industries. 


All  industries . 


Blacksmithing 

Boots  and  shoes,  including  custom  work  and  repairing 

Biead  and  other  bakery  products 

Carpentering 

Carriages  and  wagons  


Confectionery 

Cutlery  and  edge  tools  (see  also  Hardware)  . 

Foundery  and  machine-shop  products 

Furoiturc 

Hardware  (see  also  Cutlery  and  edge  tools)  . 


Liquors,  malt 

Marble  and  stone  work  , 

Photographing  

Printing  and  publishing 
Saddlery  and  naraess  . . 


No.  of 

estab- 

lish- 

monts. 


Capital. 


Shirts 

■Springs,  steel,  car,  and  caixiage 
Tobacco,  cigars  and  cigarettes . . 

Watch  and  clock  repairing 

All  other  industries  (a)    


6 

7 
8 
10 
C 

4 
3 
11 
6 
C 

0 

3  ' 
7  ! 
6 

l\ 
6  ' 

5? 


23,  225 
50,  050 

17,  000 

18,  200 
79,  250 

10,700 
213,  000 
222,  726 
171,  I  00 
261,  850 

121,  000 

113,  200 

8,  000 

77,  000 

35,  000 

112,  9.50 

65,  230 

5,  550 

20,  200 

,  126,  634 


AVERAGE  NUMDElt  OF 
HANDS  EJirLOYED. 


Males   !  J^emalos  Children 
abovoie  above  15       and 
years.       years.      youths. 


23 

60 

40 

181 

128 

12 
431 
392 
l:iG 
205 

27 
70 
5 
62 
60 

71 

175 

14 

8 

,366 


1,807 


Total 

amount  paid 

iu  wairi'S 

duiiug  the 

year. 


$3,  342,  935 


2 
145 


11,400 
40,  908 
23,  214 
71,926 
58,  494 

0,400 

226,200 

191,085 

62,  385 

96,  081 

12,  798 

37,371 

3,  350 

.  35,  744 

36,  534 

175,  770 

96,416 

0,  425 

3,700 

2,  157,  074 


Value  of 
matei'ials. 


Value  of 
products. 


$4,  819,  939 


,  458,  212 


17,  450 
84,  0.39 
67,  7.54 
133,  050 
90,049 

17,  785 
174,  275 
2.31,  837 

81,647 
148,740 

72,  660 
35,  000 
2,  900 
34,  932 
72, 430 

226,  705 

219,838 

10,  900 

1,700 

3,  095,  128 


39,  779 
153,  764 
113,040 
228,  428 
I'.IO,  700 

.■iC,  535 
443,  800 
4r6,  185 
h<r,,  889 
324,  876 

122,  943 
98,  600 
11,000 
85,  559 

134,  600 

443,  490 

351,  341 

22,  700 

8,  5U0 

6,  970,  683 


a  Embracing  ammunition;  belting  and  hose,  leather;  bookbindiug  and  blank-book  makiug;  boxes,  fancy  aud  paper;  brass  and  copper,  rolled;  brass  castings; 
buttons;  carpets,  other  than  rag;  carriage  aud  wagon  materials;  coftee  and  spices,  roasted  andgiound;  cofliii,.^,  burial  cases,  aud  undeilaliers' goods;  corsets;  drugs 
.and  chemicals;  electroplating;  eugraviug  aud  die-sinking;  files;  fire-arms;  llouriug-  and  grist-mill  products;  bairwork;  irou  and  steel;  looking-glass  and  picture 
frames;  mantels,  slate,  marble,  and  marbleized;  millinery  aud  lace  goods;  mixed  textiles;  musical  iusti-uments,  organs  aud  materials;  paints;  plated  aud  britaunia 
ware;  rubber  and  elastic  goods;  sash,  doors,  and  blinds;  sewing  machines  and  attachments;  .■^ilk  and  silk  goods;  soap  and  candles;  steam  fittings  and  heating 
apparatus;  tinware,  copperware,  and  sheet-iron  ware;  toys  and  games;  tools;  upholstering;  upholstering  miiterials;  varnish;  wheel  weighting;  wood,  turned  and 
■carved;  and  wool  hats. 

CITY  OF  BROOKLYN,  N.  Y. 

[Statistics  collected  under  the  direction  of  (Tames  H.  FnornrNGHAM,  Chief  Special  Agent.    See  note  on  page  379.] 


Allindustries 5,201        $61,646,749        37,105         7,020  3,462        $22,487,4.57       $129,086,091        $177,223,142 


Artificial  feathers  and  flowers  (see  also  Millinery  and  lace  goods) . 

Awnings  and  tents 

Bags,  paper 

Baskets,  rattan  and  willow  ware 

Blacksmithing 


Bookbinding  and  blank-book  making 

Boots  and  shoes,  including  custom  work  and  repairing  . 

Boxes,  cigar 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 


Brass  castings 

Brass  ware 

Bread  and  other  bakery  products  . 

Brick  and  tile 

Brooms  and  brushes 


Buttons 

Carpentering 

'Carpets,  rag 

Carriages  and  wagons , 

Cars,  railroad,  street,  and  repairs 

Cleansing  and  polishing  preparations 

Clothing,  men's , 

<^lothing,  women's 

Coffee  and  spices,  roasted  and  ground    

Coffins,  bunal  cases,  and  undertakers'  goods  . 


Confectionery 

Cooperage 

Coppersmithing  (see  also  Tinware,  copperware,  and  sheet-iron  ware) . 

Cordage  and  twine 

Cork  cutting. 


•Cutlery  and  edge  tools  (see  also  Hardware) 

IJentistry,  mechanical 

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds)  . 

JJyemg  and  cleaning 

Electroplating 

I'ancy  articles 

Fertilizers  . . . 

Files.  


Flouring,  and  gristmill  products  '. 
Hooa.  preparations  (see  page  39)  . . . 


Foundery  and  machine-shop  products  

i  urniture  (see  also  Mattresses  and  spring  beds ;  Upholstering) . 

Furniture,  chairs 

Furs,  dressed ...  

•Glass  


■GlasB,  cut,  stained,  and  ornamented 

bow  and  silver  leaf  and  foil 

w'ease  and  tallow 
Hairwork 

Hardware  (see  also  CntlerV  and  edge  tools) '. 


12 

3 

12 

222 

4 

646 

3 

12 

7 

IS 

7 

532 


6 

300 

13 

90 
7 

6 

328 

26  ■ 


104 

42 
10  j 
12  I 


14 
3 

12 
9 
9 

121 
88 
11 
22 
12 


11,  550 
7,200 
2,200 

10,  026 
194,  573 

4,600 

311,836 

28,  000 

49,  050 

998,  600 

1.51,  350 

38,  800 

1,  020,  375 

113,  000 

69,  375 

33,  000 

1,  229,  678 

2,850 

484,  3.J0 

61,  774 

112,  000 
962,  445 
157,  425 

70,  000 
47,  000 

236,  275 

913,  700 

18,  900 

2,  560,  700 
102,  800 

2,600 
69,  200 

3,  449,  650 

23,  250 
10,  650 

81,  400 
546,  000 

25,  750 
662,  600 
155,  250 

4,  079,  250 
405,  680 

41,110 
416,  265 
930,  600 

22, 150 

4,600 

51,070 

44,150 

432,  560 


24 
371 

10 

944 

49 

50 

540 

117 

62 

1,017 

134 

134 

23 

1,896 

14 

484 

92 

44 
973 
44 
42 
41 

165 
1,111 

27 

665 

50 

6 
39 

808 
40 
11 


68 
139 
63 

3,760 

608 

88 

251 

1,153 

14 

1 

11 

17 

391 


100 
7 
6 
3 


3 

216 

6 

88 


47 
120 

'"i 


1 

274 
601 


129 
8 
4 


199 
36 


22 

4 

5 

242 

603 

361 

31 

16 

15 
14 

"is 

■■■4 

140 
18 
o 

23 
060 


16, 170 
9,319 
1,  420 

11,  033 
232,  262 

7,008 
502,  834 

27,  083 
4,5,  089 

243,  812 

69,  540 
33, 132 
596,  660 
72,  774 
59,  372 

30,  537 

1,  325,  .540 

4,513 

289, 155 

65,  329 

24,  936 
686,311 
189,  480 

28,  998 
22,  362 

79,  477 
595,  010 

11,  365 
3811,  223 

31,  220 

3,626 

17,  741 

473,  353 

22,  340 
9,  371 

34,  827 
61,  000 
29, 192 
98,  655 
33,  853 

2,  283,  934 
315,  4:i9 

.50,  058 
137,374 
630,  857 

0,014 
2,  4:;4 
0,86' I 

23,  0^3 
103,  ISO 


$129,  086,  091 

$177,  223, 142 

16,  321 

45,  240 

14,  559 

35,  843 

8,390 

12,  766 

14,  206 

35,  238 

190,  665 

C22,  780 

3,030 

17,  601 

852,  108 

1,819,993 

42, 100 

77,  700 

79,  066 

158,  820 

1,  286,  630 

1,  767,  640 

244,  747 

304,  875 

67,  813 

11 -3,  759 

3,  696,  720 

6,  694,  975 

69,326 

201,  084 

96,  074 

207,  792 

16,  303 

64,  813 

2,  967,  855 

5,  124,  407 

11,333 

21,741 

328,  425 

829,  492 

59,  266 

137,  o;.5 

36,  919 

114,  750 

1,571,974 

2,  937.  262 

390,  223 

711,  '340 

183,  .342 

250,  874 

24,  503 

63,  269 

601,  766 

822,  843 

1,  583,  987 

2,  512,  741 

24,455 

47,  629 

3,  206,  319 

3,  916,  366 

100,  443 

161,  853 

1,705 

10,  450 

28,  521 

137,271 

3,  446,  549 

4,  900,  338 

178,  667 

236,  007 

3,630 

21,  032 

27,  635 

90,  739 

1,  063,  867 

1,  252,  756 

21,  978 

68,  509 

2,  615,  270 

2,  890,  503 

192,  882 

26S,  823 

3, 146,  992 

6,  984,  832 

439,  136 

953,  472 

49,  195 

121,  703 

665,  154 

830,  804 

489,  593 

1,  318,  081 

15,698 

33,  461 

28,  174 

43, 178 

304,  740 

338,  215 

44,0)3 

101,  395 

401,  251 

750,  297 

397 
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Table  VI.— MAl^UFACTUEES  OF  100  PEmCIPAL  CITIES,  BY  SPECIFIED  INDUSTPJES:  1880. 

CITY  OF  BEOOKLTN,  N.  Y.— ContiDued. 


Meclianical  and  manufacturing  industries. 


Ko.of 
estab- 
lish- 
ments. 


Hats  and  caps,  not  including  wool  hats  . . 
Ink 

Instruments,  professional  and  scientific  . 

Iron  holts,  nuts,  washers,  and  rivets 

Iron  railing,  wrought 


Ivory  and  hone  work  - . 
Jute  and  j  ute  goods  . . . 

kindling  wood 

Leather,  dressed  shins . 
Lime  and  cement 


Liquors,  malt 

Loch-  and  gun-smithing , 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  "Wood,  turned  and 

carved). 
Malt 


Marble  and  stone  work ^ 

Mastmry,  brick  and  stone 

Mats  and  matting 

Mattresses  and  spring  beds  (see  also  Furniture) 

Millinery  and  lace  goods  (see  also  Artificial  feathers  and  flowers) . 

Mineral  and  soda  waters * 

Mixed  textiles  (see  also  Silk  and  silk  goods) 

Models  and  patterns 

Musical  instruujents  and  materials  (not  speoiflod) 

Musical  instniments,  organs  and  materials 

Musical  instruments,  pianos  and  materials 

Oil,  lubricating 

Oil,  resin 

Painting  and  paperhanging 

Paints  (see  also  Varnish) '.'.'..'. 


Paperhangings 

Paper  patterns '.,.'.'.'.'.'.'.'.'. 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 

Photographing  

Pickles,  preserves,  and  sauces !. 

Plumbing  and  ga.sfitting 

Printing  and  publishing "llV.m.\["] 

Pumps,  not  including  steam  pumps 

Reoting  and  roofing  materials 

Kuhber  and  elastic  goods '.V.'/.V.'.".',' 


Saddlery  and  harness ! 

Sash,  doors,  and  bUnds  (see  also  Lumber,  planed;  Wood'  turned  and 
carved). 

Sewing  machines  and  attachments 

Shipbuilding 

Shirts 


Silk  and  silk  goods  (see  also  Mixed  textiles) 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

Soap  and  candles 

Spectacles  and  eyeglasses 

Sporting  goods V.'.'. 


Stamped  ware  (see  also  Tinware,  copperware,  and  sheet-iron  ware) . 

Stationery  goods 

Stone-  and  earthen- ware \ 

Sugar  and  molasses,  refined ' ' 

Surgical  appliances [[ 


Tinware,  copperware,  and  sheet-iron  ware  (see  also  Coppersmithing- 
Stamped  ware).  ' 

Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 
cigarettes) . 

Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking 
snuff). 

Toys  and  games 

Trunks  and  valises 


Umbrellas  and  canes 

Upholstering  (see  also  Furniture) . 

Varnish  (see  also  Paints) 

Vinegar  

Watch  and  clock  repairing 


Watch  cases 

Window  blinds  and  shades ] . . 

Wirowork 

Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors,  and 

blinds). 
Wooden  ware 


Zinc 

All  other  industries  (a)  . 


92 

75 
7 
7 

13 

21 

11 

9 

9 

4 

11 

3 

3 

271 

26 


216 
64 


29 


119 

10 

341 

10 

7 


7 
109 

4 
12 
10 
19 


Capital. 


$533, 915 
220,  000 
116,  200 
114,  899 
73, 147 

10,  842 
390,  000 
211,900 
691,  650 

77,  000 

3,  838,  500 
27, 100 

33,  050 
676,  500 

262,  000 

738,  300 
123,  295 
193,  650 
31,100 
140,  700 

107,  800 
338,  300 

11,  260 
13,  500 

7,700 

195,  775 
22,  000 
82,  523 

335,  425 
2,  602,  800 

285,  000 
105, 100 
550,  000 

88,  950 

34,  400 

852,  890 

889,  284 

10, 150 

82,  975 

298,  837 

105,  877 
368,  350 

10,  725 

768,  050 

97,  300 

559,  325 
1, 125,  000 
338,  000 
39,  300 
65,  750 

870,  000 

325,  800 

198,  60O 

10,  946,  000 

10,  650 

156,  350 

1,  059,  890 

376,  600 

255,  775 

89,  800 

18,  600 
584,  535 
716,  800 
63,712 
82,  668 

156,  565 
294,  450 
240,  778 
95,  300 

9,250 

26,  500 
5,  231,  247 


jiVEKAGE  NUMBEK   OP 
HANDS  EMPLOYED. 


Males 
above  16 
years. 


905 
23 

108 
91 
79 

64 
197 
235 
511 

49 


39 
492 


730 
551 
183 
24 
33 


115 

7 

23 

938 

856 

230 
13 
57 
64 
17 

668 
693 
17 
196 
185 

128 
393 

24 

957 

57 

147 
200 
101 

75 
77 


175 

2,054 

4 

268 

129 

519 

146 
59 

4 

197 

70 

18 

133 

261 
129 
128 
78 


14 
3,060 


Femalea  Children 
above  15       and 
years,      youths. 


378 


282 
2 
21 


122 

"i 


10 
'240' 
453 


4 
15 
24 

112 

91 

113 


2 
466 

17 

199 
18 


Total 
amount  paid 

in  wages 
during  the 

year. 


10 


92 


15 
40 

5 
..... 

107 


1 

438 


$626,  504 
18,  750 
65,  515 
43,  456 
53,  468 

23,  949 
132,  621 
116,  932 
248,  932 

20,  914 

538,  594 
10,  793 

23,  866 
230,  827 

24,  375 

521,  858 
374,  569 
116,  029 
13,  268 
48,  710 

29,  475 
99,  430 
18,  530 
20,  543 
6,139 


3,941 

14,  590 

553,  040 

478,  376 

175,733 
40,  538 
56,  411 
37,  455 
6,908 

377,  195 

522,  075 

9,708 

98, 443 

120,  885 

73,  437 
190,  509 

16,  780 
746,  856 
105,  723 

231, 135 
194,  568 
5.5,  642 
36,  656 
45, 112 

394,  779 

65,  390 

102,  053 

954,  929 

5,294 

160,  331 

198,  770 


109,  958 
32, 138 

4,066 

146,  950 

47,  186 

6,974 

76, 171 

249,  816 
82, 171 
83,  690 
39,  866 

9,477 

11,  502 
1,  691, 160 


Value  of 
materials. 


$999,  218 

124,  080 

35,  018 

103,  552 

56,  748 

22,  671 
415,  788 
276,  907 

1,  258,  407 

45, 192 

2,  729,  792 

11,  867 

56,  725 

1,  271,  317 

323,  915 

554,  084 
694, 426 
203,  427 
67,640 
339,  634 


63, 196 

263,  097 

5,643 

56,  483 

4,237 

122,  810 

31,  221 

189,  622 

496,  527 

4,  023,  500 

783,  753 

44,000 

274,  474 

26,  685 

38,  830 

701,  530 

452,  610 

8,156 

160,  974 

664,  335 

151,  848 

398,  679 

6,244 

1,  044,  724 

260,  611 

443, 135 

7,  340,  450 

687,  036 

5,300 

32,  487 

936,  084 

226,  237 

56,  960 

56,  423,  868 

7,686 

346,  867 

931,  250 

381,  589 

142,  769 

68,  249 

14,  305 

483,  514 

353, 205 

64,  630 

717, 177 

224,  722 

97,  641 

52,  411 

21, 150 

10,  520 
8,  546,  026 


Value  of 
prodacta. 


$1,978,145. 
189, 410 
144, 611 
185, 245- 
141, 897 


a  Embracing  agricultural  implements;  babbitt  metal  and  solder;  baking  and  yeast  powders  ■  beltinir  it,<i  >./>oo  j»n*i,„      1  -n-    j  t  1 1  1  ~„*.,.foi<..  bone-, 

ivory-,  and  lamp-black;  boot  and  shoe  findings;  brass  and  copper,  rolled;  carpets,  wood;  SrriagesVnd  sleds  ^bilfe-l    I?  V  Milliard  tables  and  m^^rids    Wne^ 
finishing  textiles;  dyestuffs  and  extracts;  eng'.aving,  wood  f  envelopes    explosives  and  fir^wo^rks    felt  goicL^r;  and t^^^^^ 

l"h"S™.Pl>i°K;  oil,  essential;  oil,  linseed';  oilcloth,  floor;  oleomar- 


cases;  lamps  and  leflectors;  lead,  bar.  pipe,  sheet,  and  shot;  leather,  tanned;  Ifquors,  distihed ; 


gerine;  paper;  paving  njaterials;  pencils,  lead;  pons,  gold;  photographic  apparatus;  plated  and  britannia  wiTre .  ,„w.,^„,  „„,,  .  .        ,      ,„„„,„„ 

ors ;  regalia  and  society  banners  and  emblems ;  sanfl  and  ?mery  paper  and  c  oth ;  saC  steaw  goodr.  tliiSe^v    ,^?,h^i  P"?*'"^  "J^'-T  i„,^h  S 
;  whalebone  and  rattan;  wheelbarrows;  wire;  wood  preserving;  and  wool  hats.  s^aw  goods,  taxidermy;  upholstering  matemie ;  watch  and 


refrigerators ; 
materiais 
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TABLE  VI.— MANUFACTURES  OF  100  PEHSTOIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  BUFFALO.  N.  Y. 

[Statistica  collected  nndor  the  direction  of  SiL^ia  J.  Douglas,  Chief  Special  Agent.    See  note  on  page  :;70.] 


I 


Mechanical  and  manufactni-iug  industries. 


No.  of 

cstab- 
:  lish- 
'  ments. 


All  indnatises. 


Agricnltural  implements 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals). 

Belting  and  hose,  leather 

Billiard  tables  and  materials 

Blackamithing  (aee  also  Wheelwrighting) 


Bookbinding  and  blank-book  making 

Boots  and  shoes,  including  custom  work  and  repairing  . 

Braes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  castings 


Bread  and  other  bakery  products 

Brick  and  tile 

Brooms  and  brushes 

Carpentering 

Carriages  and  sleds,  children's 

Carriages  and  wagons  (see  also  Wheelwrighting) 

Clothing,  men's 

Coffee  and  apices,  roasted  and  ground 

Confectionery 

(Cooperage 

Cutlery  and  edge  tools  (see  also  Hardware) 

Dentistry,  mechanical 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders;  Patent 
medicines  and  compounds). 

Dyeing  and  cleaning 

Engraving,  steel 

Engraving,  wood 

Files 

Flouring-  and  grist-miU  products 

Foundery  and  macbine-shop  products 

Furniture  (see  also  Mattresses  and  spring  beds ;  Uphol storing) 

Furs,  dressed 

Glucose 

Hardware  (see  also  Cutlei-y  and  edge  tools)    

Hats  and  caps,  not  including  wool  hats 

Iron  and  steel 

Iron  forgings 

Leather,  cuiTied  

Leather,  tanned 


Liquors,  malt. 

Lithographing  (aee  also  Printing  and  publishing) 

Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Wood,  turned  and  carved)  - 

Halt 

Marble  and  stonework 


Masonry,  brick  and  atone 

Mattresses  and  spring  beds  (see  also  Furniture) 

Musical  instruments,  pianos  and  materials 

Painting  and  paperhanging 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals)  - 

Photo^aphing 

Plumbing  and  gasfitting 

Printing  and  publishing  (see  also  Lithographing) 

Pumps,  not  including  steam  pumps 

Refrigerators 


Roofing  and  roofing  materials 

Saddlery  and  harness 

Shipbuilding 

Shirts 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

Soap  and  candles 

Starch 

Stereotyping  and  electrotypmg 

Stone-  and  earthen-ware  

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Trunks  and  valiaea 

Upholslermg  (see  also  Furniture) 

vmegar 

Watch  and  clock  repairing 


Wheelwrighting  (see  also  Blackamithing ;  Carriages  and  wagons)  - 
Wirework  . 


Wood,  turned  and  caivcd  (see  also  Lumber,  planed)  . 
AU  other  induatries  (a) 


Capital. 


AVEltAGE  NUMBER   OF 
UAXD3  EJIPLOIED. 


1,183 


6 

131 
4 
0 

7 


$26,  847,  937 


341,  500 

38,  'JOO 
120,  000 

13,  500 
66, 175 

73,  800 
490, 148 
10,  500 
27,  590 
40,  COO 

352,  550 

161,  495 

13,700 

45,  600 
47,  800 

295,  909 
1,  090,  900 
120,  300 
173,  700 
251,  857 

98,  400 
5,875 

314,  600 

31,350 
4,100 

6,600 

12,  400 
940,  000 

3,  OSO,  918 

578,  200 

85,  000 

1,  750,  000 

230,  000 

17,  950 
1,  790,  000 

255,  0(10 

93,  000 

1,  077,  000 

1,  859,  975 

190,  000 

4,600 

39,  700 
1, 183,  000 
1,342,000 

274,  050 

27,  250 
19,  098 

40,  000 
40, 157 

1,  098, 100 

46,  500 

99,  300 
819,  000 

13,  000 
125,  000 

19,  321 
87,  844 

576,  500 

20,  800 
872,  500 

579,  000 
245,  000 

39,  000 

8,500 

203,  050 

196,  929 

38,  600 

4,450 

52,  100 

18,  000 

83,  325 
119,  800 
46,  000 

2,  264,  382 


Males    Females 

above  10 1  above  15 

years.       years. 


15,  033 


255 
13 
39 


37 
549 
10 
43 
37 

238 
226 

16 
120 

29 

281 
649 
22 
121 
315 

83 


12 
4 

10 
32 

120 
,011 

371 

19 
775 
223 
"l2 
688 

180 
64 
375 
360 
128 

7 
40 
561 

275 
477 

123 
10 
44 

175 


152 

424 

19 

212 

38 
93 

709 
10 

289 

153 

184 

30 

10 

213 

250 

43 

5 

18 

25 

93 

86 

1,490 


Children 

and 
youths,  j 


853 
4 
75 


14 


Total 

amount  paid 

in  Avages 

during  the 

year. 


10 
6 

214 


1,193 


152 
62 

3 

17 
41 


48 
1.5 
1 


4 
42 
19 
175 


.$7,  442,  109 


86,  773 
6,  950 

18,  500 
3,500 

33,  227 

30,  COO 
268,  309 
15,100 
14,  053 
18,  990 

125,  805 

lOe,  750 

8,796 

56,  780 

14,  000 

143,  221 
576,  425 
11,  706 
77,  770 
130,  340 

46,  039 
3,635 

25,  000 

4,090 
2,850 

16, 100 

13,  625 
58,  984 

936,  543 
218,549 

14,  378 
485,  000 
106,  025 

0, 150 
212,  278 

09.  000 

26,  233 
140,  442 
179,  962 

99,  400 

4,050 
13,  205 

243,  820 
91,  840 

189,  649 

47,  700 
0,074 

22,  450 
98,  070 
60,  471 

15,  388 
77,  890 

261,  803 
9,  875 
88,  700 

13,  951 
41,  483 

328,  390 

21,760 

170,  433 

81,  095 

77,  691 

26,  400 

4,675 

115,  417 

114,  470 

16,596 

1,  960 

9,842 

14,  538  1 

31,795 

55,  305 

35,910 

643,535 


Y.alue  of 
materials. 


$27,  552,  086 


Value  of 
products. 


$42,  937,  701 


129,  800 
61,  800 

285,  000 

7,100 

41, 108 

53,  900 

579. 157 

44, 190 

34,  550 

36,  378 

605,  993 
45,  270 

23,  379 
127,  275 

37,  500 

184,  081 

1,  798,  067 
187,  000 
262,  C80 
232,  245 

50,  900 

6,800 

137,  635 

3,230 
1,100 

1,  825 
6,000 

2,  081,  5.32 

1,  93.1,  038 
370,005 

86,  500  1 

2,  000,  00!) 
174,  644  . 

17,050 
635,  353 

225,  000 

439,  250 

1,  446,  800 

916,171 

185,  010 

10,  850 
45,780 
784,  641 

1,  512,  752 
182,  829 

50,  250 

31,  945 

13,114 

110,  185 

261,  345 

13,275 

151,  500 

372,  318 

7,850 

113,  500 

30,791 

80,  498 

455,  252 

24,  300 

3,  023,  924 

881,  114 

378,  176 

9,600 

2,  275 
269,  470 

241,  758 

43,  500 

8,200 

63,  406 

10,  493 

38,  854 

114,  614 
56,  630 

2,  663,  781 


423,  500 
79,400 

322,  000 
16,000 

121,915 

104, 100 

1,  068,  296 

72,  225 

61,  812 
71.  400 

924,  420 
201.  040 
43,  893 

224, 100 
75,  4C!) 

410,  631 

2,  747,  475 
230,  500 
433,  800 
432, 162 

115, 100 

22,  500 

204,  906 

12,  500 
7,  600' 

30,  550 

29,  500 
2,251,848 

3,  577,  029 
773,  091 

136,750 

3,  07.'.,  000 
382,  003 

30,  200 
887,  012 

400,  000. 

510.  500' 

1,  757,  600' 

1,  636,  020 
381,  800 

20,  500 

86,  700 

1,219,400 

2,  002,  893 
433,  023 

144,  350. 
64,  0.;2 
42,  679. 
258,  4KS 
054,  027 

64,  800 
288,  200. 
975,  022 

2,5,  200. 
264,  600. 

62,  728 
16.5,841 
859,  758 

60,  500 
3, 441,  260 

1, 176,  840 

625,  390 

68,  000 

17,  fOO 

492,  317 

464.  946 
79.  800 
15,  600 
84,200 
42,  099 

107,603 
203,  500 
115,  526 

4,  028,  691 


M«  window  blinds  and  shades. 


399 
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STATISTICS  OF  MANUFACTURES. 


Table  VI.— MANUFAOTUEES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  mDUSTEIES:  1880. 


CITY  OF  CAMBRIDGE,  MASS. 
[Statistics  collected  under  the  direction  of  Simeon  Snow,  Special  Agent] 


Mechanical  and  manufacturing  industries. 


All  industries 

Blacksmithing  (see  also  "Wheelwrigliting) 

Bookbinding  and  blank-book  making 

Eoots  and  shoes,  including  custom  work  and  repairing 

Bread  and  r.ther  bakery  products 

Brick  and  tile 

Brooms  and  brushes 

Carpentering 

Carriages  and  "wagons  (see  also  "Wheel wrighttug) 

Confectionery 

Cooperage    

Drugs  and  chemicals 

yumiluro  (see  also  Mattresses  and  spring  beds)  

JToundery  and  machine-shop  products 

Leather,  curried 

Marble  and  stone  work 

Masonry,  brick  and  stone 

Mattresses  and  spring  beds  (see  also  Furniture) 

Musical  instruments,  organs  and  materials 

Musical  instruments,  pianos  and  materials 

Painting  and  paperhanging 

Photographing 

Plumbing  and  gasfitting  

Priuting  and  publishing 

Koofing  and  roofing  materials  

Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  butchering . . 

Soap""  and  candles 

Tinware,  copperware,  and  eheet-ii'on  ware 

Tobacco,  cigars  and  cigarettes  

"Wheelwrigliting  (see  also  Blacksmithing ;  Carriages  and  wagons) 

"Wood,  turned  and  carved 

Ail  other  industries  (a) . . . : 


No.  of 
estab- 
lish- 
ments. 


Capital. 


;,  480,  799 


29,  450 
14-t,  000 

31,  250 
121,  600 
457,  000 

34,  500 
100,  350 
148,  600 
76,  000 
42,  500 

235,  000 
275,  000 
137,  734 
104,  000 
98,  050 

100,  275 
29,  000 

693,  000 
54,200 
27, 100 

3,300 
11,  700 
313,  200 
4,000 
5,300 

560,  500 

375,  500 

50, 100 

14, 100 

8,850 

18,  800 
2,  276,  840 


AVEKAGE  KUMBEE  OF 
HANDS  EMPLOYED. 


M.ales 

above  16 

years. 


54 

81 

29 

170 

363 

47 
243 
104 

49 
116 

31 
502 
231 
140 
110 

216 

32 

481 

145 


4 
23 
485 
14 
13 


1,490 


Females 

above  15 

years. 


1,172 


109 

5 

80 


42 


7 
493 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


166 


2r 


Value  of 
materials. 


:,  416,  478 


27,  760 

78,  703 
n,  684 

113,  881 
73,  239 

19,  730 
134,  896 

62,  443 
29,  200 
64,  800 

21,  400 

204,  765 

128,  029 

70,  915 

54,865 

104,  852 

11,  270 
326,  090 

79,  870 
38,  285 

1,  950 

12,  049 
404,  789 

6,300 
0,750 

228,  800 
101,  096 
25,  772 

20,  546 
11,  540 

44,  800 
835,  401 


$20, 101, 340 


Value  of 
products. 


!6, 005, 0 


26,  900 
300,730 

25,  232 
346,  732 
120,  700 

75,  203 
298,  420 

75, 121 
153,  000 

77,  500 

194,  000 
233,  058 
344,  890 
601,  860 
30,  320 

233,  870 
24,  500 

292,  556 
67,  990 
30,  300 

2,050 

27,  800 
109,993 

14, 100 
8,450 

6,  434,  700 

1,  002,  696 

33,  200 

22,415 

11, 100 

54,  200 
8,  427,  751 


81,  790 
202,  485  . 

47, 109 
579,  floO 
217, 930 

124, 281 
491, 6.51 
161, 586 
203,800 
155, 500 

300,  000 
615, 191 
509, 326 
753, 000 
113, 798 

388, 030 
53, 000 
783, 222 
161, 900 
95, 610 

8,000 
56, 326 
785,443 
26,400 
21, 500 

7, 179, 625 

1, 983, 604 

70,410 

52, 350 

30,700 

126, 750 
10,225,710 


a  Embracing  boxes,  wooden,  packing;  bridges;  cars,  railroad,  street,  and  repairs;  cheese  and  butter  (factory);  clothiuK,  men's;  cofHns,  burial  cases,  and  undertakers' 
goods;  collars  and  cufis  paper;  cordage  and  twmo;  cutlery  and  edge  tools;  flavoring  extracts;  food  preparations;  flouring-  and  grist-miU  products-  hardware; 
instruments  prolessional  .ind  scientific;  iron  bolts,  nuts,  washers,  and  rivets;  iron  pipe,  wrought;  iron  and  steel;  lard,  refined;  leather,  tanned;  lime  and  cement ; 
liquors,  distilled;  looking-glass  and  picture  frames;  mats  and  m.attmg;  mineral  and  soda  waters;  models  and  patterns;  musical  instruments  and  "materials  (not 
epecihed);  pumps;  rubber  and  elastic  goods;  safes,  doors,  and  vaults,  fire-proof;  sash,  doors,  and  blinds;  shipbuilding;  sportinc  goods-  sprint's  steel  car  and 
carnage;  stamped  ware;  steam  fittings  and  heating  apparatus;  stone- and  earthen-ware;  sugar  and  molasses,  refined;  trunks  and' valises  -  upholsterui"-' vuiegar; 


and  window  blinds  and  shades. 


CITY  OF  CAMDEN,  N.  J. 
[Statistics  collected  under  the  direction  of  Joseph  B.  Fox,  Special  Agent.] 


All  industries 

Blacksmithing  (see  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

Carpentering 

Carpets,  rag 

Can-iages  and  wagons  (see  also  Wheelwrighting) 

Coffins,  burial  cases,  and  undertakers'  goods 

Confectionery 

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds) - 
Foundery  and  machine-shop  products 

Furniture  

Hats  and  caps,  not  including  wool  hats 

Lumber,  sawed 

Marble  and  stone  work 

Masonry,  brick  andstone 

Painting  and  paperhiinging 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 

Plumbing  and  gasfitting 

Printing  and  publishing 

-Boofing  and  roofing  materials 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Shipbuilding 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Watch  and  clock  repairing 

"Wheelwrighting  (see  also  Blacksmithing;  Carriages  and  wagons) 

"Woolen  goods  

All  other  industries  (a) 


$.5,  032,  835 


8,000 
29,  475 
04,  900 
55,  000 

5,600 

183,  000 

15,  700 
9,400 

800,  000 
815,  000 

11,  550 

3,200 

445,  000 

5,700 

37,  700 

21,  800 
3,300 

16,  000 
96,  225 
20,  500 

25,  360 

202,  000 

484,  400 

88,  950 

24,675 

7,000 

10,  850 

670,  000 

1,  022,  600 


3,293 

826 

251 

20 
140 
37 
87 
10 

192 

8 

20 

180 

869 

21 
6 

50 
8 

98 

63 

3 

30 

70 
19 

15 

152 
260 

74 
40 

5 

13 

235 

562 

57 

1 

4 

2 

7 

6 

2 

1 
42 

3 

3 

1 

1 

1 

11 

1 

6 
2 

91 
664 

43 
128 

$1,  626,  306 


8,296 
66,  632 
13,291 
43,  801 

2,940 

61,  528 
4,569 
9,106 

93,  752 
366,  091 

7,138 
2,785 

20,  600 
2,600 

49, 166 

28,  918 

1,396 

14,  329 

26,  350 

9,610 

7,024 
56,  024 
161,  855 
46,  893 
16,  478 

2,300 

5,900 

110,  909 

380,  085 


$4,  348,  710 


33,  778 
5,100 
18,  340 

25,  914 

26,  341 

15,946 

124, 464 

209,  649 

81, 100 

17,  937 

1,800 

7,410 

401,084 

1, 485,  287 


17,  644, 705 


11,  396 
125,  827 
74,  672 
66, 176 
7,600 

31,  098 
240,  975 
122,284 
143,382 

17,420 

58,  600 
3,300 

33,  200 
604,  333 
734,  226 

180,700 
11,320 
62, 970 

751,613 
1,293,050 

7,400 

2,950 

208,  900 

4,975 

51,  005 

22,280 

8,791 

307, 000 

14,306 
134,860 

87, 788 
11,676 
66, 050 
75,250 
63, 350 

28,700 
219,200 
438, 576 
156,421 

60,448 

8,030 

17,400 

764, 600 

3,344,278 


a  Embracing  baskets,  rattan  and  wdlow  ware;  boxes,  cigar;  brass  castings;  brick  and  tile;  brooms  and  brushes-  ci^ar  molds-  clothing  men's-  coffee  and 
spices  roasted  and  ground;  cooperage;  cotton  goods;  dentistry,  mechanical;  dyestnflB  and  extracts;  flouring- rndgrist°miirprod'uotTfraitT°nd  vegetables, 
canned  and  preserved ;  furnishing  goods,  men's,   glass;   go  d  and  silver  leaf  and  foil;   grease  and  tallow,  halrwork  •   hosterv  and  knitVonrt,    ink    ironwork. 


architectural  and  ornamental;  kindling  wood;  leather,  curried;  lime;  lock-andgiin-smitbinir-  lookinn--iTln<4v, -itiVi  1^;,.+,......  <-.,'..«    """""-'.  ""j"  "^^■'  ^ — ."J"!'  rir"^ ..  rminid 

paper;  jh^ds,  steel;  photographing;  pumps;  shirts;  sUkand  silk  goods;  soap  and  candles  ;5irawgOTasTXughterin"  an/  '  ""-  '  "''''^''f'''*'''"''-^-"'. 


400 


;  hairwork ;   hosiery  and  knit  goods ;  ink ;  iron  ' 
Jd  picture  fr.ames;  mixed  textUes;  oilcloth,  floor,  pi 
ughtering  and  meat-packing ;  vinegar ;  and  worsted  gooas. 


STATISTICS  OF  MANUFACTURES. 
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TABLE  VI.-MANUFACTUEES  OP  100  PEIKCIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES :  1880. 

CITY  OF  CHARLESTON,  S.  C. 

[Statistics  collected  under  the  direction  of  B.  E.  Stuart,  Special  Agent.] 


Mechanical  and  manufacturing  industries. 


All  industries 

Blacksmithing  (see  also  Wheelwrigliting) 

Boots  and  shoes,  including  custom  woris  and  rcpairin. 

Bread  and  other  bakery  products 

Carpentering 

Clothing,  men's 

Confectionery 

Cotton  compressing 

Dentistry,  mechanical 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Loclc-  and  gun-smithing 

Lumber,  planed 

Lumber,  sawed 

Marble  and  stone  work 

Mineral  and  soda  water 

Painting  and  paperhanging 

Photituraphing 

Plumbing  and  gasiitting 

Printing  and  publishing 

Saddlery  and  harness 

Shipbuilding 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Upholstering 

Watch  and  clock  repairing 

Wheelwrighting  (see  also  Elacksmithing) 

All  other  industries  (a) \. 


No.  of 
estab- 
lish- 
ments. 


Capital. 


10,  050 
1,120 
50,  850 
31,  050 
40, 100 

2,500 
530,  000 

2,800 

61,  000 

111,  700 

2,330 
82,  000 

115,  000 
14,  700 

4,  500 

5,  550 
4,800 
3,000 

116,  700 
5,150 

44,  350 
7,300 
8,000 

13,  400 
4,700 

18,  050 
417, 100 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


10 
11 
65 
448 
35 

4 
230 


27 
177 

5 

167 

37 

10 

13 

44 

4 

10 

144 

19 

85 
85 
33 
11 
11 

26 
121 


Females 

abovel5 

years. 


Children 

and 
youths 


208 


Total 

amount  paid 

in  wages 

during  the 

year. 


$C39,  030 


6,058 

4,256 

28,  695 

97,  738 

11,500 

1,630 
62,  900 


12,  070 
59, 150 

2,708 
3.5,  450 
21,  420 
10,  900 

4,059 

9,629 

1,800 

9,086 

88,  772 

9,030 

52,  810 
9,296 

13,411 
6,000 
9,990 

14,  388 
66,  278 


Value  of 
materials. 


$1,  468,  375 


3,855 

4,100 

120,800 

130,  998 

2.5,  700 

6,750 
6.5,  000 

3,785 

141,  300 

96,  100 

2,100 

121,950 

139,  509 

17,  000 

7,800 

10,  228 
1,500 
19,  050 
80, 150 
27,  001 

.53,  350 
16,  576 

9,240 
30,  420 

2,030 

7,685 
324,  338 


Value  of 
products. 


,  733,  590 


13,  727 
13, 191 
172, 185 
268,  565 
47,  300 

11,240 

198,  000 

9,800 

16T,  750 

174,  900 

11,  418 
189,  000 
254,  650 
34,  000 
20,250 

25,  450 

8,100 

33,176 

249,  320 

43,  650 

138,  650 
36,  176 

30,  520 
49,  600 
16,  900 

31,  066 
484, 106 


a  Embracing  axle-^ease  j  bagging,  flax,  hemp,  and  jute ;  hags,  other  than  paper  ;  baskets,  rattan  and  willow  ware ;  carriages  and  wagons ;  cars,  railroad,  street, 
and  repairs;  copperamithing ;  cotton-ties;  fertilizers;  furnishing  goods,  men's;  furniture;  liquors,  malt;  soap  and  candles ;  and  stencils  and  brands. 


CITY  OF  CHELSEA,  MASS. 
[Statistics  collected  under  the  direction  of  John  Sale,  Special  Agent. 


See  note  on  page  379.] 


All  industries 

Blacksmithing - 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

Brick  and  tile 

Carpentering 

Carriages  and  wagons 

Clothing,  men's 1 

Confectionery 

Cotton  goods 

Foundery  and  machine-  shop  products 

Furniture 

Leather,  curried 

Marble  and  stone  "work 

Masonry,  brick  and  stone 

Painting  and  paperhanging 

Plumbing  and  gasiitting 

Roofing  and  roofing  m.aterials 

Saddlery  and  harness 

Soap  and  candles 

Tobacco,  cigars  and  cigarettes 

AH  other  industries  (a) 


$1,  822,  250 


4 
5 

3  I 
4 
11 


9,960 
6,200 
96,  600 
31,  000 
17,  850 

12,  000 
3,700 
5,500 

405,  000 
516,  000 

38,  200 

53,  300 

3,800 

8,200 

8,350 

9,150 

13,  000 
4,300 

12,  800 
34,  950 

532,  400 


1,122 


6 
69 

284 

32 
79 
10 
30 
30 

20 

18 

6 

9 

36 

337 


118 


11 

2 
4 

1 

9 

6 

303 

4 

1 

1 

6,599 
4,470 
21,449 
14,750 
13,  799 

6,  320 

3,950 

1,400 

89,  360 

178,  837 

15,138 

37, 140 

5,600 

7,670 

12, 197 

0,611 

10,  700 

3,350 

4,912 

25,  598 

207,  897 


$2,  691,  911 


9,251 

6,600 

163,  675 

25,  000 

31,  647 

3,490 

7,000 

11,  200 

373,  703 

190,  000 

35,  676 
717,  601 

3,  6,50 
15,  500 

9,690 

13, 156 
54,  500 
3,300 
14,  060 
74,  640 

939,  772 


$3,  846,  250 


18,  988 
13,  400 
226,  312 
42,  250 
55, 119 

13,  900 
16,  300 
18,  800 
511,  340 
464,  000 

64,  814 
793,  263 
13,  650 
25, 166 
31,  601 

24,  340 

72,  000 

9,900 

22,  760 

110,  284 

1,  298, 173 


a  Embracing  baking  and  yeast  powders ;  bluing;  bone-,  ivorv-,  and  lamp-black;  bookbinding  and  Idank-book  making;  boxes,  fancy  and  paper  ;  brass  castings ; 
brooms  and  brushes;  cars,  railroad,  street,  and  repairs;  cleansing  and  polishing  preparations;  diugs  and  chemicals;  dyeing  and  cleanmg;  tertilizers ;  flavorrng 
extracts;  furniture  chairs-  hairwork-  hardware-  hosiery  and  knit  goods;  leather,  tanned;  looking-glass  and  picture  frames;  mattresses  and  spring  beds;  oil, 
lubricating;  oil  neat's-foot;  paperhano-ings ;  photographing;  printing  and  publishing;  rubber  and  elastic  goods;  shipbuilding  ;^stj)ne-  and  earthen- ware ;  tinware, 
copperware,  and  sheet-iron  ware;  tools';  type  founding;  upholstering;  varnish;  watch  and  clock  repairing ;  wheelwrightmg;  ~        '      ^ 

CITY  OF  CHICAGO,  ILL. 
[Statistics  collected  under  the  direction  of  Charles  Eandolph,  Chief  Special  Agent.] 


and  window  blinds  and  shades. 


■ill  industries 1    3,519      $68,836, 


Agricultural  implements 

Awnings  and  tents 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) . 

gaskets,  rattan  and  willow  ware 

iSilUard  tables  and  materials 


Blaoksimthing  (see  also  Wheelwrighting) 

^ookbiDding  and  blank-book  making 

goots  and  shoes,  including  custom  work  and  repairing . 

-Boxes,  cigar " 

Boxes,  fancy  and  paper !!."."."!.'. !.".'.'!!!!!"! 


3 

11 

4 

146 

26 

133 


3, 110,  000 

10,  360 

135,  000 

107,  760 

263,  200 

110,  375 

.  176,100 

997,  475 

54,  800 

66,  200 


62, 431   12,  185    4, 798   $34, 653, 462 


981 

20 

75 

119 

300 

335 

208 

1,387 

40 

68 


163 

358 

43 

178 


559,  632 
13,  540 
44, 134 
48,  750 

137,  225 

199,  689 

165,  102 

770, 191 

36,  268 

81,  550 


9,  209,  610   $249,  022,  948 


1,  642,  748 
46,  872 

485,  000 
54,  225 

283.  900 

123,  609 
203,  725 
1,  355,  208 
114,  090 
116,  400 


2,  699,  480 
72,  031 
635,000 
120,  400 
665,  400 

482,  029 
481, 131 
2, 479,  805 
179, 411 
254,  792 

401 


392 
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Table  YI.— MANUFAOTUEES  OF  100  PEIJSTCIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES:  1880. 

CITY  OF  CHICAGO,  ILL.—Continued. 


Mechanical  and  manufacturing  industries. 


No.  of 
estab- 
lish, 
ments. 


Boxes,  wooden,  paclfing 

Erass  castings 

Bread  and  other  bakery  products 

Brick  and  tile  (see  also  Terra-cotta  ware). 
Bridges 


Brooms  and  brushes 

Carpentering 

Carpets,  rag 

Carriages  and  wagons  (see  also  "Wheelwrighting) , 
Cars,  railroad,  street,  and  repairs 


,Clothin2,  men's , 

Clothing,  women's 

Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods  , 
Confectionery , 


Cooperage 

Coppersmithing  (see  also  Tinware,  copperware,  and  sheet-iron  ware). 

Cork  cutting 

Cutlery  and  edge  tools  (see  also  Hardware ;  Tools) 

Dentistry,  mechanical 


Dentists'  materials 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders  j  Patent  medi- 
cines and  compounds). 

Dye  ng  and  cleaning 

Dyeing  and  finishing  textiles 

Electrical  apparatus  and  supplies 

Electroplating 

Engraving  and  die-sinking 

Engraving,  wood 

Flavoring  extracts , 

Elouring-  and  grist-mill  products 


Food  preparations  (see  page  39) 

Foundery  and  machine-shop  products  (see  also  Iron  work,  architect- 
ural and  ornamental;  Steam  fittings  and  heating  apparatus). 

Fruits  and  vegetables,  canned  and  preserved 

Furnishing  goods,  men's 

Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering) 

Furniture,  chairs 

Furs,  dressed .*. 

Gas  and  lamp  fixtures 

G-as  machines  and  meters 

Glass,  cut,  stained,  and  ornamented 


Gloves  and  mittens  (see  also  Hosiery  and  knit  goods). 

Gold  and  silver  leaf  and  foil 

Grease  and  tallow 

Hairwork  

Hand-knit  goods 


Handles,  wooden 

Hand-stamps 

Hardware  (see  also  Cutlery  and  edge  tools;  Tools) 

Hardware,  saddlery 

Hats  and  caps,  not  including  wool  hats 


Hosiery  and  knit  goods  (see  also  Gloves  and  mittens) . 
Ink 


Iron  and  steel 

Iron  doors  and  shutters 
Iron  forgings 


Iron  railings,  wrought 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and  ma- 
cLine-sbop  products). 

Japanning 

Jewelry 

Lamps  and  reflectors 

Lasts 

Leather,  curried 

Leather,  tanned 

Liquors,  distilled 

Liquors,  malt 


Lithographing  (see  also  Printing  and  publishing) 

Locli-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  Wood,  turned  and 

carved). 
Malt 


Marble  and  stone  work 

Masonry,  brick  and  stone 

Matti  esses  and  spring  beds  (see  also  Furniture)  . 

Milliueiy  and  lace  goods 

Mineial  and  soda  wateis 


Models  and  patterns 

Musical  instruments,  organs  and  materials  . 
Mu^ira!  iDsLruments,  pianos  and  materials  . 

Oil,  lard 

Oil,  linseed 

402 


14 

11 

118 

35 


41 
171 

5 
40 

5 

102 

19 

10 

5 

24 


5 

16 
4 
12 

5 
133 

5 

13 

149 

6 
10 
3 
3 


Capital. 


$525.  000 
442,  500 
553,  200 
348,  800 
348,  000 

243,  200 

442,  050 

1,275 

1,  361,  080 

421, 500 

6,  439,  650 
358, 500 
477,  900 
179,  650 
413,  200 

■  325,  560 
3,100 

45,  sno 

113,  700 
37,  000 

11,  000 
408,  500 

78,  350 

69,  850 

271,  200 


24,  800 

18,  000 

35,  825 

71 

211(1 

652 

100 

89,  600 

4,  455,  417 

90 

000 

680 

100 

2,443 

175 

216,  500 

160,  600 

17 

100 

45 

600 

39,  600 

50 

200 

22 

000 

117,  000 

48,  650 

14,  900 

2 

850 

5 

600 

134 

870 

30 

100 

18 

950 

67 

800 

33 

71)0 

3,875 

(11)0 

7, 

500 

135 

800 

10, 

000 

64 

000 

9, 

100 

48,  600 

453,  500 

10,  500 

481, 

(1(12 

1,  932, 

998 

1, 175, 

000 

3,  305, 

500 

494, 

160 

10,  400 

33S, 

B75 

471, 

008 

870, 

200 

491, 

1.10 

241, 

260 

216,  950 

108, 

100 

120, 

150 

11,400 

81,  500 

20,  300 

190,  000 

656,  000 


AVEKAGE  NUMBER   OF 
HANDS  EMPLOYED. 


Males 

above 16 

years. 


892 
517 
680 
1,176 
642 

255 

1,733 

3 

1,152 

662 

4,101 

72 

185 

107 

310 

680 
10 
24 

135 
28 

18 
166 

74 

72 

127 

31 
22. 
66 
65 
176 

27 
4,736 

113 

144 

4,160 

278 
49 
46 
42 
76 


34 
111 


4 

U 

136 

32 

34 

121 

18 

2,871 

18 

115 

27 
133 

26 

67 

345 

34 
226 
981 
750 
892 

307 

20 

787 

686 


Females  Children 
above  15       and 
years,     youths. 


230 

891 
,613 

281 


57 
177 
27 
82 
143 


4,001 

1,488 

40 

12 

163 


95 

169 
13 

37 
61 

106 

1 

1 

35 

46 

58 

123 
20 

15 


12 
6 

40 

,119 

67 


109 
46 


110 
106 


341 
2 


25 


99 


63 
289 


374 

23 

45 

2 

132 


145 

27 
47 
347 

57 
2 
2 


2 

1 

31 

20 

7 

63 

12 

125 


29 


11 
1 

15G 
66 


Total 

amount  paid 

in  wages 

during  the 

year. 


$414,  953 
232, 125 
398,  081 
454,  557 
311,  763 

132,830 
893,  642 
1,700 
690, 1C6 
286,  742 

3,  530, 169 

334,  885 

137,  496 

07,  020 

211,  604 

313,  977 

4,460 

22, 103 

69,  681 

14,  000 

11,300 
93,  440 

47,  023 

46,  519 
■  100,  603 

18,  645 

17,  397 
61,  785 
36,  780 

103,  642 

15,  940 
2,  371,  361 

58,  700 

392,  700 

2,  028,  371 

121,  200 
61,  058 

18,  600 

19,  723 

47,  546 

40,  075 

25,  750 
64,  044 

26,  782 
14,  065 

1,950 
7,140 

70,  293 
18,  200 
28,  226 


11,  450 

1,  477,  563 

11,720 

56, 130 

15,  590 
68,  294 

6,300 
46,  396 
159,  250 

19,  988 
129,  196 
641,  184 
330,  000 
445,  891 

220,  955 

10,  481 

357,  625 

297,  730 

108,  709 

456,  014 
769,  643 
131,  286 

85,  280 
84,  380 

31,380 
105,  307 

16,  902 
42,  600 

86,  005 


Value  of 
materials. 


$1,  271,  682 
361,  700 

1,  817,  078 
128,  573 

1,  473,  000 

271,  337 

1,  337,  890 

2,843 

702,  532 

675,  291 

11,  631,  764 

1,  017,  720 

2,  342,  021 
164,  600 

1,  424,  830 

644,  380 
4,820 

125,  038 
49,  070 
26,  000 

12,  COO 
617,  800 

46,  815 

45,  565 

143,  687 

9,820 

13,  660 
12,  970 

334,  500 

1,  939,  709 

68,  500 
5,  068,  019 

417,  415 
1, 143,  275 

2,  996,  088 

139,  440 
227,  000 
41,  225 
28,  884 
38,  664 

110, 160 
41,  000 
1, 123,  025 
66,  300 
43,  470 

4,485 
11,600 
89,  395 
48,  200 
36,  600 

184,  831 

16,  000 
8,  006,  970 

19,  800 
349,  337 

17,  400 
170,  900 

6,000 

73,  380 

648,  408 

34,  075 
1,  702,  766 

3,  790,  522 
2,901,281 
1,  886, 165 

263,  649 

7,156 

600,  540 

3,441,100 

1,  583, 019 

683,  915 
1,  616,  846 
333,  900 
244,  060 
182,  810 

8,  261 

195,  028 

11,  800 

928,  000 

1,  590,  600 


Value  of 
products. 


$1, 883,  m: 
737,  500' 

2, 613, 186. 
800, 400 

1,974, 000' 

517, 324 

2,  598, 608 

6,450 

1,  809, 759- 

1, 043, 682 

17, 342,  207 

1,  585,  990 

2,  808, 879' 
290,  000 

1, 953, 558 

1, 137, 694 

14,200 

217,  220- 

177,  000 

144, 000 > 

46,  000 
959,  850' 

140, 461 
135, 521 
643, 000 

69, 000- 

49,  000' 

116, 775 

401, 500 

2,  217, 564 

119, 000 
8,934,629' 


1,  835,  597' 
6, 177, 114 

334, 072 
370,  000' 
96, 000 
64, 800' 
113,612 

170,  800 

85,  000 

1,  327, 000' 

135,  915 

64, 072' 

9,000 
26,  050' 
244, 018' 
87,  000 
88, 200- 

300,  577 

61,  000- 

10,441,891 

40,  660' 

486, 681 

42, 882' 
303, 900 

17, 100 

192,  004 

1,  051, 346 

61, 700 
2, 146,  600' 
4,  914,  550' 
4,  387,  645 

3,  429,  375 

698,  387 

34,  094 

1,  268, 855- 

4,  080, 900 

1,  960, 780 

1,  275, 355 

2, 623, 137 

739,  908 

430,  BOO 

406, 900 

()4;272 
376, 650 

37, 075 
1, 107, 000 
1, 967, 003- 
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Table  VI.— MANUPACTUEES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES:  1880. 

CITY  OF  CHICAGO— Continued. 


Mechanical  and  maunfactaring  indnstriea. 


Oleomarganne 

Paintins  and  paperhanemg 

Paints  (see  also  Varnisb) ..       . 

Patent  medicines  and  compounds  (see  also  Drugs  and  cliemicals) . 
Paving  materials 


Photographing 

Piclilei,  preserves,  and  sauces  . 

Pipes,  tobacco   

Plumbing  and  gasfltting 

Pocket-books 


Printing  and  publishing  (see  also  Lithographing) . 

Printing  materials 

■Roofing  and  roofing  materials 

Bobber  and  elastic  goods 

Saddlery  and  harness 


Sash,  doors,  and  blinds  (see  also  Lumber,  planed ;  "Wood,  turned  and 

carved). 
Saws  . 


Scales  and  balances 

Sewing-machine  cases 

Sewing  machines  and  attachments. 


Shirts 

Shipbuilding 

Show-cases 

Silk  and  silk  goods 

Slaughtering  and  meat-packing,  not  including  retad  butchering  . 


Soap  and  candles - 

Springs,  steel,  car,  and  carriage -' 

Stationery  goods  

Steam  fittings  and  heating  apparatus  (see^also  Foundery  and  machine- 
shop  products). 
Stereotyping  and  eleotrotyping  (see  also  Type  founding) 


Straw  goods ■ 

Surgical  appliances - 

Terra-cotta  ware  (see  also  Brick  and  tile) 

Tinware,  copperware,  and  sheet-iron  ware  (see  also  Coppersmithing) . 
Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 
cigarettes). 

Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 
and  snnlf). 

Tools  (see  also  Cutlery  and  edge  tools ;  Hardware) 

Trunks  and  valises _ 

Typo  founding  (see  also  Stereotyping  and  electrotyping) 

Umbrellas  and  canes '. 


Upholstering  (see  also  Furniture) . 

Varnish  (see  also  Paints) 

Vinegar  . 


Watch  and  clock  repairing  . 

Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and  -wagons)  . 


Window  blinds  and  shades 

Wirework   -  -  -   - 

Wood,  turned  and  carved  (see  also  Lumber,  planed ;  Sash,  doors,  and 

blinds). 
All  other  industries  (a) 


Ko.of 
estab- 
lish- 
ments. 


3 

12 
12 
3 

47 
6 


106 
4 


287 

5 

12 

4 


Capital. 


$208,  800 

280,  207 

785,  500 

176,  O.iO 

68,  500 

181,  625 

27,  000 
0,700 

108,  201 
22,  300 

2,  886,  400 
20,  200 

192,  521 
10,  500 

219,  250 

1,  213,  538 

40,  300 
.51,  430 
70,  800 
91,  300 

150,  450 

356,  000 

66,  100 

82,  000 

8,  455,  200 

1,230,800 

45,  500 

5,600 

90,  700 

25,  000 

144,  000 
20,  500 

28,  000 
657,  875 
287,  600 


538,  360 

15,  300 

16.5,  000 

290,  000 

2,775 


Males 

above  16 

years. 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Females 

above  15 

years. 


63 

963 

261 

94 

81 

115 

49 

4 

302 
61 

2,750 

24 

221 

8 

329 

1,793 

26 
74 
339 

147 

111 

347 

107 

67 

7,180 

402 

64 

6 

220 


86 

16 

81 

919 

142 


15 
212 
127 


Children 

and 
youths. 


10 
100 


33 


335 
12 


108 
97 


134 


316 

7 


62 
190 


57 
298 

79 
1 
3 
6 

12 


13 

154 

15 


Total 

amount  paid 

in  wages 

during  the 

year. 


$21,  310 
619,  973 
163, 128 
45,  878 
36,  787 

100,  738 

25,  400 

3,050 

190,114 
31,  890 

1,  930,  881 

17,  462 
82,  331 

4,540 
179,  574 

805,  233 

18,  283 
40,  500 

106,  706 
59,  900 

132,  0-20 

181,  675 

59,  976 

72,  195 

3,  392,  748 

199,  292 

36,  740 

4,100 

115,  690 

23,  072 

119,  514 
10,  700 
20,  500 

513,  329 
77,  060 


701,  573 

6,200 
102, 170 
109,  300 

2,516 


Value  of 
materials. 


$328,  500 

649,  015 

2, 110,  845 

516,  500 

244,  500 

81,  885 

210,  470 

3,025 

253,  938 

95,  840 

2,  451,  360 
20,  300 

422,  827 
2.J,  750 

403,  625 

1,  649,  555 

12,  300 
111,  250 

79,  685 
130,  800 

420,  677 
358,  820 
111,500 
125,  895 
74,  546,  319 

3, 135,  047 
151 .  000 

17,  060 
411,  780 

18,  300 

297,  744 

17,  200 

22,  576 

1, 167,  831 

1,  206, 187 


1,  058,  916 

4,850 

295,  700 

86,  000 

2,100 


Value  of 
products. 


$437,  800' 

1,  403,  026- 

2,  796,  000 
674,  280- 
307,  OOO 

325,  978 
288,  200' 
14,  200 
563,  012 
150,  599 

5,  959,  295> 
61,  OOO 

693,  431 
35,  600 

746,  247 

2,  901,  508' 

43,500 
217,  600 
262,  355 
259,  513 

721,  167 
659,  133 
227,  000 
244,  130 
85,  324,  371 

3,  627,  310 
222,  500 

25,  600 
680,  630 

65,  554 

484,  609 

48,  80O 

68,  OOO 

2, 164,  498 

1,  387,  698 


2,  316, 174 

19,  224 

508,  300 

314,  OOO 

7,600 


safes,  doors,  and  vaults,  tire-proof;  screws;  si.oddy ,  soda- water  apparatus;  stencils  anit  brands;  stone- and  e^ii  then- ware  ;stam 
apparatus  and  supplies;  toys  and  games;  vault  lights;  washing-machines  and  clothes-wrmgers;  watch  cases;  and  woMen  ware. 


stone- and  eaftben-ware;  stamped  ware;  telegraph  and  telephone 


CITY  OF  CINCINNATI,  OHIO. 
[Statistics  collected  under  the  direction  of  Henry  Cole,  Chief  Special  Agent.    See  note  on  page  379.] 


All  industries 

Artificial  limbs  (see  also  Surgical  appli.ances) 

Awnings  und  tents 

Bag.s,  paper 

Baking  and  yeast  powders  (see  also  Drugs  .and  chemicals) 
Baskets,  rattan  and  willow  ware 

Belting  and  liose,  leather 

Blacksmithing  (see  also  Wheelwrighting) 

Bookbinding  and  blank-book  making 

Bout  and  sjlioe  findings  

Boot  and  shoe  uppers 

Boots  ,md  shoes,  including  custom  work  and  repairing 

Boxes,  ci^ar  ....  

Boxes,  raiicv  and  paper 

Boxes,  wooden,  packing 

Brass  vatitings 


3,276       IJSO,  533,  100    ■     38,  993  I     10,483  1       6, 041  I     $19, 553,  629  1 1     $62,376,710 


128 

18 


333 

8 

7 

6 

14 


3,  350 
7,  4.J0 
85,  OUO 
28,  000 
9,000 

67,  000 
115,  740 
167,  910 

28,  OUO 
5,  400 

,  060,  656 

23,  750 

38,  550 

4:!,  luo 

220,  777 


11 
19 
42 
10 
13 


30 
41 


.5- a 
122 

14,<i  [ 

0 

2 

13 

'■>   1 

2,  352 

570 

47 

44 

27 

35 

75 

8 

226 

3 
283 

'i 
11 

33 


4,904 

11,492 

20,  377 

8,  360 

4,176 

15,  429 

161,816 

116.  534 

4,306 

9,000 

,  088,  248 
32,  iiOO 
26,  720 
30,169 
109,  249 


3,155 

34,  005 

376,  072 

54,  347 

10,  595 

73,  107 

123,  530 

116,  377 

03,  200 

14,  000 

:,  305,  219 
UO,  185 
32,  012 

71,l>0O 
306,  002 


$105,  259, 165 


12,  225 

64,  750 

472,  808 

119,  700 

24,  000 

104,  554 

437,  019 

387,  640 

91,  000 

29,  900 

,,1.32,037 
118,740 
72,  ^09 
12.3,012 
531,096 


403 
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Table  VI.— MANUFACTURES  OP  100  PRUSTGIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  CINCINNATI,  OHIO— Continued. 


Mechanical  and  manufacturing  industries. 


Bread  and  other  bakery  products  . 

Brick  and  tile 

Brooms  and  brushes 

Car]5entering 

Carpets,  rag 


Carriage  and  wagon  materials , 

Carriages  and  wagons  (see  also  "Wheelwiighting) . 

Clothing,  men's 

Clothing,  women's 

Coffee  and  spices,  roasted  and  ground 


Coffins,  burial  cases,  and  undertakers'  goods 

Coke 

Confectionery 

■Cooperage 

Copi>ersmithing  (see  also  Tinware,  copperware,  and  sheet^iron  ware). 

Corsets 

Cotton  goods  (see  also  Hosiery  and  knit  goods) , 

Cutlery  and  edge  tools  (sec  also  Hardware ;  Tools) 

Dentistry,  mechanical 

Drugs  and  chemicals   (see  also  Baking  and  yeast  powders ;  Patent 
medicines  and  compounds) . 

Dyeing  and  cleaning 

Dyeing  and  finishing  textiles 

Electrical  apparatus  and  supplies , 

Electroplating , 

Engraving  and  die-sinking , 


Engraving,  steel 

Engraving,  wood 

Fancy  articles 

Flavoring  extracts  

Flouring-  and  grist-mill  products  . 


Food  preparations  (see  page  39) , 

Foundery  and  machine-shop  products  (see  also  Iron  work,  architectural 
and  ornamental). 

Fruits  and  vegetables,  canned  and  preserved 

3?'urnitur6  (see  also  Mattresses  and  spring  beds ;  Upholstering) 

iFurniture,  chairs 


■Gas  machines  and  meters 

Glass,  cut,  stained,  and  ornamented 

■Gloves  and  mittens  (see  also  Hosiery  and  knit  goods) . 

Gluo 

■Grease  and  tallow 


Hairwork 

Hardware  (see  also  Cutlery  and  edge  tools ;  Tools) 

Hats  and  caps,  not  including  wool  hats 

Hosiery  and  knit  goods  (see  also  Cotton  goods;  Gloves  and  mittens)  . 
Ink 


Instruments,  professional  and  scientific 

Iron  and  steel 

Iron  ratling,  wrought ' 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and  ma- 
chine-shop products). 
.Jewelry 


Leather,  curried  - . 
Leather,  tanned  . . 
'Lightning  rods  .-. 
Liquors,  distilled . 
Xiquora,  malt 


No.  of 
estab- 
lish- 
ments. 


"Lithographing  (see  also  Printing  and  publishing) 

Lock-  and  gun-amithing ., 

Looking-glass  and  picture  frames - 

Lumber,  planed  (see also  Sash,  doors,  and  blinds;  "Wood,  turned  and 

carved). 
Lumber,  sawed 


Malt 

Uantels,  slate,  marble,  and  marbleized 

Marble  and  stone  work - 

Masonry,  brick  and  stone 

Mattresses  and  spring  beds  (sec  also  Furniture)  -  - . 

Millinery  and  lace  goods 

Mineral  and  soda  waters 

Models  and  patterns 

Musical  instruments  and  materials  (not  specified) 
OU,  lard 


Oilj  lubricating 

Pamting  and  paperhanging 

Patent  mediomes  and  compounds  (see  also  Drugs  and  chemicals) . 

Photographing 

Pickles,  preserves,  and  sauces 


Plumbing  and  gasiltting 

Printing  and  publishing  (see  also  Lithographing) . 

Kefrigerators 

Kegaba  and  society  banners  and  emblems 

Koofing  and  roofing  materials 

404 


232 
35 
18 

119 
21 

5 

60 

237 

19 

10 


12 

7 

6 

7 

12 

3 
3 
3 
4 
14 

3 

90 

4 

119 

16 


Capital. 


$391,  860 
90,  660 

101,  237 
290,  305 

4,775 

368,  440 
1,  252, 1.31 
6,  279,  783 

194,  802 
86,  40O 

636,  500 

14,  000 

177,  075 

359,  950 

34,  000 

2,900 

715,  000 

40, 100 

18,  550 

102,  200 


47,  050 
58,  300 
83,  500 
33,  160 

11,  050 

1,300 

2,100 

4,500 

10,  800 

210,  500 

6,300 
4,  088,  475 

221,  380 

2,  642,  711 

71,  850 

121,  000 
5,650 
1,100 

189,  000 
44,  550 

32,  050 
959,  309 

9,350 
76,  400 
41,  200 

33,  200 
610,  689 

18, 150 
50,  250 

152,  600 

379,  000 

918,  600 

40,  000 

3, 143,  500 

4, 139,  968 

322,  400 

6,095 

404,  350 

247,  676 

602,  000 

839,  000 

235,  COO 

468,  650 

23,  050 

37,  940 

81,  450 

34,  600 
8,350 

12,  300 
220,  000 

104,  775 

95,  711 

605,  750 

34,  700 

35,  000 

200,  488 

2,  627,  791 

44, 100 

46,  200 

230,  620 


AVERAGE   NUMBER    OP 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


651 
249 
108 
875 
32 

178 

2,094 

3,731 

31 

65 

464 
13 
148 
531 
50 


Females 
above  15 
years. 


5 

10 

101 

6 
3,603 

179 

2,853 

167 

76 
14 
4 
46 
34 

11 
671 
25 
32 
13 

37 

305 

58 


179 

184 

341 

13 

750 

1,373 


9 

462 
341 

295 

107 
199 
628 
138 

48 


29 
368 
102 


235 

1,910 

41 

17 

234 


66 


13 


2 

81 

4,898 


98 


5 
275 


Children 

and 
youths. 


577 

138 

17 


19 
213 


25 


14 
259 


349 


20 
522 
646 


Total 

amount  paid 

in  wages 

during  the 

year. 


126 

150 

470 

14 


48 


22 

830 

2 

7 

3 


$246,  344 

79,155 

41,438 

386,  095 

11, 425 

92,  318 

.,  207,  319 

:,  670, 130 

222,  380 

32,  542 

258,  446 
4,012 

83,  695 
205,  5.'i9 

26,  064 

1,396 
99,  147 
16,  452 

6,763 
16,  844 


18,  731 
20,  401 

15,  260 
30,  637 

16,  838 

1,600 
4,150 
2,502 
3,980 

36,  913 

2,000 
1,  749,  584 

79, 173 
1,  335,  213 

73,  775 

41,  998 

8,700 

1,400 

21, 180 

18,486 

9,988 

249,  533 

14,  205 

55,  425 
7,360 

17,  567 
163,  690 

22,183 
39,  025 

131,  886 

86, 175 

168,  393 

6,950 

312,  500 

595,  363 

186,  063 
4,328 

187,  120 
168,  000 

110,  979 

67,  316 
93,  302 

262,  647 

68,  691 
22,  239 

77,  486 
18, 192 
10,  243 
6,876 
14,  272 

18,  404 
133,939 

56,  360 

37,  434 

10,  800 

95,767 
1, 168,  592 

11,  303 
18,  650 
81,764 


Value  of 
materials. 


$1, 159,  917 

59,  950 

64,835 

74.5,  720 

16,  899 

•  160,  089 

3,  061,  264 

8,  628, 133 

608,  002 

258, 170 

462,  676 

17,  206 
467,  820 
268,  428 

57,  740 

3,800 

298,  465 

13,  500 

12, 179 

159,  225 


10,  080 
78,  400 
80,  700 
23,  065 

6,894 

1,100 

825 

4,048 

9,300 

644,  226 

5,  860 

2,  692,  096 

565,  234 

1,  641, 141 

60,  222 

77, 100 
3,525 
3,600 

34,  700 
187,  200 

16,  090 
507,  852 

37, 870 
147,  300 

45,  200 

11,  998 
338,  479 

32, 969 
152, 124 

142,  385 

1,  425,  505 

1,  694, 137 

96,  000 

3,  604, 120 

2,  566,  000 

283,  517 

3,035 

249,  500 

400,  959 

974,  097 

736.  613 

136,  540 

287,  662 

86,  «2e 

74, 150 

162,  852 
29,  991 
«,  140 
4,926 

357, 916 

169. 100 
148, 174 
361, 163 

33,  780 
95, 000 

237. 101 
1,  897,  880 

13,425 
45,  800 
409, 244 
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TABLE  VI.— MANUFACTUEES  OF  100  PRINCIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  CINCINNATI,  OHIO— Continued. 


Mechanical  and  mannfactnring  induetriee. 


Saddlery  and  harneas.... - 

Safes  doors,  and  vaults,  tire-proot 

Sash  doors,  and  Ijlinds  (see  also  Lmuber,  planed ;  Wood,  turned  and 
carved). 


Sewing  machines  and  attachments. 
SMpbnilding 


M"o.  of 
estab- 
lish- 
ments. 


Sbirts  - 

Show-cases    

Silk  and  silk  goods    --------. :.- -■,-■;: r-',  r";'i;""-" 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

Spectacles  and  eyeglasses 

Stencils  and  brands 

Stereotyping  and  electrotyping 

Stone- and  earthen -ware     

Surgical  appliances  (see  also  Artificial  limbs) 

Tinware,  copperware,  and  sheet-iron  -ware  (see  also  Coppersmithing) . . 
Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 

cigarettea)- 
Tohaoco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snuff). 

Tools  (see  also  Cutlery  and  edge  tools ;  Hardware)  

Trunks  and  valises 


Umbrellas  and  canes 

Upholstering  (see  also  Fumiture) 
Varnish 


Vinegar 

Watch  and  clock  repairing 


Carriages  and  wagons) . 


Wheelwrighting  (see  also  Blacksmithinj 

Window  blinds  and  shades 

Wirework -■ 

Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors,  and 

blinds). 
Wooden  ware ■ 


All  other  industries  (a) 


3 
12 

4 

107 
13 


Capital. 


.$413,9,55 
784,  000 
410,  COO 

112,750 
14,  700 

131,  000 
188,  400 
26,  200 
21,700 
4,  074,  682 

1,  125 
»,  450 

10,  600 
287,  100 

16,  300 

344,  333 
490,  645 


17, 
93, 

20, 

152, 

94, 

92, 


17, 
82, 
27, 

83, 


,064 
2,  783,  615 


AVEHAGE  NUMBER  OF 
HANKS  EMl'LOYED. 


Males    Females  Children 
above  16 [above  151      and 
youths. 


years. 


543 

865 
391 

96 
13 

231 
69 
92 


19 

20 
275 


390 
431 

2,009 

28 
199 

12 

113 

23 

49 


206 
17 

170 
60 

70 

1,144 


years. 


14 


68 


384 


4 

1 

36 

»2 

42 

184 


Total 

amount  paid 

in  wages 

during'the 

jc:u'. 


$236,  473 
502,  428 
187,  949 

37,  518 
8,035 

134,  995 
107,  271 
41,616 
10,  700 
338,  302 

460 

12,  924 

13,495 

139,  508 

6,452 

168,  933 
101,  986 

901,  628 

19,  100 
61,  200 

9,800 
48,  883 
14,  355 
16,  848 
33,  686 

84,  345 

9,484 

36, 157 

26,  979 

50,  850 

647, 141 


Value  of 
materi.als. 


$511,  749 
425,  000 
355,  400 

63,410 
152, 104 

395, 100 

253,  325 

63,  019 

18,  355 

10,  464,  091 

500 
3,450 
7,600 
93,  730 
8,060 

406,  303 
1, 138,  489 


14,  700 
100,  935 

31,  525 
168,  495 
131,958 

79,  600 

15,  040 

55,  945 
61,  000 
97,  200 
23,  965 

77,  291 


Value  of 
products. 


$1,1.55,664 

1,  335,  000 

735,  200 

145,  560 
168,  800 

566,  700 
416,  627 
116.637 
46, 140 
11,  614,  810 

2,600 

22,  620 

28,  348 

356,  900 

26,  000 

790, 333 

1,  508,  486 

2,  767,  401 

45,  800 
226,  70S 

55,  600 
265,  825 
186,  09O 
107,  728 
106, 151 

218,304 
100,  424 
198,  OOO 
104, 160 

173,  684 


a  Embracing  agricultural  implements;  axle-grease;  bags,  other  than  paper;  blliard  tables  and  materials;  blacking;  «"1™"J  f"/'  ^'f  [i^^^^^. 'J,"^,^'^^^^^ 
children's,  cars,  iSilroad,  street,  and  repairs;  comeiit,  cigar  molds;  cleansing  and  polishing  preparations ;  cloth  ^''J-^J^'^S; ^omhs^cord^^^^^^ 
sewer  pipe;  enameled  goods,  envelopes  ;  explosives  and  fireworks ;  fertilizers;  files;  flags  and  banners;  f°™' ^'^y  ™PPV  ™J?fnr,    ln?irtS?v  wm^^^^ 
gasaniT  famp  fixtures;  gold  and  silver  leaf  and  foil;  hand-knit  goods;  hand-stamp.;*;  housefumishing  goods;  lamps,  and  "'fl^?*"^^^ '"f '^^^^^7,™^  '  \''''*f,i  ^'^^^^^^ 
pipe,  sheet,  and  shot;  lime,  millstones;  mirrors,  mixed  textiles,  oleomargarine,  oil,  cottonseed  and  caSe,  oil,  illuminating,  oil,  Imseed    P^'°t^i  P«P' f  »'«v  g°«™t„ 
books,  printing  materials,   scales  and  balances,   smelting  and  refining,   soap  and  candles;   springs,  steel    car,  and  carriage,   starch,   steam  httmgs  and  lieatmg 
apparatus,  taxidermy;  type  founding ;  veneering;  washing-machines  and  clothes-wringers,  and  woolen  goods. 

CITY  OF  CLEVELAND,  OHIO. 
[Statistics  collected  under  the  direction  of  M.  M.  Houakt,  Chief  Special  Agent.    See  note  on  page  379.] 


All  industries 

Agricultural  implements 

Elackemithing  (see  also  "Wheelwrighting) 

bookbinding  and  blank-book  making 

Boot  and  shoe  uppers  - , -_-  _■ 

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  cigar 

Brass  castings , 

Bread  and  other  bakery  products 

Brick  and  tile 

Bridges 

Brooms  and  brushes 

Carpentering 

Carpets,  rag 

Carriages  and  wagons  (see  also  "Wheelwrighting)  

Cars,  railroad,  street,  and  repairs 

Clothing,  men's -  -  -  - 

Cotfee  and  .spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods 

Confectionery 

Cooperage  

Cutlery  and  edge  tools  (see  also  Il.ardwaro) 

Dentistry,  mechanical  

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds)   

Engraving,  wood 

Flouring-  and  gristmill  products 

Foundery  and  machine-shop  products  (see  also  Iron  work,  architectural 
and  oruaineutal). 

Furniture  (see  also  Upholstering)  

Hairwork .' 

Hardware  (see  also  Cutlory  and  edge  tools) 

Hats  and  caps,  not  inchuliiig  wool  hats 

Hosiery  and  knit  goods 

Iron  and  steel 

Iron  bolts,  nuts,  washers,  and  rivets 

Iron  lurgings  .  -  

Iron  raiUng,  wrought 
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Table  VI.— MANUFACTUEBS  OF  100  PRINCIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES:  1880. 

CITY  OF  CLEVELAND,  OHIO— Continued. 


Mechanical  and  manufacturing  industries. 


Iron  work,  architectural  and  ornamental  {see  also  Foundery  and  ma- 
chine-shop products). 

Jewelry 

Leather,  curried  

Leather,  tanned 

Lirae , 


Liquors,  malt 

Lithographing  (see  also  Printing  and  puhlishing). 

Looking-glass  and  picture  frames 

Malt    

Marble  and  stone  worlc 


Masonry,  brick  and  stone.. - 

Mineral  and  soda  waters 

Models  and  patterns 

Oil,  lubricating 

Painting  and  paperhanging . 


Paints  (see  <ilso  Yarnish) 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals)  . 

Photographing 

Plumbing  and  gasfitting 

Printing  and  publishing  (see  also  Lithographing) 


Pumps,  not  including  steam  pumps 

Kooling  and  rooting  materials 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Wood,  turned  and  cai-red)  . 
Sewing-machine  cases 


Shipbuilding 

Shirts  

Slaughtering  and  meat-packing,  not  including  retail  butchering. 

So.ip  and  candles 

Stencils  and  brands 


Stereotyping  and  electrotyping   

Tinw.aro,  copperware,  and  sheet-iron  ware  . 

Tobacco,  cigars  and  cigarettes 

Trunks  and  valises 

Umbrellas  and  canes 


No.  of 
estab- 
lish- 
ments. 


Upholstering  (see  also  Furniture)  , 

Varnish  (see  also  Paints)    

"Watch  anil  clock  repairing 

Wheelwrighting  (see  also  Blacksmithing 
Wirework 


Carriages  and  wagons) 


Wood,  turned  and  carved  (see  also  Sash,  doors,  and  blinds) . 

Wooden  ware 

All  other  industries  (a) 


4 
4 
4 
4 

23 
4 
8 
4 

11 

5 
4 
4 
5 
24 

10 
3 
14 
17 
11 

3 

4 

36 

15 

5 

12 
7 

12 
5 
3 

3 

60 
68 


Capital. 


$11, 500 

5,900 
47,  000 
68,  000 
44,  600 

1,  286,  200 
100,  700 
41,  650 
260,  000 
168,  600 

20,71*0 

21,  300 
2,800 

655,  850 
47,  420 

423,  500 

6,700 

31,450 

22,  850 
693,  300 

9,500 

61,  000 

36,  031 

406,  314 

36,  000 

167,100 
20,  300 

447,  000 

55,  000 

1,200 

4,150 

141,  650 

106,  950 

28,  700 

3,300 

4,300 

432,  500 

12,  800 

10,  900 

118,  500 

17,  350 

108,  500 

3,  609,  921 


AVERAGE  NUMBEK   OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


37 

26 
19 
82 
45 

328 
136 
24 
40 
161 

168 

25 

11 

122 

139 

207 

5 

33 

85 

392 

10 
41 

77 


282 

7 

388 

20 


Females 

above 15 

years, 


6 

215 

299 

35 

2 

16 
63 
10 
39 

78 

30 

140 

3,052 


Children 

and 
youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$18,  844 

10,  500 
8,200 

14,850 
19, 100 

102,  345 
70,  600 

11,  200 
20,  603 

100,290 


Value  of 
materials. 


Value  of 
products. 


10 
428 


25 


58 


63,  000 

9,230 

6,800 

56, 123 

58,  267 

113,214 

2,400 

18,  471 

34,  001 

258,  590 

4,300 

19,  292 

28,  951 

202,  703 

108,  600 

144,  200 

14,580 

192,  892 

8,420 

2,825 

3,400 

100,  080 

119,315 

12,  200 

650 

5,820 

3-2,  695 

3,4^0 
16,^5 

3,175 

17,  000 

52,  550 

007,679 

$47,274 

$84,354 

11,  600 
139,  608 
143,  700 

35,  750 

30,000 
178,  500 
181,  800 

63,500 

699,  666 
124, 100 
40,  ODO 
259,  673 
219,  364 

1,249,502 
223,000 
61,850 
333,452 
412,  860 

93,  750 

12,  950 

1,500 

850, 102 

59,  590 

187,000 
43,  000 
12,  200 
1,163,714 
160,366 

9,006 

18,  411 

60,000 

236,  947 

7,900 

113,  000 

60,  900 

533,  036 

126,  000 

301,  250 
61,812 

4,  880,  771 

47,  715 
2,100 

1,900 
227,  019 
166,  320 
29, 100 

3,045 

21,  500 

562,  939 

5,000 

15,300 
200,  500 

20,  695 
158,  000 

5,  052,  410 


1,202,480 
14,  311 
68,400 
142,411 
666,509 

15, 200 
109, 000 
118, 300 
857, 087 
255, 600 

610, 650 

87,  205 

5,427,938 

68,700 


8,500 
447, 811 
366,412 
49,600 

7,600 

33, 350 
691, 245 
12, 600 
48,600 
287, 000 

53,480 

232,  500 

7,316,707 


lipufn?^J;n,''i°„^  r'ifhw'  i!™.^Vi'\'In?"''  "^'^  *?*'■'  i''^f '  °^^f  ""^  P^P'"''  ^^^™S  ''°<1  y""*^*  powders;  baskets,  rattan  and  willow  ware ,  belting  and  hose,  leather, 
clenni?;  eW?,i.  l^^bt,  '  p1  .(-^^^,1  ,«i .  ?.  materia  s;  boxes  fancy  and  paper;  carriage  and  wagon  materials;  clothing,  women's;  cordage  and  twine;  dVeing  and 
cleaning    olectuc  lights;  clectioplating;  fancy  articles;  fcitilizeis;  tiles;  foundery  supplies;  fruits  and  veP-et.n,lilP9   cjTnnprt  nn,!  ;>r»«»r™rl .  f.„-«  rlrocipH.  craS  nnd 


in,„r,  «.-+„„„.    i,„„,r;,o„;„=     •  i  ■   •     t^'  *''^P'  article.^;  tcitilizeis;  tiks;  foundery  supplies;  fruits  and  vegetables,  canned  and  preserved;  furs,  dressed;  gas  and 
lamp  flxtuies;  hand-stamps;  ink;  inHtruments,  pro  essi..nal  and  scienliiic;  iron  nails  and  spikes,  cut  and  wrought ;  iron  pipe  wrought-  lamps  and  reflector!;  h-ad, 
bar,  pipe  sheet,  and  shot ;  leather,  dressed  skins ;  liquors,  distil hd;  lumher,  planed ;  lumber,  sawed;  mantels,  slate,  mS   and  mfrbleizedrmatlres^^^^^^^ 
beds;  millstones;  musical  instrunients  organs  and  materials ;  oil,  hard ;  oi.,  linseed ;  paper;  rubber  aid  elastic  goods  ;  rules  iVory  and  wood    saws,  screws  i  mmng 
shoddy;  show-cases;  silk  and  silk  goods ;    sprmgs,  steel,  car,  and  carri.age;  surgical  appUances:  taxidermy;  telegraph  and  telephone 

i.nrrnwa.  wire ;  aud  wooleu  goods. 


machines  and  attachments 
apparatus  ;  tobacco,  chewing,  smokin. 


,  and  snuff;  tools;  vinegar;  wheelbarrows; 


CITY  OF  COLUMBUS,  OHIO. 

[Statistics  collected  under  the  direction  of  Isaac  W.  Tucker,  Special  Agent.] 


All  industries 

Blacksmithing  (see  also  Wheelwrighting) 

Bookbinding  and  blank-hook  making 

Boots  and  shoes,  including  custom  work  and  repairing 

Brass  castings 

Broad  and  other  bakery  products 

Erick  and  tile 

Brooms  ;'nd  brushes 

Carpentering 

Carriage  and  wagon  materials 

Carriages  and  wagons  (see  also  Wheelwrighting) 

Clothing,  men's 

Confectionery 

Dentistry,  mechanical 

Flouring-  and  grist-iiiiil  products 

Foundery  .and  machine-shop  jirodacts 

Furniture  

Iron  ftnd  steel 

Liquors,  111  alt 

Lumber,  jtlaued 

Marble  and  stone  work 

Painting  and  paperhanging 

Photographing 

Printing  and  publishing 

Pumps,  not  including  steam  pumps 

Saddlery  and  hEimess 

•106 


$5,  379,  401 


5,  855 
41,  200 
61,260 
13,  200 
49,  053 

187,  030 

31,  600 

25,  650 

221,  000 

393,  000 

23,  000 

6,  400 
4,350 

1.5,  000 
370,  500 

197,  000 
800,  000 
510,  000 
213,100 
34,  750 

4,  625 

16,  100 

167,  100 

3,800 

24,  900 


4,935 


20 
26 
102 
31 
51 

174 
45 

83 
158 
555 

80 

4 

2 

2 

376 

187 
604 
149 
119 
59 


12 
199 


289 


266 


40 


$1,  961,  394 


6,515 
27,  800 
51,  383 
13,  420 
25,  241 

53,  113 
20,  714 
36,  784 
49,481 
248,  722 

11,  660 

4,430 

600 

804 

142,  905 

79,  883 
177,  008 
67,  459 
66,  940 
19,  954 

19,  000 

7,391 

129,  271 

3,050 

10,783 


I,  534,  496 


8,465 

66,  200 

77, 105 

64,  250 

142, 193 


90,941 

00,  004 

98,  678 

81,  625 

598,  376 

56,  053 

20,  447 

3,  430 

27,  429 

233,  231 

62,  000 

734,  794 

290,  895 

317,  245 

28,  500 

16,  043 

8,100 

110,  900 

2,750 

18,  300 


$9, 646, 679 


26, 675 
153, 600 
159, 637 
116, 000 


232, 630 
99,572 
191,747 
222, 999 
1,008,179 

86, 458 
33, 800 
16, 000 
31,161 
446, 350 

208, 600 
1,149,625 
619,529 
445, 600 
70, 925 

55, 848 
27, 900 
272,.1.'i8 
10, 786 
67,218 
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TABLE  VI.— MANUFACTUEES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  COLUMBUS,  OHIO— Continued. 


Mechanical  and  manufacturing  industiiea. 


Shirts ;-,--l-. 

Tinware,  copperware,  ana  sheet-iron  "ware 

Tobacco,  cigars  and  cigarettes 

Tinecar  

Wheelwrightiug  (see  also  Blacksmithmg ;  Carriages  and  "wagons) 

All  other  industries  (a) 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$7,  400 
89,  300 
46,045 
4,300 
7,250 

3,798,537 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Malea 

aboTe 16 

years. 


103 

131 

3 


1,681 


Females 

above  15 

years. 


Children 

and 
youths. 


18 


18 


Total 

amount  paid 

in  wages 

during  the 

year. 


$4, 400 

40,  012 

43,  831 

2,750 

2,801 

603,  329 


Value  of 
materials. 


$13, 900 

75,  875 

79,  766 

7,888 

2,050 

2,  140,  905 


Value  of 
products. 


$25,  500 

161,  975 

183,  039 

18, 100 

8,499 

a,  404,  249 


a  Embracing  agricultural  implements;  basliets,  rattan  and  willow  ware;  boxes,  fancy  and  paper;  carriages  and  sleds,  children's ;  cars,  railroad,  street,  and 
repairs;  colfeo  and  spices,  roasted  and  ground;  cooperage;  cordage  and  twiue  ;  cutlery  and  edge  tools  ;  enameled  goods  ;  engraving  and  die-sinking  ;  tiles;  furniture, 
.chairs;  glass;  hairworlc;  handles,  wooden ;  hardware,  saddlery;  hosiery  and  Itnit  goods;  iron  bolts,  nuts,  washers,  and  rivets;  iron  railing,  wrought ;  iron  work, 
architectural  and  oi-naiueutal ;  jewelry;  leather,  curried;  leather,  tanned;  lime;  lock-  and  gun-smithing;  looking-glass  and  picture  frames;  masonry,  brick  and 
■stone ;  mattresses  and  spring  beds  ;  mineral  and  soda  waters ;  oil,  lard ;  paper ;  paving  materials ;  regalia  and  society  banners  and  emblems ;  sash,  doors,  and  blinds  ; 
saws ;  soap  and  candles  ;  trunks  and  valises  ;  watch  and  clock  repairing  ;  watches ;  window  blinds  and  shades ;  wire  ;  and  wirework. 

CITY  OF  COVINGTON,  KY. 
[Statistics  collected  under  the  direction  of  J.  M.  Blackburn,  Special  Agent.] 


All  industries 

Blacksmithing 

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  wooden,  packing 

Bread  and  other  bakery  products 

Brick  and  tde 

Carpentering 

Carriages  and  wagons 

•Cooperage 

Flouring-  and  grist-mill  products 

Fm-niture,  chairs 

Iron  and  steel 

Ii'ou  railing,  wrought 

Leather,  tanned  

Ijiquors,  distilled 

Liquors,  malt ' 

M.irbleand  stone  work 

Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  chewing,  smoking,  and  snufl'  (see  also  Tobacco,  cigars  and 
cigarettes) .' 

Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snufl'). 
All  other  industries  (a) 


$3, 182, 141 


14,  700 

19,  6.50 

2,350 

39,  050 
6,200 

12,  750 

40,  700 
2,600 

73,  000 
1,850 

730,  000 

7,500 

37,  000 

255,  000 

319, 129 

12,  500 

13,  500 
30,  500 
16,  700 

581,  500 


40,  627 
925,  275 


533 
26 
39 
91 
94 

33 
20 
10 
15 
279 


57 
751 


1 
122 


21 

208 


$1,  033,  463 


10,  878 
8,120 
3,372 
9,176 

14,  650 

14,  486 
18, 156 
10,  265 
12,  433 
2,500 

281,  925 

8,  200 

15,900 

38,  775 

43,  912 

15,417 

7,600 

5,384 

5,223 

150,  202 


22,  463 
334,  436 


:,  935,  727 


6,500 
8,  4.50 
7,172 
52,  458 
15, 100 

60,  400 

22,  200 

18,  340 

223,  224 

3,450 

663,  705 
10,  560 
301,  106 
425,  500 
188,  395 

28,  690 

14,  700 

98,  900 

8,921 

1,  057,  339 


56,  659 
658,  048 


$5,  864,  630 


24,  200 
23,  100 
14,  350 
88,  840 
40,  795 

93,  600 

51,500 

34,  070 

246,  312 

7,600 

1,012,004 
2.5,  480 
330, 1.50 
635,  000 
313,  659 

67,  330 

27,  421 

111,  000 

17,  658 

1,  395,  533 


100,  422 
1,  204,  606 


a  Embracing  agricultural  implements ;  brooms  and  brushes ;  carpets,  rag;  clothing,  men's ;  coffee  and  spices,  roasted  and  ground  ;  cordage  and  twme;  foundery 
Jlnd  machine-shop  products;  furniture;  glass;  grease  and  tallow;  hardware;  iron  nails  and  spikes,  cut  and  wrought;  iron  work,  architectural  and  ornamental; 
leather,  curried ;  lumber,  planed  ;  lumber,  sawed  ;  mineral  and  soda  waters;  painting  and  paperhanging  ;  patent  medicines  and  compounds;  pickles,  preserves,  and 
sauces ;  pumps ;  shipbuilding ;  sporting  goods ;  stationery  goods  ;  upholstering  ;  vinegar  ;  wirework ;  wood,  turned  and  carved ;  and  wool  engoods. 

CITY  OF  DAVENPORT,  IOWA. 
[Statistics  collected  under  the  direction  of  Jajies  E.  Qraham,  Special  Agent.] 


All  industries. 


Agricultural  implements  

Blacksmithing  (see  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  woik  and  repairing  . 

Bread  and  other  bakery  products 

BHck  and  tile 


Caii)entering 

Carriages  and  wagons  (see  also  Wheelwrighting) . 

'Clothing,  men's 

Confectionery 

Cooperage .''.'.''.'.''.' 


Flouring-  and  grist-mill  products 
louudeiy  and  machine-shop  prod 

Furniture 

Liquors,  lUiilt  

Lumber,  sawed 


■oducts  . 


Marble  and  stone  work 

Printing  and  publishing 

baddlery  and  hamess 

Sasb,  doors,  and  blinds 

Bhiughteriug  and  meat-packing,  not  including  retail  butchering  . .. 

Tinware,  copperware,  and  sheet-iron  ware 

lobacco,  cigars  and  cigarettes., 

wneelwnghting  (see  also  BlacEsuiilhing;  Carriages  and  wagons) 
AU  other  industries  (a) 


325,  000 
16,  952 
41,  440 
97,  700 
30,  600 

50,  400 
35,  870 
110,  900 
19,650  1 
16,700 

123,000 
70,500 
110,500 
205,000 
655,  000 

20,  500 

79,  500 

16,  2110 

13,5,000 

285,  OUO 

40,  100 

70,380 

4,  7iS0 

230,  050 


1,473 


187 
16 
33 
39 
63 

51 
35 
82 
7 
33 

36 
51 
91 
62 

240 

19 

45  i 
21 
83 
49  j 

36 
73 


68,  558 
8,447 
15,  894 
17, 105 
12,  804 

29,  805 

23,  -100 
62,  068 

4,320 
12,  060 

19,4.58 
20,  950 
40,  212 

24,  135 
101,  800 


$2,  960 

668 

167, 

615 

9,  630  [ 

18 

580 

95 

610 

6 

350 

92 

755 

26 

3.^3 

109 

759 

55 

800 

29 

590 

569 

5,^5 

50 

3110 

61 

7.;2 

103 

590 

29 

213 

8 

645 

40 

240 

7 

310 

15 

907 

43 

178 

■> 

192 

59 

903  1 

13,816 
53,  UriO 
19,317 
2.52,  li^2 
266,  359 

29,  305 

82,  162 

3.  KIO 

205,  S22 


$4,  468,  978 


344,  900 

30,  555 
52,  230 

132,  015 
25,  750 

147,  600 

0.5,  500 

209,  378 

7,><,  000 

47,  642 

644,  699 

99,  250 
1J4,  650 
17,^,  370 
8.:8,  080 

31,  931 

108, 123 

38,  683 

333,  475 

273,  634 

64,  202 

184,  609 

8,  438 

417,  362 


a  Embracing  bookbinding  and  blank-book  ma 


^£^iZr7t^.i^l'^ltr^i.f^^^^^^^  Pai-ts;  paving  materials;  photographing;  roofing  and 

■roofing  materials ;  shirts ;  soap  and  candles ;  trunks  and  valises  ;  vinegar ;  and  window  blinds  and  shades. 
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TABLE  VI.— MANDTACTUEES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  DAYTON,  OHIO. 

[Statistics  collected  under  tlie  direction  of  J.  H.  Thomas,  Special  Agent.] 


Meclianical  and  manufacturing  industries. 


All  industries. 


No.  of 
estab- 
lish- 
ments. 


495 


Agricultural  inixdoments  

Blacksmitbing  (see  also  Wheelwrighting) 

EoolLbinding  and  blank-book  making 

Boots  and  sboes,  including  custom  work  and  repairing. 
Bread  and  other  bakery  products 


Carpentering 

Carpets,  rag 

Carriages  aiid  wagons  (see  also  Wbeelwrighting) . 

Clothing,  men's 

Coifee  and  spices,  roasted  and  ground 


Confectionery 

Cooperage 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  (see  also  Iron  work,  architect- 
ural and  ornamental). 
Fui-niture  (see  also  Upholstering) 


Iron  work,   architectural   and  ornamental   (see  also  Foundery  and 
machine-shop  products). 

Iron  railing,  wrought 

Leather,  curried 

Leather,  tanned  

Liquors,  mait 

Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 

Marble  and  stone  work 

Masonry,  brick  and  stone 

Oil,  linseed 


Painting  and  paperhanging 

Paper 

Patent  medicines  and  compounds  . 

Plumbiojg  and  gasfltting 

Printing  and  publishing 


Pumps,  not  including  steam  pumps 

Saddlery  and  hainess 

Slaughtering  and  meat-packing,  not  including  retail  butchering. 

Tinware,  coppcrware,  and  sboet-iron  ware 

Tobacco,  cigars  and  cigarettes 


Upholstering  (see  also  Furniture) 

Watch  and  clock  repairing 

Wheelwrighting  (see  also  Blacksmitbing;  Carriages  and  wagons). 

"Window  blinds  and  shades 

All  other  industries  («) 


Capital. 


$6,  063,  334 


914,  000 
12, 100 

22,  000 
11,  975 

101,  025 

139,  050 
925 

78,  000 
115,  700 

18,700 

17,  100 

26,  450 
314,  OUO 
785,  000 

151,  850 

33,  000 

23,  400 
31,  OUO 
19,  600 

133,  428 

1,300 

34,  200 
21,800 

35,  125 

102,  500 

4,250 
676,  000 

3,700 

38,  300 

244,  600 

1,200 
41,  350 
50,  500 

27,  600 
71,  900 

17,  300 
5,  625 
5,900 
3,900 
1,  728, 181 


AVERAGE  KUMBER  OF 
HANDS  EMPLOYED. 


Males 
above  16 
years. 


6,071 


577 
36 
11 
72 
64 

240 

4 

146 

226 

18 

29 

51 

64 

697 

136 
61 

13 
13 


5 

32 

287 

30 

46 

199 

3 

47 
133 

5 

72 

27 

70 

144 

8 
16 
17 

5 
1,404 


Females 
above 15 
years. 


Children 

and 
youths. 


20 


Total 

amount  paid 

in  wages 

during  the 

year. 


$2,  293,  630 


2 
196 


212,  613 
15,  780 
10,  700 
35, 108 
26,  975 

120,  701 
1,250 

56,  930 

122, 155 

10,  495 

10,  343 
17,  670 
29,  705 

299,  739 

65,  490 

11,  800 

5,060 

6,340 

3,740 

25,  139 

2,500 

2,676 

13,  280 

121,  070 
11,  600 

16,  785 
89,  975 
1, 145 
23, 118 
97,  885 

1,850 
31,  500 
20,  980 
31,  525 
74,  387 

4,460 
9,330 
6,780 
2,800 
663,  351 


Value  of 
materials. 


$6, 434, 225 


468,  536 

9,400 

21,600 

30,  663 

163,  349 

300,  222 
1,650 


Value  of 
products. 


$11,985,483 


81,  750 
202,  900 

86,  300 

78, 190 

46,  447 

1, 134,  529 

484,  862 

89, 150 

67,  200 

14,  400 

76,  030 

49,  434 

108,  690 

1,760 

13,  800 

17, 100 

162,  225 

265,  000 

10,  525 

143,  769 

7,700 

61,  211 

126,  018 

2,200 

63,  050 

178, 136 

37,  360 

91,  060 

15,  700 

5,235 

5  950 

7,200 

1,  725,  054 

1, 187,  204 

47, 330 

64,000 

95, 208 

229, 110 

642, 691 
3,750 
212,  000 
426, 800 
112, 675 

114, 500 

81, 151 

1, 341, 558 

1,062,887 

217, 554 
104, 600 

30, 000 

96, 275 

63, 925 

194, 021 

5,600 
26,  000 
45,100 
379, 900 
315,000 

41, 570 
476. 104 

23i  750 
105, 612 
332, 624 

8,000 
133,460 
236, 318 
93,625 
296, 976 

29, 30O 
22, 370 
19, 610 
12,950 
3,064,375 


a  Embracing  awnings  and  tents;  bagging,  flax,  hemp,  and  jute;  bags,  paper;  baskets,  rattan  and  willow  ware ;  boxes,  cigar;  boxes,  fancy  and  paper;  brass 
castings;  bridges;  brooms  and  brushes;  cars,  railroad,  street,  and  repairs;  carriage  and  wago  nmaterials  ;  clothing,  women's  ;  cotton  goods;  cutlery  and  edge  tools; 
drain  and  scwei' pipe  ;  dyeing  and  cleanings  ;  electi-oplating  ;  fancy  articles  ;  files;  tias,  dressed  ;  hairwork;  hardware;  hats  and  caps;  hosiery  and  knit  goods ;  ink ; 
kaolin  and  ground  earths ;  lasts;  litjnors,  distilled;  lumber,  sawed ;  malt;  mineral  and  soda  waters ;  models  and  patterns ;  musical  instruments,  organs  and  materials; 
oil,  lard  ;  paints;  refrigerators;  rooliug  and  rooling  materials  ;  sash,  doors,  and  blinds;  saws;  shirts;  soap  and  candles  ;  stationery  goods  ;  steam  fittings  and  heating 
apparatus;  stencils  and  brands  ;  stone- and  earthen-ware ;  tobacco,  chewing,  smoking,  and  snuff ;  toys  and  games  ;  trunks  and  valises  ;  umbrellas  and  canes ;  vamisli; 
and  woolen  goods. 

CITY  OF  DENVER,  COLO. 

[Statistics  collected  under  the  direction  of  William  Odenheimee,  Special  Agent.] 


All  industries 

Blacksmitbing 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

Brick  and  tile 

Carpentering 

Cariiages  and  wagons 

Clothing,  men's 

Clothing,  women's 

Confectionery 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture 

Hairwork 

Leather,  curried 

Leather,  tanned 

Liquors,  malt 

Lock-  and  gun -smithing 

Marble  and  stone  work 

Mineral  .and  soda  waters ». 

Printing  and  publishing 

Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

Tinware,  coppcrware,  and  shct-iron  ware  

Tobacco,  cigars  and  cigarettes 

Vinegar 

Watch  and  clock  repanlng 

All  other  industries  (a) 


$2,301,850 


31,400 
8,700 
97,  200 
104,  800 
80,  800 

261,  000 
3,  .^50 

18,  300 
7,900 

162,  000 

176,  500 

68,  400 

3,300 

16,  700 

16,  700 

281,  500 
2,000 

19,  .500 
6,100 

181,  OOJ 

91,  250 
49,  000 
25,  250 
14,  150 
13,  000 

25,  550 
535,  900 


2,550 


66 

45 
100 
441 
227 


23 
85 

249 
42 


130 


16 

130 

1 


13 
13 

70 

11 

02 

9 

156 

61 
35 
47 
23 
10 

13 

C^l 


$1,  574,  438 


37,  400 
22, 178 
82,  800 
118,  710 
210,  220 

102,000 
13,  225 
60,  200 
17,  250 
44,  486 

167,  420 

33,300 

4,125 

8,500 

9,000 

32,  065 
3,700 

23,  600 

6,  500 

135,  050 

47,  050 
15,  990 
20,  6.")0 
10,  578 
4,  JOO 

11, 130 
331,  Oil 


$5,  715,  215 


31,  600 
23,  200 

366,  900 
92,  808 

646, 600 

194,  000 
27,  350 
92, 150 

20,  700 
926, 112 

426, 130 

43,  000 

6,600 

63,  250 

38,  300 

119,  470 
2,200 

21,  750 
14,  750 
95,  300 

94,  600 
630,  920 
60,  900 
33,  500 
13,  000 

18,800 
1,  826,  325 


$9,367,749 


98,900 
66,725 
674, 552 
286,028 
964,|00 

435,000 

62, 330 

•176, 500 

49, 560 

1, 124, 442 

771, 622 
138, 850 
15,200 
90,550' 
65,800 

217,710 
10, 500 
61,500 
32, 675 

30.^  500 

207, 350 
690,945 
128,100 
77, 025 
24, 500 
60,880 
2,760,495 


a  Embracing  awnings  and  tents  ;  b;il;ing  and  yeast  powders  ;  brass  castings  ;  brooms  and  brushes  ;  coflVc  and  apices  roasted  and  trround  ■  cutlery  and  edge  tools; 
drugs  and  chemicals;  dyemc;  and  cleaning  ;  Uavoring  extracts  ;  fruits  and  vegetables,  canned  and  preserved  -  furs  dressed-  sices  and  mittens  ■  iron  and  steel ;  iroa 
work,  areliitcctur.al  and  ornanuutal ;  jewi  Iry  and  instrument  cases;  leather,  dressed  skins;  lithographing-  lookiu."-''la'ss  and  picture  frames-  lumber,  plan™j 
ma,snury,  brick  and  slone;  mattresses  and  spring  beds;  patent  medicines  and  compounds;  pickl.s;  preserves,  and  sauces;  plumbina  and  gasfltting;  roofing  .and 
rooen-^  materials;  sash,  doors,  and  blinds ;  soap  and  candles ;  stencds  and  brands;  stereotypingandelectrotvping;  trunks  and  valises  ■  nnholsterinE  ■  wheelwrightuig : 
and  whips.  .  i-     =,  ,     i-  t,, 
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TABLE  VI.— MANUFACTURES  OF  100  PRmOlPAL  CITIES,  BY  SPECIFIED  INDUSTEIES :  1880. 

CITY  OF  DES  MOINES,  IOWA. 
[Statistics  collected  ander  the  direction  of  J.  P.  Bushnkll,  Special  Agent.] 


Mechanical  and  manufacturing  industries. 


All  industries 

Agricultural  implements 

Bboksmitliing  (see  also  Wheelwrigliting) 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

Brick  and  tile 

Carpenterinsi 

Carriages  and  wagons  (see  also  "WheehYrighting) 

Clothing,  men's 

Cooperage 

I'lopring-  and  grist-mill  products 

ronndery  and  machine-shop  products 

Pnmiture 

Liquors,  malt 

Marhle  and  stone  work 

Painting  and  paperhanging 

Paving  materials - 

Printing  and  publishing 

Saddlery  and  harness - 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and  wagons) 
All  other  industries  (a) 


No.  of 
estab- 
lish- 
ments. 


165 


Capital. 


$1, 403, 250 


55,  000 

3,300 

7,500 

14,  050 

12,  700 

17,  000 

22,  500 

60, 700 

3,000 

142,  500 

94,  000 

47,  600 

84,000 

43,  000 

4,800 

4,100 
320,  500 

5,100 
32,  000 
17,  700 

8,500 
403,  800 


AVERAGE   NUMliEH  OF 
HANDS  EilTLOYED. 


Males 

above  16 

years. 


1,211 


62 
27 
43 
17 
40 

75 
29 
26 
30 
14 

14 
148 
16 
35 
32 

11 
444 


Females 

above  16 

years. 


Children 
and 

youths. 


13 


30 


53 


Tot^ll 

amount  paid 

in  wages 

during  the 

year. 


$667,  699 


8,000 
4,700 
7,350 
13,  995 
21,  000 

28,  900 
13,  750 
39,  050 
9,100 
13,  105 

46,  702 

17,  600 
10,  605 
20, 100 

8,580 

5,900 

136,  102 

6,200 

18,  442 
20,  700 

5,300 
212,  518 


Yalue  of 
materials. 


$2,  810,  zm 


14,  200 

.5, 100 

8,240 

41,  000 

12,375 

94,  500 
27,  000 
70,  300 
21,  100 
204,  380 

50,  823 
45,  500 
35,  610 
21,  600 
21,  000 

6,300 

174,  S50 

24,  000 

47,  200 

30,  050 

5,150 
1,  844,  118 


Yalue  of 
products. 


$4,  220,  709 


46,  200 
14,  500 
22, 195 
64,  362 
42,  000 

142,  750 
53,  000 

134,  600 
32,  300 

239,  235 

151,  848 

80,  000 

81,  295 
68,  700 
36,  700 

16,  000 
399,  438 

39,  000 
109,  400 

74,  600 

14,  074 
2,  358,  612 


a  Embracing  bookbinding  and  blank-book  making  ;  boxes,  cigar  ;  brass  castings  ;  brooms  and  brushes  ;  coifee  and  spices,  roasted  and  ground ;  confectionery  ; 
corsets ;  engr-aving  and  die-sinking  ;  files  ;  glucose  :  hairwork  ;  hardware  ;  liquors,  distilled  ;  lithographing  ;  looking-glass  and  picture  frames  ;  lumber,  planed  ; 
lumber,  sawed ;  oU,  linseed;  pumps;  rooting  and  roofing  materials;  scales  and  balances  ;  shirts;  slaughtering  and  meat-packing;  soap  and  candles  ;  steam  fittings 
and  heating  apparatus ;  stereotyping  and  electrotyping  ;  stone- and  earthen- ware  ;  vinegar;  wirework  ;  and  woolen  goods. 


CITY  OF  DETROIT,  MICH. 
[Statistics  collected  under  the  direction  of  James  E.  Tryon,  Chief  Special  Agent. 


See  note  on  page  379.] 


All  industries 

Baking  and  yeast  powders 

Baskets,  rattan  and  willow  ware  

Blacksmithing  (see  also  "Wheelwrighting) 

Boot  and  shoe  uppers -  - 

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  cigar 

Boxes,  fancy  and  paper 

Boxes,  wootlen,  packing 

Bread  and  other  bakery  products 

Brooms  and  brushes 

Carpentering 

Carriages  and  wagons  (see  also  Wheelwrighting) 

Clothing,  men's 

Clothing,  women's 

Coffee  and  spices,  roasted  and  ground 

Confectionery 

Cooperage 

Corsets 

Catlery  and  edge  tools  (see  also  Hardware) 

Dentistry,  mechanical 

Dyeing  and  cleaning 

iTonring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Famiture  (see  also  tTpholslerihg)  

Hairwftrk 

Hardware  (see  also  Cutlery  and  edge  tools) -. 

Hats  and  caps,  not  including  wool  hats 

Instruments,  professional  and  scientific 

Iron  and  steel 

Jewelry 

Leather,  curried 

Leather,  tanned 

Lime 

Liquors,  malt 

Look-  and  gun-smithing 

Looking-glass  and  pictui-e  frames 

Marble  and  stone  work 

Models  and  p.ittems  

Painting  and  paperhanging 

Patent  medicines  and  compounds 

Perfumery  and  cosmetics 

Photographing 

Plumbing  and  gasfltting. ..'.'.'..'.'. 

Printing  and  publishing 

Kooflng  and  roofing  materials 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Wood,  turned  and  carved) 

ohiphaildtng 

Skills  

Slaughtering  and  meat-packing,  not  inciudiiig  retail  butchciing 


6 
3 
7 
9 

7 
10 

4 
28 

0 

13 
16 

3 
23 

5  , 

4 
10  j 
16  I 


15 
IC 
5 


$15,  694,  479 


12,  477 


38,  000 
11,100 
43,  575 

7,300 
331,700 

41,  000 

5,  SOO 

32,  600 

225.  400 

39,  400 

272,  000 

209,  000 

963,  600 

12,  800 

55,  000 

207,  200 

118,  300 

46,  800  ! 

9,000 

9,000 

16,  200 

497,  000 
1,  262,  050 

243,  800 
6,200 

27,  000 

298,  000 

12,  600 

1,  647,  386 

89,  302 

104,  336 

498,  664 
95,  600 

1,  205, 129 
4,500  I 

252,  650  i 
110,  100 
3,  800 

88,  noo 

48,  000 

2.5,  500  'I 

4n,  :,.jO 
IMci,  200 
806,  0.50  ,] 

30,  000  I 
i 

39,100  ,: 
2i;i,ooo 

187,  2110 
4,7ii0 
485,000  II 


33 

18 

80 

22 

529 

30 

0 

149 

229 

56 

069 

286 
273 


183 

20 

14 

7 

10 
123 
960 
264 


05 

100 

10 

1,088 

66 

34 
139 

30 
299 

10 

266 

173 

4 

315 


20 
3-3 

1.^3 

077 

05 


3:;s 

756 

IS 

137 


2,430 


10 


1,203 


707 

44 

6 

72 

1 

5 
13 

115 

16 
2 

2 
14 

1 

64 

18 
19 

78 

7 

133 

1 

7 

4 

2 

ij 


$6,  306,  460 


7b 

57 
4 

1 

6 

OS 

30  . 

1 

10 

17,  596 
12,  570 
37,  064 
12,  150 
317,  100 

23,  450 
10, 100 
54,  600 
146,  580 
32,  409 

254,  236 

127,  945 

389,  926 

9,280 

16,  950 

63,  800 

69,  500 
41,  4.50 

7,920 
4,700 

9,228 

62,  705 

431,  005  I 

119,  620 

6,  120 

18, 142 

73,  000 

4,  8S0 

436,  OSO 

40,  490 

10,  088 

60,  493 

10,  440 

149,  077 

4,  200 

120,472 

1"0,  440 

2,  130 

V:,'\  2:15 

10,11211 

12,  i 

',r',^<i 

25!  700 

:;:;,  415 
14.^,  5-5 
31il,  ii'l."i 

12,  soil 

70,  007 


$18, 150,  995 


9,325 

33,  300 
20,  500 

606,  450 

58,  000 

34,  500 

145,  600 
656,  389 

72,  069 

580,  495 

174,  000 

1,  364,  016 

8,300 

100,  000 

467,  400 

146,  650 
111,100 

5,270 
11,  000 

5,700 

1,438,752 

915,  055 

229,  002 

5,000 

20,  300 

129,  400 

4,  470 

1,  872,  407 

58,  251 


18,  7:1:1 

64(1,711- 

1,  8.J0 

217,  707 
100,  Ijinl  1 

1,  475 

101,220 

25,  000 

42,  Olin 
21,  son 


Oil,  6110 

51, 100  : 

2TS,  1*50 

314,202 

15,  SOU 

1,  413,  426  : 


,  181,  416 


141,  600 

29,  900 
109,  350 

42,  200 

1,  066,  025 

103,  000- 
68,  000 
226,  800 
930, 157 
127,  53a 

956, 195 
400,  220 

2,  056, 182 

24,100 
145,  000 

684,  200 
206,  400 
20a, 600 
20,  600 
27,  500 

22,  100 

1,  049,  627 

1,  808,  355 

438,  801 

15,  800 

49,  000 

293,  500 

14,540 

2,498,034 

135,  600 

284,  118 
020,  696 

37,  555 
1,  11:5,  601 

13,  300 

402,  069 

348,  200 

0,400 

384,  930 

87,  000 

94,  000 

7-1,  600 
350,  1154 
Osll,  093 
11)8,200 

120,  7U0 
51:1,  iJtiO 
7, is,  075 

30,  420 
1,  721,  231 

409 


400 
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Table  VI.— MANUFACTUEES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES:  1880. 

CITY  OF  DETROIT,  MICH.— Continued. 


Mechanical  and  manufacturing  indnstries. 


Spectacles  and  eyeglasses 

Stencils  and  brands 

Tinware,  copperware,  and  sheet- iron  ware 

Tobacco,  chewing,  smoking,  and  snufl'  (see  also  Tobacco,  cigars  and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snuff). 

Trunks  and  valises 

TJpholstering  {see  also  Furniture)  

Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and  wagons) 

"Wirework 

"Wood,  turned  and  carved  (see  also  Sash,  doors,  and  blinds) 

Wooden  ware 

All  other  industries  (a) 


No.  of 

estab- 
lish- 
ments. 


58 


Capital. 


$45,  000 

9,200 

108,  650 

495,  000 

453,  700 


35,  5O0 
52,  200 
12,  300 
87,  000 
15,  550 

273,  000 
2,  842,  496 


AVERAGE    NUMBER    OP 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


53 

18 

142 

138 


78 
67 
32 
135 
31 

243 
1,837 


Females 

above  15 

years. 


125 
102 


10 


25 
550 


Children 

and 
youtba. 


327 


Total 

amount  paid 

in  "Wages 

during  the 

year. 


$23, 400 
10,  750 
68,  781 

100,  725 

310,  828 


44, 142 
28, 115 

13,  670 
69,  900 

14,  306 

67,  680 
971, 185 


Value  of 
materials. 


$24, 500 

10, 500 

100,  725 

719,  554 

672,  080 


82,  758 
112,  400 
10, 150 
97,  500 
13,  850 

131,  500 
2,  222, 470 


Value  of 
products. 


$71, 000 

34, 100 

232,700 

1,212,146 

1,196,870 


145, 900 
172,400 

36, 300 
192, 500 

49,849 

226, 950 
3, 971, 730 


a  Embracing  artificial  limbs ;  billiard  tables  and  materials ;  boot  and  shoe  findings ;  brass  castings ;  brick  and  tile ;  bridges ;  carpets,  rag ;  carriages  and  sleda, 
children's  ;  cars,  railroad,  street,  and  repairs;  corabs;  drugs  and  chemicals;  files  ;  fruits  and  vegetables,  canned  and  preserved;  furniture,  chairs;  furs,  dressed;  gaa 
machines  and  meters ;  gloves  and  mittens;  hosiery  and  knit  goods ;  ink;  lasts;  lumber,  sawed;  masonry,  brick  and  stone ;  matches;  musical  instruments,  organs  and 
materials;  musical  instruments,  pianos  and  materials ;  needles  and  pins ;  oil,  lubricating ;  pens,  gold;  pickles,  preserves,  and  sauces ;  pipes,  tobacco ;  refrigerators; 
regalia  and  society  banners  and  emblems;  safes,  doors,  and  vaults,  fire-proof ;  saws ;"  scales  and  balances;  show-cases;  stone-  and  earthen- ware ;  telegraph  and 
telephone  apparatus ;  umbrellas  and  canes ;  varnish ;  whips ;  and  window  blinds  and  shades. 

CITY  OF  DUBUQUE,  IOWA. 
[Statistics  collected  under  the  direction  of  Abeam  S.  Bunting,  Special  Agent. ) 


All  indnstries , 

Blacksmithing  (see  also  "Wheelwrighting) 

Bookbinding  and  blank -book  making .  - . 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

Brick  and  tile 

Carpentering 

Carpets,  rag 

Car]  iages  and  wagons  (see  also  "Wheelwrighting) 

Clothing,  men's 

■  Cooperage 1 , 

Dentistry,  mechanical 

Flouring-  and  grist-mill  products 

Foundery   and  machine-shop  products  (see  also  Steam  littings  and 
heating  apparatus). 

Furniture 

Hairwork 

Liquors,  malt 

Lock-  aud  gun-smithing 

Looking-glass  and  picture  frames 

Lumber,  sawed 

Marble  and  stone  work 

-Masonry,  brick  and  stone 

Painting  and  paperhanging 

Photogiaphing 

Printing  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Slaughtering  and  mea^t-packing.  not  including  retail  butchering 

Steam  fittings  and  heating  apparatus  (see  also  Foundery  aud  machine- 
shop  products). 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Vinegar 

"Watcii  and  clock  repairing 

"WbeehvTigbting  (see  also  Blacksmithing ;  Carriages  and  wagons) 

All  other  industries  (a) 


13,  446,  866 


6,750 
17,  750 
41,  475 
55, 135 
12,  600 

28,  200 

480 

532,  900 

241, 150 

68, 150 

5,900 
30,  000 
157,  500 

87,  500 
3,700 

265,  000 
2,500 
4,000 

295,  000 
7,650 

3,396 

6,950 

5,600 

111,  800 

63,  300 

114,  000 
183,  000 
60,  400 

21,  850 
9,600 

63,  000 

6,  0.50 

5,600 

969,  080 


2,619 


283 
71 
109 

10 

14 

109 

159 
2 

63 

5 

10 

160 

28 

107 
47 
12 
74 
36 

71 

133 

61 

44 
34 

24 

18 

29 

305 


292 


188 


63 


92 


23 


23 


$1,  339,  730 


12,  250 
9,100 
38,  900 
26,  558 
16,  900 

161,  277 
3,700 

150,  050 
66,  500 

55,  750 

9,300 

5,030 

57,  500 

70,  250 
3,100 

26,  975 

2,900 

4,750 

53,  000 

15,  450 

43,  210 

24,  250 

9,490 

56,  252 
18, 124 

50,  000 
86,  500 
37,  000 

22,  250 
14,  822 

12,  350 

11,  900 

12,  500 

151,  842 


$3,  837,  846 


4,526 
8,600 
64,  825 
92, 107 
9,662 

149, 100 

4,450 

324,  250 

254,  875 

70,  630 

2,675 
69,  740 
86,  960 

100,  600 
6,750 

110, 132 

660 

7,000 

212,  200 

13,  200 

52,  775 
16, 150 
2,045 
38,  300 
42,  500 

191,  000 

1,  237, 400 

36,  000 

28,  250 
18,  275 

35,  535 

2,770 

9,450 

535,  565 


$6,  328, 889 


23, 880 
24,300 
128, 100 
149, 664 
35, 300 

355, 550 
14, 000 
627, 000 
403, 000 
168, 656 

16,430 
83, 257 
181,320 

219, 000 
12,300 

211, 125 
6,204 

17, 600 
345, 000 

37, 058 

121,450 
50, 900 
17, 100 

137, 475 
78, 227 

284, 000 

1, 379, 000 

90,  800 

74, 100 
45,  760 

89, 650 
24, 300 
34, 100 
843,393 


a  Embracmg  agricultural  implements ;  awnings  and  tents ;  bags,  paper  ;  baskets,  rattan  and  willow  ware ;  bellows ;  boxes,  paper ;  brass  ware ;  bridges ;  brooms 
and  brushes;  carriage  and  wagon  materials ;  clothiiisr,  women  s,  coiTeo  aud  spices,  roasted  and  ground;  cofiins,  burial  iases,  aid  undertakers'  goods;  oonfeitionery; 
dycmgand  cleaning;  files;  furs  dressed;  bats  and  caps;  iron  work  architectural  aud  ornamental;  lead,  bar,  pipe,  sheet,  ind  shot-  lightning  rods ,  lime;  liquors, 
vinous;  mattresses  and  sprmg  beds;  mmeral  and  soda  waters;  models  and  patterns;  roofing  and  roofing  materials;  sh  pbmlding  ■  shirts  ;  show-cases ;  soap  and 
candles;  tobacco,  chewing,  smoking,  and  snufl  ;  trimks  and  v.ilise3  ;  iipbo-v«teimg  ;  wirework  ;  and  wooden  ware.  ou  puii^iuiug  ,  auiion,  ouu.t  ^.»oc   , 

CITY  OF  ELIZABETH,  N.  J. 
[Statistics  collected  under  the  direction  of  J.  F.  "Wiley,  Special  Agent.] 


AH  industries . 


Blacksmithing  (see  also  "Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing  . 

Bread  and  other  bakery  products 

Brick  and  tile.  - 

'Carpentering 


Carriages  aud  wagons  (see  also  "Wheelwrighting) . 

Clothing,  men's. .  - .'. 

'Coke 

Confeetiooery 

JDycing  and  cleaning 

410 


1,  453, 180 


12,  200 
26,  000 
31,  050 
75,  000 
11,  800 

2,500 
16,  300 


216 


482 


$1,  740,  466 


10,  820 
17,  420 
20,  528 
44,  000 
20,  426 

3,940 
13, 100 


12,  915,  851 


14,  000 
36,  660 
99,  095 
70,  500 
56,  500 

6,800 
24,  700 


$6, 828, 027 


33,600 
63, 800 
160, 900 
138, 000 
97, 000 

10, 000 
51,000 


26,  300 
3,800 


5,450 
2,400 


67,  000 
1,960 


87, 600 
6,750 
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TABLE  VI.— MANUPACTUEES  OF  100  PEINGIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  ELIZABETH,  N.  J.— Continued. 


Mechanical  and  manufactnring  mduBtries. 


IFouodery  and  machine-shop  prodncts 

Xindling  wood 

Painting  and  paperhanging 

Photographing 

Plumbing  and  gasntting 

Printing  and  puhlishlng 

Tobacco,  cigars  and  cigarettes 

Upholstering 

Wheelwrigbting  (see  also  Blacksmithmg  ;  Carnages  and  ivagons) 
Ml  other  industries  (a)'. 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$105,  000 

4,450 

12,  700 

5,900 

24,  400 

41,  600 

15,  350 

8,000 

800 

2,  030,  030 


AVEKAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


152 

5 

32 

4 


63 

19 

9 

3 

2,542 


Females  Children 
abovel5       and 
years,     youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


$90,  000 
1,060 

15,  450 
2,630 

16,  000 

29,  580 

8,100 

4,850 

800 

1,  433,  303 


Value  of 
materials. 


$110,  000 
3,410 

28, 100 
2,900 

28,  500 

34,  700 

22,  830 

12,200 

1,200 

2,  304,  806 


Value  of 
products. 


$248,  000 
9,000 

81,  500 
9,500 

55,  300 

73,  600 

43,  850 

21,  800 

3,500 

1,  637,  327 


a  Embracing  clothing,  women's;  combs;  cordage  and  twine;  cutlery  and  edge  tools;  drags  and  chemicals;  fancy  articles ;  fertilizers;  flouring- and  grist-mill 
products;  hardware,  saddlery ;  instruments,  professional  and  scientific;  iron  and  steel;  lamps  and  reflectors;  leather,  curried;  leather,  tanned;  liquors,  malt; 
lumber,  sawed ;  marble  and  stone  work ;  masonry,  brick  and  stone ;  mineral  and  soda  waters ;  musical  instruments  aud  materials  (not  specided) ;  oilcloth,  floor; 
^ateot  medicines  and  compounds ;  paving  materials ;  roofing  and  roofing  materials  ;  rubber  and  elastic  goods  ;  saddlery  and  harness ;  sash,  doors,  and  blinds  ;  saws ; 
flewing  machines  and  attachments ;  shipbuilding ;  spectacles  and  eyeglasses  ;  stone-  and  earthen- ware ;  straw  goods ;  tinware,  copperware,  and  sheet-iron  ware ; 
umbrella  and  canes ;  and  wood,  turned  and  carved. 

CITY  OF  ELMIEA,  N.  Y. 

[Statistics  collected  under  the  direction  of  E.  B.  Pickering,  Special  Agent.] 


All  industries 

Blaoksmithing  (see  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products ^ 

'Carpentering 

■Caniages  and  wagons  (see  also  Wheelwrighting) 

'Clothing,  men's 

Cooperage 

Tlouring-  and  grist-miU  products 

Poundery  and  machine-shop  products 

Furniture 

iLeather,  tanned 

Liquors,  malt 

Lumber,  planed 

Marble  aud  stone  work 

Masonry,  brick  and  stone 

Painting  and  paperhanging 

Photographing 

Plumbing  and  gasfitting 

Printing  and  publishing 

Pumps,  not  including  steam  pumps 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Wheelwrighting  (see  also  Blaoksmithing;  Carriages  and  wagons) 
-AJl  other  industries  (a) 


263    $2, 698, 762    2, 283 


20,  400 

364,  625 

5,200 

20,  050 
162,  300 

135,  000 

5,800 

62,  000 

46,  500 

98,  000 

206,  000 

139,  922 
170,  000 

81, 150 
8,600 

16,  375 

17,  800 
32,000 

140,  000 
11,  000 

21,  600 
40,  600 
69,  850 

4,150 
830.  940 


19 

396 

6 

92 

59 

82 
11 
19 
31 

68 

69 
18 
39 
52 


76 
3 

23 
120 


31 
110 
117 

7 
741 


324 


121    $1,  024, 161 


75 
2 

16 

1 
2 

127 

3 

2 

1 
3 

2 

2 

2 
2 

5 

41 

1 

56 
10 

4 
14 

1 

30 


7,470 

205,  857 

3,526 

41,  561 
29,  060 

63,  070 
4,197 
8,414 

12,  .391 
37, 140 

25,  900 
7,664 

13,  312 
21,393 

42,  700 

25,  692 

2,318 

13,155 

69, 100 

2,375 

15,  201 
45,  839 

43,  817 
3,006 

279,  404 


,  132, 115 


6,317 
460, 191 
12,  700 
70,  606 
40,  800 

170,  212 
4,925 

105,  790 
27,  245 
63,  200 

450,  852 
38,  969 

170,  000 
52,  613 
49,  218 

27,  840 

3,903 

42,  000 

38,  662 

8,200 

21,  078 

67,  768 

112,  822 

2,000 

1,  074,  014 


$4,  877,  300 


24,  895 
760,  425 

20,  060 
136,  047 

88,  200 

260,  250 
11,  900 

124,  710 
52,  365 

167,  000 

540,  600 
69,  500 

207,  900 
95,  998 

113, 169 

73, 760 
13,  739 
75,  000 
138,  908 
13,  000 

44,320 

131,  900 

211,  000 

9,940 

.,  495,  718 


a  Embracing  agricultural  implements ;  boxes,  cigar ;  brick  and  tile ,  brooms  and  brushes ;  carpets,  wood ;  confectionery ;  cutlery  and  edge  tools ;  dentistry, 
mechanical;  drain  and  sewer  pipe;  files;  iron  and  steel;  leather,  curried;  lime;  looking-glass  and  picture  frames;  lumber,  sawed;  mattresses  and  spring  beds; 
mineral  and  soda  waters ;  mixed  textiles ;  musical  instruments,  organs  and  materials;  musical  instrumonis,  pianos  and  materials;  roofing  and  roofing  materials; 
flash,  doors,  and  blinds ;  saws;  show-cases;  soap  and  candles ;  upholstering;  vinegar;  wirework;  and  woolen  goods. 

CITY  OF  ERIE,  PA. 

[Statistics  collected  under  tht  direction  of  Joseph  E.  Stekrett,  Speciaf  Agent.J 


All  industries  . 


Blacksmith  ing 

Boots  and  shoes,  including  custom  work  and  repairing. 

Bread  and  other  bakery  products 

Carpentering 

Clothing,  men's 


Flouring-  and  gnst-mill  products - 

Foundery  aud  machme-shop  products 

Fuiniture 

Liquors,  malt 

lumber,  planed  (see  also  Sash,  doors,  and  blinds) 

Malt  . 


Painting  and  paperhanging 

Plumbing  and  gasfitting  

Priuting  and  publishing 

Pumps,  not  including  steam  pumps 

Saddlery  and  harness  

Sash,  doois,  and  blinds  (see  also  Lumber,  planed)  . 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

All  other  industries  (a) 


167 


:4,  730,  503 


6,800 

77,  700 

33,000 

51,  900 

113,  000 

201,  000 

1,  258,  453 

60,  500 

187,  000 

300,  000 

158,  000 
3,400 

10,  800 
156,  800 

37,  600 

30,  000 
88,  000 
26,  000 
28,  100 
1,  902,  550 


3,284 


14 
80 
14 
124 
91 

42 
,182 
43 
43 
66 

47 
32 
20 
91 
18 

14 

50 


17 


46 


$1,  518,  085 


7,471 
51,  397 

9,300 
56,  485 
67, 120 

25,  050 
515,  082 
17,  800 
20,  930 
25,  059 

14,  829 
10,  916 


6 
141 


8, 

:;73 

59, 

,'20 

7, 

240 

6,860 

23, 

300 

16, 

;itii 

10, 

«74 

569,888  [' 

$4,  879,  319 


0,700 

91,  817 

29,  870 

137,  725 

130,  000 

088,  050 

1,410,872 

27,  300 

107,  500 

117,200 

199,  631 
10,  800 
13,335 
76,  700 
15,  289 

23,  600 
39,  578 
18,  900 
14,  476 
1,714,070 


$7,  683,  356 


21,  440 
101,  807 

GO,  1X26 
227,  7'J4 
225,  740 

809,  800 

:,  291,  529 

72,  000 

195,  500 

185,  000 

2,ra,  5S8 


10,  ^Inil 

44,  Mr-, 

,  712,  c:;5 


a  Embracing  brass  castings;  brick  and  tile;   carriasie  .ind  wagon  materials;   carriages  and  aleda,  children  s; 
repairs ;  clothmg,  women's ;  coffee  and  spices,  roasted  aud  giound;  confectionery;  cooperage;  electroplating  ;  gui 

leather,  tanned ;  limo;  lumber,  sawed;   marble  and  stone  w-ork ;  matches;  mattresses  and  spring  'fs;  mt'sicaii  ,,arrin™- 

graphing;  roofing  and  roofing  materi.ais;  scales  .ind  balances;  shipbuUding;   show-cases;  soap  and  candles;   springs  s  eel,  car,  and  carriage, 
^faroj  washing-machines  and  clothes-wringers;  whcelwrightiug ;  wirework;  wooden  ware  ;  and  wood,  turned  and  carvetl. 


arriages  and  wagons  ;   cars,  railroad,  strcL-t.  and 

;  iron  and  steel ;  iron  forgings  ;  leather,  curried; 

musical  instruments  and  materials  (not  .■specified)  ;  photo- 


etoue-  and  earthen- 
411 
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Table  VI.— MAl^UFACTXJEES  OF  100  PEII>J"CIPAL  CITIES,  BY  SPECIFIED  IimUSTEIES :  1880. 

CITY  OF  EVANSVILLE,  IND. 
[Statistics  collected  under  the  direction  of  Charleb  H.  MoCaker,  Special  Agent.] 


Mechanical  and  mannfactnring  industries. 


All  industries . 


Agricultural  implements 

Blaclismithing  (see  also  "Wheelwrigliting) 

Boots  and  shoes,  including  custom  work  and  repairing  . 

Biead  and  other  baliery  products 

.  Bricii  and  tile 


Brooms  and  hrushes 

Caipentering 

Carriages  and  wagons  (see  also  "Wheelwrighting)  . 

Confectionery 

Cooperage  


Flouring-  and  grist-miU  products 

Foundery  and  machine-shop  products 

Furniture  (see  also  Mattresses  and  spring  beds)  . 

Furniture,  chairs 

Leather,  curried 


Leather,  tanned  

Lumber,  planed 

Lumber,  sawed 

Marble  and  stone  wort; 

Mattresses  and  spring  beds  (see  also  Forniture) . 


Painting  and  paperhanging 

Patent  medicines  and  compounds. 

Printing  and  publishing 

Saddlery  and  harness 

Shipbuilding 


Slaughtering  and  meat-paoliing,  not  including  retail  butchering  -. . 

Stone-  and  earthen- ware 

Tinware,  copperware,  and  sheet-iion  ware 

Tobacco,  cigars  and  cigarettes 

"Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and  wagons) . 


All  other  industries  (a)  . 


Ko.  of 
estab- 
lish- 
ments. 


313 


Capital. 


$4,  733, 815 


266,  414 
17,  250 
26,  050 
30  300 
43,  000 

7,000 

6,850 

67,  500 

6,150 

102,  500 

337,  80O 
823,  253 
303,  000 

119,  200 
82,  001 

63,  999 

104,  521 

580,  350 

35,  827 

13,  000 

6,300 

11,  500 

125,  500 

134,400 

16,  650 

199,  000 
13,  300 

120,  550 
26,  400 
15,  150 

1,  029, 100 


AVERAGE   NUMBER  OP 
HANDS  E3IPL0YED. 


Males 

above  16 

years. 


2,945 


111 

27 
72 
26 
45 

21 

20 

46 

5 

167 


91 
330 
292 
117 

33 


127 

376 

55 


127 
122 


75 
14 
128 
60 
14 


Females 

above  15 

years. 


Children 

and 
youths. 


337 


387 


Total 

amount  paid 

in  wages 

during  the 

year. 


2 
103 


$1,  365,  006 


53,  516 

8,501 

37,  314 

10, 107 

14,  250 

7,  C70 
8,803 

20,  900 
4,052 

69,  421 

48,  342 
166,  440 
151,  714 
46, 120 
13,  344 

11,  965 

60,  774 

134,  048 

27,  317 

3,000 

13,  443 

1,700 
75,  290 
65,  028 

15,  770 

11,  600 

5,800 
62,  224 
24,253 

4,948 


Value  of 
materials. 


$4,  972,  690 


103, 431 

9,960 

61,  331 

58,  056 

8,100 

18,  900 

10,  382 
35,  660 
25,  850 
76, 150 

1, 167,  400 
349,  418 

223,  em 

38,  952 
170, 455 

137,  622 

190,  520 

633,  050 

35,  803 

5,550 

14,  450 

11,  500 
32,  901 

178,  400 
40,  070 

324,  623 
2,850 

105,  766 

29,  462 

5,450 

867,  079 


Valae  of 
products. 


$8, 091, 914 


233, 929 

32,  m 
137, 260 

86, 731 
30, 100 

37,  000 
25, 438 
79,  SCO 

33,  680 
198, 310 

1,  348, 215 
734, 458 
467, 000 
113, 496 
214, 950 

168, 000 
338, 178 
958, 405 
82,  573 
14, 300 

46,400 
25, 000 
146, 735 
287, 260 
60, 955 

346,278 
14, 000 

254, 131 
79, 043 
17, 700 

1,480,959 


a  Embracmg  bags,  other  than  paper;  baking  and  yeast  powders;  bookbinding  and  blank-book  making;  boxes,  cigar;  brass  castings:  clothing,  men's;  coffins, 
burial  cases,  and  undertakers  goods ;  cotton  goods ;  dram  and  aewcr  pipe ;  flies ;  hats  and  caps ;  iron  and  steel ;  liquors,  malt ;  Unuors.  vinous :  lock-  and  gun-smithing : 
malt;  mantles,  slate,  marble,  and  marhleized;  mineral  and  soda  waters;  mixed  textiles;  models  and  patterns;  musical  instruments,  organs  and  materials;  paper; 
plumbing  and  gasflttmg;  pumps ;  sates  doors,  and  vaults,  flre-proof;  shirts;  stencils  aud  brands;  tobacco,  chewing,  smoking,  and  snuff;  trimks  and  valises: 
ombreiias  and  canes ;  vinegar ;  watch  and  clock  repairing ;  wooden  ware ;  and  woolen  goods. 


CITY  OF  FALL  KIVER,  MASS. 

[Statistics  collected  under  the  direction  of  TVilliam  J.  Bust,  Special  Agent.] 


A]\  industries 

Blacksmithing 

Boots  and  shoes,  inchiding  cnstom  work  and  repairing 

Bread  and  other  bakery  producta 

Carpentering 

Carriages  and  wagons 

Clothing,  men's 

Coffins,  burial  cases,  and  undertakers'  goods 

Cotton  goods 

Dentistry,  mechanical 

!Foundery  and  machine-shop  products , 

Liquors,  malt 

Lumber,  planed 

Masonry,  brick  and  stone 

Painting  and  paperhanging 

Photographing 

Plumbing  and  gastitting 

Printing  and  publishing 

Saddloi  y  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
Tinware,  copperware,  aud  sbeet-iron  ware...". 

Watch  and  clock  repniriug 

All  other  industries  (a) 


a  Embracing  belting  and  hose,  leather;   bookbindin<r  and  blank-book  making;  boxes. 


258 

$25,  076,  518 

8,232 

6,723 

2,130 

$4,  659,  077 

$10,  552, 192 

$18,913,684 

29 
20 

30,  970 
3,  950 
10,  500 
15,  050 
18,  400 

30,  500 

20,  000 
22,  707,  043 

8,500 
284,  255 

121,  000 

10,  100 

5,400 

28,  750 

7,  OOO' 

13,  300 
00,  400 

8,  200 
100,  000 

10,  400 

21,  000 
1,  555,  800 

70 
23 
24 
188 
35 

17 

10 

5,677 

9 

334 

58 

17 

148 

107 

4 

29,  552 
8,733 

11,  874 
54,  861 

8,900 

16,  300 

6,000 

3,  705,  420 

4,500 

132,  403 

27,  670 
5,100 

29,  400 

22,  710 

2,700 

16,  5P0 

28,  457 
6,  950 

21,  500 

12,  654 

7,500 
499,  253 

23,  550 
6,730 

13,  500 

178,  250 

17,  700 

27,  700 

30,  000 

8, 110,  786 

9,000 

166,  897 

139,  850 
2,200 

24,  650 
33,  850 

4,000 

67,  300 
39,  000 
13,  000 
360,  050 
30,  499 

10,  000 
1,  243, 130 

80, 000 
20  928 

10 

4 

33, 000 
254, 76» 
40,700 

65, 500. 

15 

6 

10 

28 

6 

60,  OOO 

33 
5 

6,462 

1,988 

14, 510, 007 
24,  000 

17 
3 

38 

3 

363, 707 
234, 1S4 

3 

11, 500 

5 

62, 580 

14 

1 

86, 905 

6 

9 

12,000 
118, 100 

4 

54 
57 
18 
53 
30 

10 
1,287 

2 
2 

7 
5 

7 

90,800' 
25,762 

4 

425,135 

12 

68,078 

7 

30,000 

38 

175 

130 

2,316,008 

eottoi,  ties;  drugsand  chemicals;  dyeing  and  bnisldngtextiKs;  clee,i.„,da,ing;-m^^ 
S!^clecl|St^*ligS^;  ^^t::^Vi^,Zl^a^i^'clifiat':^':S^^^.^'^^^        -^^ -1  -■^^'-^  «*--  ^^l^-^  heaLg  apparatus, 
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TABLE  VI.— MANUFACTUEES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  FORT  WAYNE,  IND. 
[Statistics  collected  imder  the  direction  of  Maktin  A.  Nolle,  Special  Agent.] 


Mechanical  and  manufacturing  industries. 


All  industries 

Blacksniithing  (see  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing) 

Bread  and  other  bakery  products 

Carpentering 

Carriages  and  wagons  (see  also  Wheelwrighting) 

Cooperage  

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture 

Liquors,  malt 

Lumber,  sawed 

Marble  and  stone  work 

Printing  and  publishing 

Saddlery  and  harness 

Tinware,  copperwaro,  and  sheet-iron  ware 

Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and  wagons) 
All  other  industries  (a) 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$3,  352, 101 


8,  7.50 

5,400 

34,  000 

13,  500 

26, 000 

10,  000 

105,  000 

785,  000 

71,  000 

95,  000 

295,  000 

15,000 

68,  500 

29,  200 

9,800 

16,  650 
764,  401 


AVEKAGE  NUMBER  OF 
HANDS  EMPLOYED. 

Males 

above  16 

years. 

Females 

above 15 

years. 

Children 

and 
youths. 

2,426 

164 

145 

10 
29 
27 
72 
46 

12 
33 
900 
35 
23 

282 
17 
88 
38 
15 

35 
764 

1 

2 

1 
4 

45 

1 

30 

1 

43 

1 
19 

161 

Total 

amount  paid 

in  wages 

during  the 

year. 


$1,  020,  793 


5,  540 
12,812 
11,232 
24,  600 
18,  000 

4,980 
17,  440 
387,  000 
17,  515 
10,  710 

93, 100 
10,  550 
45,  780 
16,725 
7,750 

17,  700 
319,  359 


Value  of 
materials. 


$4, 007,  955 


3,850 

13,  625 
83,  908 
4.3,  250 
27,  000 

5,950 

473,  150 

1,  941,  400 

33, 100 

46,  240 

285,  300 

9,600 

70,700 

53,  400 

14,  200 

14,  760 
888,  634 


Value  of 
products. 


$5, 816, 924 


15,  800 
37,  000 
109,  385 
83,  000 
60,  600 

17,  000 
532,  265 
2,  529,  000 
70,  300 
85,  438 

458,  300 
29,  500 

157,  000 
90,  500 
27,  500 

44,  700 
1, 473,  636 


(t  Embracing  agricultural  implements;  bookbinding  and  blank-book  making;  brooms  aud  brushes ;  carriage  and  wagon  materials;  clothing,  men's;  coffee  and 
spices,  roasted  and  ground;  confectionery;  flies;  handles,  wooden;  iron  work,  architeolural  and  ornamental;  leather,  curried;  leather,  tanned;  lumber,  planed; 
masonry,  brick  and  stone ;  oil,  linseed ;  painting  and  paperhanging ;  patent  medicines  and  compounds ;  plumbing  and  gasfltting ;  pumps ;  sash,  doors,  and  blinds ; 
shirts ;  trunks  and  valises ;  upholstering  ;  and  woolen  goods. 

CITY  OF  GALVESTON,  TEX. 
[Statistics  coUeoted  under  the  direction  of  Bdwaed  J.  Byene,  Special  Agent.] 


All  industries 

Blacksmithing 

Boots  and  shoes,  including  custom  work  aud  repairing 

Bread  and  other  bakery  products 

Carpentering 

Confectionery 

Cooperage  

Flouring-  and  grist-mlU  products - 

Foundery  and  machine-shop  products 

Furniture 

Painting  and  paperhanging 

Patent  medicines  and  compounds 

Photographing 

Plumbing  and  gasfltting 

Printing  and  publishing 

Saddlery  and  namess 

Shipbuilding 

Tinware,  copperware,  and  sbeet-iron  ware 

Tobacco,  cigars  and  cigarettes 

All  other  industries  (a) 


170 


$871, 350 


32,700 

6,800 

15,  200 

14,  800 
61,  500 

18,  300 
97,  000 
76,  000 

7,450 
24,  450 

9,000 

7,300 

21, 500 

287,  000 

19,  900 

1,300 
51,  000 

15,  700 
104,  460 


4 

18 

107 

13 

1 
32 
56 

120 


$499,  785 


14,  975 

14,  050 
13,  511 

28,  500 

15,  300 

35,  850 

15,  290 

32,  336 

6,425 

29,  050 

5,250 
5,100 
17,  050 
112,  593 
9,625 

1,430 
29,  000 
43,  950 
71,  600 


$1,  283,  246 


18,  880 
34,  875 
59,  300 
48,  750 
86,  000 

81,000 
257, 168 

51,  500 
4,225 

30,  300 

16,  500 

2,950 

24,  400 

52,  738 
24,  600 

4,060 

84,  500 

63,  200 

348,  300 


$2,  375,  965 


52,  525 
78,  050 
96,  300 
101,  600 

146,  600 

147,  «00 
313,  340 
103,  000 

23,  600 
81,  600 

35,  500 
20,  200 
52,  900 
230,  500 
42,  850  , 

6,000 
150,  000 
178,  850 
615,  650 


a  Embracing  bags,  other  than  paper ;  boxes,  fancy  and  paper ;  carriages  and  wagons  ;  coffins,  burial  cases,  and  undertakers'  goods ;  clothing,^  men's ;  drain  and 
sewer  pipe ;  hand-stamps  ;  hats  and  caps,  not  including  wool  hats  ;  looking-glass  and  picture  frames ;  marble  and  stone  work  ;  mattresses  and  spring  beds ;  mineral 
and  soda  waters;  musical  instruments,  pianos  and  materials;  perfumery  and  cosmetics;  picides,  preserves,  and  sauces ;  safes,  doors,  and  vaults,  flre-proof;  sash, 
doors,  and  blindsj  shirts;  show-cases;  stencils  and  brands ;  and  umbrellas  and  canes. 

CITY  OF  GRAND  RAPIDS,  MICH. 

[Statistics  collected  under  the  direction  of  George  W.  Gage,  Special  Agent.] 


All  industries 

Agricultural  implements 

Blacksmithing  (see  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

Carpentering 

Carriages  and  wagons  (see  also  "Wheelwrighting) 

Clothing,  men's 

Coffins,  burial  cases,  and  undertakers'  goods 

Confectionery 

Cooperage  

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds) 
J?  ues 

Flouring- and  grist-mili  products  ! 

i  oundery  and  machine-shop  products 

Furniture 

Liquors,  malt 

Looking-glasa  and  picture  frames 

Lumber,  sawed 

Marble  and  stone  work 

Masonry,  brick  and  stone 

|"J°'^g  aad  paperhanging 

patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) 

Plnmbmg  and  gWs'fltrtiiig^^iy.;;;;. ';!;;."!.'.'].'.'."!!.'.'."  .'".iii-.-" 
Printing  and  publishing 


$4,  864,  298 


259,  525 

9,  425 

28,  310 

80,  75(J 

21, 100 

88,  500 
118,  920 
71,300 
53,  075 
27,  650 

65,  500 

3,200 

129,  500 

267,  971 

1,  313, 156 

278,  000 

10,  600 

1,  014,  685 

8,600 

17,  300 

8,500 

3,100 

13,  850 

16,  350 

93,  450 


4,509 

295 

368 

197 
19 

45 
57 
98 

92 
106 
86 
72 
49 

35 

18 

33 

276 

1,702 

65 

9 

252 

11 

89 

41 

3 

11 

16 

151 

3 

15 

3 
4 
5 

3 

1 

89 

1 

5 

18 

1 



1 

6 

99 

.      5 

6 

3 

57 

$1,895,072 

1 
72,  978 

10,  200 

27,  270 

31,  420 

46,  385 

41,  790 

62,  150 

37,  048 

28,  774 

17,  503 

11,  590 

8,900 

17,  550 

133,  499 

647,  537 

29,  883 

5,950 

79,  000 

4,644 

26,  538 

18,  270 

1,490 

7,974 

9,194 

79,  250 

163,  166 
ll,5i0 
53, 130 

195,  050 
89,  863 

76,  930 
165,  329 

33,  929 
124,  660 

48,  451 

34,  536 
10,  700 

356,  775 
188,  461 
823,  086 

128,  553 

14,  650 

457,  259 

9,300 

49,  055 

24,  940 

3,600 

6,180 

27,322 

46,662 


,  405,  007 


303,  029 
32,  974 
101,  292 
253,  500 
162,  492 

138,  622 
323,  742 
119,  308 
165,  000 
75,  058 

78,  427 

22,  000 

398,  988 

384,  611 

1,  831, 172 

229,  626 
30,  518 

755,  476 
20,  800 
83,  320 

54,  475 
9,132 
26, 423 
46,  630 
168,  324 
413 
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Table  VI.— MANUFACTUEES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDITSTEIES: 

CITY  OF  GRAND  RAPIDS,  MICH— Continued. 


188a. 


Mechanical  and  manufactaring  indnstriee. 


No.  of 

estab- 

lish- 

I  ments. 


Saddlery  and  hamesa 

Sash,  doors,  and  blinds ■ 

Tinware,  copperware,  and  abeet-iron  ware 

Tobacco,  cigars  and  cigarettes 

TTpholstering  materials 

"Watch  and  clock  repairing 

"Wirework 

Wbeelwrighting  (see  also  Blacksmithing  j  Carriages  and  wagons) 
All  other  industries  (a) 


Capital, 


$13, 150 
66,  500 
26,  600 
39,  800 
13,  500 

4,  650 

1,100 

8,400 

686,  381 


AVERAGE  NUMEEK  OP 
HANDS  EMPLOYED. 


Males 

above  16 

years, 


40 
96 
53 
63 

7 

15 

1 

26 

675 


Females 

above  15 

years. 


Children 

and 
youths. 


4 
168 


Total 

amount  paid 

in  wages 

during  the 

year. 


$16,  628 

38, 489 

28,  274 

26,  445 

4,200 

9,776 

700 

11,  700 

301,  974 


Value  of 
materials. 


$36, 100 

93,  396 

48,  775 

74,  655 

7,806 

5,375 

1,900 

13,  250 

533,  319 


Value  of 
products. 


$62, 156. 
160, 045: 

93,  740 
124,463 

18, 425 

28,  972' 

4,124 

35,448 

1,  067, 697 


a  Embracing  awnings  and  tents;  baking  and  yeast  powders ;  baskets,  rattan  and  willow  ware;  belting  and  hose,  leather;  bookbinding  and  blank-book  makinjr- 


mineral  and  soda  waters;  musical  instruments,  organs  and  materials ;  pumps;  roofing  and  roofing  materials;  saws;  sewing  machines  and  attachments ;  shirts- soap 
and  candles ;  sporting  goods ;  steam  fittings  and  heating  apparatus ;  stencils  and  brands ;  stone-  and  earthen- ware ;  surgical  appliances ;  toys  and  games  ■  upholsterinff  • 
wood,  turned  and  carved ;  wooden  ware ;  and  woolen  goods.  '  ^' 

CITY  OF  HAERISBUEG,  PA. 

[Statistics  collected  under  the  direction  of  John  T.  Boyle,  Special  Agent.] 


All  industries 

Blacksmithing  (see  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

Brick  and  tile 

Brooms  and  brushes 

Carpentering 

Carpets,  rag 

Carriages  and  wagons  (see  also  "Wheel wrighting) 

Confectionery 

Poundery  and  machiue-ahop  products 

^Furniture  (see  also  "CTpholstering) 

Iron  and  steel 

Liquors,  malt 

Looking-glass  and  picture  frames 

Lumber,  planed 

Marble  and  stone  work 

Painting  and  paperhanging 

Photographing 

Plumbing  and  gasfltting 

Printing  and  publishing 

Saddlery  and  harness   

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes  

Upholstering  (see  alao  Furniture) -    

"Wheelwrighting  (see  also  Blacksmithing;  Carriages  and  wagons) 

All  other  industries  (a) 


274 


12 


$4,  026, 457 


8,850 

50,  775 

37,  760 

136,  000 

4,000 

13,  075 
2,500 

34,  150 

11,600 

145,  000 

900 

2,  021,  692 

80,  000 

2,700 

205,  000 

6,200 
18,  800 

14,  500 
16,  650 

172,  550 

6,050 
16,  900 
28,  650 
3,250 
3,250 

986,  665 


3,243 


17 

62 

45 

125 

9 

53 

4 

39 

12 

128 

2 

1,076 

18 

1 
59 

11 
56 
14 


1,167 


175 


21 
2 

2 

3 

2 
5 

1 

2 

1 
3 

4 

43 

5 

11 

1 

5 



37 


$1,  236,  522 


5,375 
26,  390 
13, 198 
36,  785 

4,422 

19,  898 
1,514 

15,164 
6,363 

49, 100 

300 

445,  507 

8,370 

150 

26, 187 

4,260 
21, 103 

7,656 

11,  967 

103, 125 

2,800 

10,  640 

22,  021 

1,230 

2,861 

390,  346 


$4,  975,  276 


$7,663,416 


6,150 
51,  534 
81,  895 
48,  860 

16,  700 

47,  238 
2,300 
10,  304 
22,  400 
87,  880 

800 

1,  896,  916 

47,  050 

1,600 

59,  797 

6,900 
26,  950 
4,600 

17,  000 
294, 150 

8,150 
21,  980 
34,  473 
2,600 
1,650 

2, 177,  409 


19, 700 
107, 456 
125, 322 
113, 700 

30,  000 

89, 225 
5,550 
33,960 
35, 70O 
174, 000 

4,000 

i,  839, 500 

86, 600 

3,300 

110, 019 

16, 800 
71, 100 
20, 132 
53,993 
465,920 

14, 700. 
46,  000 
79, 730. 
6,600 
7,000 

1, 104, 509 


CITY  OF  HARTFOKD,  CONN. 

[Statistica  collected  under  the  direction  of  George  D.  Bates,  Special  Agent.] 


All  industries. 


Blficksmitliing 

Boots  and  slioes,  inchidinff  custom  "work  and  repairing  . 

Bread  and  other  bakery  products 

Brick  and  tile 

Brooms  and  brushes 


Carpentonna: 

Carriages  and  wagons , 

Clothing,  men's -    

Coffee  and  spices,  roasted  and  ground , 

Coflins,  burial  cases,  and  undertakers'  goods. 


Dentistry,  mechanical , 

Fldurini:-  and  grist-mill  products 
Poundeiy  and  machine-shop  products. 

Fui'iiilui'e 

Furs,  dressed — 


to,  679 

126 

7 

615 

142 

300 

34 

500 

11 

050 

14 

500 

51 

460 

54,050  II 

112 

CSC 

05 

000 

89 

200 

n 

500 

rj2 

000 

1,  007 

tlOO 

41, 

2(10 

33, 

000 

91 
63 
20 
12 

227 
81 

300 
14 
44 

7 

45 

671 

49 

12 


Liquors,  malt     

Lot)king-glass  and  picture  frames. 

Marhlf  and  atone  work 

Miisoury,  brick  and  stoue 

Painting  and  paperhanging 


Photosr.apliing  - . .   .  

Plated  nud  btitannia  ware  . 

Printinti  and  publishing    

Pootin^  and  rooting  materials. 

Saddlery  and  harncaa    

.114 


170,  Olio  1 

..?, 

2(1,  .500 

10 

206,  100 

55 

7,  600 

60 

10,  300 

62 

1,373 


.  30 
3 


354 


21,000 
03,500 
920,700  ! 
11,  100  j 
47,  57;> 


14 
93 

263 
40 

117 


$2,  848,  041 


13, 127 

29,  345 
31,011 

10,  200 
7,000 

87,  500 
34,  428 
157,  205 

11,  000 

25,  900 

4,600 

25, 168 

307,  433 

26,  772 
13,  386 

15,436 
9,925 

30,  500 
24;  20O 
29,  860. 

7,290 
33,  591 
196,  294 
19,  292 
70,466 


467,460    $11,437,200' 


9,610 

270,  770 

147,  294 

10,230 

15,  450 

186,  600 
40,  288 
330,  834 
153,  000 
25, 100 

8,300 

401,448 

288,  387 

39,  000 

37,  474 

87, 117 
24,  000 
24,  787 
34,  300 
30,  200 


150,500 

173.  422 

88,  521 

202,  980 


37, 000' 
369, 100 
214, 012 
27, 480 
■36,!i8S 

311,800 
■  97, 531 
657,212 
195, 000- 
93, 000 

24, 250 
465, 296 
821,705 
78, 900' 
66,782 

146, 344 
38, 500. 
85,942 
67,700' 
77, 000. 

27,458- 
237, 175 
513, 60O 
112, 500 
306,  mt' 


STATISTICS  OF  MANUFACTURES. 
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Table  VI.— MANUF ACT UEES  OF  100  PEINGIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES:  1880. 

CITY  OF  HARTFORD,  CONN.— Continued. 


Mechanical  and  mannfactnruttg  industries. 


Shirts 

Tinware,  copperware,  and  sheet-iron  "ware 

Tobacco,  cigars  and  cigarettes 

All  other  industries  (a) 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$7,  250 

21,000 

13,  800 

6,  288,  850 


AVERAGE  NUMBER  OP 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


4 

32 

47 

2,095 


Females  Children 
above 15       and 
years,     youths 


7 
976 


1 
267 


Total 

amount  paid 

in  wages 

during  the 

year. 


$11,050 

17,  041 

26,  845 

1,  502,  386 


Value  of 
materials. 


$16,  854 

32,  055 

29, 193 

3,  606,  046 


"Value  of 
products. 


$37,  620 

60,  930 

73,  632 

6, 166,  257 


a  Embracing  agricultural  implements ;  awnings  and  tents ;  bcltint;  and  hose,  leather;  bookbinding  and  blank-book  mailing;  boot  and  shoe  uppers;  boxes,  cigar; 
boxes,  fancy  and  paper;  boxes,  wooden,  packing;  carriages  and  sleds,  children's;  confectioneiy ;  corsets;  dyeing  and  cleaning;   dvestuffs  and  extracts;   electro- 

Elatmg;  engl'aving,  steel;  envelopes;  flies;  fire-arms;  gold  and  silver  leaf  and  foil;  hairwork;  hardware;  hardware,  saddlery;  iron  forgings;  lamps  and  reflectors; 
thographing;  liquors,  distilled;  lumber,  planed;  mattresses  and  spring  bids;  models  and  patterns;  patent  medicines  and  compounds;  plumbing  and  gasfltting,' 
pumps;  sash,  doors,  and  blinds ;  screws;  sewing  machines  and  attachments;  soap  and  candles ;  steam  fittings  and  heating  apparatus ;  stereotyping  and  electrotyping '• 
stone- and  earthen-ware ;  silk  and  silk  goods ;  trunks  and  valises;  wirework;  and  wood,  turned  and  carved.  '  ' 


CITY  OF  HOBOKEN,  N.  J. 

[Statistics  collected  under  the  direction  of  Daniel  Van  "Winkle,  jr..  Chief  Special  Agent.  1 


All  industries 

Blacksmithing  (see  also  'Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

Carpentering 

Clothing,  men's 

Poundery  and  machine-shop  products 

Painting  and  paperhanging 

Plumbing  and  gasfitting 

Sash,  doors,  and  blinds 

Silk  and  silk  goods 

Tobacco,  cigars  and  cigarettes 

Wheelwrighting  ( see  also  Blacksmithing) 

All  other  industries  (a) 


6,320 


6,750 
4,830 
46,  300 
6,  290 
8,000 

123,  000 

19,  800 

6,500 

8,200 

74,  300 

22,  9.50 

8,600 

150,  900 


59 


6 

33 

27 
23 

129 
40 
21 
29 

124 

26 
21 
125 


33      33 

1       5 

'i2 


$283,  694 


5,300 
2,875 
18,  625 
13, 176 
8,673 

49,  255 
22,  098 
8,822 
21, 100 
43,  530 

13,  801 

9,900 

66,  639 


$588,  756 


6,600 

7,875 
88,  710 
24,  976 
13,  200 

88,  807 
22,  300 
12,  900 
31,  500 
49,  970 

33,  708 

10,  560 

197,  660 


$1, 051, 136 


17,  650 
16,  460 
128,  050 
49,  151 
30,  100 

141,  056 
67,  782 
25,  300 
61,000 

101,  000 

66,  670 
27,  000 
329,  927 


a  Embracing  boxes,  wooden,  packing;  confectionery;  cooperage;  drugs  and  chemicals;  dyeing  and  cleaning;  dyeing  and  finishing  textiles;  furniture;  iron 
railiogs,  wrought;  kindling  wood;  liquors,  malt;  looking-glass  and  picture  frames;  lumber,  planed;  marble  and  stone  work;  mineral  and  soda  waters;  mixed 
textiles;  printing  and  publishing;  saddlery  and  harness;  shirts;  soap  and  candles;  tinware,  copperware,  and  sheet- iron  ware;  varnish;  vinegar;  and  wood,  turned 
and  carved. 

CITY  OF  HOLYOKE,  MASS. 
[Statistics  collected  under  the  direction  of  Allen  Higginbottom,  Special  Agent.] 


123 

$8,  913,  903 

4,433 

3,861 

717 

$2,  743, 142 

$7,  739,  573 

$13,  667, 327 

4 
5 
3 
8 
3 

5 
5 

11 
8 

17 

5 

6 

4 

39 

5,900 
4,900 

26,  000 
7,755 

17,  000 

4,300 

2,  810,  OOO 
282,  500 

12,  975 

3,  476,  979 

20,  300 

22,  600 

895,  794 

1,  327,  000 

19 

8 

104 

93 

34 

10 
852 
499 

41 
988 

34 

45 

448 

1,  258 

7,633 

4,141 

22,  600 

28,  601 

18,  475 

6,428 

717,  762 

206, 124 

14,  887 

793,  934 

14, 170 

18,  280 

220,  382 

670,  835 

4,700 

1,900 

22,  375 

75,  433 

16,  000 

8,400 

1,  419, 149 
218,  820 

15,  600 

2,  709,  075 

7,181 

63,  000 

423,  958 

2,  764,  082 

17,  500 

i 

9,096 

Brick  and  tile.            ,             

49,  294 

115,  510 

43,  000 

10 
1,481 

18, 150 

429 

2 

5 

13 

1 

3,  088,  851 

621,  592 

'"i'soo" 

6 

37,  400 

4,  610,  947 

30,  628 

79,  822 

Woolen  goods 

199 
665 

127 
139 

809,  851 

4,  235,  686 

It  Embracing  bags,  paper ;  belting  and  hose,  leather ;  brass  castings ;  cutlery  and  edge  tools ;  dyeing  and  finishing  textiles  ;  fertilizers ;  files ;  flouring-  and  gi  ist-mrll 
products;  glue;  lithographing;  lumber,  planed;  lumber,  sawed;  marble  and  stoiiework;  mattresses  and  spring  beds;  mixed  textiles;  patent  medicmes  and  compounds; 
plumbing  and  gasfltting;  postal  cards;  rubber  and  eUstic  goods ;  saddlery  and  harness;  sash,  doors,  and  blinds;  screws;  shoddy;  silk  and  silk  goods ;  slaughteimg 
and  meat-packing;  soap  and  candles;  steam  fittings  and  heating  apparatus;  tobacco,  cigars  and  cigarettes;  watch  and  clock  repairing;  wire;  wirework;  wood  pulp; 
wood,  turned  and  carved ;  and  worsted  goods. 

CITY  OF  INDIANAPOLIS,  IND. 
[Statistics  collected  under  the  direction  of  J.  M.  Eidenour,  Chief  Special  Agent.] 


All  industries 

Agricultural  implements 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) 

Baskets,  rattan  and  willow  ware 

Blacksmithing  (see  .-dso  Wheelwrighting) 

Bo.)t8  and  shoes,  including  custom  work  and  repairing... 

Boxes,  wooden,  packing 

Broad  and  other  bakery  products 

Brick  and  tile 

Brooms  and  brashes 

Carpentering  

Carpets,  rag   

Carriages  and  wagons  (see  also  Wheelwrighting) 

Clothing,  men's 7 

n°S'*  ""?''  ^P''=«s.  roasted  and  ground  '. ...... '. '. .... '. ...... 

Colhns,  bunal  cases,  and  undertakers'  goods 


688  i     $10,  049,  500   ^       8,  671 


499  i       $3,  917, 114 


41 

000 

0 

500 

850 

14 

600 

24 

495 

37 

300 

05 

900 

86 

300 

13 

900 

60 

575 

6 

550 

24H 

600 

172 

410 

63 

000 

67 

000 

55 

16 

5 

44 
114 


143 

117 

38 

233 


260 
219 

24 
01 


27 


127 
4 


11,400 

6,  620 

790 

19,  6:i3 
47,  398 

20,  020 
75,  821 
38,  950 
10,  l;'J2 
89,  225 

4,347 

7S,  400 

165,  ■j:;5 

10,  i:io 

28,  464 


9,198,102         $27,453,089 


31 

200  ' 

35 

000 

1 

l.nO 

24 

994 

05,  804 

43,  200 

2:14,  no 

34,  118 

27,  004 
221,  4t4 

12.350 
ll.i,  eco 
37i,  410 
l!lT,4'iU 

43,  8U0 


5.5,  500 
56,  500 
4,  720 
70,  112 
176,  973 

lis,  200 
423,071 
101,  000 
5,=.,  350 
384,  460 

21,8'0 
2,"0,  •t-'U 
Or.S,  060 
2::o,  100 

O'.l,  140 


•)15 
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Table  YI.— MANUFACTUEES  OF  100  PEIJSTGIPAL  CITIES,  BY  SPECIFIED  i:tTDI7STEIES :  1880. 

CITY  OF  INDIANAPOLIS,  IND.— Continued. 


Mechanical  and  manufacturing  industriea. 


Confectionery 

Cooperage 

Dentistry,  mcchanjcal 

Drui^s  and  chcmicala  (see  also  Baking  and  yeast  powders)  . 
Dyeing  and  cleaning 


Dyeing  and  finisbing  textiles 

Eloetroplating 

Feitilizers 

riourinii;-  and  grist-raill  products 

Foundery  and  machine-shop  products  (see  also  Iron  work,  architect- 
ural and  ornamental). 

Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering) 

Hardware 

Hats  and  caps,  not  including  wool  hats 

Iron  work,  architectural  and  ornamental  (aeo  also  Foundery  and  ma- 

chine-sho])  products). 
Xiitxuurs,  malt 


K'o.of 
estab- 
lish- 
ments. 


Looking-glass  and  picture  frames 

XfUmber,  sawed    

Marble  and  stone  woik 

Masonry,  Orick  and  stone 

Mattresses  and  spring  beds  (see  also  Furniture) . 

Milli  n  ery  and  lace  goods 

Painting  and  paperhanging 

Photographing 

Plumbing  and  gasfitting 

Printing  and  publishing 


Pumps,  not  including  steam  pumps 

Eooling  and  roofing  materials 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  "Wood,  turned  and  carved)  . 
Saws A 

Shirts 


Slaughtering  and  meat-packing,  not  including  retail  butchering  . 

Soap  and  candles 

Stencils  and  brands 

Tinware,  copperware,  and  sheet-iron  ware 


Tobacco,  cigars  and  cigarettes 

Trunks  and  valises 

Upholstering  (see  also  Furniture) 

"Watch  and  clock  repairing 

"Wheelwrighting  (see  also  Blacksmithing;  Carriages  and  wagons)  . 

"Window  blinds  and  shades 

"Wood,  turned  and  carved  (see  also  Sash,  doors,  and  blinds) 

"Wooden  ware 

All  other  industries  (a) 


Capital. 


$90,  750 

277,  700 

10,  7S0 

62,  700 

4,850 

4,400 

3,400 

103, 000 

462,  000 

1, 188,  000 


357,  900 

3,295 

2,  725 

103,  000 

400,  000 

36,  050 

2S5,  51)0 

46,  050 

22,  000 

10,  700 

37,  000 

38,  800 

20,  000 

19,  400 

446,  320 

20,  630 

13,  200 

42,  500 

306,  500 

112,  000 

12,300 

1,618,000 

12,  500 

1,800 

62,  760 

62,  035 

20,  600 

13,425 

11,  850 

33,  365 

22,  000 

15,  000 

124,  000 

2,  612,  835 

AVEEAGE  NUMBEE  OF 
HANDS  EMrLOYBD. 


Males 

above  16 

years. 


54 
630 


Females 

above  15 

years 


94 

110 

1,275 


3 

5 

126 

148 

37 
116 

01 
104 

25 


111 
20 
52 

641 

44 
13 
85 
178 
64 

11 

892 

21 

10 

117 

189 
47 
24 
14 
64 

28 

44 

107 

1,334 


24 


Children 

and 
youths. 


45 


32 
247 


57 


Total 

amount  paid 

in  wages 

during  the 

year. 


24 


$29,  568 

153, 100 

5,212 

22,  450 

12,  350 

12, 100 

],218 

41,  424 

56,  654 

534,  090 


197,  083 

1,500 

3,500 

41,  600 

66,  036 

21,  830 
44,  400 
47,  700 

67,  625 

11,  300 

12, 100 
70,  929 
10, 185 

22,  635 
322,  302 

17,  289 
5,288 

39,  509 
87,  945 
66,  050 

21,  260 

345,  236 

6,600 

5,400 

50,  562 

83,  776 

18,  012 

12,  800 
10, 192 
21,  769 

10,  900 

20, 127 

55,  250 

632,  933 


Value  of 
materials. 


$181,  835 

812,  475 

8,670 

56,  000 

9,900 

9,850 
1,150 

714,  000 
1,  511,  885 

742,  000 


582,  213 

3,675 

7,800 

79, 191 

280,  558 

51,  800 
348,  600 
112,  985 
108,  300 

26,  440 

78,  000 
179,  350 
11,  650 
38,  960 
301,  652 

35,  000 
41,  500 
104,  600 
261,  000 
161,  000 

24,  800 

7,  890,  208 

33,  000 

5,200 

124,  305 

121,  482 

26,  600 

46,  000 

5,770 

29,  815 

32,  000 

43, 155 

59,  000 

2,  431,  535 


Value  of 
products. 


$273, 200 

1, 107, 582 

38, 821 

113, 000 

32, 900 

32, 000 

4,550 

920, 000 

1,  655, 517 

1,736,000 


917, 600 

8,500 

15, 420 

136,  592 

608, 740 

90, 500 
497, 200 
237, 205 
200, 000 

S3, 900 

132, 000 
301, 050 
45, 800 
76, 300 
811, 377 

71,500 
71, 600 
193, 300 
442,  000 
291,000 

59, 600 
),  014, 422 
47, 500 
18, 000 
240,461 

298, 950 
60,500 
72, 500 
30,400 
77, 579 

59, 000 

93,500 

158, 000 

1, 501, 107 


t  a  Embracing  awnmgs  and  tents ;  beltmg  and  hose,  leather ;  boxes,  jjaper ;  carriage  and  wagon  materials ;  cheese  and  butter  (factory) ;  clothing,  women's ;  cotton 
goods;  engrayiug,  wood ;  fruits  and  vegetables,  canned  and  preserved ;  turmture,  chairs ;  glue;  grease  and  tallow ;  hairwork;  hosiery  and  knit  goods :  iron  and  steel  r 
liquors,  distiUedj  lock-  and  gun-smithmgi  mineral  and  soda  waters ;  oil,  lard;  oil.  Unseed;  paper;  patent  medicines  and  compounds:  regaUa  and  society  banners 
and  em Dlems;  starch;  surgical  apparatus;  telegraph  and  telephone  apparatus;,  varnish;  and  woolen  goods.  *•  i      o 


JERSEY  CITY,  N.  J. 
[Statistics  collected  under  the  direction  of  Daniel  Van  "Wihkle,  Chief  Special  Agent. 


See  Kote  on  page  379.] 


All  industries 

Blacksmithing  (see  also  "Wheelwrighting) 

Boots  and  shoes,  including  custom  "work  and  repairing 

JJrass  castings 

Bread  and  other  bakery  products 

Carpentering 

Carriages  and  wagons  (see  also  "Wheel wrighting) 

Clothing,  men's 

Confectionery 

Cooperage , 

Dentistry,  mechanical 

Drugs  and  chemicals 

Foundery  and  machine-shop  products 

Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering) 

Iron  and  steel - 

Iron  railing,  wrought 

Kindling  wood 

Liquors,  malt 

Lock-  and  gun-smithing 

Marble  and  stone  work 

Masonry,  brick  and  stoiie 

Mattresses  and  spring  beds  (see  also  Furniture) 

Painting  and  paperhanging 

Photographing 

Plumbing  and  gasfitting 

Printing  and  publishing 

416 


$11,  899,  915 


33,  500 
29,  415 
180,  600 
75, 1.50 
41,  800 

22,  600 
59,  000 

24,  500 
167,  700 

9,500 

660,  000 
768,  300 

3,600 
850,  000 

2,200 

28,  400 

356,  500 

5.50 

35,  850 

23,  400 

25,  000 
40,  350 
39,  800 
46,  650 
66,  200 


7,962 

2,426 

750 

75 
39 
111 
109 

189 

41 

91 

12 

281 

7 

243 

604 

17 

403 

4 

29 

101 

1 

-  87 

110 

41 
151 
37 
B5 
85 

3 

2 
4 
3 
5 

2 
4 
16 
11 
2 

4 

5 

3 

is 

4 

12 
7 

2 
12 

13 
1 

3 

3 

1 

4 
1 
2 
10 
8 

5 

io 

$4,  622,  655 


38,  013 
16,  451 
47,  729 
61,238 
94,  420 

22, 100 

51,  723 

11,  592 

103,  748 

4,825 

124,  645 
303,  847 

4,700 
210,  000 

1,910 

11,  250 
45,  399 

225 
38, 150 
50,  500 

12,  878 
69,  890 
20,  870 
32,565 
42,  337 


$49,  738,  985 


29,  285 

34, 138 

89,  781 

332, 104 

170,  382 

28,  000 
179,  425 

41,340 
377, 546 

10, 500 

1,  260,  202 
510,  514 

6,700 
771, 340 

1,975 

18,  600 

235,  874 

1,450 

48,  000 

36,  900 

46,  476 
60, 400 
25, 750 
79,283 
28,466 


$60, 473, 905 


108, 420 
79,200 
157,886 
459, 888 
830, 521 

69, 000 
29*,  000 

70,790 
630, 520 

24,850 

1, 517, 214 

1,041,471 

19,300 

1, 464, 500 

6,900 

36, 500 
416,886 
4,200 
120,200 
112,750 

75,000 
165,970 

75,950 
146,762 
100,174 
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407 


Table  VI.— MANUFACTURES  OF  100  PEINGIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

JERSEY  CITY,  N.  J.— Continued. 


Mechanical  and  manufacturing  industries. 


Saddlery  anil  harness ....^..... 

Sash,  doors,  and  lilinds  (see  also  Wood,  turned  and  carved) 

Shipbuilding 

Shirts 1-. ,-;■•:■-. \".i'^"l'i  " '.'    '" 

Slaughtering  and  meat-packing,  not  including  retail  butchenng  . . 

Sugar  and  molasses,  refined 

Tinware,  copperware,  and  sheet- iron  ware 

Tobacco,  cigsirs  and  cigarettes 

Upholstering  (see  also  Furniture) 

Wheelwrighting  (see  also  Blachsmithing ;  Carriages  and  -wagons) 

Wood,  turned  and  carved  (see  also  Sash,  doors,  and  blinds) 

All  otiier  industries  (a) 


AVEltAGE  NUMBER   OF 
HANI'S  EMPLOYED. 


Males    '  Females  Children 
above  16  abovcl5'      and 
years.    I    years.    I  youths. 


4 

8,600 

20 

1,  272,  200 

3 

2,  inil,  000 

94 

6.,',  400 

40 

80,  125 

H 

4,  4.-.0 

17 

1.3,700 

1,1,  .5110 
4,  5.56,  72.5 


4    

32    1 

300  I 

4  I  30    

423      10 

680    5 

79    '  4 

127  I               1                 7 

11  1 3 

40    3 

34  i 

1, 235  2, 327             Cll 


Total 

amount  paid 

in  wages 

during  the 

year. 


Value  of 
materials. 


$2,100 
1.5,024 

237,  .542 
5,  500 

303,  800 

.J  73,  316 
37,  010 

5,,,  507 

5  237 

20,(1.50 

14,  500 
:,  030,  164 


$5,  550 

52,  .5IIS 

217,712 

26,  400 

17,  404,  089 

20,  750,  961 
03,  500 
83,  454 
11,470 
19,  050 

27,700  I 
6,045,954 


Value  of 
products. 


$13,400 
85,  372 

641,766 

38,  225 

18,551,783 

22,  799,  014 
133,  814 
185,  703 
23,  150 
60,  100 

52,  000 
10,461,117 


a  Embracing  awnings  and  tents;  baskets,  rattan  and  willow  ware;  billiard  tables  and  materials;  boxes,  wooden,  packing;  bridges;  coffins,  burial  cases,  and 
undertakers'  goods  ;  coppersmitbing  ;  corsets  ;  crucibles  ;  dyeing  and  cleaning  ;  explosives  and  fireworks  ;  fancy  articles ;  llouring-  and  grist-mill  products  ;  hardware ; 
hosiery  and  knit  goods;  ink;  iron  bolts,  nuts,  washers,  and  rivets;  iron  forgings ;  iiou  pi]ie.  wrought;  iron  doors  and  shutteis;  ivory  and  bone  work;  lamps  and 
reflectors;  lard,  refined;  leather,  curried;  leather,  tanned;  looking-glass  and  picture  frames;  miner.al  and  soda  waters;  models  and  patterns;  oil,  castor;  paints; 
paper;  patent  medicines  and  compounds;  pencils,  lead;  ])umps;  rubber  and  elastic  goods ;  silk  and  silk  goods;  soap  and  candles ;  sporting  goods;  steam  liftings 
and  heating  apparatus;  atone-  and  earthen- ware ;  tobacco,  chewing,  smoking,  and  snuff;  trunks  and  valises;  umbrellas  and  canes;  watcb  and  clock  repairing; 
wheelbarrows;  window  blinds  and  shades;  wirework  ;  and  zinc. 

KANSAS  CITY,  MO. 
[Statistics  collected  under  the  direction  of  E.  J.  Nickekson,  Special  Agent.] 


All  industries 

Blacksmithing  (sec  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing) 

Bread  and  other  bakery  products 

Brick  and  tde 

Brooms  and  brushes 

Carpentering 

Carriages  and  wagons  (see  also  Wheelwrighting) 

Clothing,  men's   

'Confectionery 

Flouring-  and  grist-mill  products 

Fouudery  and  machine-shop  products  

Furniture 

Lumber,  planed 

Marble  and  stone  work 

Painting  and  paperhanging 

Paints 

Photographing 

Printing  and  publishing 

Saddlery  and  harness , 

Slaughtering  and  meat-packing,  not  including  retail  butchering. . 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and  wagons) 
All  otfier  iudustriea  (a) 


224 


,  147,  305 


13, 

fiSO 

7, 

.575 

82, 

700 

75, 

000 

1, 

700 

45, 

1.50 

29 

001) 

41 

344 

6 

200 

71,  500 

221,  500 

2,825 

46,  000 

16,  200 

4,100 

120,  000 

6,750 

255,  000 

23,400 

437,500 

11,400 

70,  200 

6,  500 

551,911 


2,127 


47 
42 
76 
315 
12 

279 
44 
71 
10 
56 

207 
13 
71 
29 

28 

41 

9 

159 


12 
225 


233 


188 


$3,  723,  916 


29,  800 

24,  600 
60,  350 

163,  020 
5,300 

202,  300 

25,  800 
48,  334 

8,  250 
27,  300 


129,770 

8,050 

43,  800 

15,  300 

18,  920  \ 

20,000 

6,400 

152,800  ; 

19,  1,56 
166,  500 

S,  550 

50,  860 

5,  800 

183,  763 


18,  000 

21,  225 

284,600 

61,  392 


447,  050 
41,  900 
96, 120 
14,  800 

581,  400 

243,  500 
14, 200 
92,  000 
26,  100 
22,  570 

180,  000 
4,  350 
130,  600 
46,  680 
739,  071 

20,  450 

109,  050 

4,400 

529,  433 


73,  200 
63,  2S1 
366,  300 
369,  900 
17,000 

77.5.  .500 
)".5,  000 
165,  436 
27,  000 
68b,  450 

471,  000 

30,  000 

206,  000 

54,  000 

55,  500 

255,  000 
18,  600 

432,  000 
85,  500 

905,  000 

37,  000 
210, 600 

14, 100 
902,  314 


a  Embracing  awnings  and  tents  ;  bags,  other  than  paper ;  baking  and  yeast  powders;  bookbinding  and  blank-book  making  ;  boxes,  wooden,  packing;  carpets, 
rag;  cement;  cheese  and  butter  (factory);  clothing,  women's;  drain  and  sewer  pipe;  engraving  and  die-sinking;  furniture,  chairs;  h;ind-stamps ;  hats  aud  caps; 
ironwork,  architectural  and  ornamental;  liquors,  distilled;  liquors,  malt;  looking-glass  and  picture  frames ;  mattresses  and  sprmg  beds ;  mineral  and  sodawate.s, 
models  and  patterns;  patent  medicines  and  compounds;  refrigerators;  roofing  and  roofing  materials;  shipbuilding;  shirts;  show-cases;  soap  and  candles;  tools: 
trunks  and  valises ;  upholstering ;  vinegar ;  watch  and  clock  repairing ;  and  wire. 

CITY  OF  LANCASTER,  PA. 

[Statistics  collected  under  the  direction  of  William  H.  Lebkiches,  Special  Agent.] 


All  industries. 


Blacksmithing  (see  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing  . 

Boxes,  cigar 

Bread  and  other  bakery  products 

Biick  and  tile  


Brooms  and  brushes 

Carpentering 

Carnages  and  wagons  (see  also  Wheelwrighting) . 

Carnage  and  wagon  materials 

€lothing,  men's 


Coffins,  burial  cases,  and  tmdertakers'  goods.-  - 

Confectionejy 

Cotton  goods' 

Foundery  and  machine-shop  products 

Furniture 


Hand-knit  goods 

Leather,  curried 

Leather,  tanned  ........ 

Liquors,  malt 

Marble  and  stoue  work. 


$5,  792,  740 


14 

13 

6 

24 


3 
11 
12 
5 
5 

4 
7 
5 
10 
7 

4 
6 

7 


8,926 
23,400 
18,450 
31,  150 
53,500  I 

7,  000 
7,975 

151,600 
72,  500  ' 

121, '266 

5,650 

79,100 

1,  382,  000 

184,6.50 

67,  500 

15,  500 
61,  400 
66,400 
186,  000 
47,  500 


1,044 


30 

9 

24 

93 

9 

57 
226 

81 
124 


26  I 
484  ' 
168  I 

39 

14 
29 
42 
45 
15 


3 

o 

16 

2 

1 

6 
10 

1 

13 



4 

44    .. 

16 

737 

1 

4 

240 

3 

3 

3,826 
12,  977 

7,184 
10,928 
26,  922 


4, 

360 

24 

906 

79 

101 

30 

169 

44, 

200 

1 

698 

14 

803 

298 

734 

67 

126 

19 

1-23 

6,948 

11 

410 

15 

349 

13 

927 

7 

777 

9-42,  312 

$5,  404,  937 

5,  303 

21,708 

17,  105 

40,  033 

19,  O.sl 

32, 193 

61.763 

98,  234 

14,  4.54 

53,  659 

5,  000 

15.400 

47,423 

.Sli.  613 

123,  025 

242,  760 

66,  900 

125.000 

133,  000 

214,675 

5.200 

10,  800 

36,  990 

67, 160 

857,  605 

1,6.54,  132 

104,  319 

228,  623 

28,  994 

68,  877 

19,.102 

29,  300 

146, 189 

177,486 

144,  035 

178,  1'23 

84,  365 

139,  275 

18,049 

34,  932 

417 
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Table  VI.— MANUFACTURES  OF  100  PEINOIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES :  1880. 

CITY  OF  LANCASTEE,  PENN.— Continued. 


Mechanical  and  mannfactnring  industries. 


Masonry,  hricli  and  stone 

Paintinii  and  paperhanp;ing 

Photo;;!  aptj  in  jr '. 

Plumbing  and  gasfitting 

Printing  and  ijnblishing 

Saddlery  and  harness 

Sash,  doni-s,  and  blinds ,. . . 

Stone-  and  earrhen-ware 

Tinware,  eopperware,  and  sheet-iron  ware 

Tobae  co,  cigars  and  cigarettes 

Wheelwrighting  (see  also  Blaclismithing ;  CaiTiages  and  wagons) 
All  other  industries  (a)    ^ 


2^0.  of 
estab- 
lish- 
ments. 


Capital. 


AVERAGE    NUMBER    OF 
I  HASDS  EMPLOTEU. 

I 

r  I 

I  Males  j  Females 
above IG ' above  15 
'   years.       years. 


$225 
2,800 
8,700 
5,800 
177,  600 

33,  280 
69,  000 
8,100 

88,  700 
128/720 

1,100 
687,  350 


171 

35 

77 

8 

01 

1-17 


Children 

and 
youths. 


Total 
amount  paid 

in  "wages 

during  the 

year. 


1 

1 

18 

1 
106 


$3,  700 

13,  520 

3,625 

3,440 

66,  918 

13,  536 
28,  210 
2,383 
28,  642 
53,  835 

156 
257,  736 


Value  of 

Value  of 

materials. 

products. 

.$4,100 

$10, 650 

14,  697 

35,174 

3,100 

11,  071 

13,  700 

23,  945 

51,  517 

157,770 

18,  614 

40,069 

59,  800 

108,  700 

1,128 

5,  (iOO 

43,  708 

90,359 

63,  312 

236,435 

800 

2,400 

729,  434 

1,163,663 

a  Embracing  agricultural  irapleinenta ;  bags,  paper ;  boalsbindiDg  and.  blank-book  making;  boxes,  fancy  and  paper;  boxes,  "vrooden,  packing;  carpets,  rag; 
combs ;  couperage;  cordage  and  twine;  cork  cutting;  cutlery  and  edge  tools;  dyeing  and  finlsbing  textiles;  files;  glue;  hardware;  hardware,  saddlery;  hata  and  caps';  iron 
and  steel;  lock- and gun-smitbing;  looking-glass  and  picture  frames;  lumber,  sawed  ;  mineral  and  soda  waters  ;  musical  instruments,  organs  and  niateiials;  shirts; 
slaughtering  and  meat-packing;  soap  and  candles;  tobacco,  chewing,  smoking,  and  snuif;  upholstering;  watch  and  clock  repairing;  watches;  wood,  luriied  and 
carved  ;  and  wooden  ware. 

CITY  OF  LAWRENCE,  MASS. 
[Statistics  collected  under  the  direction  of  Egbert  A.  Harmox,  Special  Agent.] 


All  industries  

Blaclismithing 

Boots  and  shoes,  including  custom  work  and  repairing  . 

Brass  castings  .  -  

Bread  and  other  bakery  products 

Carpent^riig 

Carriages  and  wagons 

Cotton  goods  (see  also  Mix.ed  textiles) 

Dyeing  and  finishing  textiles 

Fiouribg-  and  grist-mill  pioducts 

Foundeiy  and  machine-shop  products 

Marble  and  stone  work 

Masonry,  brick  and  stone 

Mineral  and  soda  waters  

Mixed  textiles  (see  also  Cotton  goods  ;  Woolou  goods)- . 
Painting  and  paperhanging 

Paper 

Photographing 

Plumbing  and  gasfittin,g    

Printiug'aud  publishing 

Saddicrj^  and  h  arness 

Sash,  doors,  and  blinds 

Soap  and  candles - 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Upholstering 

"Woolen  goods  (see  also  Mixed  textiles ;  Worsted  goods) 

"Worsted  goods  (see  also  Woolen  goods) 

All  other  industries  (a) 


3 

5 
36 


$18,698,977 


25,725  I' 

4,  860  [■ 

4,600 

46,600 

29,650  I 

13,050  ii 

5,350,400  j 

1,645,000  I 

258,000  I 

296,  3B2  1: 

21,200  i 
14,750  ( 
9,000  1 1 

2,  620,  500  ll 

8,  125  |1 

410,000  I 

7,800  j 

0,300 

:;.5,  000    I 

7,  675  j 

11,215  il 

54,  :;i;0  I 

L'li,  .MO  I 
-J,  --U) 
+,900 

3,  050,  000 
4,211,385  |. 

.521,800  1 1 


7,819 


7,908 


28 
112 

10 

57 
163 

42 

1,264 

1,069 

28 

268 

24  I. 

130  ,. 

22  I- 

1,171  , 

54  1. 

313 
5 

11  !. 


992 


,  644,  513 


3,235 
140 


1,073 


157 
2 


1,487 
852 
630 


1,168 

2,091 

15 


246 
102 


12 


132 
367 


15,  051 

8,977 

4,913 

28,  951 

76,  738 

20,  521 

,310,358 

489,  408 

14,  960 

137,  296 

10,  478 
40,  114 
11, 158 
790,  785 
20,  278 


170,114 

2,724 

6,836 

20,  500 

0,047 

19,625 

11,  076 

21,  036 

5,985 

6,  ,100 

896,  854  1 

1, 149,  434  : 

236,997 

$13,  862, 142 


10,  637 
15,  433 
6,160 


$25, 058, 246 


152, 105 

12,  661 

2,  915, 195 

993,  441 

479,  375 

232,  929 

9,341 

82,  733 

11,418 

1,  907,  652 

13,  048 

610,  546 

4,606 

21,976 

12,450 

8,806 

61,  813 
81,  890 
42,146 
7,719 
18,  600 

2, 189,  989 

3, 101,  068 

733,  770 

40,  298 

.34, 179 

16, 400 

174, 820 

276,407 

43,495 
6, 059,  904 

2,  593, 000 
510, 132 
473,244 

27, 448 
131, 497 
31,090 
3, 442, 798 
40, 967 

972, 050 
18, 460 
34, 181 
45,540 
19,412 

90, 416 
113, 420 

89,  m 

19, 187 
32, 900 

3,  823,  378 
6,  676, 428 
1, 221, 795 


a  Embracing  awnings  and  tents  ;  baking  and  yeast  powders ;  belting  and  hose,  leather  ;  bookbinding  and  blank-hook  making ;  brooms  and  brushes ;  carriage  and 
wagon  materials;   cpl^ee  and  .spices  roasted  and  ground;   combs;  couloctionery ,  coopeiago;  drugs  aSd  chemicals ,  flies;  furS^iture;  father  board     iq„„r8,rLiaK 
looEiug.glass  and  picture  frames;    lumber,  planed;    models  and  patterns;   patent  medicines  and  compounds;   paving  m.ateriX;pump9T  sewing  SC^^ 
attachments;  shirts;  .slaughtering  aud  meat-packing;  stone- and  earthen-ware  ;  and  woo  J,  turned  and  carved.  -ciio,i=>,    ijum^jo  ,   oewmg  ma^uiuco 


All  industries.. , 


CITY  OF  LOUISVILLE,  KY. 
[Statistics  collected  under  the  direction  of  C.  K.  Carox,  (Jhief  Special  Agent.    See  Note  on  page  379.J 

!     1,108       $21,707,013!      13,4.^11  '       2, 829  1       113 


Agricultnial  implements  — 

Baskets,  rattan  and  willow  ware 

Illaclc^mitbing  (see  also  Wheelwrighting) 

Bookbinding  and  blank  book  making 

Uoots  and  shoes,  including  custom  work  and  repairing  . 

Boot  and  shoo  uppers 

Boxes,  wooden,  packing 

Brass  eastin  gs 

Bread  and  other  bakery  products 

Brick  ;iud  tile 


Brooms  and  brushes 

Car]ientering 

Carriages  and  wagons  (see  also  Wheelwrighting) . 

Clot  hing,  men's 

Clothing,  women's 


Colfee  and  spices,  roasted  and  ground 

Colfins,  burial  cases,  and  undertakers'  goods  . 

Confectionery 

Cooperage  

Cntler^>  and  edge  tcols  fsi-e  also  IT.Trdware). . . 

418 


6 

1 
115 

1,  91.5,  100 

2,  800 

45,  110 

49,4:10 

284,  000 

5 

4 

0 

69 

16 

14,  050 

68,072  1 

69,  000  1 

192,000  1 

127,350  i 

8 
44 
30 
36 

3 

15,900  : 
168,900 ; 

SaS,  250 
701,800 
4.0,000 

3 

3 

17 

22 

5 

39,  ::;iio 

110,  300 

170,  900 
272,  200 
54,  600  ! 

078 
6 

80 

32 
405 

23  i 
56  1 
52 

193 

299  i 

58 
369 
376 

782 


21 
68 
90 
537 
73 


10 

10 
1 

■^2 

Tn 

25- 

11 

21 

3 
9 
6 

10 

5 
14 

4 
25 

8 

2 
763 
220 

8 

3 

17 

5 
7 
1 

$5,  835,  545 


261,  661 
1,916 

38,  528 

20,  140 

218,019 

18,  857 
27,400 
20,  020 
C9,  431 
68,  140 

24,  810 
163,  897 
150,  422 
300,  511 

53,  300 

20,  500 
29, 100 
38,  814 
2.54,  931 
31,  979 


640,  600 
1,755 
36,  876 
53, 150 

393,  225 

69,  600 
56,400 
80,  020 
377,  311 
45,  680 

35,  600 
386,  630 
390,  640 
724,  636 
275,  600 

159,  000 
41,  700 
151,749 
368,  660 
28, 600 


1, 220, 700 

7,820 

129,  315 

95, 800 

774, 262 

102, 9M 
107,  COO 
114,276 
592, 925 
151,175 

75, 980 
718, 600 
717, 575 
1,308,718 
388, 900 

209, 200 
120, 800 
203,430 
762, 800 
75, 350 
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Table  VI.— MANUPACTUEES  OF  100  PEmOIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES:  1880. 

CITY  OF  LOUISVILLE,  KY.-Continued. 


Meohanical  and  mamifaoturing  industries. 


Dentistry,  tnectianical 

Dmgia  au(i  chemicals  (see  also  Patent  medicines  and  compounds) 

Dyeing  and  c'r:iiiiiiii' 

Flourinj;- and  ^nsL-mill  products    

Fonndery  and  machine-shop  products  (see  also  Iron  work,  architectural 
and  ornamental). 

Furniture  (see  also  Mattresse.n  and  spring  beds ;  Upholstering) 

Furniture,  chairs  

Glass  . 


Hairwork 

Hardware  isec  also  Cutlery  and  edge  tools)  . 

Ink. 


No.  of 
estab- 
lish- 
ments. 


10 

4  ! 

« 
32 


18 
7 

3 


Capital. 


Instruments,  professional  and  scientific 

Iron  and  sleol , 

Iron  work,  architectural  and  ornamental  (sec  also  Foundery  and  ma- 
chine-shop products). 
Jewelry  ,*, . . 

Leather,  curried   

Leather,  tanned     

Liquors,  distilled 

Liquors,  malt 

Litbographing  (see  also  Printing  and  publishing) 


Lock-  and  gun-smithing 

LookiuE-glass  and  picture  frames 

Lumber,  planed  (see  also  Wood,  turned  and  carved) 

Lumber,  savred 

Marble  and  stone  work 


Masonry,  brick  and  stone    

Mattresses  and  spring  beds  (see  also  Furniture) 

Millinery  and  lace  goods 

Mineral  and  soda  waters 

Misod  textiles  (see  also  Woolen  goods) 


Musical  instruments,  pianos  and  materials 

Painting  and  paporhanging 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 

Photographing 

Plumbing  and gaslitting ...     . 


Pnntmg  and  publishing  (see  also  Lithographing) . 

Pumps,  not  including  steam  pumps 

Eooflng  and  rooling  materials 

Saddlery  and  harness 

Shirts 


Show-cases 

Slaughtering  and  moat-packins,  not  including  retail  butchering 

Stone,  and  earthen. ware      '. 

Tinware,  copperware,  and  sheet-iron  ware  - 

Tobacco,  chewing,  smoking  and  snuff  (see  also  Tobacco,  cigars  and 
cigarettes). 

Tobacco,  cigars  and  cigarettes  (.■^co  also  Tobacco,  chewing,  smoking, 
and  snuff). 

Trunks  and  Talises 

Upholstering  (see  also  Furniture)  

Vinegar 

'Wateh  and  clock  rejiairing .  .'V.   ...  .y..\.\[ .]..[. ..[[.. 


Wheelwrighting  see  also  Blacksmithingi  Carriages  and  wagons)  . 

VVood,  turned  and  carved  (sec  also  Lumber,  planed) 

woolen  goods  (see  also  Mi.xed  textiles) - 

Another  industries  (c)  


5 
13 
1.5 


$32,  500  : 
23,000 
11,500  ' 

200.000 
2,044,750 


421,  600 

130,900 

29.5,000 

8,400 

10,500 

9,  500 

11,. 500 

.■J9:J,000 

33,500 

25,(199 

94,  000 

1,610,000 

1,049,000 

712,  000 

26,  200 

2,100 
3,  162 


59 

800 

13 

100 

42 

5,'0 

•""' 

200 

..,; 

75(1 

93 

000 

425 

000 

826 

140 

AVERAGE    KUMUER    OF 
HANDS  EMPLOYED. 


Males    ] Females, Children 
above  16 ' above  151      and 
year,-*.       years,      youths 


8 
13 

4 
04 

1,533 


543 
184 
132 


9 
0 

4(i8 


268 

768 

300 

000 

140 

375 

50,  650 

15,  450 

61 

000 

19,900 

410 

000 

40 

700 

2(1 

850 

119,500 

27 

900 

35 

650 

1,333 

500 

22 

250 

16 

300 

396 

150 

64 

300 

2 

loo'  ■ 

2,144 

500 

10 

900 

178 

900 

460 

000 

248 

237 

59, 

800 

.11 

31 

2 

1 

43 

374 

218 

275 

43 

1 

"] 

12 

10 
1 
2 

10 

10 

6 

235 
70 

2 

7 

167 

78 

7 

6 
79 

154 

3 

15 
79 

5 

4 

112 

26 
111 

5 

33 
32 
81 

10 
4 

5 
1 
3 

668 
24 
26 

104 

65 

2 
2 

398 
9 

19 
100 

436 

23 

6 

358 

23 

151 

742 

I 

5 

203 

.336" 

67 

111 

08 

17 

r. 

3 

35 

62 

92 

,  155 

i54 

445 

36 

114 

86 

Total 
amount  paid 

in  wages 

during  the 

year. 


.$6,  075 
5,400 
2,  300 

35,  350 
612,  155 


220,  000 
85,  676 
32,  917 

2,  431 
6,850 

3,  908 
3,  820 

149,  187 
12,  004 

14,  794 

11,825 
100,  653 

89,  855 
134,291 

22,  324 

4,458 

2,130 

106, 475 

2.5,  582 

80,  714 

35,  674 

1,5,  573 

20,  240 

7,872 

100.  662 

12,833 
43,  248 
14,  186 

18,  306 
34,  560 

416,  551 
11,160 
11,  687 

159,  .571 

19,  594 

1,950 
141,092 

S,  900 
73,548 
188,  .517 


141,148 

44,  101 
5,  000 
5,  210 
3,  300 

17,  5:i4 

30,  299 

102,212 

405,  267 


Value  of 
materials. 


13 

800 

37 

.550 

160 

000 

27 

650 

54 

421 

433 

164 

12 

010 

32,700  1 

520 

525 

30,774 

o 

650 

3,  438 

4,59 

4 

950 

228 

395 

1.  102 

891 

215 

863 

72 

300 

22 

SOO 

64 

805 

1 

885 

19 

2,"0 

50 

7.i0 

451 

970 

2,  412 

185 

Value  of 

products. 


$14,  700 

$19,500 

22,  300 

4(.,  OUO 

1,700 

9,  170 

8,37,  1(15 

9.-1,850 

1,  312,  S.'<1 

2,  343,  039 

359,  705 

797.  4''(( 

117,  845 

241,(170 

37,  070 

123,075 

10,  265 

25,  600 

6,600 

21,  800 

5,  600 

11,800 

1,800 

11,000 

305,  784 

514,  023 

19,  940 

48,  493 

28,  384 

53,  703 

228,  090 

275,  400 

1,  201,  931 

1,855,590 

053,  90O 

1,382,500 

575,  533 

959,  221 

22,  526 

59,  270 

11,  500 

19,  400 

4,510 

12,040 

336,  997 

611,204 

126,  375 

212,  500 

133,  846 

319,500 

53,  300 

113,  150 

40,  280 

75,  8.KI 

90,  600 

149,  OO'I 

10,  100 

30,  593 

446,  570 

r54,  329 

42,  200 
110,  727 
352,  800 

68,  685 
123,  975 

1, 188,  067 

33,  789 

58,  350 

882,512 

6.5,315 

6,900 

4,  287, 158 

18,400 

419,030 

2,  312,  802 


684,  842 

104, 100 
38,200 
89,  000 
15,650 

64,  500 

111,767 

600,  079 

3,  680,  539 


a  Embracing  aitificial  limbs;  awnings  and  tents;  axle-grease;  bagging,  flax,  bfmp,  and  jute ;  b.aklng  and  yeast  powders ;  bells;  belting  and  hose,  leather; 
blnmg;  boxes,  ciglir.  boxes,  fancy  and  paper;  bridges;  buttons;  carriage  and  wagon  m.iteiials;  carriages  and  sleds,  ehildren'.s  ;  cais,  railroad,  slrrc(,  andicpairs; 
cement;  coppersmitbirg  ;  cordage  and  twine ;  cork  cutting;  cotton  goods;  drain  and  sewer  pipe;  dyeing  and  finishing  textiles  ;  cleetrical  apparatus  and  supplies; 
electroplating;  tiles;  glas.s,  cu(,  stained,  and  ornamented;  grease  and  tallow:  handles,  wooden;  hats  and  caps;  iron  bolts,  nuts,  washers,  and  livcts;  iron  forgings ; 
labels  and  tags ;  lapidary  work ;  lightninK  rods  ;  malt;  models  andpatterns;  musical  iustiTimeuls,  organs  and  materials  ;  nets  and  seines;  oil,  linseed  ;  oleomargarine  ; 
pamts;  paper;  pickles, 'preserves,  and  sauces;  refrigerators;  sash,  doors,  and  blinds;  saws;  scales  and  balances;  shipbrrilding;  soap  and  candles;  sporting  goods; 
stencds  and  brands  :  stereotyping  and  electrotyping;"toys  and  games  :  umbrellas  and  c:iues ;  and  wirework. 

CITY  OF  LOWELL,  Jl.^SS. 
[Statistics  collected  under  the  direction  of  Fkedehick  Holtox,  Special  Agent.] 


All  industries 


.$20,  465,  192 


9,  218 


9,503  ■       1,318 


Belting  and  hose,  leather      

Blacksmithing  (see  also  Wbeelwt  i  ghting) 

Boots  and  shoes,  including  custom  work  :rnd  repairing. 

™»s,  wooden,  packing 

Broad  and  other  bakery  products 


Carpentering 

Ciui-iages  and  wagons  (see  also  Wheelwrighting)  . 

Clothing,  mens " . . .  . 

Confectionerv 

Cotton  goods' 


gyemg  and  flnishin  g  textiles 

iloanng.  and  grist.mill  products 

Joundery  and  machincsbop  products. 

Fnmituro 

Leather,  tanned ..\ ..." .. 


17 

10 

3 

4 


49,  500 

21 

20,  600 

3.^ 

10,  750 

34 

72,  000 

i      '''^ 

53,  600 

35 

1.59  .500 

281 

5(;,  000 

33 

35,  500 

14 

19,  300 

9 

279,011 

3,  430 

11, 

3,  000,  000 
69,  000 

1,216,860 
24,  000 
50,  000 


13 

1,  745 

38 

44 


45 

10 
."10 


$5,  996,  591 

$16,315,062 
11(1,944 

$33 

935,  777 

12  36,^ 

141,340 

1 7,  028 

21,400 

50,  200 

1.5,  no 

29,  0',9 

55,448 

[      22, 9110 

8.'^,  130 

Li",  800 

2i,5:;i) 

147,600 

196,  005 

!     119, 230 

423,  3()9 

027,  450 

16,655  ; 

24,  040 

.56,011 

16,  695 

37,  225 

73,  050 

7,  9s7 

41,760 

00,  970 

2, 9;i5,  o:;(; 

8,  084,  722 

19 

510,  955 

4I:),  733 

1,003,324 

1 

99:1,  751 

6,  ,01 

137,:-.  6 

150.  765 

^48,  930 

1,  0.^0,  (116 

•* 

378,  709 

1.5,^^,6 

23,  205 

51,235 

19,  423 

241,059 

288,  4:52 

-119 
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Table  VI.— MANUFAOTUEES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  LOWELL,  MASS.— Contiuued. 


Mechanical  and  manufacturing  industries. 


Marble  and  stone  work 

Masonry,  brick  and  stone 

Paini  ing  and  paperbanging 

Patent  medicines  and  compounds 

Pbotograpbing 

Printing  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  "Wood,  turned  and  carved) . 

Screws 

Soap  and  candles 


Tin  ware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cij^arettes 

"Watch  and  clock  repairing   

"Wheclwrighting  (see  also  Blacksmithing  ;  CaiTiages  and  wagons)  - 
■Wood,  turned  and  carved  (see  also  Sash,  doors,  aiid  blinds)   

"Woolen  goods  (see  also  Worsted  goods) 

"Worsted  goods  (see  also  Woolen  goods) 

All  other  industries  (a) 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$32,  650 
54,  000 
24,  800 

278,  000 
9,900 

90,000 
23,  500 

112,  000 
18,  .500 

120,  000 

08,  600 
6,900 
1,600 
4,850 

86,  000 

1,  975,  509 
6.14,  862 
808,  000 


AVEHAOE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


77 
217 

43 

144 

9 

122 
20 
97 
19 
40 

55 

15 

1 


840 
240 
617 


Pemales 
above  15 
years 


705 
486 
184 


Children 

and 
youths. 


42 


12 
164 


Total 

amount  paid 

in  wages 

during  the 

year. 


$35,  813 
86,  600 
24,  130 

116,  200 
5,295 

64,  905 
9,263 

42,  336 
8,250 

18,  066 

26, 171 

6,316 

450 

3,800 

31,640 

470,  835 
191,  727 
304,  982 


Value  of 
materials. 


$35,  463 
133,  467 
40,  305 
261,  300 
4,675 

43,014 
15,  175 
76,  089 
11,  5.50 
71,  682 

65,  225 
7,913 
1,  050 
5,175 

39,  800 

1,  E95,  71=1 
1,  005,  625 
1,  050,  514 


"Value  of 
products. 


$99, 800 
270,  695 

77,  900 
550,  000 

20,  697 

153, 432 
34,  693 

143,141 
26,  600 

140, 875 

101, 480 
21, 941 
3,750 
12,105 
87, 420 

3,  326,  845 
1,  367, 320 
1,  706, 126 


a  Embracings  awnings  and  tents  ;  ammunition;  bookbinding  and  blank-book  making  ;  boxes,  fancy  and  paper ;  brass  castings  ;  clothing,  women's  ;  cofBns,  burial 
cases,  and  undertakers' goods  ;  coppersmithing  ;  cutlery  and  edge  tools;  drain  and  sewer  pipe;  drugs  andchemioal.s;  dyeing  and  cleaning;  felt  goods  ;  files;  hosiery  and 
knit  goods;  housefarnishing  goods;  iron  bolts,  outs,  'washers^and  rivets;  iron  pipe,  wrought;  iron  work,  architectural  and  ornamental;  leather,  curried;  lumber, 
sawed;  mattresses  and  sprinj^  beds;  mineral  and  soda  waters;  mixed  textiles;  paper;  paving  materials;  perfumery  and  cosmetics;  plumbing  and  gasfitting; 
refrigerators,  roofing  and  rooting  materials ;  scales  and  balances;  sliipbuilding ;  sliirts ;  stencils  and  brands ;  trunks  and  valises ;  upholstering;  and  wire  work. 

CITY  OF  LYNN,  MASS. 
[Statistics  collected  under  the  direction  of  C.  ~^i.  Meeritt,  Special  Agent.] 


All  industries  

• 
Blacking 

Blackamithing  (see  also  "Wheelwxighting) 

Boot  and  shoe  cut  stock 

Boot  and  shoe  findings 

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  fancy  and  paper 

Bread  and  other  bakery  products 

Brick  and  tile 

Carpentering 

Carriages  and  wagons  (see  also  "Wheclwrighting)  

Foundery  and  machine-shop  products    

Lasts 

Leather,  curried 

Leather,  tan  ned 

Marble  and  stone  work 

!Needles  and  pins 

Painting  and  paperbanging 

Plumbing  and  gasfitting 

Saddlery  and  harness 

Shipbuilding  

Tinware,  copperware,  and  sheet-iron  ware 

"Wheelwrightmg  (see  also  Blaoksmithing;  Carriages  and  wagons) 

"Wood,  filmed  and  carved 

All  other  industries  (ff) 


343 


$5,  894,  575 


12 
125 

4 
0 
3 
15 
6 


10,200 

8,100 

605,  400 

65,  500 

3,  595,  800 

22,  000 
39,  100 

19,  000 
30,  600 
35,  000 

76,  000 

20,  000 
474,  6.-)0 
436,  650 

6,200 

28,  000 
8,300 

23,  800 
8,  000 

925 

10,  500 

700 

30,  000 

334, 150 


8,894 


12 

26 

284 

85 

6,915 

35 
53 
39 
142 
61 


421 

318 

19 

31 
32 
05 
12 
3 

16 

4 

36 

173 


,489 


49 
3,274 

78 
2 


37 


$5,  833,  849 


7,480 

1.5,220 

204,  040 

59,  600 

4,  685.  017 

45,  750 
26, 162 
9,  100 
79,  500 
31,  430 

51,  400 

17,  7.50 

230,  310 

170,  908 

8,465 

21,  000 

17,  659 
20,  360 

5,600 
1,200 

9,400 
2,100 

18,  600 
95,  798 


$17,  433,  455 


28,  350 
10,425 

3, 198,  200 
10.5,  400 

9,  847,  971 

48,  000 
70, 150 
11,  650 
213,  900 
63,  400 

53,  200 

8,400 

1,  905,  077 

1,  375,  073 

9,  524 

41,  800 

19,  606 

47,  4a0 

8,700 

600 

16,  500 

1,670 

18,  200 

340,  400 


$26,  823, 023 


48, 808 

36, 200 

3,  754, 500 

209, 700 

16,979,432 

123, 500 
124, 000 
26, 000 
375, 600 
103,  500 

144,  850 

44, 600 

2, 283,  672 

1,  669, 087 

23, 789 

72, 500 
46,  329 
85, 000 
21,  000 
1,993 

37, 290 

6,500 

44, 400 

567, 063 


a  Embracing  bookbinding  and  blank-book  making ;  boxes,  wooden,  packing ;  carriage  and  wagon  materials ;  confectionery  ■  cutlery  and  edge  tools ;  engraving 
and  die-smking;  fertiuzers;  flouring- and  grist-mill  products  ;  furniture;  glue;  grind,stones  ;  iron  nails  and  spikes,  cut  and  wrought ;  iron  railing,  wrought;  kindling 
wood:  lumber,  sawed;  rnasonry,  hrick  and  stone;  mineral  and  soda  waters;  patent  medicines  and  compounds;  sash,  doors,  and  blinds-  slaughtering  and  meat- 
packing; soap  and  candles ;  tobacco,  cigars  and  cigarettes;  and  upholstering  materials. 

CITY  OF  MANCHESTER,  N.  H. 
[Statistics  collected  under  the  direction  of  Charles  A.  Luce,  Special  Agent.l 


All  industries 

Blaoksmithing 

Bread  and  other  bakery  products 

Carpentering 

Carriages  and  wagons 

Cotton  goods 

Flouring-  and  grist-mill  products    

Foundery  and  machine-shop  products 

Leather,  curried 

Leather,  tanned 

Marble  and  stone  work  —   

Painting  and  paperbanging 

Photographing      

Plumbing  and  gasfitting 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

All  other  industries  (a) 


121 

$16, 149, 163 

4,632 

5,748 

468 

$3,  370,  404 

$7,  901,  066 

$14,136,305 

4 
7 
15 
3 
5 

4 

13 

3 

3 

4 

7 
5 
3 
3 
3 

6 

3 

32 

3,300 

5,  650 

92,  500 

44,  000 

8,  808,  684 

27,  000 
354,  000 
43,  760 
43,  750 

10,  000 

42,  600 
7,000 

24,  000 
3,950 

69,  UOO 

11,  300 
8,500 

5,  560,  469 

18 
20 
105 
47 
2,450 

16 
500 
20 
13 
36 

68 
4 

27 
7 

79 

15 

14 

1,187 

8,550 

8,591 

46,  212 

23,  600 

2,  019,  531 

7,518 

194,  492 

10,200 

0,600 
17,  600 

42,  425 
3,880 

20,160 
3,200 

27,  600 

5,250 

7,946 

917,  049 

4,200 

85,  250 

210,  400 

28,  600 

4, 123, 141 

156,  751) 

353,  029 

68,  900 

49,  842 

11,  900 

41,  953 
2,300 

47,  380 
4,800 

68,  000 

9,100 

8,750 

2,  636,  871 

21,680 
109  550 

1 

374,  030 

63,000 

4,569 

229 

7,604,568 

172,812 
717,851 
96, 600 

19 

9 

67,300 
37,000 

4. 

18 
5 

112,413 
14,660 
84,118 
10,700 

......... 

3 

97,000 

1 

3 

1,132 

20,000 

23,8)0 

4,509,328 

217 

a  Embracing  bolting  and  hose,  leather;  bookbinding  and  blank-book  making;  boots  and  .shoes,  includini custom  work  and  repairing-  brass  castings;  brooms 
and  brushes;  carriage  and  wagon  materials ;  confectionery;  cooperage;  dyeing  and  finishing  textiles  ;  emery  wheels;  fides-  furniture-  hosiery  and  knit  goods ;  Uquora, 
malt;  lumber,  planed;  lumber,  sawed;  masonry,  brick  and  stone;  paper;  sewing  machines  and  attachments;  shoddy;  soap  and  candles  •  stone- and  earthen-ware; 
upljolsteringi  wood,  turned  and  carved;  woolen  goods;  and  worsted  goods.  ■  •  j<        x       ^  ^.^^^^a^^  ,  a^^^  a^ 
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Table  VI.— MANUFACTURES  OF  100  PRIN'CIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 


CITY  OF  MEMPHIS,  TENN. 
[Statistics  collected  under  the  direction  ofWlLLiAM  A.Hill,  Special  Agent.] 


Mechanical  and  manufacturing  industries. 


All  industries 

Boots  and  shoes,  including  custom  worli  and  repairing 

Bread  and  other  bakery  products 

Carpentering -  -  -  - --  -  •---•■.-■•■.•■-: 

Carriages  and  wagons  (see  also  w  heelwrightmg) 

Clothing,  men's 

Confectionery 

Foundery  and  machine-shop  products 

Lock-  arid  gun-smithing 

Lnmber,  sawed 

Marble  and  stone  work 

Oil,  cottonseed  and  cake  .  - 

Painting  andpaperhanging 

Plumbing  and  gasfltting 

Printing  and  publishing 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware 

ITpholatering 

Wheelwrighting  (see  also  Carriages  and  wagons)  

All  other  industries  (a) ' 


Ho.  of 
estab- 
lish- 
ments. 


138 


Capital. 


$2,  313,  975 


5,000 

16,  800 

12,  750 
178,  400 

32, 100 

32,  500 

140,  800 

4,000 

196,  000 

22,  200 

536,  000 

13,  500 

17,  400 
■  92,  000 

17,  950 

104,  500 

55,  000 

1.400 

836,  075 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


12 
33 
29 
158 
85 

63 

189 

9 

166 

26 

415 
26 
58 

101 
39 


Females  Children 
above  15       and 
years.      youths. 


69 


69 


10 
3 


Total 

amount  paid 

in  wages 

during  the 

year. 


$845,  672 


4,800 

10,  650 

17,  300 
51,  250 
63,  600 

18,  050 
83,  114 

4,150 

22,  500 

9,100 

120,  000 
5,053 

19,  500 
67,  246 
18,  400 

42,  899 

11,  445 
3,  500 

272,  515 


Value  of 
materials. 


$2,  419,  341 


3,376 
37,  200 

29,  700 
55,  550 
65,  000 

110,  500 

91,  274 

3,300 

212,  400 
12,  150 

550,  000 
7,300 

30,  400 
52,  939 
35,  450 

99,  500 

7,308 

2,200 

.,  014,  094 


Yalue  of 
products. 


$4,  413,  422 


10,  600 
68,  000 
64,  600 

176,  600 
176,  500 

160,  000 
252,  400 

11,  200 
300,  060 

38,  900 

835,  000 
20.  500 
73,  000 

165,  714 
75,  020 

203,  000 

34,  000 

7,700 

.,  741,  228 


a  Embracing  agricultural  implements;  blacksmithing ;  bookbinding  and  blank-book  making;  brick  and  tilo;  brooms  and  brushes;  cars,  railroad,  street,  and 
repairs-  clothing,  women's;  corsets;  cotton  compressing;  cotton  goods;  cotton-ties;  flouring-  and  grist-mill  products;  furnishing  goods,  mens;  liquors,  malt ; 
looking-glass  and  picture  frames;  lumber,  planed;  masonry,  brick  and  stone;  mineral  and  soda  waters;  musical  instruments  and  materials  (not  specitied) ; 
photographing;  sash,  doors,  and  blinds;  scales  and  balances;  sewing  machines  and  attachments;  shipbuilding;  slaughtering  and  meat-packmg ;  soap  and  caudles; 
stencils  and  brands  ;  stone-  and  earthen- ware  ;  tobacco,  cigars  and  cigarettes;  and  trunks  and  valises. 

CITY  OF  MILWAUKEE,  WIS. 
[Statistics  collected  under  the  direction  of  A.  A.  Sopee,  Chief  Special  Agent.     See  Kote  on  page  379.J 

.,  946, 105        $28,  975,  872         $43,  473,  812 


All  industries - 


Baskets,  rattan  and  willow  ware 

Blacksmithing  (see  also 'Wheelwrighting) 

Bookbinding  and  blank-book  making 

Boots  and  shoes,  includiog  custom  work  and  repairing  . 
Brass  castings 


Bread  and  other  bakery  products  . 

Brick  and  tile 

Brooms  and  brushes 

Carpi'ntering 

Carpets,  rag! 


Carriages  and  wagons  (see  also  Wheelwrighting) 

Clothing,  men's 

Clothing,  women's 

Coffee  and  spices,  roasted  and  ground 

Confectionery 


Cooperage  

Copneismithing  (see  also  Tinware,  copperware,  and  sheet-iron  ware)  - 

Cordage  and  twine 

Dentistry,  mechanical 

Drugs  and  chemicals 


Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furnishing  goods,  men's ..--- 

Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering) 
Furs,  dressed   


Hairwork 

Hand-knit  goods \ 

Hardware 

Hats  and  caps,  not  including  wool  hats. 
*  J  ewelry 


Leather,  curried 

Leather,  dressed  skins 

Leather,  tanned 

Lithographing  (see also  Printing  and  publishing). 
Liquors,  distilled 


Liquors,  malt 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds)  , 

Marble  and  stone  work 

Masonry,  brick  and  stone 


Mattresses  and  spring  beds  (see  also  Furniture)  - . . 

Mineral  and  soda  waters 

Painting  and  paperhanging  

Plumbing  and  gasfltting 

Printing  and  publishing  (see  also  Lithographing). . 

Pumps,  not  including  steam  pumps 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed)  . 

Shipbuilding  

Shirts 


844       $18,  766,  914 


90,  600 
54,  850 
21,  700 
296,  275 
108,  300 

01,350 

328,  600 
13,  000 

149,  780 
5, 100 

97,  000 
1,  895, 128 

64,  000 
257,  621 
144,  054 

142,  250 

41,  500 

5,000 

8,  000 

40,  872 

1,  060,  000 

1,  286,  445 

7,000 

329,  800 
61,  000 

8,500 
26,  000 
11,700 
20,  000 

15,  000 

800,  425 

71,  500 

1,008,525 

69,  125 

142,  000 

4,  732,  909 
12,  975 

70,  000 
95,  300 

8,600 

3,800 

34,200 

53,  950 

47,  600 

434,  700 

4,075 

73,  300 

261,  000 

136,  500 

2,100 


16,  015 


108 
103 
66 
462 
140 

102 
346 

50 
745 

19 

14« 
1,902 
34 
125 
110 

526 

20 

9 

10 

15 

265 

1,437 

7 

497 

14 


3,922 


949 


2,350 

163 

19 

30 


19 

8 
18 

375 

46 

407 

116 

20 

1,040 
10 
115 
167 

27 


44 
204 

95 
518 

9 
107 
512 

227 
4 


11 
538 


30 


46,  660 
52,  264 
31,  .505 
162,263 
51, 112 

37,  254 
89,  720 
35,240 
311,  581 
4,900 

62,  265 
912,  657 
29,  900 
89,  660 
43,  542 

234, 115 

10,  692 

3,200 

4,500 

9,386 

136,  266 

673,  392 

1,890 

212,  501 

25,  000 

2,800 
14,  500 
8,600 
7,500 
8,316 

160,  441 
20,  900 

173,  861 

57,  751 

9,180 

62.5,  573 

7  222 

35!  0(30 

73,  250 

12,  000 

2,  550 
11,208 
68,  105 

43,  600 
208,  270 

3,150 

44,  451 
139,  100 
110,  413 

4,990 


38,  825 

31,  410 

26,  681 

380,  074 

76,  436 

256,  449 

77,  276 

16,  720 
643,  315 

12,  550 

78,  600 

2,  243,  365 
109,  000 
693,  042 

378,  370 

337,  880 
22,  870 
10,  000 
10,  .500 
55, 179 

3,  795,  289 
1, 173,  907 

17,  000 
223,  301 

89,  500 

6,050 
46,  600 
14,  900 
17,  928 
31,  000 

1,  874,  695 

67,  925 
1,612,400 

79,  640 
95,  425 

2,  259,  345 

19,  900 

50,  000 

106,  450 

14,  000 

12,  000 
31,  450 
95,  607 
71,700 
200,  486 

4,622 
112,  620 
303,  000 
133,  063 

5,790 


114,  300 
12-',  540 
78,713 
665, 183 
167,  114 

358,  866 
225,  808 

47,  620 
9£6,  085 

22,  350 

184,  000 

3,  763,  987 
147, 160 
931,  6J0 
474,  9J2 

680,  445 
44,  392 

16,  600 
30,  000 
86,  393 

4, 204,  708 

2,  252,  784 

28,  850 

568,  268 

136,  000 

13,200 
83,  000 
32, 160 

34,  000 
47,  000 

2,219,978 
104,  681 

2, 101, 195 
166,  860 
14.5,  650 

4,  034,  319 

35,  470 
117,  000 
220,  396 

34,  750 

17,  500 
6J,  950 

2011,  546 
13,-<,  400 
675,  087 

11,600 
190,  525 
557,  OUO 
301,  7U5 

17, 1- .'0 

421 
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Table  YI.— MANUFACTURES  OF  100  PRIIS'OIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  MILWAUKEE,  WIS.— Continuecl. 


Mechanical  and  manufacturing  Industrie. 


AVERAGE   NUMBER  OF 
HANDS  EMPLOYED. 


Slaughtering  and  meat-packing,  not  including  retail  butchering 

So;ip  and  candles 

Stone-  and  earthen- ware 

Tinware,  copperware,  and  sheet-iron  waie  (see  also  Copperamithing). 
Tobacco,  chewing,  smoking,  and  sntifl'  (see  also  Tobacco,  cigars  and 

cigarettes) . 

Tobacco,  cigars  aud  cigarettes  (see  also  Tobacco,  chewing,  smoking, 
and  snuff). 

Trunks  and  valises , 

TTpbolstering  (see  also  Fuinitare) , 

Vincgnr 

"Wau'h  and  clock  repairing , 

Wheelwrighting  (see  also  Blacksmitbing ;  Carnages  and  wagons) 

"Wircwork _ , 

All  other  industries  (a) 


Capital. 


$789,  000 
120,  (100 
69,700  : 
95,  9o0  I 
331,000 


i   Males    ; Females, Children 
■  above  16  above  15       and 
j    years.       years,      youths 


238,  375 

183,  000 
11,  900 
62,  000 
4,100 

47,  500 

4,760 

2,  084,  830 

928 

60 

67 

150 

200 


218 
46 
32 


Total 

amount  paid 

iu  wages 

durinp;  the 

year. 


C7 

8 

2,160 


;187,  596 
24,  620 
17,  5U 
56,  687 
78,  500 


301,  934 

76,  720 
22,  800 
18,  415 


27,  870 

3,140 

1,  059,  440 


Value  of 
materials. 


$5,  629,  618 

204, 100 

21,  765 

106,  994 

786,  646 


344,  939 

115,  800 

97,  600 

42,  000 

4,800 

29,-800 

3,186 

:,  728,  001 


Talne  of 
products. 


$6, 099, 486 

280, 090 

66, 600 

216,544 

976, 281 


835,  506 

244, 600 
146,  600 
149, 000 
12,  675 

80, 050 

10, 886 

6,  437, 945 


a  Embracing  agricultural  implements;  artificial  feathers  and  flowers;  artificial  limlis;  hags,  paper;  bating  and  yeast  powders ;  boot  and  shoe  uppers;  boxes 
cigar;  boxes,  fancy  and  paper;  boxes,  wooden,  pacliing;  bridges;  carriages  and  sleds,  children's;  c;uTiage  and  wagon  materials;  drain  and  sewer  pipe;  dyeing  and 
cleaning;  electroplating;  engraving  and  die-sinking;  engraving,  wood;  fertilizers;  files;  food  preparations ;  furniture,  chairs ;  galvanizing;  gloves  and  mittens-  ink- 
iron  and  steel;  lightning  rods;  lumber,  sawed ;  mixed  textiles;  models  and  patteiTis;  musical  instruments,  organs  and  materials;  musical  instruments,  piano's  and 
materials;  oil, linseed;  paints;  patent  medicines  and  compounds;  pickles,  preserves,  and  sauces;  refrigerators;  roofing  and  roofing  materials;  safes,  doors,  and  vaults 
fire-proof;  scales  and  balances;  show-cases;  starch;  steam  fittings  and  heating  apparatus;  stencils  arid  brands ;  stereotyping  and  electrotyping;  straw  goods- tools' 
toys  and  games ;  type  founding;  wood  preserving;  wood,  turned  and  carved;  and  woolen  goods-  '  '         ' 

CITY  OF  MINNEAPOLIS,  MINN. 
[Statistics  collected  under  the  direction  of  Chaules  \T.  .Johnson,  Special  Agent.] 


All  industries  - 


Blacksmitbing  {see  also  Wheel wrighting) 

Boots  and  shoes,  including  custom  work' and  repairing  . 

Boxes,  fancy  and  paper 

Bread  and  other  bakery  products 

Brick  and  tile 


t,  002,  050 


Carpentering 

Carriages  and  wagons  (see  also  Wheehvrighting)  - 

Clothing,  men's : 

Cooperage 

Flouring-  and  grist-mill  products 


Foundery  and  machine-shop  products 

Furniture  {see  also  Mattresses  and  spring  beds). 

Furs,  dressed 

Liquors,  malt 

Lock-  and  gun-smithing 


Lumber,  planed  (see  also  Sash,  doors,  and  blinds) . 

Lumber,  sawed 

Marble  and  stone  work 

Mattresses  and  spring  beds  (see  also  Furniture) . . 
Mineral  and  soda  waters 


PhotogT'aphiug 

Plumbing  and  gaafitting 

Printing  and  publishing 

Pumps,  not  including  steam  pumps. 
Saddlery  and  harness 


S.isb,  doors,  and  blinds  (see  also  Luuiber,  planed) 

Slaughtering  and  me.it-p.ncking,  not  including  retail  butchering. 

Tinwiire,  copperwsre,  and  sheet-iron  ware  .    "    

Tobacco,  cigars  and  cigarettes 

Watch  and  clock  repairing 


Wheelwri^bting  (see  also  Blacksmitbing;  CaiTi;iges  flud  wagons)  . 
All  other  industries  (a) 


29 

34 

3 

7 


13 
13 
25 
11 
29 

16 
14 

4 

3 

4 

6  i 

16  1 

6 

3  I 
5  I 

0 

3  ! 
14  ■ 


5 
4 

21 
5 

14 

0 

OS 


30,  250 

153,  050 

1,600 

3?,  300 

21,  000 

36,  700 

40,  100 

105,  676 

68,  000 

3,  820,  5U0 

474,  700 
126,  300 

7,  700 
180,  000 

2,200 

60,  500 

2,405,000 

16,300 

9,000 

10,  600 

25,  500 

26,  500 
142,  000 

6,500 

36,  950 

201,  OOO 
39,  000 

37,  200 
12,  650 

7,  475 

8,600 
846,  800 


68 

100 

3 

44 
108 

164 
103 
190 
282 
721 

380 

190 

3 

68 

7 

81 
877 
40 
17 
14 

12 

35 

196 

17 
71 

240 
37 
88 
28 
22 


40 


30 


350 


$2,  582,  253 


39,  095 
63,  600 
2,  085 
19,  250 
37,  350 

88,  .500 

56,  930 

118,  150 

148,  914 

555,  669 

200,  500 

88,  450 

3,960 

25,  083 

3,950 

33,  742 
374,  500 

17,  050 
7,000 
5,400 

7,880 

17,  100 

133,  900 

7,500 
33,  660 

112,  746 
14,300 
42,  870 

10,  350 

11,  300 

14,511 
291,  628 


$24,  274,  623 


43,  313 

123,  280 

1,900 

139,  960 

11,  200 

188,  800 

78,  300 

197,  760 

235,  614 

19,  Oil,  239 

451,  640 

125,  000 

15,  200 

106,  870 

2,200 

49,  960 

1,  649,  430 

22,  300 

17,  500 

12,  300 

6,100 
49,  300 
104,  000 

12,  000 
65,100 

374,  000 
197,  990 
87, 176 

13,  400 
7,480 

12,761 
860,  671 


$29,973,476 


132, 200 

240, 265 

6,800 

185, 355 

65,600 

343, 000 
174,700 
386, 700 
447, 152 
20,  502, 305 

807,  783 
273, 000 

25,  POO 
190, 678 

10, 700 

131,677 
2,740,818 
63, 000 
37, 000 
23, 200 

23. 376 
79,  00« 

321, 600 
24, 500 
118,400 

601, 193 
270, 000 
174, 300 
52, 700 
30, 400 

30. 377 
1, 463, 407 


a  Embracing  agricultural  implements;  awnings  and  tents;  bags  c.llier  than  paper;  bookbinding  and  blank-book  making;  boxes,  wooden,  packing;  braes 
castings;  brooms  and  brushes  ;  carpets,  rag;  coflee  and  spices,  roasted  and  groimd;  confectionery;  corsets;  cotton  goods;  cutlery  and  edge  tools ;  drain  and  sewer, 
pipe;  dyeing  and  cleaning;  electroplating;  files;  flavoring  ptracts ;  iurnisbing  goods,  men's;  gbi.s,  cut,  siaiued,  and  ornamented;  gloves  and  mittens;  hosiery  mid 
knitgoods;  ironwork,  architectural  and  ornamental;  leather  drcs.sed  skins;  looking-gla.ss  and  picture  frames;  masonry,  brick  and  stone;  models  and  patterns; 
musical  instruments  organs  and  materials ;  oil  Unseed;  oil  hibrioatiug;  pamtm<.  and  paperhanging ;  paper;  pickles,  preserves,  and  sances;  saws;  shirts;  show- 
oases  ;  soap  and  candles ;  steam  flttrngs  and  heating  apparatus ;  stencil.^  and  brands ;  tools ;  trunks  and  valises ;  washing  machines  and  clothes-wringers  ;  wirewort ; 
wood,  turned  and  carved;  and  woolen  goods.  '  "     ..i-u.ijOT  mu  v,iuLu<ro  niiuc^'" . 

CITY  OF  MOBILE,  ALA. 

[Statistics  collected  under  the  direction  of  Euwra  Ledyard,  Special  Agent.] 


.Ail  industries 

Blacksmitbing 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  aud  other  bakery  products 

Carpentering 

Carriages  and  wagons 

Flouring-  and  grist-mill  products 

Fonndeiy  and  machine-shop  products 

Furniture  

Lumber,  sawed 

Pamtiug  and  paperhanging 

423 


$52.5,  708 


900 

3,  300 

2.5,  200 

11,  COO 

10,400 

28,  000 
59,  808 

3,700 
147,  000 

6,500 


105 
14 


$261,  643 


2 


4,176 
6,400 
9,658 
37,  080 
12,  600 

18,000 
28,  650 

2,400 
39,  500 

4,700 


$630,  961 


1,830 

6,700 

42, 470 

73,  500 

19,  600 

328,  500 
19,  647 

7,760 
111,  000 

4,500 


$1, 335, 579 


8,000 
17, 500 
75,000 
127,750 
43, 100 

387, 600 
69,900 
13,650 

185, 000 
13, 500 
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Table  VI.— MANUFAGTUEES  OF  100  PRINOIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  18S0. 

CITY  OF  MOBILE,  ALA.— Continued. 


Mechanical  and  manufaclnving  industries. 


No.  of 
estab- 
lish- 
ments. 


AVER.4.GE  KUMBEK  OF 
HANDS   EMPLOYED. 


Capital. 


I 


I 


Males     Females  ChildTen 
nboTi-lG  above  15       and 
,\ear9.       years,      youths. 


Total 

amount  paid 

in  wages 

during  the 

year. 


Printing  and  publishing 

Saddlery  and  harness 

Tinware,  copperware.  and  sheet-iron  ware. 

Tobacco,  cigars  and  cigarettes 

All  other  industries  (a) 


$37,  000 

10,  GOO 

1-2,050 

8,300 

161,450 


1 


27       i.... 

7  ;  1 

=8  i 

10  I  '  2 

105  t  30  I  34 

I  I 


$17,740 
3,  7:ill 
10,  Ol'O 

ri,  siu 

50,  773 


Value  of 
materials. 

Value  of 
products. 

$27,  941 

6,200 

28,  400 

7,000 

145, 123 

558,  375 
13, 140 
.52,  750 
]  ;i,  000 

201,414 

a  Embracing  bookbinding  and  blank-book  making;  brooms  and  brushes;  confectionery;  cotton  goods;  lock-  and  gun-smithing;  lumber,  planed;  marble  and 
stone  ■worii;  plumbing  and  gastitting;  sash,  doors,  and  blinds;  scales  and  balances;  shipbuilding;  and  wheelwrighting. 

CITY  OF  XASHVILLE,  TENX. 
[Statistics  collected  under  the  direction  of  Franc  M.  Paul,  Special  Agent.] 


All  industries . 


Blacksmithing 

Bookbinding  and  blank-book  m,aking 

Boots  and  shoes,  including  custom  work  and  repairing. 

Bi-Md  and  other  bakery  products 

Brick  and  tile 


Carpentering 

Carn.Tges  and  wagons 

Clothing,  men's 

Coffins,  burial  cases,  and  undertakers'  goods- 
Coui'^;ctionery 


Codnerage  

Flouring-  and  griat-niill  products    

Fouudery  and  machine-shop  products . 

Furniture  ■ 

Leather,  curried 


Leather,  tanned 

Lock-  and  gun-smithing 

Looking-glass  and  picture  frames. 

Lumber,  sawed 

Marble  and  stone  work 


Painting  and  paperhanging 

Patent  medicines  and  compounds - 

Plnnibing  and  gastitting 

Printing  and  publishing    

Saddlery  and  harness 


Tinware,  copperware.  and  sheet-iron  v,"^ 

Tobacco,  cigars  and.cigai'ettes 

Watch  and  clock  repairing 

All  other  industries  (a)    


,  892,  380 


7,  625 
49,  000 
17,  225 
90,  700 
57,  000 

60,  450 

385,  500 

16,  5il0 

6,  850 

24,  000 

6,300 

385,  000 

143,300 

189,  000 

36,  000 

59,  000 

8,400 

11,500 

3:!0,  000 

25,  500 

11,000 
01,  500 
•JO,  000 
495,  4110 
33,  600 

lis,  150 
2,  200 

7,  300 
I,  245,  380 


71 

77 

164 

213 

515 

20 

10 

14 

63 
96 
206 
278 
18 

31 

2 

25 

458 

92 

40 
31 
62 
222 
131 

143 
11 
13 

766 


2 

21 

3 

1 

4 

6 

7 

51 

203" 

io 

$1,  312,  705 

! 

13,  995 

i 

12,6.50 

2S,  033 

32,  040 

38,  920 

92,  142 

OX,  ;-,-.l) 

22.  6110 

4,  750 

11,500 

1,  597,  278 


7 
105 


1  ! 

44  1 


19 

)o-, 

51 

172 

60 

755 

105 

178 

7 

300 

IS 

000 

1 

o:.'5 

8 

164 

114 

600 

32 

240 

"0 

015 

11,  769 

20,  725 

163,  314 

42,  975 

47,  003 

4,110 

12,125 

237,  810 


19,  12G 

41,  125 

37,  685 

105,  074 

27,  060 

162,  190 

404,  400 

57,  200 

14,250 

113,  000 

24, 140 

1,31.5,721 

288,  786 

244,  445 

169,  362 

121,  735 

3,000 

15,  375 

248,  836 

36,  425 

25,  275 

27,  750 

64,  358 

144,  437 

133,450 

101,  870 

3,  800 

10,095 

1,  291,  957 

51,  0.38 
74,  200 
95, 159 
250,  967 
80,  938 

302,  205 

780,  331 

97,  875 

38,  650 

146,  225 

63,  650 
1,  542,  516 

487,  407 
489,  625 
187,010 

174,791 

7,925 

31,  675 

520,  125 

114,  446 

66,  468 

80,  300 

101,  9.50 

436,  981 

235,  430 

254,  098 

14,  310 

31,080 

1,  639,  403 


a  Kmbracin"  ba<'8  paper-  baskets,  ratt.an  and  willow  ware  ;  boxes,  wooden,  packing  ;  brooms  and  brushes;  coffee  and  spices,  roasted  and  grouod;  corsets;  cotton 
goods;  electroplating-  furniture,  chairs  ;  instruments,  professional  and  seicnl  iKc  ;  liquors,  distilled  ;  liquors,  malt ;  masonry,  brick  :iud  stone  ;  ni:ittri-sses  and  spnng 
teds;  mineral  and  soila  waters  ;  oil,  cottonseed  and  cake;  pumps;  sash,  doors,  .md  blinds  :  show-cases;  slaughtering  and  meat-packing  ;  stencils  and  brands  ;  triiuits 
and  valises ;  wooden  ware ;  and  woolen  goods. 

CITY  01"  NEWARK,  N.  J. 

[Statistics  collected  under  the  direction  of  P.  T.  QuiSN,  Chief  Special  Agent.    See  Note  on  page  379.] 


AU  industries. 


1,319       $25,670,885  y     22,151 


g)- 


Blacksmithing  (see  also  "WTieelwrighti] 

Boot  and  shoo  uppers     

Borits  and  shoes,  including  custom  work  and  repairing 

Boxes,  fancy  and  paper 

Brass  castings 


Bread  and  other  bakery  products  - 

Brooms  and  brushes 

Bultons 

Carpentering 

Carpets,  rag 


45 
4 

41 
9 

11 


19,  425 
18,100 

482,760 
96,800 

135,  000 


Carriage  and  wagon  materials 

Carriages  and  wagons  (see  also  Wheelwrighting) 

Celluloid  and  celluloid  goods 

Cement 

Clothing,  men'a 


Clothing,  women's 

•  ^ofleeand  spices,  roasted  and  ground 

Coffins,  bnrial  cases,  and  undertakers'  goods  . 

Confectionery 

Cooperage 


Corsets 

Cotton  goods 

Cntlery  and  edge  tools  (see  also  Hardware) 

Dentistry,  raechanical 

Drugs  and  chomicale 


Engraving  and  dUsinking 

Fancy  articles 

Files 

Flouring,  and  gi-ist..mili  products 

ifonndcrj-  and  machine-shop  prodncts. 


S3 

181,400 

249 

9 

29,  375 

39 

17 

188,  100 

370 

63 

222.  5.30 

1,072 

8 

2,  185 

D 

4 

123,  475 

95 

16 

264,  450 

1           243 

5 

1,209,000 

452 

4 

21.5,  300 

I             'S 

42 

409,  144 

463 

4 

■■'1,500 

10 

3 

50,000 

19 

3 

95,  000 

33 

13 

87,  100 

12'J 

3 

1,  O.JO 

' 

8 

10?,  800 

■3 

3 

1,  311,  0"0 

1           305 

??, 

274.  211 

43.; 

?3 

5] ,  500 

7 

15 

1,  500,  150 

417 

11 

70.  .300 

02 

12 

178,  000 

337 

6 

50,  900 

139 

4 

55,  000 

20 

52 

1,400,350 

1,269 

2,049  I     $13,171,339  ,      $44,604,335  i 


9 

20 

199 


10 
10 
158 
23 


1 

0 

174 

109 

559 

27 

23   :    - 

0 

14 

0 

340 

894 

1 


01 
155 


29 

'oo 


36,  030 

10,072 

502.331 

114,838 

94,  030 

130,415 

21),  158 

25-1,  510 

554,510 

1,772 

53,  969 
112,003 
212,4'IM 

34,  045 
44.'),  .S98 

111,  .125 
11.2.-9 
2ii.  ^so 
02.  277 
3.115 

113,098 
431,955 
243,  132 
0,  285 
2i'2.4'.'0 

43,  555 
247,351 

74,  150 

9,  201 

0-- 1.304 


30,037  t 

30,940 

1,148,583 

120,3-50 

100,468 

077,  918  ! 
40,  817  : 
224,  5U0 
653,618 
2,  020 

93,401 
186,450 
388,  202 

79,  050 
1,  155,  044 

34,  800  i 

49,350 

35  000 

307.  9115 

5,  950 

21.;  O-ll 
545,11,; 
]!|-.,  172 
22,  8:',4 
700,  9.-.2 

15.  .582 
1.5.8,  U15 

72,250 
1.80,400 
910,  772 


109,2.58 
51,000 

1,  949,  872 
3.57,  450 
273, 110 

999,211 

89,  192 

613,380 

1,390.874 

7,700 

202,  506 

422,  817 

1,251,540 

140,700 

2.  077,  351 

5' I.  3011 


11,415 

308,  133 
1,  598,  397 

548,  705 

iRi,  484 

1,  280,  329 

.^9,9.54 
512  499 
ir,:),  145 
225,  118 
1,9.57,177 


4-23 
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Table  YL— MANUFACTUEES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES:  1880. 

CITY  OF  NEWARK,  N.  J.— Continued. 


I 


ileclianjcal  and  manufactvirins  induatries. 


Furniture  {see  also  Mattresses  and  sx^ring  beds ;  Upholstering) . 

Furs,  dressed 

Glass,  cut,  stained,  and  ornamented 

Gold  and  silver,  reduced  and  refined 

Hardware  (see  also  Cutlery  and  edge  tools) 

Hardware,  saddlery 

Hat  and  cap  materials 

Hats  and  caps,  not  incladinff  wool  hats 

Ink 

Iron  and  steel 


Jewf  Iry 

Kindling  wood 

Lamps  and  reflectors  . 

Lapidary  work 

Leather,  curried 


Leather,  tanned 

Liquors,  malt 

Looking-glass  and  picture  frames ". . . 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds;  Wood,  turned  and 

carved).  . 
Marble  and  stone  work 


No.  of 
estab- 
lish- 
ments. 


Masonry,  brick  and  stone 

Mattresses  and  spring  beds  (see  also  If'uiniture)  . 

Mineral  and  soda  waters 

Models  and  patterns 

Painting  antl  paperhanging  


Photograxjhing 

Plumbing  and  gasfitting 

Printing  "and  publishing 

Saddlery  and  harness  -  - 

Sasb,  doors,  and  blinds  (see  also  Lumber,  planed ;  Wood,  turned  and 
carved). 

Sewing  machines  and  attachments 

Shirts    

Silk  and  silk  goods 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

Soap  and  caudles 


Springs,  steel,  car,  and  carriage 

Stationery  goods 

Stone-  and  earthen-ware 

Tinware,  copperware,  and  sheet-iron  ware. 
Tobacco,  cigars  and  cigarettes 

Trunks  and  valises *. 

Umbrellas  and  canes 

Upholstering  (see  also  Furniture) 

Upholstering  materials 

Yaniisli , 


Watch  and  clock  repairing 

Wheelwrighting  (see  also  Blacksmithing;  Carriages  and  wagons) 

Wood,  turned  and  carved  (see  also  Lumber,  planed ;  Sash,  doors,  and 

blinds). 
All  other  industries  (a)  , 


Capital, 


$153, 450 

23,  200 
33,  000 
60,  OUO 

202,  350 

750,  200 

19,  500 
721,  300 

12,  700 
600,  000 

2,517,899 

11,  450 

42,  500 

5,400 

1,  863, 183 

1,  652,  350 

],  612,  8U0 

17,  530 

24,  000 

132,  135' 

56,  000 
2,550 

3.5,  200 
6,250 

20,  875 

14,  650 
200,  050 
273,  9.",0 
494,  625 
231,  375 


203,  300 
171,  900 
328,  500 
232,  (100 
20,  300 

66,  393 

42,  000 
38,  700 

210,700 
153,  745 

786,  800 

050 

3,800 

62,  600 

390,  000 

14,500 

43,  550 
26,  050 


AVERAGE  NUMBEll  OF 
HANDS  EMPLOYED. 


Males 
above  16 
years. 


128 
13 
29 
20 

279 

788 

41 

1,637 

13 

281 

1,726 
41 

29 

25 

1,207 

1,142 

689 

18 

00 

216 

58 
5 

40 
9 

87 

22 
179 
262 
628 
283 


1,009 
60 
95 


Females 

above  15 

years 


133 

7 

572 

1 


259 


87 

44 

42 

256 

176 

,106 
2 
0 

45  I 

78  \ 


Children 

and 
youths. 


4 
1 

41 

150 

1 

104 


178 
10 
20 

4 
77 

66 


Total 

amount  paid 

in  wages 

during'^the 

year. 


513 

158 


15 
46 

27 


271 


1 

14 

3 

72 

33 

167 
1 
3 
15 
3 

1 

7 

7 


$69,  520 

10,  285 
16,  890 

9,350 
139,  863 

410,  830 

24,  300 

909,  315 

5,  500 

126, 144 

1,  087,  416 

17,706 

19,  550 

9,900 

729, 113 

680,  973 
305,  933 

11,  150 
27,  850 

177,  359 

30,  811 
3,  074 

22,  669 
4,351 

48,  648 

13,289 
104,  975 
169,  463 
274,  753 
130,  825 


430,  654 

164,  549 

105,  140 

53,  822 

2,450 

44,  050 
20,  748 

24,  138 
118,916 
102,  892 

549,  322 

1,248 

2,  850 

39,  600 

52,  262 

10,  800 

25,  791 
16,  090 


Value  of 
materials. 


910,' 


$93,  770 

42,315 

36,  912 

368,  386 

376,  743 

756,  541 

15,  300 
1,269,1.30 

16,  500 
471,946 

1,931,054 
28,620 
11,860 
8,200 

6,  744,  728 

4,  952, 176 

1,692,798 

26,  750 

57,  330 

108,  710 

59,  000 
10,  500 
53,  970 
2,024 
65,  975 

10,  004 
186,  420 
150,  200 
674,  430 
191,089 


602, 100 

264,  094 

280,  390 

1,  368,  288 

8,866 

125,  250 

17,  040 

10,  694 

359,  584 

331,  672 

1,059,855 
1,  179 

4,355 

75,  000 

631,  007 

14,  500 
38, 135 
30,  716 

10,  670,  327 


Value  of 
products. 


1,062,150 
607, 806 
468, 250 

1, 627, 660 
14,  095 

191, 100 
58, 200 
53, 760 
516,913 
550, 372 

2,  013, 1)23 

6,400 

9,OP0 

126,  COO 

792, 774 

52, 830 
75, 060 
52,  SCO 

12,  239, 034 


ch\}rw3f  ,^nXi  ?r,„lnl!^  n  ,  T£-  ^  *'  \  "^"'"S"  "^f  ^  ^'^  •  l"""'"?  ™'l  H"'*"'  '''',*S'' '  l">»il>iiiding  ,  hoot  and  shoe  findings  ;  brick  and  tile  ;  carriages  aud  sleds, 
children  s;  docks;  coidage  and  twine  ;  cork  cutting;  dvemg  and  cleaning;  electriclights  ;  electroplating;  felt  goods;  fertiUzers  •  food  preparations  ■  gas  machines 
and  meters  ;  hammocks  ;  handles,  wooden  ;  hosiery  and  knit  goods  ;  instruments,  professional  and  scientific  ;'  iron  ?ailiug,  wrought ;  ivory  and  lone  work  -^lasts;  lime; 

■f^fi^'fl^'™"™"!""*^-'   1'™!'"-.  ^''-^^etl ;   mo'ed  textiles;   uineilage  and  paste;    musical  instruments,  pianos  and  materials-   ol    iXkating-  oUcIoth  en™ 
oilcloth  floor;  pamts;  pickles,  preserves,  and  sauces  ;  refrigerators  ;  roofing  androoflng  materials  ;  rubber  and  elastic  goods  ;  sand  annmervplperCclotr^^^^^^^ 
cKrt"r?a^,s^;';7rro'ikfai,d  woornwia?"^^*""  '^"^  "'""^'^^  '^"'"''^  """^^  ^  ^"»"  ^""^  molasses,  refined ;  suriical  Appliances  ;Toy7  rnrgamesTwatch  and 

CITY  OP  NEW  BEDFORD,  MASS. 
[Statistics  collected  under  direction  of  C.  W.  Chapman,  Special  Agent.] 


All  industries 


Blacksmithing  (see  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  reiiairiug  . 

Bread  and  other  bakerj'  products 

Carpentering 

Carriages  and  wagons  (see  also  Wheelwrighting) 

Clothing,  men's  

Confectionery 

Cooperage  

Foundery  aud  machine-shop  products 

Furniture  (sec  also  Upholstering) 


Leather,  curried 

Leather,  tanned 

Lumber,  phmed  (see  also  Sash,  doors,  and  blinds). 

Marble  and  stone  work 

Masonry,  bi-ick  and  stone 


Painting  and  paperhanging 

Photographing 

Plumbing  and  gaslittiug 

Printing  and  piililishing 

Pumps,  not  including  steam  pumps. 

4-24 


330 


81,082 


26,  150 
13.5,  550 
73,  300 
53,  950 
92,  000 

8,000 

9,000 

71,  600 

262,  370 

3,300 

46,  800 
42,  200 
12,  600 
10,  3.50 
7,850 

28,  300 
110,200 

4,  200 
37,  000 

3,700 


3,915 


60 
201 

85 
225 
111 

3 

8 

79 

205 

17 

60 
36 
19 
39 

77 

112 

143 

10 

66 

6 


1,538 


359 


$2,  058,  751 

$5,  907,  874 

$9,  835, 955 

22,  590 

,  23,  200 

64,425 

99,  834 

262,  900 

386, 8i5 

31,713 

210,  433 

265, 755 

82,  935 

160,  228 

277,  i)76 

53,  1U6 

72,  396 

148,236 

3,  202 

20,  300 

30, 150 

5,  700 

22,  640 

34,  140 

27,  200 

67, 150 

111,880 

93,  237 

10(1,  927 

262,774 

7,060 

4,100 

12,710 

21,  982 

194,  634 

234,630 

13,  881 

73,  388 

90,772 

8,328 

8,648 

18,  723 

10,  791 

35,695 

33,  416 

23,  850 

69,551 

33,  220 

48,«00 

113,545 

57,  000 

60,  550 

144,  900 

4,094 

9,100 

16, 250 

44,  580 

47,  620 

113,  COO 

1,475 

1,500 

4,645 

STATISTICS  OF  MANUFACTURES. 
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Table  VI.— MANUFAOTUEEB  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  NEW  BEDFORD,  MASS.— Continued. 


ManufacturiDg  and  mechanical  industries. 


No.  of 

cstab- 

lisli- 

luents. 


Saddlery  and  harness 

Saaii,  doors,  and  blinds  (see  also  Lumber,  planed) 

Slaughtering  and  meat-packing,  not  including  retail  butchering  . . 
Soap  and  candk-j 

Tinware,  copperware.  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes      

Upholsteiing  (sec  nlso  I'umiture) 

Watch  and  clock  repairing 

Wheelwrighting  (see  also  Blacksmilhiug  ;  Cairiages  and  wagons) 

All  other  industries  (a) 


Capital. 


$12,  9ll0 
36,  000 
40,  675 
18,  000 

900,  000 

36, 100 
11,  .500 
3,500 
5,  900 
6,000 

.,  583, 187 


AVERAGE   NUirUEH   OF 
HANDS  EMPLOYED.  Total 

amount  paid 

in  wages 
Males    ,  Females  Children     during  the 
■  above  16' above  15        and  year. 


years. 

22 
41 
115 
10 
93 

58 
15 
14 
10 
18 

years. 

youths. 
1 



11 

2 
7 
1 

1,957 


1,312 


348 


$10,  240 

19,  200 

69,  366 

2,600 

49,  276 

23,  815 
7,150 
7,000 
4,900 

6,875 

1, 194,  681 


Value  of 
materials. 


Value  of 
products. 


$21,500 

29,  200 

113,  589 

205,  450  i 

1,094,373  i 


45,  560 

16,  750 

5,800 

1,  025 

6,670 

2,  955,  202 

$37,  930 

C4,  COO 

195,  944 

232,  970 

1,  288,  981 

88,  250 
28,  620 
16,  000 
7,  .570 
19,  835 

5,416,290 


a  Embracing  blacking;  bookbinding  and  blank-book  making;  boxes,  fancy  and  paper ;  boxes,  wooden,  packing;  brass  and  copper,  rolled ;  brass  castings  ;  brick 
and  tile  ;  brooms  and  brushes  ;  cleansing  and  polishing  prepaiation.^  ;  coifce  and  spices,  roasted  and  ground  ;  cothhfi,  burial  cases,  and  undertakers'  goods  ;  cordage 
and  twine;  cotton  goods;  drugs  and  chemicals;  electroplating;  files;  Houring-  and  grist-mill  products;  furnishing  goods,  men's;  glass;  glass,  cut,  stained,  and 
ornamented;  haivwork;  hats  and  caps;  ink;  instruments,  professional  and  scientific  ;  iron  and  steel;  .jeweli'y;  kindling  wood  ;  lock- and  gun-smithing;  looking-glass 
and  picture  frames  ;  mattresses  and  spring  beds ;  mineial  and  soda  waters  ;  models  and  patterns  ;  oH,  lubricating  ;  paints ;  paving  materials  ;  roofing  and  roofing 
materiala ;  shirts  ;  sporting  goods  ;  steam  fittiugs  and  heating  apparatus ;  ;md  wircwork. 


CITY  OF  NEW  HAVEN,  CONN. 
[Statistics  collected  under  the  direction  of  T.  Attwatek  Barnes,  Special  Agent.] 


AU  industries - 


Blacksmithing 

Bookbinding  and  blank-book  making 

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  fancy  and  paper 

Brass  castings 


Bread  and  other  bakery  products  - 

Brooms  and  brushes  --. 

Carpentering 

C)arri;ige  and  wagon  materials  . .  - . 
Carriages  and  wagons 


Clothing,  men's 

Clothing,  women's 

Coifee  and  spices,  roasted  and  ground. 

(Confectionery  

Corsets 


Cutlery  and  edge  tools  (see  also  Hardware ;  Tools) 

Drain  and  sewer  pipe 

Foundery  and  machine-shop  products  (see  also  Steam  fittings  and 
heating  apparatus). 

Furniture  (see  also  Upholstering)  

Hardware  (see  also  Cutlery  and  edge  tools;  Tools) - 


Marblo  and  stone  work 

Masonry,  brick  and  stone--. 

Matches 

Models  and  patterns 

Painting  and  paperhanging. 


Paper ; 

Patent  medicines  and  compounds. 

Photographing 

Plumbing  and  gasfitting 

Printing  and  publishing 


Saddlery  and  harness   

SHsh,  doors,  and  blinds 

Sbiphuildiug 

Slaughtering  and  meat-packing 
Soap  and  candles ' 


not  including  retail  butchering 


Springs,  steel,  car,  and  carriage 

Ste;ini  fittings  and  heating  apparatus  (see  also  Foundery  and  machine- 
shop  products). 

1'inwaie,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes  

Tools  (see  also  Cutlery" .and  edge  tools ;  Hai  dware) 


Upholstering  (see  also  Furniture) 
All  oihcr  industries  (a) 


587 


10 
3 


,  703,  737 


17,  300 
67,  500 
20,  600 
31,000 
104,  000 

108,  260 
6,500 
144,034 
309, 199 
910,  400 

463,  968 
2,500 
55,  000 
32,  650 

500,  COO 

25,  800 

47.  063 

292,  750 

143,  600 

978,  500 

34, 100 

70,  400 

118,  000 

3,750 

32, 100 

136,  500 
80,800 
15,000 
83,  500 

234,000 

23,  700  i 
226,000 

39,350 
222,  000  1 

19,000  ' 

1 

173,  000  j 

92,  500 

36,075  I 

92,  550  I 

238,  000  I 


6, 200        9 
3,  371,  000  i   2,  921 


9,  998 


52 
82 
79 
47 
168 

162 
10 
287 
234 
956 

400 
25 
22 
37 

193 

40 
22 
376 

142 
1,851 

68 
227 
62 
21 
131 


15 
15 
115 
156 

47 
131 

70 
360 

15 

114 
39 

30 
101 
127 


4,780 


16 

34 

230 

8 

28 
•   2 


350 
15 
4 


4 
48 


378 


;5,  761,  374  '  I  $14,  482, 163  '   $24,  040,  225 


28,872 
40,399 
61,038 
64,  000 
85,  800 

83,996 
4,  300 
143,257 
126,  236 
653,  892 

291,375 
(i.  960 
]:..  100 

19,  2.57 
44X,  500 

25,  000 

8,600 

203,  359  ■ 

64,  164 
946,  315 

27,  058 
107,  466 
42,  195 
13,  615 
63,  267 

16,500 
7,320 
9,  600 

58,  459 
118,  382 

20,  883 
63,  025 
34,  431 

180,  609 
6,498 

65,  500 
19,  374 

15, 161 
60,  361 

74,  638 


1,  34: 


,300 
,712 


24,  950 
61,7)3 
70,  277 
115,087 
121,  000 

34.3,190 
11,000 
300,  957 
150,972 
810,  529 

.583,698 
42,240 

127,  000 
97,  353  I 


300,  459 

6,400 

13,  000 

304,  091 

95,  915 
753,  716 

24,  925 

162,  667 

268,  219 

.5,  010 

69,  074 

81,  660 

82,  650 
15,  000 

99,  100 

68,  225 

32,  486 

162, 167 

59,  570 

734,  851 
61, 100 

116,  360 
65  1.53 

22.  626 
90,  752  I 
81,  500 

6,600 
3,868,421 


82,  9.50 
134,  875 
157,  460 
223,814 
275,  000 

475,  892 
20,  800 
494,  734 
360,  075 

1,  609,  154 

1,122,080 

54,  960 

161,000 

169,  450 

2,  109,  459 

43,  600 

26,  500 

637,  894 

193,  102 
1,  954,  260 

67,  494 
305,  685 
355,  876 

28,  200 
175,  775 

173,  400 

120,  800 

52,  000 

193,  126 

247.  000 

73,  620 

241,401 

102, '226 

4, 160,  780 

65,  095 

255,  600 
109,  328 

45,  300 
214,  .561 

248,  035 

14,  300 
6,  393, 165 


]'  a  EnU^aeiug  agricultural  implements -ammunition;  aitiiicial  limbs;  »-"tog«»?f  tent.,  bags,  p»i^r  ^baking  ami  j^stpowde^ 
bInckinK;  boots  hdiI  shoes,  rubber;  boxes,  cigar;  boxes,  "w-ooden,  packing 

UTtll    -niol  iii-ifil..  .     ..1.>^1>., Oi 1..,     ;.,i     ,      1    ,..,<l..-i-.-»-o 


"brickamrtiieT'bridgcs  I  buttons;  carpets,  fag;  carriages 'and  sleds,  children's;  clock 

andn,;uiri;i;;;^^k:n"coffinau;iarc^s:i;;;dr;^d;rtai;r7 

arms;  flavoring  extracts;  food  prep;  rations ;  liand-stamps;  hatsandcaps;  iron  and  steel;  "rou  bolts  nutt^w.isueis,anuii«^  leather,  curr 

rou  work,  architectural  luul  ormimeutal  ;  ivory  and  bone  work  ;  .jewelry  and  instrument  cases ,  ^^o  "f„f°^^?'°™  1?^^'^  annace   "oods    mUe^^  textiles  ;  mn- 
imo;  lithographing;  liqnors,  ilistilled  ;  lock-  and  gun-smithing;  lumber,  s;jwcd  ;  mattresses  «°<1«1™°K,^„'^<'^'  'Xc  'AO' 


tii,'- 

.'ht  ; 
i(d; 
-n-A 
,(ls  ; 


iiiiiimmruis,  organs  anti  maieriais  ;  musical  insrimueuLs,  pnoua  uhm  lu.vi... ."..-■ ,    ■- .-  ... 

saws;  screws;  shirts;  silk  and  silk  goods  ;  .sporting  goods  ;  starch;  stereotyping  ami  electrotyping  ; 
wheelwrighting ;  window  blinds  and  shades  ;  win- ;  wirewoik  ;  and  wood,  turned  and  carved. 
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Table  VI.—MANTJFA0TUEE6  OF  100  PRmClPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 


CITY  OF  NEW  ORLEANS,  LA. 

[Statistics  collected  ncder  the  direction  of  E.  A.  Deslonde,  Chief  Special  Agent.    Seo  note  on  page  379] 


Mechanical  and  manufacturing  industries 


All  industries. 


liUiflisinithing  (see  also  "Wheelwright in g 

Eookbinding  and  blank-book  making 

Boot  and  shoe  tindiu  gs 

liouts  and  shoes,  including  custom  Tvork  and  repairin 
Euxcs,  fancy  and  paper 


Boxes,  wooden,  packing 

Bread  and  other  bakery  products   

Erooma  and  brushes 

Carpentering 

Carriages  and  wagons  (see  also  "Wheelwrighting) 


Clothing,  men's 

Clothing,  women's 

Coifoe  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods. 
Cunfectionery 


Cooperage 

Covdials  and  sirups 

Cotton  compressiug 

Dentistry,  mechanical 

Drugs  and  chemicals 

Dyeing  and  cleaning 

Flouring-  and  grist-mill  products  . 
Food  preparations  (see  page  39) . . . 
FouDdery  and  machine-shop  products  (see  ; 

ural  and  ornamental). 
Farnitnre  (see  also  Mattresses  and  spring  beds ;  Upholstering) . 

Galvanizing 

flairwork 

Instruments,  professional  and  scientific 

Iron  work,  architectural  and  omajuental  (see  also  Foundery  and  ma- 
chine-shop products). 
Liquors,  malt 


Lithographing  {see  also  Printing  and  publishing) , 

Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds ;  Wood,  turned  and 

carved). 
Lumber,  sawed 


Marble  and  stone  work , 

Masonry,  brick  and  stone   

Mattresses  and  spring  beds  (see  also  Furniture) 

Mineral  and  soda  waters- 

Oil,  cottonseed  and  cake 


Painting  and  paperhanging 

Photographing 

Plumbing  and'gasfitting 

Printing  and  publishing  (see  also  Lithographing) . 
Kice  cleaning  and  polishing 


Saddlery  and  harness j 

Sash,  doors,  and  blinds  (^ee  also  Lumber,  planed;  "Wood,  turned  and 
carved). 

Shipbuilding 

Soap  and  candles 

Sugar  and  molasses,  refined 


Surgical  appliances 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 

ciparettes). 
Tobacco,  cigais  and  cigarettes  (st^e  also  Tobacco,  chewing,  smoking, 

and  snuff"). 
Dpholstering  (see  also  Furniture) 


Upholstei'JDg  materials 

TVatch  and  clock  repairing 

Wheelwrighting  (see  also  Blacksmithing;  Cairiages  and  wagons)   ..-  ' 
"Wood,  luiTied  and  carved  (see  also  Lumber,  planed;  Sash,  doors,  and 

blinds). 
All  other  industries  (a) ! 


700 
G,  100 
1,600 
1,800 

157,  613 

2,000 
2,600 
7,050 

78,  500 

152,  200 

G2,  550 

17,  500 

3,450 

29, 100 

785,  500 

10,  425 
39, 100 

10,  aoo 

303,  050 
2:5, 000 

ICfl,  500 
285,  000 

145,200 
318,450 
385,  000 

1,550 

94,  300 

34S,  000 

175,  674 

8,325 

30,  000 
11,600  I 
13,  900 
5,  400 

944,250  I 


3 

10 

1 

113 

8 

11 

6 
98 

53 

..             1 

4 

65 

85 

15 

8 

37 

1  '.. 



836 

15 

05 

37 

31 

6 

2 

503 
16'' 

■*  i 

17 

144 

1 

15 

194 

45 

1<10 

0  ! 

5 



110 

3 

127 
680 

15  : 

1 

21 
23 
25  ■ 
11  , 

377  i 


6 

187 


54,  992 

4,500 

2,700 

2,892 

44,  873 

17,  595 

32,  575 

36,  500 

2,712 

18,  312 
275, 165 

30,  412 
27,  390 
17,  441 
407,  S46 
56,  040 

74,  074 
81,  800 


19,  790 
60,  000 

2,  070 
51,271 
70,  640 

179,999 

3,335 

19,  530 
14,  795 

7,708 
6,  225 


15 


.  '^22 


295,  353 

457, 74 

3,250 

1,980 

8,575 

162,  610 

13,50 
11,67 
16,55 
267,28 

180,  985 

234,34 

61,208 
30,  700 
25,  600 
24,  350 
1,  630, 150 

134,49 
90, 60 
39,20 
75,90 
2,761,15 

33,  800 

19,  399 

40,  500 

220,  COO 

1,  328,  387 

86  60 
79,76 
71,60 
764,03 
1,573,26 

204,  750 
246,  000 

370, 60 
432,00 

101,965 

89,  090 

1,  340,  000 

263,8! 

142,49 

1,483,00 

1,675 
105,  890 
242, 100 

6,06 
199, 56 
424, 08 

152, 156 

506,  61 

9,575 

20,  C4 

100,  000 

8,  340 

7,  825 

21,  542 

1.33,00 
32,37 
26,' n 
39,40 

426,  954 

855,36 

a  EmbiaciDK  baga,  otlicv  than  paper;  Ijaskcts,  rattai.  and  t\-i11uw  waio  ;  Imck  and  tile;  lirasa  castings;  cars,  railroad,  atiTut,  and  repairs;  cordage  and  twino: 
cork  cuttiug;  cotton  gooda;  cntlc.17  and  edge  tools;  fertilizers;  flaps  and  l)anne!s;  fruits  and  vegetables,  canned  and  prescrTed-  gold  and  silver  rediicettand  refined; 
hammocks;  hardware;  ice,  artificial ,  japanning  ;  leather,  cmTicd;  leather,  tanned;  liquors,  distilled;  mirrors;  patent  medicines  and  compounds;  perfnmeiy  and 
cosmetics;  plated  and  hiitannia  ware;  pumps;  stencils  and  Ijranda  ;  stone- and  earthen-ware  ;  trunks  and  valises  ;  umbrellas  and  canes  ;  and  vinegar. 

CITY  OF  NEWrOET,  KY. 
[Statistics  collected  under  the  direction  of  John  H.  Boiiley,  Special  Agent.) 


All  industries 

Boots  and  shoes,  including  custom  work  and  lejiairing 

Bread  and  other  bakery  products 

Ciirpenteiing 

Carriages  and  wagons  (r-ee  also  Wheolwrightiug) ...... 

Foundery  and  machine-shop  products.   - . 
42ti 


94 

$1,  700,  715 

1,608 

35  j           105 

$711,  019 

$2,  626,  936 

$3,996,9 

8 
14 

20,  300 
17,600 
4.5,  300 
31,  000 
117,  .500 

29 
19 
46 

25 
280 

8 

6 
4 
4 

15,  330 
7,611 

16,  335 
11, 120 
89,  Oil 

19,  800 

8,926 

47,  236 

18,  600 

309,  707 

43,6 
19,6 

11 

103,8 

3 

45,  C 

3 



3 

471,3 
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417 


Table  VI.— MANUFACTURES  OF  100  PRINCIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  NEWPORT,  KY.— Continued, 


Slechanieal  and  maniifactaring;  indnstries. 


Iron  and  steel 

Marble  and  stone  work 

Tiuvvare,  copperware,  and  sLeet-iron  "ware 

Tobacco,  cigars  and  cifiarettea 

■Wbcelwrigiiting  (see  also  Carriages  and  wagons) 

All  other  industries  (a) 


AVEKAfiE  NUMBEI:   OF 
HAXI>S  EMPLOYED. 


Males    I  Females 

above.  16  above  15 

years.    I    yotirs. 


7C0 
IS 

rj 
.">i 
11 

:).".o 


Total 
amount  paid 
mwa^xe.'i 
Cbildi'cii     diiriuiithe 

anil 
yoiitbs. 


year 


74 


$3or,,  .wo 

7,  SOO 

3,  700 

17,600 

3,  503 

233,809 


Vahio  of 
materials. 


.$1,  359,  990 

5,000 

3,  500 

22,  3S0 

2,200 

729,718 


Valno  of 
products. 


$2,  033,  950 
17,  000 

9,400 
49,  000 

7,550 

1, 196,  435 


tt  Embracing  agricultural  implements;  awuiugs  and  teuts;  boxes,  cigar;  brick  and  tile:  clolbing,  men's;  confectionery;  flouring-  ami  grist-mill  products; 
gold  and  silver  leaf'and  foil;  liquors,  malt;  lumber,  planed;  lumber,  sawed;  mineral  ;ind  soda  water.s  ;  printing  and  publishing";  saddlery  and  harness;  watch  cases; 
and  wheelbarrows. 

CITY  OF  NEW  YORK,  N.  Y. 

[Statistics  collected  under  the  direction  of  Chakles  E.  Hill.  Chief  Special  Agent.    See  Note  on  page  379.] 


All  industries ,  ?1,  339  :  $181,  206,  358      146, 17 


9,378  :    $97,030,021 


Artificial  feathers  and  flowers  (see  also  Millinery  and  lace  goods) . 

Artificial  limbs  (see  also  Surgical  appliances) 

Awnings  .and  tents 

Bags,  otber  than  paper > 

Bags,  paper 

Baskets,  rattan  and  willow  ware 

Belting  and  hose,  leather 

Billiard  tables  and  materials 

Blacking  

Blacksmithing  (see  also  "Wheolwrighting) 


Bookbinding  and  blank-book  making 

Boot  and  shoe  findings 

Boot  and  shoe  uppers 

Boots  and  shoes,  including  custom  work  and  repairing 
Boxes,  cigar 


Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  castings 

Bread  and  otlier  bakery  products  . 
Blooms  and  brushes 


Buttons 

Carpentering 

Carriages  and  sleds,  children's 

Carriages  and  wagons  (see  also  Wheelwrigbting) . 
Cars,  railroad,  street,  and  repairs 

Chocolate 

Cloth  linishino' - 

Clothing,  moir 8 

Clothing,  women's 

Coflee  and  spices,  roasted  and  ground  


Coffins,  burial  cases,  and  undertakers'  goods 

Combs 

Confectionery 

Cooperage 

Coppersmithing  (see  also  Tinware,  copperware,  and  sheet-ironware) . 

Cork  cutting 

Corsets  

Cotton  goods  (see  also  Hosiery  and  knit  goods  ;  Mixed  textiles)  . . .  - 

Cutlery  and  edge  tools  (see  also  Hardware) 

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds) . . . 

Dyeing  and  cleaning  

Dyeing  and  finishing  textiles 

Electroplating 

Ennnteling 

Engravers'  materials 


Engraving  and  die-sinking. 

Engrav  ing,  steel 

Engraving,  wood 

Faucr  articles 

Fertilizers 


Steam  fittings  and 


Flags  and  banners 

Flavoring  extracts 

Flouring-  and  grist-mill  products 

Food  preparations  (see  page  39) . 

Foundery  and  rnachine-shop  products  (see  als 
heating  apparatus.) 

Fruits  and  vegetables,  canned  and  preserved 

lumishing  goods,  men's 

Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering) . 

r  nrs,  dressed 

(Tiilvanizing 


Gas  and  lamp  fixtures 

Cla».s,  out,  st.aiued,  and  oruamcnted 

(jlovcs  and  mittens  (see  also  Hosiery  and  knit  goods). 

(i  old  and  sU  ver  leaf  and  foil 

Gold  and  silver,  reduced  and  refined  

Grease  and  tallow 

flairwork 

Hand-knit  goods ............ . ..." .'."  i .'.'.' .' .".'.". ......... 

Hand.stamps '.'.'....'. 

Hardware  (see  also  Cutl.Vy  and  edge  tools) !!"!!..... 


1,  090,  100 
23,  500 
10,';,  Olio 
Iji.'i,  .'^(10 


21 

11 

7 

4 

205 

114 

7 
18 
8I» 
20 


460 

9 

139 

13 

4 

8 

730 

230 

30 

4") 

187 
44 


11 
21 


23 

58 


21 

58 

48 


15 

10 

287 

4 

49 

299  . 

60 

8 

14 

98 

20 

« 

43 
6 


69, 


00 


82,  080 
399,  209 
315,469 
110,  600 
282,463 

2,  340,  650 

22,  ;i.-,o 

15,  934 

1,898,669 

340,800 

672,075 
3.58,  ,500 
88.).  171 
2,032,036 
729,750 

155,000 
1,  745,  782 

127,  000 
1,  133,  900 

816,  748 

,55,500 

13,600 

22,  396,  893 

4,805,005 

1,439,650 

530,  .500 
2,  oiiO 

1,  521,  758 
257,  800 
435,  702 

53,  600 
179,  900 
622, 600 

41,900 

2,  027,  923 

SO,  825 

475,  500 

170,  050 

10,  700 

48,  200 

143,  780 
631,  3011 
10. 17S 
433,  70O 
502,  000 

32,  000 

19,  500 

1,  870,  625 

237,  900 

10,635,508 


273,  000 

:,  10:3,  000 
557,  980 
492,  000 
144,  500 
143,  000 

401,334 
132,  575 
3, 100  I 
33,  200  ! 
568,  590  I 


453 

17 

120 

259 

123   ; 

09 
234 
100 

80 
648 

1,837 
27 
48 

4,  326 
441 

61 1 
491 

1,074 

2,443 

506 


31 
61 
120 
66  , 

383  j 

44 
373 
385 

14 

56 


455  ] 
133  ! 
593 
193 


418  ! 

85  ! 

',  352  I 

69 

■Mf 

i,  ,531  i 

830 

229 

,369 

813 

31 

240 

78 

278 
07 

48 
923 


77 
406 


29 

18  1 


2,  059 
8 
33 
1,  078  1 
225  ' 

1,655 


62 
283 
146 


93  693 
.3,438  

2«7  7 
1,617  

339  I 

39  !     44 

42  { 

30,444  ;  16,972 

1,569  10,750 

363  I     64 

•273  '     136 

10  1 

1,  003  I     629 

450  

368  


19 
950 
79 

198 


31 
5 


26 
31 


178 

1,829 

192 

1,  5.^8 


127 
102 


104 

7 


172 

14 

2 

183 

144 

85 

24 

194 

111 

« 

66 
61 

4 


2 

231 

47 

13 

9' 
1 
115 
5 
1 

4 

104 

36 


20  

64  !     20 
44  i     27 

9 

3 


47 
60 


3 
370 


98 
1'27 


3 

0 

236 

11 

42 

1 

18  i 


934,  768 
11,  137 
74,212 

317,  860 
74,  709 

35,715 

150,  694 

63, 174 

56,  500 

367,  959 

1,  553,  704 

18,687 
33,  468 

2,  474,  0,50 
301,042 

071,  620 
306,682 
576,  971  ' 

1,  275,  723 
281,  924 

178,618 

2,  242,  060 
127,260 
905,719 
200,  776 

20,203 

17,188 

14,  012,  805 

3,866,715 

207,  G70 

218,  175 

7,  008 
.542,  775 
24  'i,  922 
20,1,  184 

20,710 

193,493 

90,  704 

43,  791 

305,  969 

28,  845 
247,  445 
213,405 

8,  820 
32,  320 

143,  792 

1,  154,  610 

102,  986 

362,  589 

88,  403 

14,800 

8,  6J5 

289,741 

66,  20,: 

5,  373,  142 


3,  30l,:iOii 
.SO.^,  015 
122,620 

793,  i;7S 
432,  :5liO 

c:;,  600 

177,  090 
52,  852 

160,074 
111,512  [ 
7,162 
25,478 
,543,979 


2,  241,  302 
6,  056 

314,808 
2,  919,  600 

154,  600 

77,  822 

1,  362,  860 
278,  443 
171,  000 
284,  517 

2,  290,  627 

34,  692 
97,  9.52 

3,  621,  822 
433,218 

1,  044,  409 
715,  790 
8.S4,  737 

6,  045,  762 
981,918 

107,  336 
3,454,205 

210,  840 
1,041,825 

209,  532 

1:57,  403 

20,  650 

40,209,340 

11,  745,  305 

4,  766,  520 

625,  503 

4,125 

3,  057,  999 

501,  28.S 

691,313 


6.5, 

666 

383 

001 

367 

188 

17 

113 

2,  639 

415 

18 

820 

194 

.544 

153 

812 

9 

174 

21, 

961 

89 

630 

384 

214 

13 

709 

392,  849 

172, 122 

25,  500 

38 

648 

5,183 

154 

338,  857  1 

6,223 

805 

335 

000 

2,  435 

352 

4,204,602  1 

2,  943 

357 

351 

800 

965 

565 

845 

664 

569,  950 

320,810 

2.  525,  795 

0,242 

761 

236,646 

8 

91V 

23,330 

615 

199  1 

2,  926,  437 


4,  298,  684 

44,  620 

457,  035 

3,  584,  300 
299,  847 

171,030 
1,  699,  729 
439,  330 
432,  660 
937, 144 

4,  927,  886 

81, 100 

180,  702 

7,  603,  000 

1,  035,  549 

2,173,565 
1,  242,  844 
1,  826,  845 
9,415,4-24 
1,  573,  561 

491,027 
7,  096,  315 

434,  509 
2,613,361 

547,  037 

257, 153 

91,  129 

60,79^097 

18,  930,  553 

6,  974,  458 

1,  098, 103 
1.3,719 

4,  592.  022 
89,5,  571 
925,  289 

121,148 
0.^.5,  273 
5.-;2,  542 
9';,  760 

3,  694,  178 

82,  750 
690,  236 
572,718 
38,  683 
70,  50O 

448,  485 
1,  798,  550 

218,  305 
1,001,205 

314,  961 

60,  000 

63,  362 

6,  229.  926 

476,  901 

14,  710,  835 

450.  oeo 

4,  03K,  380 
9,  605,  779 
4,  474,  018 

850,  770 

2,519.628 

1,  747,  501 
910,  500 
554, 172 

2,  614,  877 

6,  871, 175 

610,  309 

19,  722 

99,  560 

1,  479,  492 

4i7 
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Table  VI.— MANUFACTURES  OP  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  NEW  YORK,  N.  Y.— Continued. 


Mechanical  and  manufacturing  industries. 


Hat  and  cap  materials 

Hats  and  caps,  not  including  wuol  hats 

Hosiery  and  knit  goods  (see  also  Cotton  goods;  Gloves  and  mittens). 

Housef urnishing  goods 

Ink 


Instruments,  professional  and  scientific. 
Iron  bolts,  nuts,  washers,  and  rivets  — 

Iron  pipe,  "wrought 

Iron  railing,  wrought 

Ivory  and  hone  work 


Japanning 

Jewelry 

Kindling  wood 

Lamps  and  reflectors  . 
Lapidary  work 


Lard,  refined . 
Lasts  . 


Lead,  har,  pipe,  sheet,  and  shot. 

Leather,  cunied 

Leather  goods 


Leather,  tanned 

Liquors,  malt 

Lithographing  (see  also  Printing  and  publishing). 

Lock,  and  gun-smithing 

Looking-glass  and  picture  frames 


Lumber,  planed  (see  also  Sash,  doors,  and  blinds ;  Wood,  turned  and 

carved). 
Malt. 


Marble  and  stone  work 

Masonry,  brick,  and  stone 

Mattresses  and  spring  beds  (see  also  I'uniiture)  

Millinery  and  lace  goods  (see  also  Artiflcial  feathers  and  flowers)  . 

Mineral  and  soda  waters 

Mixed  textiles  (see  also  Cotton  goods  ;  Silk  and  silk  goods) 

Models  and  patterns - 

Musical  instruments,  organs  and  materials 

Musical  instruments,  pianos  and  materials 

Oil,  labricating 

Oleomargarine 

Painting  and  papei  hanging , 

Paints 


Paperhangings 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 

Pens,  gold 

Peifumeiy  and  cosmetics 

Photographing 


Pickles,  preserves,  and  sauces 

Pipes,  tobacco 

Plumbing  and  gasfitting 

Pocket-books 

Printing  and  publishing  (see  also  Lithographing 

Printing  materials 

Pumps,  not  including  steam  pumps 

Refrigerators    

Eegalia  and  society  banners  and  emblems 

Hoofing  and  roofing  materials 


Eubber  and  elastic  goods 

Saddlery  and  harness  

Safes,  doors,  and  vaults,  fire-proof 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  "Wood,  turned  and 

caived). 
Scales  and  balances 


Sewing  machines  and  attachments  . 
Shipbuilding , 

Shirts 


Show-cases , 

Silk  and  silk  goods  (see  .also  Mixed  textiles) 

Silverware 

Slaughtering  and  meat-packing,  not  including  retail  butchering. 

Soap  and  candles    , 

Spectacles  and  eyeglasses 

Sporting  goods 


Stamped  ware  (see  also  Tinware,  copperwarc,  and  sheet-iron  ware) . . 

Stationery  goods 

Steam  flttiufis  and  heating  apparatus  (see  also  Foun^ery  and  machine- 
shop  pinducts). 

Stone-  and  earthen- ware 

■Sugar  and  molasses,  lefined 


Surgical  appliances  (see  also  Artificial  limbs) 

Telegraph  and  telephone  apparatus 

Tirivaie,  copperware,  and  sbcet-irou  waie,(seu  also  Coppersmi thing; 

Stamped  ware). 
Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 

cigarettes). 
Tob.Tceo,  cigars  and  cigaietlis  (see  also  Tobacco,  chewing,  smoking, 

and  snull). 
42- 


No.of 
estab- 
lish- 
ments. 


38 

in 


9 

240 
41 
20 


15 
146 
90 
21 

88 
27 
74 
21 
34 

48 

4 

4 

293 

26 

11 

44 

8 

16 

110 

13 
10 

401 
33 

412 


14 

174 

5 

29 


79 

64 

14 

126 

16 
58 
30 
.23 
14 


73 
16 

8 
5 

11 

21 

177 

17 

761 


Capital. 


$387,  228 

1,  033,  575 

310,  000 

11,  230 

59,  000 

304,  700 
116,  050 
329,  500 
104,  460 
166,  .972 

8,750 

2,531,838 

475,  650 

2(i7,  000 

99,  25» 

786,  366 
7,  500 
848,  575 
234, 110  I 
481,100 

1,  065,  500 
13,  491,  000 

1,  227,  650 

6c,  625 
680,  350 

883, 197 

3, 150,  000 

2,  257,  388 
668,  660 
3.^7,  750 

1,  251,  180 
483,  948 

1,  7,S7,  350 

24,  300 

346,  626 

i,  462,  370 

36,  800 

610,  600 

841,  914 

1,  581,  600 

1,  965,  000 
828,  500 
227,  560 
377,  060 
441. 100 

204,  700 

86,  700 

967,  858  ■ 

282,660  • 

14,  774,  9_9 

64,  000 

64,  650 

206,  628 

161,200 

260,730 

42.5,200 
400,272 
304,000 
241,  600  j 

167,  500  ; 

61,500  i 
1,409,100  j 
1,  647,  700  ' 

45,  500  - 

3,  431,  460  1 

1,  040,  600 
1,801,000 

2,  931,  326 

49,460 
613,  000 

49,  140 

1,  500,  925 
712,  500 

183,  900 

2,  730,  000 

40,  600 
290,  508 
993,  720 

1,  015,  640 

5,  858,  448 


AVEKAGE  NUHnjEI!  OF 
HANDS  EMPLOYED. 


Males 
above  16 
years. 


408 

1,283 

81 

21 

24 

235 
122 
142 
180 
171 

22 

1,962 

442 

296 

90 

492 
19 
95 

78 
781 

375 
4,245 
908 
96 
923 


399 
2,  850 
1,161 

206 

678 

384 

1,372 

64 

216 

3,213 
17 

248 
1,794 

439 

826 
176 
121 
1,35 


102 
152 

1,889 
489 

8,015 

43 
51 

236 
56 

490 

242 
520 
302 
461 

81 

180 

941 

674 

94 

1,976 

682 
876 
496 
83 
120 

44 
925 
481 

189 
664 

16 

379 

1,419 

826 

9,423 


Females  Children 
abovel5       and 
years,     youths. 


274 

1,302 

367 


10 


69 


213 


129 
23 


83 
2,666 
"2,' 834' 


84 

133 

6 

162 

162 

65 

13 

1 

76 

979 


149 
13 


3 

2,814' 

4,  6M. 

28 


85 
'257 


12 
31 
22 

750 

4,575 


12 

5 

14 

16 
106 


117 
23 
64 

26 


99 

20 

9 

128 
41 

496 

3 

20 

32 


30 

11 

118 

54 

684 


13 

1 

1,435 

95 
19 
63 

,  7 
17 

33 

92 

5 


1 
6 

164 

40 
478 


Total 

amountpaid 

in  wages 

during  the 

year. 


$275,  214 

1, 120,  846 

174,  349 

11,108 

13,  030 

143,  446 
60,  849 
56,  619 

119,352 
91,040 

13,  876 

1,  36.6,  611 
217,  043 
171,499 

80,  226 

254,  883 

9,219 

63, 146 

50,  393 

425,  280 

171,418 

2, 115,  067 

667,  762 

6.3, 143 

485,  955 

425,  983 

223,  678 

2,  080,  563 
708,  777 
150,  215 

096,  480 
242,  582 
1,  285,  049 
44,  621 
140,  893 

2,821,687 

7,300 

113,676 

1,  099,  719 
250,  865 

416,120 
146,  773 
116, 270 
92,  237 
363,  158 

47,  660 

87,  258 

1, 128,  260 

284,  173 

5,  876,  868 

28,  860 
36,  323 

116,(67 
30,  471 

294,  540 

189,426 
314,  444 
159,  698 
268,  017 

55,  304 

110,  900 

778,  728 

1, 195,  681 

66,  123 

2,  079,  535 

556,  903 
575,  521 
275,  804 
46.  662 
127,  643 

28,180 
676,  547 
306, 198 

90,  828 
25.5,  783 

9,668 
263,  444 

748,  208 

645,  237 
C,  066,  455 


Value  of 
materials. 


$651,  092 

2,  097,  760 

376,  760 

9,  094 

136,  000 

97,  430 
144,  720 
468,  071 
146,  915 
191,  774 

4,283 

2,  533,  916 

727,  958 

243,  739 

128,  682 

14,  317,  826 

3,600 

1,189,492 

336,  532 

951,673 

909,219 

10,  717,  421 

602,  960 

67,  547 
1, 177,  407 

1, 152,  860 

2,  634,  413 
2, 193,  983 

1,  133,  852 
671,  066 

3,  237,  908 
302,  387 

2,  336,  577 

18,109 
114,  581 

2,  972,  765 

68,  600 

4,  322,  695 

1,  186, 478 
2, 144,  321 

2,  054, 104 
670,  332 
142,  306 
626,  900 
343, 177 

272,  260 
102,  788 

1,  869,  728 
630,  373 

7,  369,  569 

79, 100 

70,  896 
270,  224 

59,  701 
483,  661 

496,  338 
406,  032 
248,  410 
481,  458 

66, 186 

71,  9.60 
915,  110 

3,  574,  215 

76,  300 
3,  857,  330 

688,  402 
27,  763,  577 

2,  790,  545 

32,493 
19^  582 

41,941 

1,  840,  317 

848,  268 

70,  020 
10,  677,  740 

11,243 
305,  506 

1,  611,  389 

2,  687,  097 

8,  805, 147 


Value  of 
products. 


$1,157,826 

4,  008, 503 
604,  214 

27,243 
181, 600 

389, 307 
249, 222 
626, 065 
368, 170 
333, 919 

30,  ICO 

5,  002, 198 
1,  213, 088 

602,  667 
313, 230 

14,758,718 

28, 616 

1, 619, 217 

447,  319 

1, 762, 278 

1,161,177 
19, 137, 882 

1,  738, 452 
214, 110 

2, 071, 565 

2,  220,  919 

3,  350,  731 

5,  771, 069 

2,  334, 659 
1,  023, 494 

6, 153,  080 
784,  ;i73 

4,  825, 424 
100, 760 
371,421 

6,  913,  091 

78, 730 

5,  215, 393 

3,  058, 487 
2, 932, 049 

3, 499, 143 
1, 302, 313 
36>,  762 
1,  094, 700 
1, 140, 427 

627, 856 

262, 188 

3,900,414 

1,  028, 352 

21,  696, 354 

151, 000 
151,  ■,194 
503, 869 
142, 303 
993, 110 

859, 262 

1, 037, 768 

518,516 

807, 995 

168, 234 

269, 100 
2,071,005 

6,  008,  015 
168, 980 

7,  800, 250 

1,  527,  600 
29,  297, 627 

3, 697, 964 
120, 808 
486,417 

97, 260 
3, 179, 734 
1,  295, 259 

209, 600 
.  11,330,883 

60, 448 

753,439 

3,  0fc3, 501 

4, 320,  972 

18,347,108 
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Table  VI.— MANUFACTURES  OF  100  PRINCIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  NEW  YOEK,  N.  Y.— Continued. 


Meclianical  and  mamifacluring  iiidu8triea. 


Toys  and  games 

Trunks  and  valises 

Type  i'oanding 

U'mbrollas  and  canes 

TJpholstoring  (see  also  Furniture) 

Vault  lights  and  Tentilators 


I 


No.  of 

estal)- 

lisli- 

monts. 


AVEKAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Capital. 


Total 

amount  paid 

in  wages 
Males     Pi.-males  Children'    during  the 
abo\-ol6,  ahovelo '      and      i         year, 
years.       years,     youths. 


Vinegar.. 

"Watch  and  clocli  repairing 

"Whalebone  and  rattan U 

"Wheclwrighting  (see  also  Blacksmithing ;  Carriages  and  "wagons) 

"Window  blinds  and  shades 

"Wirework 

"Wood,  turned  and  carved  ( 

blinds). 
All  other  industries  {a)  — 


)  also  Lumber,  planed;  Sash,  doors,  and 


55 

0 

173 

11 

38 
94 


$143,  550 
220,  050 
779,  500 
089,  550 
592,  037 

128,  450 
121,  51)0 
163,255 
71,  950 
210,  680 

146,  S.'.O 
478,  100 
607,  520 

5,  701, 150 


218 
270 
413 
610 
452 

89 
32 

149 
47 

430 

lOfl 
561 

784 

1,581 


195 
18 
100 
786 
232 


57 
22  I 
54  ! 
19  ; 


2 

"ii 

4 
100 

38 


$83,  689 
171,716 
328,  856 
520,  739 
294,  840 

50,  285 
17, 116 
89,  990 
24,  997 
251,  290 

81,  664 
373,  606 
441,  547 


Value  of 
materials. 


$96,  783 

360,  581 

224,  850 

2,  424,  070 

1,  255,  276 

7.5, 140 
143,  500 
207,  515 
223,  010 
263,  093 

101,  850 
540,  618 
673,  614 

5,  693,  964 


Value  of 
products. 


$257, 113 

666,  766 

703,  257 

3,  456, 144 

1,  952.  289 

210,216 
206,  050 
361,611 
277,  000 
756,  406 

283,  000 
1,  250,  306 
1,  351,  789 


ft  Embracing  axle-grease;  babbitt  metal  and  solder  ;  baking  and  yeast  powders ;  bluing;  bridges;  brick  and  tile ;  bronze  castings  ;  calcium  lights;  carpets,  other 
than  rag;  cigar  molds;  cleansing  and  polishing  preparations;  cordage  and  twine;  electrical  apparatus;  felt  goods;  flics;  gas  machines  and  meters;  iron  and  steel; 
iron  forgings ;  ironwork,  architectural  and  ornamental;  jewelry  and  instrument  cases ;  labels  and  tags;  matches;  mirrors;  musical  instiuments  and  materials  (not 
speciiied);  needles  and  pins;  oil,  bird;  saws;  shoddy;  soda-water  apparatus ;  springs,  steel,  car,  and  carnage ;  stereotyping  and  electrotyping;  straw  goods;  taxidermy; 
tinfoil ;  wooden  ware ;  and  worsted  goods. 

CITY  OF  NORFOLK,  VA. 


[Statistics  collected  under  the  direction  of  B.  P.  Morris,  Special  Agent.) 


All  industries 

Agricultural  implements 

Blacksmithing 

Boots  and  shoes,  including  custom  work  and  repairin, 

Bread  and  other  bakery  products 

Caipentering 

Carriages  and  wagons 

ClothTng,  men's 

Cooperage 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Plumbing  and  gasfitting 

Printing  and  publishing fi 

Shipbuilding 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

"Watch  and  clock  repairing 

All  other  industries  (a) 


$570,  276 


71,  000 
2,550 
2,500 
39,  200 
16,  300 

81,  200 
22,  800 
906 
96,  500 
73,  000 

3,700 
56,  600 
26,  COO 
31,000 

5,  600 

10,  000 
32,  920 


668 


il,  026 


8,250  i 
8,360  I 
3,069  , 
25,921  j 
25,  900  ' 

27,  500 

37,306  I 

2,  443 

8,763 

3.5,800 

8,700 
41,  000 
12, 100 
33,600 

9,860 

9,  0.i3 
19,  926 


31,200 

9,  200 

6,450 

144,  000 

32, 100 


75 

500 

39 

300 

1 

950 

287 

0(i0 

33 

236 

9 

900 

27 

300 

15 

300 

54 

173 

9 

294 

4 

100 

81 

063 

49,  600 
23,  800 
12,  750 
200,  700 
74,  500 

123,  800 

100,  SOO 

6,500 

336,  737 

82,  850 

26,  200 
04,  400 
34,  300 
108,  400 
25,  000 

18,000 
138,  750 


ft  Embracing  coffee  and  spices,  roasted  and  ground;  cotrins,  burial  cases,  and  undertakers'  goods;  confectionery;  iron  railing;,  wrought;  kindling  wood; 
leather,  tanned  ;  lumber,  planed ;  marble  and  stone  work ;  masonry,  brick  and  stone ;  painting  and  paperhanging ;  pumps ;  saddlery  and  harness ;  shirts ;  stationery 
goods;  and  wheelwrighting. 

CITY  OF  OAKLAND,  CAL. 

,     '  [Statistics  collected  under  the  direction  of  James  E.  Hardenijerg,  Chief  Special  Agent.] 


All  industries 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

'Carriages  and  wagons  

Flouring-  and  grist-mill  products 

Poundery  and  machine-shop  products 

Xiqdors,  malt 

Lumber,  planed - 

Marble  and  stone  work 

Plumbing  and  gaafltting 

Saddlery  and  harness 

'Shipbuilding 

Tobacco,  cigars  and  cigarettes - 

All  other  industries  (a) 


72 

$1,  371,  457 

4 
6 
4 
3 
4 

37,  000 
10,  400 

20,  872 
240,  000 

21,  500 

3 
3 
3 
6 
0 

106,  000 

169,  536 

4,  500 

07,  000 

17,  050 

3 

6 

120,  300 

7,  80O 

550,  600 

1,369 


19 

22 
31 

44 
22 

67 
108 
12 
41 
19 

166 

17 
801 


(, 

1 
1 

2 

9 

1 

8,  2.37 
14,  700 
20,  800 
24,  974 
11,440 

28,  236 
77,  .538 

7,  550 
23,  810 

9,638 

187,  911 

4,850 

340,  214 


012 

696 

9,760 

6+ 

900 

29 

500 

710 

000 

15 

200 

103 

327 

,  181,  060 


72,  000 

7,400 

44,780 

15,  560 

482,  268 

11,060 

457,  360 


23,  802 

68,  000 

7.5,  800 

800,  510 

36,  500 

183,  500 
178,  000 
18,  970 
79,  000 

37,  688 

686,  296 
26,  000 
947,  000 


a  Embracing  bags,  other  than  paper-  blacksmithing;  boxes,  wooden,  packing;  brooms  and  blushes ;  carpenteiing ;  confectionery;  furniture;  hats  and  cips; 
ice,  artificial;  iron  railing,  wroughtritather,  tanned;  painting  and  paperhanging;  stone-  and  earthen-ware ;  terra-cotta  ware;  tinware,  copperware.  and  shict-uou 
"waro;  upholstering;  and  upholstering  materials. 

CITY  OF  OMAHA,  NEBR. 


All  industries. 


[Statistics  collected  under  the  direction  of  Philip  Akdiies,  Special  Agent.] 
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Blacksmithing  (see  also  "Wheel-wrigbting)    

Boots  and  shoes,  including  custom  work  and  repairing  . 

Bread  and  other  bakery  products 

Brick  and  tUe 

'Carpentering 


Clothing,  men's 

Cooperage '.'.'..'.'.'.'.'. '' 

Fonndery  and  macbine-aiiop  products  '. '- '. 

Furniture 

■Jewelry W.'. 


154 


$1,  836,  800 


1,466 


64 


$726,  918 


$4,  280,  806 


14,650 

11 

22,  050 

29 

24,  800 

36 

35,  100 

70 

12,  500 

77 

4 
45 


26,  400 
23,  000 
43,  000 
8,650 
49,  000 


6.240 

15,  930 

17,  050 

42,  960 

26,  900 

21,918 

2.5.  500 

39,  ,543 

2,  700 

14,  600 

0,2'25! 

20,  575 

12,  560  i 

38,  760 

01,300  i 

103,  400 

30,730 

101,771 

57,780 

109,  700 

26,  950  j 

55,  'J08 

48,387  1 

7,-,  (lOO 

26,  748 

8;i,  (  00 

10,  350 

17,  800 

106,  000 

210,000 

4-29 


420 
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Table  VI.— MAK^UFACTUEES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES:  1880. 

CITY  OF  OMAHA,  NEBR.— Continuecl. 


Mechanical  and  manufacturing  industries. 


Liquors,  malt 

Marble  aud  stone  "work 

Masoury,  brick  and  stone 

Painting  and  papuTlianging 

Printing  and  puljlisbing 

Saddlery  and  harness 

Slaughturiug  and  meat-packing,  not  including  retail  butcherin. 

Tinware,  copperware,  and  sheet-iron  ware 

Tobai:co,  cigars  and  cigarettes 

Wheel wrighting  (see  also  Blacksmithing) 

All  other  industries  (a)  


No.  of 

cstab- 

Ush- 

ments. 


Capital. 


40 


$285,  000 

4,400 

25,  500 

30,  750 

146,  750 

68,  950 
249,  200 
32.  000 
35,  450 
5,700 

693,  450 


AVERAGE  NUMBER  OF 
HANDS  EMRLOYED. 


M.ales   ;  Females  Children 
above  16  above  15       and 
years.       years,     youths 


93 

7 

140 

64 

127 

21 
147 
51 
43 

7 


12 

5 

51 

1 
1 


Total 

amount  paid 

in  wages 

during  the 

year. 


Value  of 
materials. 


$37 

595 

2 

100 

4(1 

200 

29 

.515 

112 

380 

11 

713 

49,420  1 

22 

I.MI 

28 

267 

4 

772 

175 

565 

$133,  117 

3,800 

65,  036 

34,  239 

112,  300 

33,  900 

790,  256 

49,  300 

51,  200 

3,830 

864,  478 


Valne  of 
products, 


$269, 400 
11,100 

129,000 
88,  000 

2E4,461 

50, 400 
991,  790 

94,  000 
U\  194 

14, 572 

1, 428,  955 


a  Embracing  billiaid  tables  and  materials  ;  boxes,  wooden,  packing ;  brass  castings ;  brooms  and  brushes ;  carpets,  rag ;  carriages  and  wagons ;  clothing,  women's; 
coffee  and  spices,  roasted  and  ground;  drugs  and  chemicals;  dyeing  and  cleaning;  feitilizers;  tiouring- and  grist-mill  products;  furs,  dressed ;  iron  and  steel;  liquors, 
distilled;  looking-glass  and  picture  frames;  lumber,  Si;wed;  mineral  and  soda  wateis;  oil,  linseed;  paints;  patent  medicines  and  compounds;  photographing; 
plumbing  and  gashttiug ;  rubber  and  elastic  goods ;  safe.s,  doors,  and  vaults,  fire-proof;  shirts  :  show-cases ;  upholstering  f  vinegar;  watch  and  clock  repairing;  aud 
wireworli. 

CITY  OF  OSWEGO,  N.  Y. 

[Statistics  collected  under  the  direction  of  Adelbert  E.  Buell,  Special  Agent.] 


All  industries 

Blacksmithing  (see  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  worJs  and  repairing 

Bread  and  other  bakery  products 

Carpentering 

Cooperage  

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniluie 

Liquois,  malt         

Lumber,  planed 

M.arble  and  stone  work 

Painting  and  paperhanging 

Photograpliing 

Plumbing  and  gasfitting 

Printing  and  publishing - 

Saddlery  and  harness 

Sbipbuildiug 

Tinwaie,  coi»perware,  and  sheet-iron  ware : . . 

Wheelwrigliting  (see  also  Blacksmithing) 

All  other  industries  (a) 


3,120 
13,  750 
42,  200 
21,100 
24,  250 

465,  000 
416,  818 

19,  .500 
68,  000 

ISO,  500 

11,500 

20,  300 
10,  150 
12,  000 

110,000 

4,800 
27,  500 
19,  300 

8,600 
1, 162,  850 


1,764 


10 
25 
23 
61 
47 

74 

363 

ID 

12 

111 


58 

34 

13 

759 


272 


106 


$756,  435 


4 

1 

6 

2 

1 

1 



2 

1 

14 

'■; 

2,782 

9,576 

10,  021 

21,  960 

12,  637 

37, 102 

163,  904 

8,902 

6,146 

47,  300 

1,875 
13,204 

1,7;!2 
10,  100 
27,950 

2,950 
23,  072 
15,  394 

5,405 
344,  357 


$3,  646,  845 


4,275 

21,  556 
49,  651 

26,  323 
44,  595 

1, 136,  974 

258,311 

17,100 

30,  970 

163,  605 

3,586 
20,  000 

3,290 
33,  240 
15,401 

6,600 

22,  OtO 

27,  700 
5,400 

1,  756,  239 


$5,  619,  944 


14, 850 
45, 983 
74, 749 
55,  575 
66,  010 

1,591,759 
652, 780 
37, 000 
65. 125 
^8, 932 

11,389 
42, 360 
7,857 
55. 054 
66, 580 

12, 200 
50, 583 
63, 950 
14, 900 
2, 662, 331 


a  Embracing  baking  and  yeast  powders;  baskets,  rattan  and  willow  ware ;  boxes,  cigar ;  hoxes,  fancy  and  paper ;  carriages  and  wagons;  cement;  coffins,  bnrial 
cases,  and  undertakers'  goods;  confectionery;  eutlerv  and  edge  tools;  drain  and  sewer  pipe;  drugs  and  chemicals;  dyeing  and  cleaning;  gloves  and  mittens;  hats 
and  caps;  hosiery  .and  knit  goods;  instruments,  professional  and  scientific;  iron  railing,  wrought:  leather,  curried;  leather,  tanned;  lime;  lock-  and  gun-smitliing; 
looking-glass  and  picture  frames;  lumber,  sawed;  malt;  mineral  and  soda  waters;  mixed  textib  s ;  patent  medicines  and  compounds;  pumps;  sash,  doors,  and 
blinds;  shirts;  soap  and  candles;  sporting  goods;  starch;  tobacco,  cigars  and  cigarettes;  upholstering;  watch  and  clock  repairing;  window  blinds  and  shades; 
and  wood,  turned  and  carved. 

CITY  OF  PATEESON,  N.  J. 

[Siatistics  collected  under  the  direction  of  TiENifY  Van  Gieson,  Special  Agent.] 


All  industries 

Belting  and  hose,  leather 

Blacksmithing  (see  abso  Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing 

Bra-s  eastings 

Biead  and  other  bakery  products  .  -^   

Tard  ciil  iUv^  and  designing 

('arpputciiii .; -- 

Call  1.1  ues  ;ind  wagons  (sre  iilso  Wheelwrighting) 

(Jniton  uouds  (see  also  Mixed  textiles) 

Lfentistry,  iiice.banicid         

Dyeinii  aud  tiiiisliin:!  tr,\l  ilrw 

FoiiTidery  jijid  hkh  liiiic-^liup  produi'ts  . .  - 

Liquors,  mult  

Looking-glass  and  ijicture  frames 

Marble  and  si  one  work 

Mixed  tcxlilrs  (see  also  Cotton  goods;  Silk  and  silk  goods) 

Painting  aud  ]japeihauging  . .  .^ 

Photographing 

Plumbing  and  gasfitting    

Printing  "and  publishing 

Saddlery  and  harness 

Silk  and  sillc  goo<ls  (see  also  Mixed  textiles) 

Tiuwaie,  copperware,  jmd  sheet-iron  ware 

Tobacco,  ci2;ar3  and  cigarettes 

Wheclwrigjiting  (see  alto  Blacksmithing;  Carriages  and  wagons) 

Wood,  tnmi-d  and  caived 

All  other  industries  (a) T 


346       $12,  412,  942 


19  I 

12 

3 

31 

4 
22 
4 
3 
3 

10 
27 

6 

3 


30,  500 
14,  'iSO 
7,  900 
152,  000 
71,390 

4,800 
100,  100 
40,  000 
548,  877 

2,  000 

511,  600 

1,  671,  500 

592,  000 

3,000 

20,  500 


799, 

9, 

11, 

20, 

61, 

10, 

5,  660, 

49, 

10, 

4, 


500 
050  ' 

500  ; 
100  1 
500  j 

890  I 

.525 

100 

400 

400 


■12,  3IIII 
1,  9,311,7.50 


27 
33 

31 
234 
4  0 

■^7 
237 

43 

324 

3 

2,  597 

13,s 


402 

42 

6 

37 

45 

15 

3,543 

91 

37 

5  \ 

79  i 
1,640  1 


6,576 


2,  953  $6,  992,  487    i     $14,  623,  833         $26,  503,  350 


2 

1 

1 

4 

2 
344' 

1  , 
209' 

38 
86 

44 
124 

" 

.. 

1,  475 


10 
234 


12,434 
1.5,479 
10,  881 
112,250 
14,020 

9,  550 

116,408 

21,  340 

2.S4,  Oil 

1,700 

:;12.  265 

l,n,^i.',,  822 

.',!>,  611 

1,  SJO 

11,767 

313,  050 

22,738 

,5,300 

19,232 

33,891 

9,  lOU 

3,  335,  045 

37,  049 

14,210 

2,050 

29,  «I8 
1,  l.:0,  890 


57,  190 
14,010 
12,  957 
14,  600 
74,  439 

4,690 

308, 125 

11,700 

423,  226 


412,  140 

1,  695,  274 

311,265 

9,950 

11,615 

631,  60O 

26,  490 

4,  600 

35,  300 
29,517 

20,000  . 

8,  099,  101  i 

00,873 

30,030 

'2,450 

23,  150 
2,  298,  175 


82, 345 
46, 390 
29, 3(30 
18.1, 500 
134,610 

18,350 

490, 983 

48,718 

1,  097,  OSO 

5,583 

918,  583 
3, 0:9, 989 

.540,  510 
14, 301) 
40, 675 

1, 164,  O.iO 
60,  930 
16, 000 
70,  815 
92,  622 

38,  ;i51 

14, 161, 4G5 

r.'5, 680 

62, 130 

5,280 

02,  8r,0 
3, 954, 262 


ffl  Embracing  bagging,  flax,  hemp,  and  Jute  ;  boxes,  fancy  and  paper  ;  brick  and  tile ;  ciiri  i;i  ge  and  wagon  materials ;  clothing  men  r-  felt  goods  ■  files  ■  flouring-  and 
grist-mill  products;  furniture;  glue;  handles,  wooden;  iron  and  steel;  iron  bolts,  nuts,  wishers,  .and  rivets;  lumber,  planed'  model's  and  patterns-  paints;  paper; 
printing  materials;  shirts;  shoddy;  soap  and  candles;  stationery  goods;  thread,  linen  ,  toliaceo,  chewing,  smokiuf  .and  snuff-  toys 'lud  "-ames-  wire-  and  worsted 
goods.  'J  ^        ■  ,  ) 
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Table  VI.— MA:N^UFACTUKES  OF  100  PRINCIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 


CITY  OF  PEORIA,  ILL. 
[Statistics  collected  under  the  direction  of  Heney  C.  Bestor,  Special  Agent. ] 


Mechanical  and  mantifactnring  industries. 


All  industries 

Agricultural  implements 

Baking  and  yeast  powders 

Blackymithing  (see  also  Wlieelwri^ihtiUiLC) 

Boots  and  shoes,  including  custom  wmk  and  repairing 

Carpentering 

Carpets,  rag   

Carriages  and  wagons  (see  also  "Wheelwrighting) 

Coffins,  hurial  cases,  and  undertakers'  goods 

Clothing,  men's 

Cooperage 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture  (see  Upholstering) 

Furs,  di  essed 

Hairworli 

Liquors,  distilled 

Liquors,  lualt  

Lofk-  and  gun-smithing 

Lum'^er,  planed 

Marble  and  stono  work , 

Mineral  and  soda  waters 

Painting  and  paperhanging 

Plambiug  and  gasfitting 

Printing  and  publishing 

Saddler>  and  harness 

Slanghtering  and  meat-packing,  not  including  retail  hutcheiing  .. 

Tinware,  coppt- rware,  and  sheet-iron  ware 

Tobacco,  rigars  and  .cigarettes 

TIpholsteiing  (seo  also  Furniture) 

Wheelwrighting  (see  also  Blacksmitbing  ;  Carriages  and  wagons) 

All  other  industries  (a) 


]S"o.of 
estab- 
lish- 
ments. 


5 

15 

26 
«2 


15 

15  ' 


3  I 

17  ! 


12 
G 


16  1 
10  i 

44 


Capital. 


,  160,  707 


250,  000 
B,  200 

n,9S0 
8,  025 

97,  400 

1,700 
08, 000 
18,  300 
160,  750 
4:i,  300 


AVERAGE   KUMBEU  OF 
HANDS   EStrLOYED. 

il;i]<-s    I  Feraales  Children 
above  IG  above  15       aud 
years.       years.    |  yniilhs. 


241 

0 

34 

29 

265 

5 
52 

4 
97 
216 


1 
179' 


80,  000 

29 

142,  IGO 

210 

41,700 

■n  \ 

4,400 

800 

1,  679,  000 

1,076 

153,  000 

44 

3,700 

12 

109,  800 

74 

17,  300 

33 

23,  500 

12 

11,840 

60 

62,  500 

74 

100,  750 

121 

22,  470 

37 

205,  000 

174 

81,775 

62 

24,  625 

53 

1,  200 

4 

3,400 

12 

725,  922 

537 

86 


23 


Total         I 

amount  paid 

in  wages     | 

during  the 

year.         j 


$1,507,666 


87,  500 
5,675 
13,986 
11,  007 
96,  827 


26,  200 

1,550 

64,  045 

96,  460 

16,  .500 

97.  932 
25,  596 

4,600 
560 

480,  000 
16,695 
3,  752 
36,  615 
16,  650 

3,048 

15,  970 
34,448 
82,  009 

16,  715 

1.5,  900 
31,  606 
30,  609 

1,790 
5,  272 

165,  736 


Value  of 
materials. 


56,  000 
25,  500 

6,400 

24,  950 

103,  600 

52,  57,5 

47,  612 

713,881 

89,  800 

43, 092 

1,800 

7,200 

889,  890 


Value  of 
products. 


$9,  656,  476 

$14,  228, 134 

217, 000 

438,  000 

27,  150 

43,  500 

15,  490 

44,  376 

10,  750 

45,  225 

265,  400 

429,  550 

4,100 

9,450 

62,  000 

110,  233 

11,000 

23,  725 

422,  853 

603,  865 

193,  3D1 

330,  650 

263,  250 

3/)9,  600 

124, 100 

268,  750 

41,  735 

90,  625 

8,300 

16,750 

1,800 

4,000 

5,  735,  000 

8, 196,  000 

81,  .528 

5  A-'(i 

127,  667 

120,  .500 

57,  650 

15,  300 

58,  400 
176,  000 
186,  215 

94,  518 

756,  033 
160,  650 

95,  430 
6,  300 

15,  700 

1,391,279 


a  Embiacinp  avrnings  and  tents  ;  baskets,  rattan  and  Tvillow  ware  :  bookbinding  and  blanli -book  making  ;  boxes,  cigar;  boxes,  fancy  and  paper;  bread  and  other 
bakery  products;  brick  and  tile;  brooms  and  brnshes;  buttons;  cofi'eo  and  spicea,  roasted  and  ground;  confectioneiy ;  cordage  and  twine;  corsets;  drugs  and 
chemicals;  electroplating;  engraving  and  die-sinking  ;  tiles;  glucose;  grease  and  tallow  ;  hats  and  caps  ;  housefurnishing  goods  ;  iron  work,  architectural  and  orna- 
mental; lime;  looking-glass  and  picture  frames;  lumber,  sawed ;  pumps;  roofing  and  roofing  materials;  safes,  doors,  ;md  vaults,  iire-proof;  saws;  shipbuilding; 
ahirta  ;  show-cases;  soap  and  candles  ;  starch;  stone- and  earthen-ware  ;  trunks  and  valises  ;  and  wire. 


CITY  OF  PETERSBURG,  VA. 
(Statistics  collected  under  the  direction  of  S.  S.  ICORTHIXGTON,  Special  Agent  ] 


All  industries  . 


Apicultural  implomonts 

Biacksmithing  (see  also  Wheelwrighting) 

Boof  R  and  shoes,  including  custom  work  and  repairing  . 

Bread  iind  other  bakery  products 

Carpetitering 


('lothing,  men's 

Cotton  good«  .._ 

Flouring,  and  grist-mill  products 

Painting  and  paperhanging 

Photographing 


Printing  and  publishing    

Tinware,  copperware,  and  sheet-iron  ware  -  - 

Tobnceo,  chewing,  smoking,  and  snuff 

Watch  and  clock  repairing    

Wboelwrightin^  (see  alsO  Biacksmithing)  . .. 

All  other  industries  (a) 


115 


75.5,415 


■il 


3 

7 

15 


6 
4 
3 
3 

3 
4 
14 
3 
5 


31,  000 

3,  080 

680 

6,  750 

5,  975 

6,130 
855, 100 
107,500 

1,060 

1,  300 

12,  000 

6,  200 
658,  500 

,800 

2,  225 

.57,  125 


2,209 

1,245 

742 

.$602,  749 

68 

9 

23 

21,430 

2,400 

4,  8(jO  ' 

32 
63 

2 

1 

7,  462  1 
17,  850  i 

16 
201 

28 
8 

9 

368 

8,  186 

107 

111,052 
8,400 

2,  075 

29 

20 

1,516 

5(2 

15,  2.52 

864 

6,  600 

347,  345 

2.50 

2,595 

183 

2 

10 

46,993  ' 

$3,  290, 116 


22,490 

2,  625 
5,104 

40,  600 
27,  600 

18,380 
458,  890 
181,360 

3,  COO 
1,400 

14.  fl)i> 
11;,  100 
!,  395,  1 96 
1,000 
2,  720 

98,  851 


$4,643,015 


50,  565 
9,000 
15,110 
57,  900 
52,  700 

30,  280 

747,  812 

210,  .545 

5,  923 

4,2(10 

37,  000 

33,  600 

,  194,  245 

3,  325 

8,400 

176,  404 


(I  Embracing  brick  and  tile;  broon.s  and  biushes;  can-iimes  and  wagons,  coflius,  burial  cases,  and  uiuh-rtakers  goods;  ,-o.ip,.rai:e  ;  Umnderv  and  raaehine-shop 
products;  lock- and  gun-smithing  ;  lumber,  planed  ;  marble  and  stone  work  ;  masonry,  brick  and  stone  ;  patent  niedicuies  ;and  eoniponuds  ;  plumUmg  and  gashlting  ; 
saddlery  and  harness  ;  sash,  dooi s,  and  blinds  ;  slaughtering  and  meat-packing;  soap  .^nd  candles  ;  tobacco,  cigais  and  cig.ircttes,  uphnlstermg;  and  upholstermg 
materials.  t 

CITY  OF  PIIlLADELriilA,  PA. 

[SUitistics  collected  under  the  direction  of  William  Aiaiorr.  Chief  Special  Agent.    See  note  on  page  379  ) 


All  industries . 


Agricnltur,il  implements 

Artificial  feathers  and  flowers  (see  also  Millinery  and  lace  goods). 

-Artincial  limbs  (see  also  Surgical  appliances) 

A-wnmgs  and  tents 

Bags,  other  than  paper 


,  567      $187,  148,  > 


113,07 


66,  818 


Bags,  paper 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) . 

Baskets,  rattan  and  willow  ware 

belting  and  hose,  leather    

BilUai  d  tables  and  matei  ials  


« 

4.54,  000 

6 

81,  500 

5 

10,  300 

14 

42,  900 

5 

198,000 

11 

305,  200 

3 

9.000 

11 

26,  900 

8 

279,  75J 

:-; 

L\5,  000 

336 
34 
16 


16 

74 
16 


8 
84 


50  I 
110  L 

261  I 
6  I 


265,  9BH 

.fl99.  155,  477 

170,  547 

.,;,.,  j;,- 

65.  3:;o 

91,070 

5,  :,-'4 

2,  000 

25,  964 

,^5,  989 

411,  215 

4T8,820 

94,  54'j 

510,  327 

3,548 

26.  000 

7,  154 

20,  291 

41,  165 

3111,871 

10,300  ! 

26,  300 

$324,  342,  935 


739, 

808 

229 

.500 

11 

7110 

141 

984 

551 

000 

712 

128 

4.'* 

.5II0 

:;'i 

nil 

467 

515 

4:1 

7(i;) 

4;)i 
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Table  YI.— MANUFACTUEES  OF  100  PRINCIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES:  1880. 

CITY  OF  PHILADELPHIA,  PA.— Continued. 


Mechanical  and  manufacturing  industries. 


Blflcliing 

Bliicksraithing  (see  also  Wheelwrighting) 
3'l"'ng 

Eone-,  ivory-,  and  lamp-black 

Bookbinilini;  and  blank-Look  making , 


Boot  and  shoe  fi  ndin  gs 

Boot  and  slioc' uppers 

Boots  and  shoes,  including  custom  work  and  repairing  , 
Boxen,  cigar. 


Boxes,  fancy  and  paper 

Boxes,  "Wooden,  packing 

Brass  castings  (see  also  Bronze  castings)   . 

Bread  and  other  bakery  products 

Brick  and  tile  (see  also  Terra-cotta  ware) . 
Bronze  castings  (see  also  Brass  castings)  . 


Brooms  and  brushes 

Button  s  

Card  vutting  and  designing 

Carpentering 

Carpets,  other  than  rag  (see  also  Woolen  goods)  . 

Carpets,  rag 

Carriage  and  wagon  materials 

Carriages  and  sleds,  children's 

Carriages  and  wagons  (see  also  Wheelwrighting) 
Cars,  railroad,  street,  and  repairs    , 

Cleansing  and  polishing  preparations 

Cloth  finishing  .1 , 

Clothing,  men's 

Clothing,  women's 

Coifee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods 

Combs  - 


Confectionery  

Cooperage « 

Coppersmithing  (see  also  Tinware,  copperware,  and  sheet-iron  ware)  . 

Cordage  and  twine _  _ 

Cork  cutting 

Corsets    

Cotton  goods  (see  also  Hosiery  and  knit  goods ;  Mixed  textiles)    

Crucibles 

Cutlery  and  edge  tools  (see  also  Hardware ;  Tools)   

Dentists'  materials     _  _ 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders; 
medicines  and  compounds). 

Dyeing  and  cleaning  

Dyeing  and  finishing  textiles 


Patent 


Electrical  apparatus  and  supplies  (see  also  Telegraph  and  telephone 
apparatus), 

Electrnplating 

EngniTcrs'  materials ...... 

Engraving  and  die-sinking 

Engraving,  steel 

Engraving,  wood 

Eancv  at  tides 

Pertilizers 

Eilcs  (a(-;e  also  Saws) ...... 

Pire-arms 


riouiing-  and  grist-mill  products 

Food  ine])aTations  (see  page  39) 

Eoundery  and  macliine-shop  products  (see  also  Steam  fittings  and  heat- 
iviX  apparatus). 

Fruits  and  vegetables,  canned  and  preserved 

Furnishing  goods,  men's  

t'urniture  (see  also  Mattresses  and  spring  beds  ;  Upholstering) 

Furniture,  chairs 

Fnrs,  dressed 

Galvanizing  

Gas  and  lamp  fixtures 

Gas  machines  and  meters   

Glass '."...'. 

Glass,  cut,  stained,  and  ornamented 

Gine ;;;; 

Gold  and  silver  leaf  and  foil 


Grease  and  tallow 

Hairwork  

Hand-knit  goods   

ILvidwaro  (see  also  Cutlery  and  edge  tools ;  Tools) 

Hat  and  cap  materials 

Hats  and  caps,  not  including  wool  hats 

Hosiery  and  knit  goods  (see  also  Cotton  goods;  "Woolen  goods). 
In' 


Instruments,  professional  and  scientific  . 
Iron  and  steel 


Iron  bolts,  nuts,  washers,  and  rivets     ,. 

Iron  for^dngs    

Iron  nails  and  spikes,  cut  and  wrought  - 

Iron  pipe,  wrought 

Iron  railing,  wrought 


Ivory  and  bone  work 

Japanning 

Jewelry  

Jewelry  and  instrument  cases  - 
Kindling  wood 

432 


No.  of 

estab- 

lish- 

menta.  ' 


4 

258 

4 

3 

51 

15 

4 

581 

12 

33 

40 

:-J8  i 


326 
170 


110 
19 


426 
49 
16 

33 

4 

173 

72 

8 

10 

7 
10 

145 
5 

33 

4 
54 


57 
3 

20 

3 

14 

5  I 

20 

18  I 
13 
12  ' 

17  I 
lU  , 

226     : 


195 

23 
15 
5 


Capital. 


$175,  000 

397,  730  I 

50,200  I 

418,000  , 

853,250  1 


j!         AVERAGE  NUMBER   OF         - 

i             HANDS  EMPLOYED.             i  Total 

_^__^^ '  amount  paid 

1 1                                 !                 I  i^  wages 

li    Males     Females  Children|  during  the 

'  above  16  above  15       and      ;  year. 
I    years,    '    years.    ;  youths.  , 


05,  4.10 

53 

7,800 

« 

2,070,]  90 

4,  0.11 

59J50 

51 

417*000 

208 

329,  870 

782,  001 

2,  633,  908 

2,  342,  463 

110,  1.50 

447,  HH 

156,  400 

8,  993 

1,  5.36,  630 

7,19^,483 

61,375 
75,  61)0 

44,  800 
1,  921,  300 
1,  397,  702 

176,  ,300 
107,  000 
8,  726,  276 
702,  9.-.0 
509,  500 

191,  300 
46,  500 

1,  236,  390 
424,  650 
145,500  i 

925,500  '■ 

45,  0.50 
62,  800 

8,  332,  550 
170,  250 

1,120,292 

715,  000 

10,  185,  164 

32,  050 

2,  359,  840 

15,  000 

83,  463 
,5,  300 

41,150 
49,  550 

17,  725 
153,600 
610,400 
220,  450 

6.5,  000 

237,  800 

376,  500 

12,  231,  038 

252,  000 
123,  740 

3,  140,  073 

90,  850 
235,000 
330,  000 
251,500 

468,  500 

1,202,410 

55,  ]00 

1,657,500 

224,  000 

208,  975 

84,  100 
82.  100 

575,  700 
39,  600 

792,  2.53 
3,402,090 

39.3,  ,-00  . 

347,086 
2,  999,  245  J 

876,  500 
323,800 
21,350 
615,  000 
100,  250 

208,  750 
13,  100 

426,  901 
23,  000 
93,  650 


42 
611 

17 

76 

812 


369 

541 

2,014 

2,040 

41 

455 
317  : 
15  I 
2,095 
5,086 

146 

48 

80 

1,  .562 

1,192 

31 

64 

6,716 

308 

121 

119 

62 
742 
C48 

87 

301 
33 

20 

3,784 

50 

784 

255 

1,856 


1,402 
16 


127 

2.59 

266 

53 

82 

100 

',  3Q5 


19 

2 

795 

57 
14 

2,337 
25 

1,172 

11 
19  1 

221  i 


56 
1C6 
12 


128 
12 


157 


61 

2,821 

.30 
210 
283 

I 
354 

1,  358 
102 
438 
156 

68  1  ... 

23  i  57 

10  666 
496  9 

21    i  2 

1,237  649 

2,  103  I       4,  935 

79  ;  4 

224  '  7 

1,807    

801  I            60 

325  .... 

11  i  1 
574  1 
108    

251  '            29 

33  1              8 

378  24 

37  I            13 

103  I 


5 

23 

1 

16 

138 


267 
13 

47 

65 
113 
311 
1 
109 
112  ; 


'"2,378 

6 

7.59 

1 

12 

^ 

i' 

16 
3 

3 

11 

10,  849 

2,300 

64 

7 
17 
81 
48 

4 

12 

2 

412 

2 

3 

163 

17 

2 

1 

178 

12 

171 

5,009 

158 
19 

2 

1,910 

6 
60 

337 

68 
11 
44 

1      1 

2 

188 

202 

1 

I      * 

11 

1 

4 

10 

18 

3 

2 

39 

13 

1      * 

69 

1 

3 

:     83 

10 

1     68 

563 

138 

32 

1     331 

36 

;     00 

108 

12 

45 

151 

6 

6 

•43 

11 

15 
761 
10 
47 
10 

1 

6 

315 

73 
5 

50 

1,268 

11 

14 

171 

218 

20 

5 

12 

1 

63 
4 

27 


14 


$44,  488 

299,  259 

12,  500 

28,  900 

657,419 

40,  821 

.3,370 

2.78,^,409 

2«,  145 

263,210 


169 

990  i 

246,812  1 

918,666  1 

836 

108 

21 

583 

190 

105 

164 

113 

K 

665 

338 

545 

029,331  j 

47 

254 

20 

200 

37 

751 

767 

834 

667,852 

10 

100  i 

32,  702 

4,  085,  239 

479,  436 

75,  753 

70,  147 

31,006 

355,  339 

258,  270 

47,  104 

220,033 

19,264 

44,  018 

3,  073,  791 

20,  000 

349,  917 

156, 175 

1,  063,  056 

10,  747 
789,  709 

7,472 

34, 102 

6,920 

28,  288 

30,  630 

46,  088 

76,  155 
114,  101 
11.5,  27  r3 

25,600 

37,  947 

61,127 

4,03.3,977 


Value  of 
materials. 


$220,  061 

347,  786 

26,  438 

213,  500 

709,  317 

100,  230 

13,893 

4,819,017 

70, 480 

376,  762 

443,  531 
832,  830 

3,613,201 

444,  691 
394,  589 

416,  276 

141,  339 

10,  920 

3,  014,  618 

8,  964,  581 

97,419 

65,  200 

99. 661 

823,  643 

2,321,956 

37, 175 

36,  236 

11,  863, 139 

1,503,010 

1,  008,  586 

131,  720 

39,  200 

1,834,108 

580,  245 

139,  749 

1,  090,  500 

2H,  810 

129,  001 

8,  422,  633 

144,  271 

305,  873 

359,  000 

7,481,307 

23,  540 
1,  773,  696 

7,  140 

32,175 
3,700 
18,421 

24,  695  j 

12,  965  i 
129,512  i 
668,281 

145,  628 
18,  .500 

1,  693,  531 

226,  722 

6, 179,  841 


.39,442 

464,  000 

.^7,  .340 

317,  736 

1,337,419 

2,  401,  654 

132,  058 

164,  103 

58,  noo 

;     290, 800 

103,  632 

678,  320 

133, 759 

I      93, 086 

151,  653 

i     223,448 

656,  023 

696,  393 

49,  645 

47,  333 

157,  000 

1, 190,  700 

134,  800 

339,  7.50 

39,  379 

933,  943 

20,  677 

40,  260 

82,  7*0 

'     107, 335 

2-16,017 

,     423, 770 

11,430 

79,  600 

702,  889 

1,  068,  691 

2,  009,  628 

4,  530,  480 

60,  508 

168,  175 

137,  798 

87,  307 

1,  045,  570 

2,  580,  512 

307,  681 

767,  388 

128,422 

323,  893 

6,383 

17,  735 

92,  000 

319,  000 

35,  815 

99,  648 

111,038 

151,499 

8,  765 

8,  298 

210,  369 

410, 166 

11,300 

13,  600 

34, 162 

102,698 

Value  of 
products. 


$470, 466 

926,  633 

7.5,  300 

282,  000 

1,631,970 

174,420 
23, 175 
9,034,496 
145,612 
838,  688 

722, 767 
1, 369, 151 
5,  736,  533 

1,  698, 536 
501,412 

792, 179 

377, 482 

33, 320 

5, 131, 862 

14,  263, 510 

196, 060 
101,000 
171,742 

2,  057, 119 
3, 174, 145 

110,000 

92, 000 

18,506,748 

2,466,410 

1,  294, 986 

309, 000 
81,420 

2,  653, 074 
997, 601 
238, 923 

1,541,748 

59,  000 

205, 505 

14,  268, 696 

212,189 

942,  522 

664,000 

11, 804, 793 

49, 600 
4,316,405 

20, 770 

100, 594 
11, 764 
74, 546 
89,433 

95, 559 
254,  .506 
977, 750 
318,513 

64, 500 

1,954,715 

371,003 

13, 455,  238 

553, 700 
498, 5u7 

4,  839, 853 
389, 194 
493, 700 
912,875 
355,  228 
464, 804 

1, 621, 959 
134,962 

1, 626, 000 
519, 344 

1, 120,198 
83,737 
215,000 
851, 588 
132, 100 

2, 300, 786, 

8,173,415 

358,050 

349,126 

4, 257, 179 

1,395,606 

661,487 

30,518 

510,000 

1?0, 032 

353,019 
26,625 

789,886 
35,000 

177,628 
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Table  VI.— MANUFACTURES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES:  1880. 

CITY  OF  PHILADELPHIA,  PA.— Coutiuued. 


Mechanical  and  manufacturing  industries. 


Lamps  and  reflectors 

Lasts 

Lead,  bar,  pipe,  sheet,  and  sliot .^ 

Leather,  curried 

Leather,  dressed  skins 

Leather,  tanned 

Liquors,  malt 

Lithographing  (see  also  Printing  and  publishing) 

Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds ;  Wood,  turned  and 
carved). 

Lumber,  salved 

Malt 

Mantels,  slate,  marble,  and  marbleized j. 

Marble  and  stone  work 

Masonry,  brick  and  stone 

Matches 

Mattresses  and  spring  beds  (see  also  ^Furniture) 

Millinery  and  lace  goods  (see  also  Artificial  feathers  and  flowers) 

Mineral  and  soda  waters 

Mixed  textiles  (see  also  Cotton  goods i  Silk  and  sUk  goods;  Woolen 
goods). 

Models  and  patterns 

Musical  instruments  and  materials  (not  specified) 

Musical  instruments,  organs  and  materiak 

Musical  instruments,  pianos  and  materials 

Oilj  lubricating 

Panatingand  paperbanging 

Paints  (see  alsoVamisn) 

P.iperhangings 

Paper 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) 

Perfumery  and  cosmetics 

Photographing 

Photographing  materials 

Pickles,  preserves,  and  sauces 

Pipes,  tobacco 

Plated  and  britannia  ware  (see  also  Silverware) 

Plumbing  and  gasfltting 

Pocket-books 

Printing  and  publishing  (see  also  Lithographing) 

Printing  materials 

Pumps,  not  including  steam  pumps 

Kefn*ferators 

Kegaiia  and  society  banners  and  emblems 

Eooflng  and  roofing  materials 

Saddlery  and  harness 

Safes,  doors,  and  vaults,  fire-proof 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed;  Wood,  turned  and 
carved). 

Saws -. 

Scales  and  balances 

Sewing  machines  and  attachments  

Shipbuilding 

Shirts 

Shoddy  (see  also  Mixed  textiles')  

Show-cases 

Silk  and  silk  goods  (see  also  Mixed  textiles) 

Silvei-ware  (see  also  Plated  and  britannia  ware)  

Slaughtering  and  meat-packing,  not  including  retail  butchering 

Soap  and  candles 

Sporting  goods 

Springs,  steel,  car,  and  carriage  

Stationery  goods 

Steam  fittings  and  beating  apparatus  (see  also  Foundery  and  ma- 

chmo-shop  products). 
Stencils  and  brands 

Stereotyping  and  electrotyping  (see  also  Type  founding) 

Stone-  and  earthen-ware 

Straw  goods 

Sugar  and  molasses,  te&ne^/.//............ '.'.'.'.'. 

Surgical  appliances  (see  also  Aitiacial  limbs) 

lelegraph  and  telephone  apparatus  (see  also  Electrical  apparatus  and 
Bupptfes).  t 

Terra-cotta  ware  (see  also  Brick  and  tile) 

iinware,  copperware,  and  sheet-iron  ware  (see  al.io  Coppersmithijjg)-- 
iobaceo,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking. 

Tools  (see  also  Cutlery  and  edge  tools ;  Hardware) 

Toys  and  games 

Tmnks  and  valises ..!!..,.!].....! 

B^^b  ^yi"'^'''?  '^®''  '^^°  Stereo'typing'and  eieotrotypiug)  ....'.'.. 

Upholstering  {see  also  FnmituTe)  .................................... . 

Upholsterine  materials 

Tamiiih  (see  also  Paints) 

vinegar 

Washing-machines  and  ciothes-wringers ..........!!!.!!!!!.! 

watch  and  clock  repairing " 

28  M  M 


No.  of 

estab- 

Ush- 

ments. 


110 

78 
3 

25 
40 
13 


23 
6 

8 
5 

3 

349 

21 

4 

7 

3.0 
8 

47 
3 
G 

5 

9 

241 

181 

5 

3 

6 

11 

105 

110 
4 
25 


47 

6 
19 
32 

3 

7 

8 
12 

1 
10  I 

5 

7 
6 
11 
6 
3 

4 

27i; 

4 
473 

6 

8 
21 

4 
28 
71 

3 
5 
8 
3 
14 


Capital. 


$123, 650 

37,  400 

365,  000 

251,  706 

2,  584,  747 

440, 165 

7,  258,  3:50 
047,  550 

57, 400 
700, 143 

209,  000 

383,  300 

2,  075,  000 

61,  800 
1,  764, 488 

256,  100 
106,  300 
121,  250 
593,  300 
107,000 

8,  391,  651 

58,  .525 

10,  200 

37,000 

169,  600 

43,  000 
727,  227 
1,  77C,  742 
820,  000 
960,  000 

1,  648,  800 

132,  867 

267,450 

41,  000 

21,  900 

70,  600 

130,  200 

719,  744 

230,  000 

5,  728,  911 

45,  200 
27,  500 
75,  992 
78,  890 

365,  755 

333,  904 
117,  000 
819,  771 

1,  402,  500 
123,  000 

1, 170,  SOO 

3,  321,  731 
708,  294 
125,  500 

19,  950 

1,  313,  900 

102,  000 

1,  965,  625 

1,  410,  2<i2 

26,  ODO 

297,  500 

52,  600 

215,  000 

66,100 

226,  000 

237,  600 

46,  200 

0,  072,  000 
120,  500 

37,  000 

71,000 

1,  334,  322 
274,  000 

1,  268,  465 

1,541,282 

79, 100 

113,100 

810,000 

1,  368,  900 

189,  000 

95,  000 

228,  000 

50,  285 

2,  600 

46,005 


AVERAGE  NUMBER  OF 
HANDS  ESIPLOTED. 


Males   I  Females,  Children 
above  16  above  15       and 
years.       years,      youths. 


29 

29 

123 

2,068 

47 

1,311 

472 

48 
663 

112 

151 

225 

124 

1,418 

656 

18 
112 

85 
155 

4,009 

94 
21 
40 
163 

40 

1,  9.^0 

375 

203 

343 

141 
34 

169 
11 
23 

210 
140 
9.i4 

271 
3,707 

38 
10 
30 
46 
439 

434 
110 
643 

1,  051 
151 

484 

1,706 

171 

50 

30 


359 
345 

30 

158 
41 
239 

42 
172 

195 

46 

1,073 

63 

33 

65 

1,  480 

79 

1,742 


99 
139 
279 
616 
218 

15 
53 
26 
5 
16 


112 

53 

85 

27 

3 

13 
30 


209 
470 


123 
3 

7 


2, 109 
33 


12 

8 

6 

16 

2 

1 
102 

2 

88 

1 

64 

59 

4 

18 

07 
5 

o 

2 

1 

32 

46 

1,139 

5,394 

10 
2 

11 

13 

64 

1 

1,212 
4 

5 

1 

3 

24 

1 

109 

30 

2 

137 

Total 

amount  paid 

in  wages 

during  the 

year. 


2 
3 
10 
2 
1 

42 
10 
28 
48 
909 


134 
9 


259 
4 


20 
187 

20 
6 
5 

44 

4 
3 

lis 

16 


143 


77 

149 
3 

2 

996 

60 

49 

25 

105 

18 

7 

i 

3 

Value  of 
materials. 


$47,  958 

18,  295 

23,  076 

72,  950 

1, 168, 148 

28,  717 
720,  069 
259,  978 

23,  922 
312,889 

47,  366 


79,  902 

47,  812 

683,  818 

246,  727 
14,  393 
46,  463 

205,  i)42 
61,  338 

3, 120,  014 

62, 132 

13,  222 

14,  254 
87,  044 

10,480 
792,  067 
219,  450 
101, 120 
201,  850 

130,  995 
32,  515 

109,  203 

13,610 

7,312 

89,  665 

52,  474 

402, 186 

120,000 

2, 141,  415 

22,  470 

3,  890 

20,595 

34,  273 

185,  748 

178,  725 

C7,  500 

205,  263 

587,  750 
77,  511 

223, 600 

1,  273,  322 

531,  904 

28,  097 

15,  416 

620,  620 
44, 131 
105,  353 
2i;0,  085 
19,  5G0 

77,  663 

],^,  5.J7 

H'4,  9U0 

19,  692 
104,  062 

70,  700 

.     40,  OOO 

474,  017 

43,  314 

9,  043 


16, 150 
698,  297 
40,400 


279,  214 

50,  278 

62,  4i'5 

146,  C'14 

478,  847 

114,  .:iC3 

24, 100 
29, 140 

19,280 
1,  7011 
9,184 


$51 

10, 

620, 

761 

4,  893, 

231 
3,  409, 
255 
27, 
638, 

184, 

444, 

1,441 

86, 

1,  026, 

328, 

69, 

250, 

1,  063, 

135, 

8,  769, 

27, 
7, 
8, 

81, 

267, 
784, 

1,  540, 
384, 
871 

S66, 

148, 

80, 

60, 

66, 

66, 

70, 

758, 

219, 

2,  849, 

18, 
20, 
68, 
7-5, 
283, 

309, 

81 

426, 

600, 
56, 


,028 
4110, 


7,012, 
1,412, 

20, 
437, 

220i 

36, 
51 

40, 
105, 
21,  943, 
CO, 
21 

18, 

1,  305, 

288, 


51, 

160, 

89, 

,777 

292 

71 

15U, 

81 


Value  of 
products. 


038 
015 
860 

7S0 
350 

650 
504 
104  I 
977  ! 
540  ] 

485 

283 
7S1  ' 
038  • 
000  i 


432  i 

050  [ 

410 
704 
943  ' 
821 
344 


$137,  036 

44,  234 

758,  000 

907,  6.52 

6,  741,  796 

308,  970 

5,  897,  811 
743,331 

81,  573 
1, 180,  400 

292,  634 

610,  464 
1,  879,  460 

174, 130 
2, 104,  721 

735,  838 
184,  000 
353,  399 

1,  518,  578  • 
242,  615 

14,  998,  779 

117,  639 
29,  500 
32,164 

217,  924 

330,  870 

2,  097,  052 

2,  008,  605 
708,  979 

1,  411,  830 

1, 1-59,  198 

229,  305 

317, 120 

81,  000 

80,  280 

209,  600 

149,  805 

1,510,645 

412,000 

6,  834,  964 

52,  366 
36,  984 

1117,  963 
139,834 
620, 167 

729,  299 
195,930 
802, 109 

1,  517,  000 
195,  500 

CIS,  977 

3,  2C7,  981 
1,790,311 

481 ,  895 

53,  315 

3, 162,  340 

109,384 

7,M9,  114 

2,  033,  403 

53,  000 

Oil,  900 
263,  912 
431,380 

83,  683 
223,  500 


24,  204,  9-'9 
149,  27.i 
37,  840 

57,  000 

2,  660,  909 

500,  570 

2,  617,  725 

695, 160 
]3'-.  .'-86 

417,  132 

2,  ,-"4,874 

554,  230 

122,  COO 

307,!'10 

12",'.iU0 

4.  030 


iX\ 
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Table  YI.— MANUFACTUEES  OF  300  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES:  1880. 

CITY  OF  PHILADELPHIA,  PA.— Contiuued. 


Mechanical  and  manufacturing  indnsti'ies. 


"Watch  cases 

Wheelwrighting  {see  also  Elacksmithing ;  Carriages  and  wagons) 

"Whips ■ 

"Window  blinds  and  shades 

"Wire 

"Wirewort 

"Wood,  turned  and  carved  (see  also  Lumber,  planed  ;  Sash,  doors,  and 

blinds.) 
"Wooden  ware 

"Woolen  goods   (see  ,ilso  Carpets,  other  than  rag;  Mixed  toxtiles; 

"Worsted  goods). 
"Worsted  goods  (see  also  "Woolen  goods) 

All  other  industries  (a) 


No.  of 
estab- 
lish- 
ments. 


Capit-aL 


$630, 175 
140,  276 
23,  500 
95,  950 
60,  500 

97,  250 
170,  950 

196,  000 
11,  752,  900 

4,  469,  639 

4,  974, 144 


AVERAGE  NUMUEE   OF 
HANDS  E5IPL0TED. 


Males 

above  16 

years. 


363 

188 


104 
24 


109 
302 


a,  316 
1,477 
1,506 


Females 

above ] 5 

years. 


4,543 

2,071 

804 


Children 

and 
youths, 


1,385 
789 
107 


Total 

amount  paid 

in  wages 

during  the 

year. 


$208,  722 

86,  568 

8,  250 

40, 133 

13,  300 

68,  816 
113,  383 

35,  960 
3,  506,  951 

1,  295, 168 

868,  868 


Value  of 
materials. 


$492, 480 

86,  932 

13,  200 

133,  767 

77,  810 

142,  441 
108,  743 

49,  560 
14,  211,  518 

6,  000,  940 

4,  796,  307 


"Value  of 
prodoots. 


$968, 180 
252, 997 
44,  000 
230, 616 
100, 950 

268, 382 
280, 652 

112,315 
21,349,810 

8, 327, 282 

7,080,584 


a  Embracing  cardboard;  carpets,  wood;  cheese  and  butter  (factory);  clothing,  horse;  coal-tar;  collars  and  cuffs,  paper;  dentistry,  mechanical;  foundery 
enppLies;  gloves  and  mittens;  gold  and  silver,  reduced  and  refined;  grindstones;  hand-stamps;  housefumishing  goods;  ironwork,  architectural  and  ornamental; 
lard,  refined ;  lightning  rods ;  liquors,  distilled;  millstones;  mucilage  and  paste;  oil,  lard;  oil,  linseed;  oilcloth,  tloor;  oleomargarine;  paving  materials;  pens,  steel-^ 
registers,  car- fare;  rubber  and  elastic  goods;  sand  and  emery  paper  and  cloth;  sewing-machine  cases;  soda-water  apparatus ;  spectacles  and  eyeglasses;  stamped 
ware;  taxidermy;  tinfoil;  wood  pulp;  iuid  zinc. 

Boston,  Deeemier  3, 1882. 

Dear  Sir  :  One  of  the  most  respectable  journals  of  the  country  has  recently  offered  objections  to  the  manufacturing  statistics  of  the 
Tenth  Census,  based  upon  a  comparison  of  the  average  annual  product  (gross),  per  hand  employed,  in  Philadelphia  -vfith  the  corresponding, 
product  of  other  cities,  especially  Jersey  City,  Brooklyn,  Chicago,  and  New  York. 

The  journal  referred  to,  after  stating  that  Philadelphia  sho-^vs  an  average  annual  product  of  but  |1,752,  proceeds  to  say  : 

"  Ne-w  York  is  credited  with  an  annual  average  product  of  $2,056  per  hand  employed ;  Chicago  "with  $3,106 ;  Brooklyn  "with  |3,751 ;. 
and  Jersey  City  "with  |5,574  !     See  ho"w  these  figures  fail  "when  put  to  the  test ! 

"If  the  cities  last  mentioned  were  engaged,  in  large  proportion,  in  manufactures  of  the  precious  metals,  jewelry,  watches,  costly 
laces,  silks,  velvets,  and  the  like,  the  figures  might  be  capable  of  explanation.     But  there  is  no  such  proportion ;  nothing  of  the  kind." 

I  need  not  say  to  you,  as  a  statisfician,  that  comparisons  like  the  above  are  absolutely  inconclusive;  but  the  fact  that  a  journal  of 
candor  and  intelligence  can  make  such  a  statement  shows  the  desirableness  of  some  public  explanation,  to  anticipate  other  unreflecting 
criticisms  upon  the  census  statistics  of  manufactures. 

The  writer  of  the  paragraph  quoted  assumes  that  it  is  in  manufactures  of  silks  and  jewelry  and  articles  of  that  nature  that  the- 
proportion  of  materials  to  products  ranges  highest.  The  fact  is  quite  otherwise.  Mr.  "Wyckofl's  report  shows  that  the  value  of  the 
materials  consumed  in  the  silk  manufactures  of  the  country  is  only  a  trifle  above  one-half  the  value  of  the  products.  The  returns  of  the 
jewelry  manufacture  in  New  York  show  the  value  of  the  materials  to  be  almost  exactly  fifty  per  cent,  of  the  value  of  the  product. 

On  the  other  hand,  there  are  industries  of  gigantic  dimensions  in  which  the  value  of  the  materials  used  reaches  HO,  90,  and  even  94 
per  cent,  of  the  value  of  the  product !  And  it  is  the  prosecution  of  these  industries,  in  three  of  the  cities  named,  which  accounts  for  thft 
seemingly  disproportionate  returns  thence  made  of  the  value  of  manufactured  products. 

Take  the  case  of  Jersey  City,  which  caps  the  climax  of  incredibility,  in  the  opinion  of  the  writer  of  the  article  just  quoted. 

The  tables  already  published  give  the  following  figures  for  this  city  : 


Industries. 

Value  of 
materials. 

Value  of 
products. 

"Weflt-pacVing 

$17,  404,  689 
20,  759,  961 
11, 165, 449 

$18,  551,  783 
22,  799,  614 
18,229,744 

All  other 

Total  , 

49,  320,  099 

59,  681, 141 

Examine  this  table,  and  you  will  see  that  in  this  city  nearly  seventy  per  cent,  of  the  reported  product  consists  of  the  value  of  packed- 
meats  and  of  refined  sugar  and  molasses,  the  cost  of  the  raw  materials  being  92  per  cent. 

Deduct  the  value  of  materials  of  manufacture,  as  should  be  done  in  the  case  of  every  city  prior  to  comparisons  of  this  kind,  and  loe  have  an- 
average  annual  product  per  hand  employed  of  but  $960.    "Which,  be  it  observed,  includes,  beside  the  cost  or  labor,  rents,  freights, 

INSURANCE,    PROFITS   ON  CAPITAL  IN"0;STED,    INTEREST   ON   MONEY  BORROWED,    AND   THE   PROFITS   OF   THE   MANUFACTURER. 

Take  the  case  of  the  next  city  named,  Brooklyn :  Of  the  total  reported  product  of  that  city,  more  than  one-third  is  furnished  by  a 
single  interest— the  sugar-refining  industry— of  which  Brooklyn  is  the  chief  seat  in  this  country.  Of  the  $59,711,168  worth  of  refinsd 
sugar  and  molasses,  the  cost  of  the  raw  sugars  and  molasses  was  $56,423,868.  The  manufacture  of  silks  and  velvets  is,  we  see,  not  needed; 
to  explain  a  very  large  gross  product  per  hand  employed.  The  sugar  business  does  it  adequately.  Deduct  the  value  of  materials  used  in. 
the  manufactures  of  Brooklyn  and  the  average  annual  product  sinks  to  $991. 

Again,  Chicago  is  named  as  a  city  whose  manufacturing  products  are  reported  at  such  enormous  figures  as  to  prove  incontestably  that 
the  census  is  "wrong. 

Of  the  productions  of  this  city,  over  one-third  in  value,  viz,  $85,324,371,  is  furnished  by  the  meat-packing  industry,  the  stock-yards 
and  slaughter-houses  of  Chicago  being  without  a  parallel  in  the  world.     Of  this  enormous  aggregate,  seven-eighths  is  made  up  of  thfr 
-value  of  cattle  and  hogs  slaughtered. 
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Deduct  the  value  of  the  materials  consumed  in  the  manufactures  of  Chicago,  and  we  have  an  average  annual  product  of  but  ijSGl, 
•which  is  certainly  -svithin  reason. 

In  the  same  way,  deducting  the  value  of  materials,  we  find  New  York,  with  an  average  annual  product  of  but  S794,  that  city  standing 
fourteenth  on  our  list  of  the  twenty  largest  cities  (according  to  popijjation). 

In  preparing  this  letter,  I  have  drawn  oil'  the  following  table,  which  may  be  found  to  contain  other  matter  of  interest. 

The  first  column  shows  the  rank  of  the  city  named  upon  the  list  of  twenty  cities,  in  the  respect  of  the  aggregate  number  of  persons 
employed  in  manufacturing  establishments  ;  the  second,  in  the  respect  of  the  aggregate  amount  of  wages  paid  in  manufactures  ;  the  third, 
in  tie  respect  of  the  aggregate  gross  product  of  all  branches  of  mojuifactures  ;  the  fourth,  in  the  respect  of  the  average  annual  product  per  hand 
employed,  after  ded-uciion  of  the  value  of  materials. 


Cities. 


New  York,  N.Y  .. 
Philadelphia,  Pa  .  - 

Chicago,  111 

Brooklyn,  N.  T  . . . 

Boston,  Mass 

Saint  Louis,  ilo.  - . 
Cincinnati,  Ohio  .. 

Baltimore,  Md 

Pittabui'gh,  Pa 

San  Francisco,  Cal 

Kewark,  N.  J 

Jersey  City,  N.  J. . 
Cleveland,  Ohio  . . . 

Bnfifalo,  N.Y 

Providence,  K.  I  . . 
Milwaukee,  Wis  . . 

Louisville,  Ky 

Detroit,  Mich 

New  Orleans,  La . . 
"Washington,  D.  C . 


HANDS  EMPLOYED  AND  WAGES. 


Number  of 
hands. 


11 
10 
18 
12 
15 
13 
14 
16 
17 
19 
20 


Amount  of 
wages. 


9 
7 
10 
11 
18 
13 
14 
12 
15 
17 
16 
20 
19 


Aggregat* 
gross  product. 


9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


Average 
net  product. 


14 
18 

2 
11 

4 
16 
20 

5 

1 
12 

3 
15 


19 
13 
17 
10 
G 


Now,  a  most  striking  feature  of  this  table  is  the  tendency  on  the  part  of  the  greatest  manufacturing  cities,  as  a  class,  to  show  a  smaller 
average  annwil  product  per  hand  employed  (column  4)  than  the  less  important  manufacturing  cities  as  a  class. 

The  reason  is  perfectly  evident.  Where  manufacturing  capital  is  accumulated  in  vast  amounts,  where  production  is  carried  on  upon 
the  largest  scale,  with  the  most  aj)proved  appliances  and  with  most  direct  access  to  the  greatest  markets,  there  is  found,  other  things 
equal,  the  power  of  producing  at  tke  lowest  cost. 

Let  us  see  how  this  is  borne  out  by  the  foregoing  table. 

First,  take  individual  instances.  New  York,  which  is  first  in  gross  aggregate  production,  as  it  is  also  first  in  the  number  of  hands 
employed  and  aggregate  amount  of  wages  paid,  falls  to  fourteenth  in  respect  to  average  annual  product  per  hand  employed.  Philadelphia, 
which  is  second  in  the  three  respects  first  indicated,  falls  to  eighteenth.  Chicago,  which  ranks  third  in  each  of  the  three  respects 
first  indicated,  falls  to  seventh  in  the  last  respect,  moving  in  the  same  direction,  though  not  so  far  as  either  New  York  or  Philadelphia, 
probably  because  of  the  higher  rate  of  interest  and  the  greater  risk  to  capital  in  a  newer  city.  Boston,  which  is  fifth  in  aggregate  gross 
product,  becomes  eleventh  in  average  annual  product  per  hand  employed ;  Baltimore  falls  from  eighth  to  twentieth  ;  Cincinnati,  from 
seveuth  to  sixteenth,  etc. 

On  the  other  hand,  San  Francisco,  the  single  large  city  of  its  coast,  with  markets  all  its  own,  is  only  tenth  in  aggregate  gross  product, 
but  becomes  first  in  what  we  may  call  individual  product,  i.  e.,  average  annual  product  per  hand  employed ;  Washington,  which  can 
hardly  he  called  a  manufacturing  city,  doiag  little  more  than  to  supply  its  own  market,  rises  from  twentieth  (column  3)  to  sixth  (column 
4) ;  New  Orleans,  with  manufactures  aggregating  only  about  eighteen  millions,  rises  from  nineteenth  to  tenth ;  Jersey  City,  whose 
manufactures,  exclusive  of  meat-packing  and  sugar-refining,  scarcely  exceed  eighteen  millions,  rises  from  twelfth  to  third,  etc. 

There  are  some  apparent  exceptions  to  this  rule,  such  as  Brooklyn,  Saint  Louis,  Pittsburgh,  and  Providence,  which,  while  large  and 
prosperous  manufacturing  cities,  move,  though  but  slightly,  in  the  direction  of  a  higher  relative  rank  in  column  4  than  in  column  3 ;  yet, 
if  we  name  the  cities  which  change  more  than  one  point  in  either  direction,  it  will  at  once  appear  that  the  great  weight  of  manufacturing 
power  is  on  the  side  of  those  which  stand  relatively  higher  in  respect  to  aggregate  gross  production  than  on  the  side  of  those  which  reverse 
the  relation. 

(1)  Those  cities  which  stand  higher  in  column  3  than  in  column  4,  by  more  than  one  point,  are  New  York,  Philadelphia,  Chicago, 
Boston,  Cincinnati,  Baltimore,  Cleveland,  and  Milwaukee. 

(2)  Those  cities  which  stand  higher  in  column  4  than  in  column  3,  by  more  than  one  point,  are  Brooklyn,  Saint  Louis,  Pittsburgh, 
San  Francisco,  Jersey  City,  Buffalo,  Providence,  Louisville,  New  Orleans,  and  Washington. 

The  aggregate  manufacturing  production  of  the  first  class  of  cities  is  considerably  more  than  twice  that  of  the  second. 
Were  we  to  limit  our  enumeration  to  those  cities  which  change  more  than  two  points,  we  should  lose  from  the  former  list  only 
Cleveland,  while  we  should  lose  from  the  latter  Ust  the  two  cities  which  constitute  by  far  its  most  important  membeis,  Brooklyn  and 
Saint  Louis.    The  former  class  would  then  show  an  aggregate  manufacturing  product  of  nearly  four  times  the  latter. 

The  subject  might  be  pursued  at  great  length,  but  the  above  will  suffice  to  indicate  the  class  of  criticism  which  must  be  applied  to 
tables  Uke  those  of  the  Manufacturing  Statistics  of  Cities  before  they  can  be  rejected  on  internal  evidence. 
Truly  yours, 

FRANCIS   A.  WALKER. 

Hon.  Charles  W.  Seaton, 
Superintendent  of  Census. 
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Table  VI.— MANUFACTURES  OP  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  PITTSBUEGH,  PA. 

[Statistics  collected  under  the  direction  of  A.  B.  ItoLS,  Chief  Special  Agent.    See  note  on  page  379.] 


Mechanical  and  manufacturing  industries. 


All  industries 

Agricultural  implements 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) 

Blacksmithing  {see  also  Wheelwrighting) 

Bookbinding  and  blank-hook  making 

Boot  and  shoe  uppers 

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  falicy  and  paper 

Brass  castings 

Bread  and  other  bakery  products 

Brick  and  tile 

Bridges 

Brooms  and  brushes 

Cairpentering 

Carpets,  rag 

Carriages  and  wagons  (see  also  "Wheel wrighting) 

Cars,  railroad,  street,  and  repaiis 

Clothing,  men's 

Clothing,  women's 

Coffee  and  spices,  roasted  and  ground 

CoiJins,  burial  cases,  and  undertakers'  goods 

Coke 

Confectionery 

Cooperage 

Cutlery  and  edge  tools  (see  also  Hardware)  

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders;  Patent 
medicines  and  compounds). 

Dyeing  and  cleaning 

Flouring-  and  grist-mill  products 

Founderv  and  machine-shop  products 

jFurniture  (see  also  TJpholsturing)  , 

Furniture,  chairs T 

Glass 

Grease  and  tallow 

Hardware  (see  also  Cutlery  and  edge  tools) 

Iron  and  steel , 

Iron  bolts,  nuts,  washers,  and  rivets , 

Iron  forgings 

Iron  pipe,  wrought 

Leather,  cunied    -. 

Leather,  tanned  , 

Liquors,  malt 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Wood,  turned  and  carved) 

Lumber,  $awed , 

Marble  and  stone  work 

Masonry,  brick  and  stone  

Models  and  patterns 

Oil,  lard 

Oil,  lubricating _ 

Painting  and  paperhanging 

Paints 

Patent  medicines  and  compounds  (see-also  Drugs  and  chemicals) 

Photographing 

Pl-umbiug  and  gasfitting 

Printing  and  publishing    

Koofing  and  roofing  materials 

Saddlerv  and  harness 

Safes,  doors,  and  vaults,  tire-proof 

Shipbuilding 

Show-cases    

Slaughtering  and  meat-packing,  not  including  retail  butchering , 

Soap  and  candles    

Stencils  and  brands 

Stone-  and  earthcn-waie 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cig.arettes 

Upholstering  (see  also  Furniture) , 

Watch  and  clock  repairing 

Wheel wi'ightjng  (see  also  Blacksmithing;  Carriages  and  wagons) 

firework 

'Wood,  turned  and  carved  (see  also  Lumber,  planed) 

All  other  industries  (a) 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$52, 645,  010 


600,  000 

18,  000 

40,  075 

9,000 

13,  600 

494,  320 
13,  000 
17,";,  500 
384,  320 
323,  900 

590,  000 
77,  SOO 
60,  389 
2,424 

241,  300 

102,  500 
750,  000 

29,  000 
330,  000 

53,  500 

262,  650 
85,  200 
404,  735 
355,  000 
251,  448 


11,  500 
213,  500 

4,  102, 133 
440,  950 

2,900 

5,  268,  000 

17,  000 

570,  500 

25,  190,  000 

380,  000 

130,  500 
869, 150 
92,  500 
92,  500 
1,  275, 108 

76,  000 

561,647 

279,  000 

84,200 

21,  826 

8,200 
65,  000 

42,  500 

92,  930 
237,  000 

346,  000 

21,  050 
124,  686 

1,  667,  600 

48,  300 

96,  690 
59,  000 

93,  000 
35,  000 

693,  000 

111,  056 
8,100 

8.5,  500 
337,  000 

85,  910 

43,  250 
47,  900 

22,  300 
7,3(10 

21,8(10 

2,  903,  898 


AVEEAGK  KUMBEK  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


32,  Oil 


292 
8 

88 
17 


10 

84 
168 
291 

692 
102 
1.50 
10 
182 

67 
775 
25 
34 


164 

57 

414 

326 

53 


4 

47 

2,693 

329 


4,185 

11 

495 

14,  559 

358 


585 
25 
30 

284 

16 

281 

96 

70 

107 

13 
11 
42 
128 
80 

76 

13 

106 

654 

60 

94 
49 
210 
29 
91 

23 
12 
69 
183 
211 

33 
15 
65 
10 
26 

945 


Females 

above  15 

years. 


1,681 


Children 

and 
youths. 


3,233 


475 

147 

57 

5 


138 


48 


310 


Total 

amount  paid 

in  wages 

during  the 

year. 


90 

1,063 

52 

13 
60 


$17, 168,  989 


132,  769 
7,776 
47,  278 
10, 195 
12, 160 

128,  376 

12, 145 

37,  429 

103,  594 

122,  604 

339, 164 

39,  570 

76, 195 

4,356 

102,  550 

37,  400 

314,  325 

16,  600 

36,  380 

8,720 

54,284 

50,  550 

154,  596 

175, 184 

28,  010 


4,550 
21,942 

1,  390,  224 
164,  616 

4,664 

2,  501,  431 

5,060 

203,  969 

8,  072, 110 

148,  709 

52,  410 
196,  682 

13,  500 

17,  000 

136, 483 

12,  400 
154,  643 
26,  945 
36,  021 

53,  577 

6,389 

6,280 

25, 113 

66,438 

33,  232 

47,  283 
10,  809 
49,  864 
465,  041 
22,  860 

54,832 
26,  350 
102,080 
20,  200 
41,  379 

14, 212 

6,707 

49,  450 

121,  775 

83,814 

30, 150 
10, 190 
26,  045 
6,099 
16,  143 

558,  229 


Value  of 
materials. 


$42, 109, 777 


239,  710 
27,  747 
39,  354 
5,360 
21,  600 

382,  826 

13,040 

91,  440 

411, 174 

127,  084 

648,  836 
111,  909 
156,  024 
5,773 
146, 140 

74,  500 
1, 105,  200 

80,  000 
1,108,390 

34,  400 

114,  352 
147,  965 
868,  555 
269,  793 
62,240 


2,650 

681,  701 

2,  664,  749 

269,  848 

5,700 

1,  997,  303 

196,  201 

413, 164 

19,  288,  063 

571,  943 

86,  419 

1, 187,  026 

217,  010 

145,  850 

656,  373 

33,  500 

615.  325 

259,  900 

32,  096 

64,430 

3,060 

118,  464 

241, 100 

72,  461 

281,  706 

322,  508 
3,093 

97,  837 
465,  977 

46,  600 

98,946 
25,  000 
144,  333 
72,  000 

1,  302, 167 

83, 825 

1,725 

67,744 

312,  956 

97,  690 

64,608 
7,650 
24, 412 
12,900 
20,  279 

2,  549, 294 


a  Embracing 
bronze  cast 
vegetables, 

hats  and  caps;  hosiery  and  knit  goods;  mk :  iron  nails  and  spikes,  cut  and  wrought;  iron  railing,  wrought;  iron  work,  architectural  and  ornamental;  jowe'ry; 
kaohn  and  ground  earths;  lamps  and  reflectors;  lead,  bar,  pipe,  sheet,  and  shot;  hquors,  distilled;  lithographing ■  lock- and  gunsmithinff-  malt-  mantels,  slat*, 
marble,  and  marbleized;  mm(!ral  and  soda  waters;  pickles,  preserves,  and  sauces;  plated  and  britannia  ware;  reo-alia  and  society  banners'  and  emblems;  saws; 
springs  steel,  car  and  caniage;  steam  fitting  .and  heating  .^pparatus ;  tobacco,  chewing,  smoking,  and  snuff;  trunk s'and  valises  ■  umbrellas  and  canes ;  npholsteniig 
matenals;  varnish;  washing-machines  and  clothes- wringers;  whips;  and  wooden  ware.  ..luKieimo  auu  v»u<,=  ,    r 
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Table  VL— MAJSIUFACTDEES  OP  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES:  1880. 

CITY  OF  PORTLAND,  ME. 

[Statistics  collected  under  tlie -direction  of  Maeshal  17,  Eicn,  Special  Agent.] 


Mechanical  and  manufaotnring  industries. 


All  industries 

Blacksinithiug  (see  also  Wheel wrighting) 

Bookbinding  and  blank-book  making 

Boots  and  shoes,  including  custom  -work  and  repaii-ing 

Bread  and  other  bakery  products 

Brooms  and  brushes 

Carpentering 

Carriages  and  wagons  (sec  also  Wheelwrighting) 

Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods 

Clothing,  men's 

Confectionery 

Cooperage  

Drugs  and  chemicals 

Flouring-  and  gi'ist-mill  products 

Eoundery  and  machine-shop  products  (see  also  Steam  fittings  and 
heating  apparatus) . 

Fruits  and  vegetables,  canned  and  preserved 

Furniture 

Hats  and  caps,  not  including  "wool  hats 

Looking-glass  and  pictui-e  frames 

Lumber,  planed 

Marble  and  stone  "n'ork 

Masonry,  brick  and  stone 

Painting  and  paperhanging 

Photographing. 

Plumbiug  and  gasfitting 

Printing  and  publishing 

Saddlery  and  harness 

Shipbuildiug 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

Steam  tittings  and  heating  apparatus  (see  also  IB^oundery  and  machine- 
shop  products). 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Wheelwrightiug  (see  also  Blaoksmitbing ;  Carriages  and  wagons) 

All  other  industries  (a) 


No.  of 

estab- 

Ush- 

ments. 


Capital. 


,  243,  225 


1,350 
42,  700 
166,  000 
67,  900 
45,  000 

21,  200 
69,  500 
30,  500 
12,  000 
146,800  I 
I 
49,  200 

36,  700 
83,  000 

37,  000 
527,  000 


700,  000 
75,  SOO 
18,  500 
4,500 
85,  000 

6,500 

3,800 

7,500 

18,  200 

16,  000 

155,  900 

13,  700 

112,  400 

150,  000 

4,000 


64,  700 

6,900 

3,850 

1,  460,  125 


A^^ERAGE  KUMBER  OF 
UAXDS  EMPLOYED. 


Males 

above  16 

years. 


36 
81 
27 
15 
415 


1,575 

Hi 
11 

7 
47 

20 
20 
33 
19 
36 

162 
32 

167 
67 
13 


49 

21 

13 

1,103 


Females  Children 
above  15       and 
years,     youths 


24 

152 

3 


84 


940 

7 

13 


733 


Total 

amount  paid 

in  wages 

during  the 

year. 


V;uue  of 
materials. 


Value  of 
products. 


$1,  541, 


50,813,962 


,  832,  931 


600 
3 


1 

8 

1 

28 

4 

1 

4,  318 

22,  500 

141,  070 

35,  030 

26,  000 

25,  8.50 
49,  550 
16,  065 
7,835 
:,990 


13 

750 

34,738 

9 

600 

5 

800 

192 

867 

144.  000 

49,  800 

8,850 

3,500 

27, 180 

7,500 
9,500 

12,  450 
9,300 

14,  650 

107,184 

13,  750 
76,  467 
28,  000 

3,900 


22,  700 

8,862 

6,420 

364,  015 


2,  KOII 

51,  000 
40-3,  100 
118,  836 
174,  000 

29,  900 
53,  -143 

l.:.;i,  .-.hil 

225,  5IIU 

50,  700 
63,  400 
37,  250 
124,  750 
322, 121 


618,  0«0 

110,  450 

28, 150 

8,000 

236,  600 

7,387 
5,  2M 
8,  350 
7,  500 
40,  496 

80.  278 

26,  650 

145,  804 

505,  000 

12,  500 


48,  700 

14,  500 

3,100 

,  995,  745 


11,700 

88,  500 

629,  GOO 

179,  254 

235,  000 

67,  350 
136,  500 
105,000 

32.  078 
348,  50O 

83,  000 
117,  600 

62,  50O 
133,  760 
GOO,  400 


1,  050,  OOO 

213,  SOO 

48,  300 

13,  800 

291,  050 

1. 1,000 
18,  50O 
26,845 
29,  300 
67,  600 

227, 189 

56,  500 

242,  818 

667,  OOO 

22,  000 


111,  200 

29,  000 

12,  600 

;,  767,  281 


(^  Embracing  agricultural  implements;  awnings  and  tents;  babbitt  metal  and  solder;  belting  and  hose,  leather;  boot  and  shoe  cut  stock;  boxes,  fancy  and 
paper;  boxes,  wooden,  packing;  brass  castings;  carriage  and  wagon  materials;  cutlery  and  edge  tools;  drain  and  sewer  pipe;  dyeing  and  finishing  textiles; 
electroplating ;  emery  wheels ;  engraving  and  die-sinking ;  engraving,  steel ;  engraving,  wood ;  fertilizers ;  files ;  tlavorlng  extracts ;  food  preparations ;  furnishing  goods, 
men's;  glass,  cut,  stained,  and  ornamented;  grindstones;  hairwork;  hones  and  whetstones ;  instruments,  x>rofes8ional  and  scientific:  iron  and  steel:  iron  forgings ; 
ironwork,  archit'ectural  and  oi'nameutal;  ivory  and  bone  work;  lamps  and  reOectors;  lasts;  leather,  dressed  skins;  leather,  tanned;  lock-  and  gun-smithing;  matches; 
mineral  and  soda  waters;  models  and  patterns;  musical  instruments,  organs  and  materials ;  oil,  lubricating;  paints;  patent  medicines  and  compounds;  pickles, 
preserves,  and  sauces ;  plated  and  bi  itannia  ware ;  refrigerators ;  regalia  and  society  banners  and  emblems ;  roofing  and  roofing  materials  ;  sasb,  doors,  and  blinds ; 
show-cases;  soap  and  candles;  stationery  goods;  stone-  and  earthen-ware;  straw  goods;  sugar  and  molasses,  beet;  sugar  and  molasses,  refined;  tools;  trunks  and 
valises;  varnish;  window  bluids  and  shades;  wood,  turned  and  carved;  and  wool  hats.  ^ 

CITY  OP  POIJGHKEEPSIE,  N.  Y. 
[Statistics  collected  under  the  direction  of  Samuel  J.  Farnum,  Special  Agent.] 


All  industries 

t 

Blacksmithing  (see  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

Carpentering 

Carriages  and  wagons  (see  also  Wheel  wrighting) 

Clothing,  men's 

Confectionery 

Cooperage  

Furniture 

Iron  and  steel 

Jewelry 

Liquors, ma^t " ,' . '...'.'.'. 

Marble  and  stonework  ...!.' "I! !...!."....".'!!'...'".". 

Masonry,  brick  and  stone 

Painting  and  paperhanging 

Photogiaphing 

Plumbing  and  gasfitting 

Printing  and  publishing 

oaddlery  and  harness 

aaah,  doors,  and  blinds 

Soap  and  candles 

Tinware,  copperware,  and  sheet-iron  ware 

JjObacco,  ciffars  and  cigarettes 

Wheelwrigbting  (see  also  Blacksmithing ;  Carriages  and  wagons) 
AH  otherindustries  (a) 


140 


:,  728,  700 


11,  600 
511,400 
49,  000 
45, 100 
66,  900 

60,  500 
52,  000 
64,  000 
20,  700 
913,  000 

41,  500 

76,  000 

19,  000 

6,500 

2,900 

8,600 
6,300 

94,600 
9,500 

46,  000 

38,  000 
19,  800 
20,700 
7,000 
1,  538,  300 


148 
27 
81 
93 

77 

17 

118 


12 
98 
14 
48 

9 

42 

33 

10 

628 


$761,  711  jl   $2,  781,  289  |    $4,  392,  900 


371 


84 


2,  575 
44,  953 
13, 100 
29,  300 
37,457 

28,  400 
6,850 

53,  500 
6,752 

66,  016 

5,600 
15, 001 

7,  685 
10,  800 

3,000 

4,300 
4,  200 
42,  773 
5,002 
6,641 

2,636 
14,  838 
13, 198 

2,516 
333,  558 


2,400 

IB,  100 

133,  815 

202,  596 

64,100 

98, 100 

53,  600 

107,  OOO 

58,  955 

122,  400 

78,  000 

176,  600 

32,  200 

56,  000 

100,  000 

200,  000 

8,  450 

30,  000 

565,  554 

746,  543 

3,  550 

12,  850 

75,  ilOO  I 

8,  .'00 
14,  000 

2,  600 

2, 100 

3,  7.50 
16,  346 

6,  57U 
28,  SOO 


16,  535 
12,000 
6,200  1 
1,459,982 


135,301 

33,  160 

30,  500 

7,600 

11,500 
11,850 
82,  420 
17,415 
57,  550 

42,  073 

42,  600 

30.  375 

14,  230 

,  IW,  238 


a  Embracing  agricultural  implements •  bar's  paper ;  carpets,  other  than  rag ;  carpets,  rag ;  cutlery  and  edge  tools  ;  dyestufls  and  extracts :  flouiiag-  and  grist- 
mill products;  fonndery  and  machine-shop  proTlticts  ■  furniture,  chairs  ;  glass;  hardware;  hones  and  whetstonts;  leather,  cunied  :  leather,  tanned  ;  mattresses  and 
spring  beds;  mineral  and  soda  waters:  musical  instniments,  pianos  and  materials  ;  shipbuilding;  shirts;  silk  and  silk  goods;  slaughtering  and  meatpacking  ;  stone- 
and  earthen-ware ;  watch  and  clock  repairing ;  and  wood,  turned  and  carved. 
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Table  VI.— MAJ^UPACTDEES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES:  1880. 


CITY  OF  PEOVIDENCE,  R.  I. 

[Statistics  collected  under  the  direction  of  J.  Albert  Monroe,  Chief  Special  Agent.    See  note  on  page  379.] 


Mechanical  and  manufaoturinj?  industries. 


All  industries 


Blacksmithing 

Bookbinding  and  blank -hook  toaking 

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  wooden,  packing 

Brass  castings 


Bread  and  other  hakery  products. 

Brooms  and  brushes 

Carpentering 

Carriages  and  wagons 

Clothing,  men's 


Clothing,  women's 

Coffee  and  spices,  roasted  and  ground 

Cothns,  burial  cases,  and  undertakers'  goods 

Confectionery 

Cooperage  


Cotton  goods 

Cutlery  and  edge  tools  (see  also  Hardware) 

Dentistry,  mechanical 

I>rugs  and  chemicals  (see  also  Patent  medicines  and  compounds) . 
Dyeing  and  cleaning 


Dyeing  and  iinishing  textiles  - 

Dypptulis  and  extracts 

Electroplating 

Enameling 

Engraving  and  die-sinking  . . . 


Engraving,  wood 

Fancy  articles 

Tiles  

Fioui'ing  and  grist-mill  products 

Eoundery  and  machine-shop  products 

Furniture  (see  also  Mattresses  and  spring  heds). 

Gas  and  lamp  fixtures 

Gold  and  silver,  reduced  and  refined 

Hairwork 

Hardware  (see  also  Cutlery  and  edge  tools) 

Ivory  and  bone  work 

Jewelry 

Lapidary  work 

Leather  goods 

Liquors,  malt ; ^ 


Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Wood,  turned  and  carved) 

ilarhlo  and  stone  work    , 

Masonry,  brick  and  stone 


Mattresses  and  spring  beds  (see  akso  Furniture) 

Mineral  and  soda  waters 

Models  and  patterns '......'.'.'.'. 

Painting  and  pai)erhanging '"[ 

P.itent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 

Photographing 

Plumljing  and  gasfiltiug '.'.'.'. '.V.'.'.'.'. 

Printing  and  jinblishing' '...'.'.'. 

Pumps,  not  including  steam  pumps 

Saddlery  and  harness ","' 


Shipbuilding 

Shoddy .".".. .".'.'.'".'.'.'.'.'.".".".'.'.".".'.'".' 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

Soap  and  candles 

Stationery  goods 


Stencils  and  brands 

StT'aw  goods 

Tinware,  copperware,  and  sheet-iron  ware. 

Tobacco,  cigars  and  cigarettes 

Trunks  and  valrsos 


No.  of 
estab- 
lish- 
ments. 


Umbrellas  and  canes i 

Wood,  turned  and  carved  (see  also  Lumber,  planed) .' 

Wool-n  goods  (see  aUo  Worsted  goods) I 

Worsted  g(pods  (see  also  Woolen  goods) .' ! 

All  other  industries  (a) 


1,205 


7 
4 
55 

15 
3 
6 

7 
5 

4 
142 
7 
3 
3 

5 

7 

6 

23 

29 

4 
3 
3 
65 

22 

10 
21 
17 
3 
26 


Capital. 


$27, 177,  006 


70,  425 
50,  300 
27,  200 

19,  300 
103,  900 

115,  700 
12,  700 
254,  750 
149,  505 
833,  877 

21,400 
42,  000 
40,  000 
14,  800 

20,  732 

2,  453,  854 

25,  550 

20,.025 

53,  500 

6,000 

2,  925,  000 
144,  000 

65,  600 

123,  000 

17,  900 

1,  750 

21,  500 
437,  600 

217,  600 

3,  563,  975 

218,  7.50 
91,  000 

138,  000 
21,  050 
109,  300 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 
above  16 
years. 


36,000  ' 

2,  755,  070 

22,  000 

45,  600 
160,  000 

4,950 

30,  200 

84,  000 

320,  800 

60,  300 

29,  700 

20,  SOO 

5,000 

69,  305 

373,  600 

40,  750 

39,  550 

222,  050 

11,  000 

45,  700 

1.52,  500 

33,  000 

273,  000 
8,900 

24,  300 

9,000 

2,300 

121,500 

24,  350 

21,  200 

1,700 

12,  5ii|l 
1,  Kil.  700 
1,  2j1,  000 
6,506,  ;;8s 


16,  050 


104 
41 
38 
36 
60 

124 
14 
638 
164 
417 


19 
32 
13 
27 

609 
45 

9 
22 

6 

853 
40 
58 
93 
52 


25 
321 


310 
46 
25 


142 

00 

2,  411 

39 

38 


5 

17 

63 

276 

221 

21 

14 

7 

279 

92 

30 

76 

289 

6 

75 

83 
35 
85 
10 
21 

7 

5 

197 

52 

11 

2 

10 

815 

851 
2,  045 


Females 

above  15 

years. 


535 


1, 129 


Children 

and 
youths 


77 

7 


675 


.568 
913 
067 


1,716 


Total 

amount  paid 

in  wages 

during  the 

year. 


274 


2 
10 


178 
2 
3 


28 

1 

11 

60 

' 

2 

26 

4 
4 

381 
203 
296 


i9,  464, 110 


54,428 
26,  835 
18,  463 
14,  434 
32,  209 

62,  577 
7,  245 

341,125 
8.5,  .371 
393,  939 

18,555 
10,  076 
18,  9.58 
10,  501 
14,  884 

487,  393 

15,889 

8,046 

10,  924 
0,708 

412,  608 
19, 195 

36. 102 
44,  816 
34,941 

2,146 

11,  367 

129,  944 
21, 106 

1,  552,  842 

102,1.50 
20,  500 

18,  627 
5,300 

63,  743 

35,  230 
1,  014,  836 

16,  083 

19,  4:0 
38,  785 

3,702 

10. 103 
28,  309 

130,  823 
94,  064 

9,  356 

6,149 

4,389 

133,  185 

63,  209 

26,1.-6 

43,  641 
219,  429 

2,  663 

36,  024 

51,  077 
14,  290 

44,  302 
2,598 

16,  898 

2,665 

5,553 

106,811 

28,  774 

6,958 

660 

5,413 

041,391 

601,  588 

1, 159,  250 


Value  of 
materials. 


$22,  794,  227 


54,  423 
28, 100 
38,  321 

36,  396 
115,  COO 

305,  022 

14,  085 

692,  O60 

114,  910 

1,  090,  566 

94,  825 
121,  536 
45,  923 
30, 188 
27, 150 

1,  323,  024 

16,  660 
9,892 

78,  800 
1,788 

834,  807 
162,  500 
130,  372 
59,  263 
6,428 

2,660 

35,  084 

140,  095 

392,  875 

1,  912,  589 

415,  584 
34,  600 

1,  366,  471 

18,  930 

37,  484 

17,  375 

2,  495,  824 

11.200 

63,  950 

233,  052 

2,702 
31,  860 
23,  910 
82,  740 
129,  290 

80,  260 

15,  240 

1,480 

111,  178 

285,  864 

15, 101 

87,  796 

173, 200 

7,963 

46,  274 

57,  883 

131. 154 

1,  318, 116 

22,  925 

23,  910 

8,730 

547 

196,292 

66,  261 

14,  805 

1,  050 
12,  500 

1,  973,  001 

2,  002,  630 

3,  203,  693 


Talus  of 
products. 


•ir;  boxes,  fancy  and  paper:  biidges;  buttons;  collars «nd 
lira;  iurs,  dressed;   glas,s,  cut,  stained,  and  ornamcnicai 


a  Embracing  agricultural  implements ;  belting  and  hose,  leather ;  boots  .and  shoes,  Tubber;  boxes  cii 

cuil.s    paper;   corsets;  cotton.lies;   drain  and  sewer  pipe;    fire-arms ;   fonndery  supplies;   furniture' eli  

mf,',';r".'f;^l'f'^'  '"'*'  ™'}  ■'■'T'  ''°°?'  ''""^  'yes;  iron  and  steel;  iron  forgings;-iron  pipe,  wronght;  leadrbaK  pTTO.'Hh^e't^and'shV'Ve^athcr  "dres^^^^^ 
hthographmg;  musical  instruments,  organs  and  n.aterials;  oil,  cottonseed  and  cake ;  paints;  paving  materials;  pM<les  preserves  and  sa^^^^^ 
ware ;  rublier  and  elastic  goods ;  safes,  doors,  and  vaults,  fire-proof;  sash,  doors,  and  blinds ;  saws ;  lerewa  ;  sewing  machines  anrittaohmmtv  shirts -silk  ami  sill! 
fSdwJrewo?^''™'  ''P''^*'"Se"ods;  starch;  stone- and  earthen-ware;  taxidermy;  toys  aard  game's;  uphol'eteringf  wlicrcases;  widow  b^^^^^^ 
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Table  VI.— MANUFAOTUEBS  OF  100  PEINOIPAL  CITIES,  BY  SPECIFIED  INDUSTKIES :  1880. 


CITY  OF  QUINCY,  ILL. 

[Statistics  collected  under  the  direction  of  A.  L.  Langdon,  Special  Agent.] 


Hechanical  and  manufacturing  industries. 


All  industries. 


Agricultural  implements    

Blactsmithing  (see  also  Wlieelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  wooden,  packing 

Bread  and  other  bakery  products 


Brick  and  tile 

Carpentering 

Can-iages  and  wagons  (see  also  "Wheelwrighting)  . 

Clothing,  men's 

Cooperage 


Drugs  and  chemicals 

riouring-  and  grist-mill  products 

Poundery  and  machine-shop  products  . 

Furniture 

Lime 


Liquors,  malt 

Looking.glass  and  picture  frames. 

Lumber,  planed 

Marble  and  stone  work 

Painting  and  paperhanging 


Photographing 

Printing  and  publishing , ... 

Saddlery  and  h.irness 

Slaughteiing  and  meat-packing,  not  including  retail  bntclicring 
Tinware,  copperware,  and  sheet-iron  ware 


Tobacco,  chewing,  smoking,  and  snuflf  (see  also  Tobacco,  cigars  and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snuff). 

"Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and  wagons) 

All  other  mdustries  (a) 


No.  of 
estab- 
lish- 
ments. 


318 


Capital. 


4,  078,  200 


9 

37 


160,  000 
3,  1.50 
6,075 
Id,  500 
66,  850 

25,  400 
20,  550 
277,000 
30,  600 
23,  200 

33,  000 
289,  000 
809,  900 
199,  3no 

61,  500 

406,  650 
4,300 

62,  000 
9,700 
5,900 

13,  500 
54,  000 
49,  6.50 
180,  000 
32,  750 

740,  250 

34,  025 

9,600 
414,  300 


AVEJIAGE  NUMBER  OF 
HANDS  EMl'LSYED. 


Males     "Females 
above  16  above  1 
years.       years. 


137 
16 
25 
28 
93 


69 
193 

53 
139 

29 

99 

425 

197 

93 


6 

126 

61 

49 

10 
80 
63 
100 
42 

161 


26 
301 


Children 

and 
youths. 


31 


178 
10 


Total 

amount  paid 

in  wages 

during  the 

year. 


$1,  271,  995 


52,  326 
4,274 
8,063 
10,  000 
33,  875 

15,180 
2G,  550 

86,  355 
23,250 
32,  725 

12,  690 

60,  725 

213,  319 

87,  750 
35,  505 

39,  970 
1,470 
39,  000 
16,  000 

14,  040 

4,796 
56,  820 
24,  211 
18,  500 

15,  674 

151,  075 

31, 839 

10,  260 
145,  763 


Value  of 
materials. 


$5,  0S9,  880 


66,  019 
4,975 
8,435 

15,  550 
134,  605 

7,660 
42,  3:5 
150,  639 
45,  000 
60,  460 

18,  700 

1,  555,  921 

300,  826 

59,  500 

70,  832 

171,  871 
5,500 

69,  oeo 

24,  200 
11,  690 

4,335 

67,  500 
53,  776 

836,  000 
36,  650 

822,  335 

38,  602 

10,  100 
397,  074 


Value  of 
products. 


$8. 103,  277 


174, 000 
13,050 
23, 130 
26,  240 

189,  785 

29.250 
95,  175 

351,  300 
93,  500 

128,  975 

49,500 

1,  723,  365 

954,484 

194,  700 

140,  675 

306,  980 
11,000 

187,  000 
42,  200 
31,  584 

17,  950 
135,  900  ■ 

95,  300 
967,  050 

78,300 

1, 170,  070 

102,  200 

26,  550 
737,  464 


a  Embracingawnings  and  tent.8  ;  bone-,  ivory-,  and  lamp-black ;  bookbinding  and  blank -book  making ;  brass  castings ;  brooms  and  brushes ;  coffee  and  spjces,  roasted 
and  ground;  coffins,  burial  cases,  and  undertakers'  goods;  dyeing  and  cleaning;  files;  hairwork;  hats  and  caps;  lead,  bar,  pipe,  sheet,  arid  shot;  lumber,  sawed; 
mattresses  and  spring  beds ;  miner.al  and  soda  waters;  musical  instruments,  organs  and  materials;  paper;  saws  ;  shirts ;  show-cases ;  soap  and  candles ;  steam  iittmgs 
and  heating  apparatus ;  stencils  and  brands;  stone- and  earthen-ware ;  trunks  and  valises ;  vinegar;  windmills;  and  wooden  ware. 

CITY  OF  READING,  PA. 
[Statistics  collected  under  the  direction  of  John  B.  Sntdek,  Special  Agent.] 


All  industries. 


Agricultural  implements 

Baskets,  rattan  and  willow  ware 

Blacksmithing 

Boots  and  shoes,  including  custom  work  and  repairing  . 
Boxes,  cigar 


Boxes,  fancy  and  pajier 

Bread  and  other  bakery  products. 

Brick  and  tile 

Brooms  and  brushes 

Carpentering 


Carpets,  rag 

Carriages  and  wagons 

Clothing,  men's 

Coffins,  burial  cases,  and  undertakers'  goods  . 
Confectionery 


Foundery  and  majchinc-shop  products  . 

Furniture 

Eaidwaro 

Iron  and  steel 

Leather,  curried 


Leather,  tanned 

Liquors,  malt , . . 

Marble  and  stone  work 

PaiKting  and  paperhanging 
Photogiaphing 


Printujg  and  publishing 

Saddlery  and  harness 

Shirts  

Tiuwaro,  copperware,  anA  sheet-iron  ware. 
Tobacco,  cigars  and  cigarettes 

"W"oolhats 

All  other  industries  (a) 


330 


$7,  498,  256 


2,450 
400 

7,450 
90,  025 
10,  750 


41,  300 
197,  600 

8,128 
77,  850 

4,300 
22,  300 
150, 100 
17,  900 
20,  100 

608,  265 

80,  600 

422,  363 

2,  316,  000 

42,  867 

93,  233 

570,  000 

70.  500 

2l',  100 

6,800 

221,400 

15,  000 

6,400 

67,  726 

76,  000 

511,  000 
1,  639,  650 


5,413 


6 

73 
138 

23 
106 

34 
60 
92 
9 
16 

758 
79 

.529 

1,378 

27 

47 
79 
31 
04 
12 

163 
20 
4 
54 
63 

386 
1,  032 


3 

"i66 


17 

1 
111 


174 
233 


658 


$8,  390,  910 


63 

219 


1,992 
1,190 
6,800 

32,  865 
5,100 

3,100 
23,  725 
38,  617 

7,  375 
34, 1S7 

10,470 

16,  000 
42,  805 

3,  650 
7,600 

2S4,  372 

27,  700 

18J,  602 

0-.J-i.  237 

10,  713 

18,082 
43,280 
11,760 

17,  075 
0,935 

62,  444 
6,  970 

5,  ISO 
20,  930 

33,  200 

205,  314 
444,  980 


2,  100 
1,  7.50 
6,  163 
66,  840 
25,  450 

4,  750 
71,  950 
81,408 
16,  6U0 
06,  442 

12, 100 
20,  000 
113,  763 

9,  030 
28,  400 

519,  019 

64,  235 

188,241 

989,949 

'109,096 

1.52,  224 
214,041 
44,400 


$13,  261,  095 


996  i 

US9  1 


5,600 
4,460 

20,  184 
113,  947 

44,  800 

10,  800 
139,  480 
169,  424 

38,  900 
131,  954 

31,  543 
47.  100 
170,000 
]ii.  300 
40,  COO 

967,  200 

140,230 

57il,  789 

4,  074.  447 

135,  825 

]  ,'i4,  205 

3N'.l,  200 

S4,  600 

50,284 

]7,500 

167,400 
25.  250 
2.1,  800 
64,096 

154,316 

1,142.334 
4,  046,  438 


watch  and  clock  repairing;  wood,  turned  and  carved;  and  Wijoleii  •^"vua 
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Table  VI.— MANUFACTUEES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES:  1880. 


CITY  OF  RICHMOND,  VA. 

[Statistics  collected  Tmder  the  direction  of  James  A.  Cabell,  Special  Agent.] 


Medianical  and  mannfacturing  mdnstries. 


All  industries ■ 

Agricultural  implements , 

Blacksmitliing  (see  also  "Wheelwxighting) - 

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  cigar ■ 

Boxes,  fancy  and  paper 

Boxes,  -wooden,  packing 

Bread  and  other  hakery  products - 

Brick  and  tile 

CarpentL^ring 

Caniages  and  wagons  (see  also  Wheelwrighting) 

Clothing,  Djcn'3 

Coifec  and  spices,  roasted  and  ground 

Confectionery 

Cooperage 

Drugs  aiid  chemicals  (see  also  Patent  medicines  and  compounds) 

Dyeing  and  cleaning 

Fertilizers -, 

Flouring-  and  giist-mill  products 

Foundcry  and  machine-shop  products 

Furniture 

Hairwork 

Iron  and  steel 

Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 

Marble  and  stone  work 

Oil,  lubricating 

Painting  and  x>aperhang-ing 

Patent  medicines  and  com^jounds  (see  also  Drugs  and  chemicals) 

Photographing '• 

Plumbing  and  gasfitting 

Printing  and  publishing 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Shipbuilding 

Soap  and  candles 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snuff). 

Tobacco  stemming 

"Watch  and  clock  repairing 

"WTieelwrighting  (see  also  Blacksmithtng ;  Can'iages  and  wagons) 

-AJl  other  industries  (a) 


17o.  of 

estab- 

Ush- 

ments. 


598 


Capital. 


$6,  884,  386 


219,  530 
1,925 

30,  900 
6,100 

18,  000 

97,  600 
B9,  000 
21,  500 
41,  000 
63,  000 

155,  367 
46,000 
69,  700 
33,  700 

142,  500 

5,150 

298,  000 

1,  226,  500 

523,  500 

108,  650 

7,500 

703,  000 

4,400 

8,  950 

20,  400 

12,  COO 
14,  200 

37,  000 
21,000 
23,  000 

177,  300 

38,  100 
73,  500 

3,500 
26,  000 

88,  050 
1,  333, 100 


435, 184 
1.5,  700 

27,  450 
509,  000 


AVEEAGE  KUMDEE  OF 
HANDS  EMPLOYED. 


Males 

above  16 

years. 


9,218 


246 
15 

2''4 
15 
52 

121 
74 
64 
158 
101 

163 

36 

63 

238 

247 

12 

172 

191 

3,044 

124 

5 

1,004 

11 

28 

56 

7 

36 
32 
36 

28 

241 
74 

100 
23 
17 


261 


369 
16 


77 
456 


Females  Children 
above  15!      and 
years,      youths. 


3,872 


14 


405 
1 
7 


1,704 

19 

470 


1,957 


3 

5 

103 

12 
1 

19 
2 


202 
3 


1 

145 


Total      ■ 

amount  paid 

in  wages 

during  the 

year. 


82,  904 
2,410 

38,  046 
5,700 


51,  671 

30,  311 
17,  900 
68,055 

31,  750 

80,  308 
13,000 
23,687 

36,  765 
39,  200 

4,800 

28,  960 

79,665 

287,  993 

55,  605 

8,200 
336,  311 

4,200 
10,  400 
24,200 

990 
12,  250 
10, 160 
17,444 
15,  230 

131,  495 

37,  644 
39,  092 

9,300 
7,100 

55,800 
895,  657 

76,  770 

81,  216 
10,  361 

17,  976 
187,  385 


Value  of 
materials. 


$12, 141,  512 


114,  972 
2,430 

104,  080 
21,500 
26,210 

114,  482 

148,  540 

9,125 

136,  410 

66,  900 

169,  511 
143,  000 
98,624 
89,  723 
160,  250 


16,  900 

1, 173, 801 

6,650 

21,  850 

28,  600 

11,300 
19,  500 
25,  900 
9,900 
40,  500 

112,  834 
71,  020 

201,  513 

8,900 

19,  400 

136,700 
3, 109,  076 

152,  980 

767,  973 
7,030 

25,  210 
1,  657, 159 


Value  of 
products. 


$20, 790, 106 


328,  988 
8,170 
268,  681 
35, 600 
107,410 

206,  on 
232, 060 
36, 460 
272, 000 
140,  000 

369, 022 
241, 000 
151,450 
155,  282 
247, 790 


10,  400 

23, 600 

326,  450 

476,  OOO 

2, 147,  762 

2,443,432 

541,  898 

1, 056, 351 

96,  570 

232, 010 

33, 000 
1,  973, 016 
16, 700 
50,  500 
71, 100 

20, 500 
47, 860 
63,  SOD 
49, 300 
79, 500 

328, 325 
141, 400 
311,184 
23,  500 


343,702 

1,074,005 
28, 300 

69, 000 
2, 237,  023 


a  Embracing  bagging,  flax,  hemp,  and  jute;  bags,  other  than  paper;  bags,  paper;  baskets,  [rattan  and  wiUow  ware;  bookbinding  and  blank-book  making; 
boot  and  shoe  uppers;  brass  castings;  brooms  and  brushes;  coppersmithing;  engraving,  wood;  food  preparations ;  furs,  dressed;  grease  and  tallow;  instruments, 
professional  and  scientific ;  iron  bolts,  nuts,  washers,  and  rivets;  iron  forgings;  iron  work,  architectural  and  ornamental;  kindling  wood;  leather,  tanned;  liquors, 
vinous ;  lithographing ;  lumber,  planed ;  mineral  and  soda  waters ;  musical  instruments,  organs  and  materials :  masonry,  brick  and  tile ;  nets  and  seines ;  paints; 
paper;  pumps;  regalia  and  society  banners  and  emblems;  saws;  slaughtering  and  meat-packing;  stencils  and  brands;  stone- and  earthen- ware ;  trunks  and  valises; 
type  founding;  umbrellas  and  canes ;  upholstering;  and  wirework. 

CITY  OF  EOCHESTEE,  N.  Y. 

[Statistics  collected  under  the  direction  of  Jameb  S.  Graham,  Chief  Special  Agent.] 


All  industries 

Agricultural  implements 

Baking  and  yeast  powders 

Baskets,  rattan  and  willow  ware 

Blacksmithing  (see  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing 

Boxes,  cigar • 

Boxes,  fancy  and  paper 

Brass  castings - 

Bread  and  other  bakery  products 

Brick  and  tile 

Brooms  and  brushes 

Carpentering  

Carriages  and  wagons  (see  also  "Wheelwrighting) 

Clothing,  men's 

Clothing,  women's : 

Coffee  and  spices,  roasted  and  ground 

Confectionery 

Cooperage 

Cutlery  and  edge  tools  (see  also  Hardware) 

Dentistry,  mechanical 

Engravin  g,  wood 

Files 

Flouring-  and  grist-mill  products 

Foundcry  and  machine-shop  products  (see  also  Steam  fittings  and  heat 

ing  ;tpparatus). 
Furniture  (sec  also  Upholstering) 

4  in 


736       $13,  ICl,  870 


23,  000 

30,  500 

250 

29,360 

1, 180,  340 

14,  600 

12,  000 

12,  800 

136,  300 

300,  000 

1,450 

194,  075 

564,  000 

1,  076,  200 

74,  000 

19,  000 

29,  8.50 

70,  850 

208,  800 

5,500 

3,500 
45,  300 
608,  5UU 
988,  500 

■IW,  DUO 


26 
6 
1 

48 
1,341 

21 
15 
5 
88 
213 

7 

597 

,    401 

598 

7 


134 

164 

2 


43 
118 
7G4 


879 


1,886 
218 


4 
16 

2 
5 
12 
255 
2 

1 
3 


$5,  217,  713 

13,  744 
3,034 

300 

22,  853 

849,  941 

7,170 

13,  495 

2,634 
38,  399 
61,  207 

2,800 
254,  691 

159,  427 

795,  900 

66,  000 

5,072 
11,  831 

44,  922 

53, 105 

1,000 

3,835 

20,  300 
69,  350 

378,  820  ' 

13,  372 

128,  550 

1,050 

23,  509 

2,  236,  634 

16,  800 

32,  700 

9,000 

210,  841 

37,  825 

12,  575 

620,  364 

232,  370 

3,  0S7,  000 

173,  000 

87,  000 
27,  050 
9-2,  340 
110,  485 
3,500 

1,150 

20, 100 

2,  330,  700 

600,  635 

1,478,266 


209,  650 


49,055 

153,000 

2,475 

78,476 

3,636,985 

28,000 
63,943 
17,000 
331,683 
172,000 

17,900 
1, 099, 000 

461, 989 
4,342,000 

293,000 

119, 000 
60, 410 
171, 170 
200,700 
10,200 

11,  w 

65,250 

2,550,815 

i;  282, 129 

647,900 
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Table  VI.— MANUPAOTUEES  OF  100  PRINCIPAL  CITIES,  BY  SPECIFIED  Iia)USTEIES:  1880. 

CITY  OF  E0CHE8TEE,  N.  Y.— Contiuued. 


Meclianical  and  manufacttiriiig  industriea. 


Furniture,  chaira 

Hardware  (see  also  Cutlery  and  edge  tools) 

Hats  and  caps,  not  including  wool  hats 

Lasts - 

Leather,  tanned 

Liquors,  malt 

Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds ;  "Wood,  turned  and 

carved). 
Lumber,  sawed 

Marble  and  stone  work 

Masomy,  brick  and  stone 

Mineral  and  soda  waters 

Models  and  patterns 

Painting  and  paperhanging 

Patent  medicines  and  compounds 

Perfumery  and  cosmetics 

Photographing 

Plumbing  and  gasfitting 

Printing  and  publishing 

Saddlery  and  harness 

Safes,  doors,  and  vaults,  fire-proof 

Sash,  doors,  and  blinds  (see  also  Lumber,  planed ;  "Wood,  tumed  and 
carved). 

Shipbuilding 

Shirts 

Soap  and  candles 

Steam  fittings  and  heating  apparatus  (see  also  Foundery  and  machine- 
shop  products). 

Stone-  and  eartlien-ware 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  chewing,  smoking,  and  snatf  (see  also  Tobacco,  cigars  and 
cigarettes). 

Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 
and  snuff). 

Hpholstering  (see  also  Furuitnre) 

watch  and  clock  repairing 

Wheelwrighting  (see  also  Blacksmitiiing ;  Carriages  and  wagons) 

Whips 

"Wire  work , 

"Wood,  turned  and  carved  (see  also  Lumber,  planed ;  Sash,  doors,  and 

blinds). 
All  other  industries  (a) 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$200,  000 

43,  500 

5,000 

12,  000 

lie,  000 

1,  083,  071 
2,900 

78,  500 
35,000 

220,  000 

264,  .^00 

12,  050 

24,  000 

1,  900 

18,  575 

351,  300 

79,  000 
52,  600 
36,  600 

474,  838 

74,  460 

202,  400 

60,  700 

105,  000 
17,  500 

55,  600 
76,  500 

14,  500 
212,  200 
541,  000 


41,  975 

13,  000 

4,500 

4,900 

110,  500 

12,  000 
103,  200 

1,  6S7, 136 


AVERAGE  NUMBER  OV 
HANDS  EMrLOYED. 


Total 

. ^j  amonnt  paid 

I  I      in  wages 

Females  Children    during  the 
and  year. 


Mai 
abovel6'abov6l5 
years.    }   years,      youths. 


285 
:J8 


31 


14 
37 

14 
ISO 
207 


11 

129 


1,056 


71 
248 


45 


1 

14 

110 


20 
448 


$94,  375 

12,  300 

3,700 

9,700 

28, 139 

156,  313 

664 

59,  704 

11,  090 

27,  500 

91,452 

27,  700 

6,100 

3,  346 

37, 147 

70,  000 
23,747 
26,  452 

26,  890 
230, 180 

45,  732 
41,  300 

27,  972 

35,  668 
9,106 

6,  560 
17,  610 

6,900 

89, 134 

155,  600 


30,  484 

11,281 
1,476 
3,350 

35, 103 


69,  851 
562,  355 


"Value  of 
materials. 


$110,000 

28,  700 

7,  000 

6,900 

168,829 

790,  .'OS 

9+!3ll0 
5,  550 


100,  500 

90.  308 
,54, 100 
24.  900 
820 
35,  371 

407 
80 
23 
58 

307 

600 
000 

790 
750 
825 

65,  100 
110,800 
50,  750 

85 
11 

000 
350 

82 
81 

188 
700 

4,000 
165,  770 
903,  478 

60,  943 

37, 
1 
4, 

72, 

300 
700 
375 
632 

1.3, 
92, 

300 
339 

1,769,781 


"Value  of 
products. 


$265,  000 
52,  000 

14,  300 
2,5,  000 

265,  077 

1,411,392 

7,  200 

207,  000 

24,622 

164,  OOO 

247,  323 
104,  930 

45,  000 
0,  725 

99,  311 

597,  800 
155,  000 
79,  SOO 
120,  20O 
600,  888 

]  07,  400 
201,000 
114, 000 

147,100 
28,  SOO 

103,  527 
136,  500 

15,  500 
328,  800 

1,  200,  747 


136,  723 

73,  070 

0,800 

13,  600 

163,  983 

26,  939 
245,  309 

2,  954,  729 


fit  Embracing  artificial  limbs;  .awnings  and  tents;  bags,  paper;  belting  and  hose,  leather;  blacking;  bluing;  bookbiudiug  and  blank-book  making;  boot  and 
shoe  cut  stock ;  boot  and  shoe  findings ;  boot  and  shoe  uppers ;  boxes,  wooden,  packing ;  bridges ;  carpets,  rag ;  carriages  and  sleds,  children's ;  coffins,  burial  cases, 
and  undertakers'  goods;  coppersmithing ;  cordage  and  twine;  corsets;  cotton  goods:  dentists'  materials,  drain  and  sewer  pipe;  exx'losive.s  and  tiieworks;  fancy 
articles;  fruits  and  vegetables,  canned  and  preserved;  glass;  gloves  and  mittens;  hairwork;  hand-stamps ;  hosiery  and  knit  goods ;  ink ;  instruments,  professional 
and  scientific ;  iron  forgings ;  iron  railing,  wrought;  iron  work,  architectural  and  ornamental;  ivory  and  bono  work;  jewelry;  lamps  and  reflectory ;  liquors,  vinous; 
lithographing ;  malt ;  mattresses  and  spring  beds ;  milUnery  and  lace  goods ;  mixed  textiles ;  musical  instruments,  x>iano's  and  materials ;  needles  and  pins ;  oil, 
luhricatmg;  paper;  pickles,  preserves,  and  sauces;  pumps;  roofing  and  roofing  materials;  saws;  scales  and  bal.ances :  show-cases;  silk  and  silk  goods;  silverware j, 
spectacles  and  eyeglasses ;  sporting  goods ;  stencils  and  brands ;  stereotyping  and  electrotyping ;  tools ;  trunks  and  valises ;  and  vinegiir. 

CITY  OF  SACRAMENTO,  CAL. 
[Statistics  collected  under  the  direction  of  James  H.  Hardenbekg,  Chief  Special  Agent.] 


All  industries 

Agricultural  implements 

Blacksmithing  (see  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

Carriages  and  wagons  (see  also  Wheelwrighting) 

Coffee  and  spices,  roasted  and  ground 

Confectionery 

Cooperage ,. 

Fonudery  and  machine-shop  products 

Furniture  (see  also  "Upholstering)  

Liquors,  malt 

Look-  and  gun-smitbing 

Marble  and  stonework 

Plnmbing  and  gasfitting 

Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  butchering. . . 

1  inware,  copperware,  and  sheet-iron  ware 

Xobacco,  cigars  and  cigarettes 

UpholsteriDg  (see  also  Furniture) 

wheelwrighting  (see  also  Blacksmithing;  Carriages  and  wagons) 

All  other  indnstries  (a) 

a  Embracing  awnings  and  tents  ;   i 
carnage  and  wagon  materials;  clothing 
gnst-mUl  products;  gloves  and  mittens, 
sod.a  waters;  patent  mediciues  and  compi 
shirts ;  soap  and  candles ;  stone-  and  earth 


$1,  672,  400 


14,  000 
23,  600 
7,000 
50,  400 
69,  000 

17,  650 
34,  050 
38,  000 
120,  000 
76,  000 

105,  000 
3,200 

45,  700 
8,200 

60,  200 

65,  000 

12,  100 

14,  600 

0,600 

4,500 

907,  600 


6 

16 

2,S 
42 

7 
16 
2.> 
66 
83  ' 

51  I 
6 
38 
17 
57 

19 
19 
25 
9 
11 

302 


46 


$547,  692 


$2,  Dll,  889 


,  093,  934 


3 

840 

19 

990 

12 

860 

19,  881 

24,  477 

3 

300 

15 

028 

16 

000 

41 

000 

40,441  I! 

23,  075 
3,  J  00 
27,  :-JlI.x 
12,  ;:,"iO 
37,  144 

8,800  ' 
17,  3(.'0 
9,  2"_' 
6,-160 
9,  5« 

194,  60S 


18,  050 
14,  700 
14,  .531 
81,  241 

26,  600 

32,  300 
05,  315 
25,  000 
."■.O,  600 
97,  000 

02,  310 

1,  900  '• 

27,  900  I 
21.  .""iSll  I 
7S,  725  i 

I 

120,  5."0  j 

21,500  I 

0.  .100   ! 
3,  fiLlU 


31, 125 
43,  300 
39,  041 
127,338 
74,  445 

43,  660 
112,  200 

59,  500 
114,700 
158,  600' 

16.5,600 

8,500 
77,  700 
39,  850 
13S,  324 

13.^,  500 
5j,  4(JU 

lOJ,  Iru 
211,7.30 
1."',  500 


;  brick  and  tile  ;  biut'in.^  nml  bni.-.]ie-^.  c;irpentrring: 
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Table  VI.— MAJSTTPACTUEES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  mDUSTEEES:  1880. 

CITY  OF  SAINT  JOSEPH,  MO. 
[Statistics  collected  under  the  direction  of  WILLI8  M.  Shebwood,  Special  Agent.) 


Mechanical  and  mannfacturing  indnstries. 


AU  iDdastries 

Blacksraithing 

Soots  and  shoes,  including  custom  work  and  repairing 

Brick  and  tile  

Carpentering 

Carriages  and  wagons ■ 

Clothintj,  men's 

'Cooperage 

Drugs  and  chemicals 

Figuring-  and  grist-mill  products 

Furniture 

Liquors,  malt 

Lock-  and  gun-smithtng 

Marble  and  stone  work 

Masonry,  brick  and  stone 

Painting  and  paperhanging 

Photographing 

Printing  and  publishing 

Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  butchering 
Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

All  other  industries  {a) 


No.  of 
estab- 
lish- 
ments. 


Capital. 


$1, 423,  650 


18,  650 
55, 100 
31,  860 
31,  450 
22,  800 

17,  350 
12, 150 
22,  850 
108,  000 
75,  350 

200,  000 
4,400 
68,  000 
10,  750 
10, 150 

4,700 
129,  500 

81,  400 
134,  500 

37,  700 

20,  950 
326,  040 


AVEKAGE  NtmBER  OF 
UANDS  ESIPLOTED. 


Males 

above  16 

years. 


2,040 


29 

65 

208 

316 

52 


49 

9 

38 

108 

44 
4 
77 
71 
51 

7 
112 

84 
190 

63 

53 
373 


Females 
above 15 


Children 

and 
youths. 


124 


Total 

amonnt  paid 

in  wages 

during  the 

year. 


$896,  762 


14, 145 

40,686 

71,  235 

141,  356 

26,  716 

19,  350 

20,  312 
5,190 

14,  400 
49,  300 

21,  492 
2,180 

35,  600 
32,  390 

15,  887 

4,408 
85,040 
52,  096 
37,  290 

30,  925 

27,  397 
146,  367 


Value  of 
materials. 


$3, 210, 080 


18,  710 
88, 030 
41,  050 
229,  264 
25,  500 

46,  000 
28,  300 
11,  625 
292,  924 
23,100 

92,  582 
4,200 
35,  500 
44,200 
20,  750 

6,550 

69,  708 

164,  485 

,  224,  208 

83,  200 

60,  291 

599, 903 


Value  of 
products. 


$5,143,585 


5i,eoo 

156, 400 

146. 055 
453, 950 

67,850 

88,150 
57,200 
46, 500 

338. 056 
96, 750 

165, 325 
9,200 
87, 500 
93,500 
55,900 

21, 000 

194, 250 

275, 800 

1, 439, 843 

1,59, 700 

118,340 

1,041,316 


a  Embracing  baking  and  yeast  powders ;  bluingj'bookbindingand  blank-bookmaking;  boxes,  wooden,  packing ;  bread  and  other  bakery  products ;  bridges ;  brooms 
and  brushes;  cofiee  and  spices,  roasted  and  ground;  codins,  burial  cases,  and  undertakers'  goods;  confectionery;  coppersmithing ;  electroplating;  foundery  and 
machine-shop  products  ;  fruits  and  vegetables,  canned  and  preserved  ;  grease  and  tallow ;  hosiery  and  knit  goods;  looking-glass  and  picture  frames  ;  lumber,  planed ; 
mattresses  and  spring  beds ;  mineral  and  soda  waters ;  iiatent  medicines  and  compounds ;  plumbing  and  gasfitting :  pumps ;  roofing  and  roofing  materials ;  shh'ta ; 
show-cases;  stone- and  earthen.ware;  trunks  and  valises ;  upholstering;  vinegar;  wheelwrighting ;  whips;  and  woolen  goods. 


CITY  OP  SAINT  LOUIS,  MO. 
[Statistics  collected  under  the  diiection  of  David  E.  Goold,  Chief  Special  Agent.    See  Note  on  page  379.1 


All  industries 2,  924 


Agricultural  implements 

Artificial  feathers  and  flowers  - 

Awnings  and  tents    

Bagging,  flax,  hemp,  and  jute.. 
Bags,  paper 


Baking  and  yeast  powders  (see  also  Drugs  and  chemicals). 

Baskets,  rattan  and  willow  ware    

Blacksmithing  {see  also  Wlieelwrighting) 

Bookbinding  and  blank-book  making 

Boot  and  shoe  uppers 


Boots  and  shoes,  including  custom  work  and  repairing . 

Boxes,  cigar 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Brass  castings 


Bread  and  other  bakery  products  - 

Brick  and  tile  

Brooms  and  brushes 

Carpentering 

Carpets,  rag 


Carriage  and  wagon  materials 

Carriages  and  wagons  {see  also  Wheelwrighting 

Cars,  radroad,  street,  and  repairs 

Clothing,  men's 

Clothing,  women's 


Colfee  and  spices,  roasted  and  ground 

Cofliina,  burial  cases,  and  undertakers'  goods 

Confectionery 

Cooperage  ..' 

Copper-smithing  (see  also  Tinware,  copperware,  and  sheet-iron  ware)- 

Cordago  and  twine 

Corsets 

Cotton  goods 

Cutlery  and  edge  tools  (see  also  Hardware) 

Dentistry,  mechanical 


Drugs  and  chemicals  (see  also  Baking  and  yeast  powders;  Patent 
medicines  and  compounds). 

Dyeing  and  cleaning 

Dyeing  and  finishing  textiles 

Electroplating 

Engi-aving  and  die-sinking 

Engraving,  steel 

T5ngraviug,  wood 

k'iles 

Flouring-  and  grist-mill  products 

Food  preparations  (see  page  39) 

4-l'2 


7 

168 

10 

3 

184 

6 

6 

11 

14 

195 
45 
25 

185 
3 

3 

39 

7 

100 

13 


$50,  832,  885 


434,  000 

36,  000 

127,  200 

370,  000 

88,  250 

111,1700 

9,015 

224,  745 

132,  600 

12,  000 

679,  630 
57,  650 
21,  500 
40,  600 

180, 100 

719,  070 

727,  250 

95, 175 

361,  840 

350 

126,  OOO 
740,  050 
314,  206 

1,  351,  3:i.5 
140,  800 

230,  000 

30,  .500 

307,  560 

493,  295 

3,500 

12,  875 

720 

825,  600 

4,000 

0,700 

696,  000 

16,  450 

16,  OUO 

17,  600 
9,075 

72,  100 
12,200 
38,  900 

2,  067,  500 

17, 100 


33,  980 


443 

g 

47 

149 

12 

48 
13 

343 

148 

13 

668 
51 
27 
80 

149 

614 

787 

117 

1,108 

2 

189 
1,012 

601 
1,191 

75 

00 
23 

207 
860 


37 

2 

106 

20 


17 
14 
29 
14 

47 
22 
36 
668 
13 


4,761 


50 
165 
161 

30 


1,652 
451 


3,084 


26 

10 

6 

56 

7 

217 

197 

22 

11 

44 

19 

2 

8 

67 

68 

153 

2 

110 

9 

3 

8 

61 

4 

185 

21' 

88 

3' 

40 

171 

163 

$17,  743,  532        $75,  379,  867       $114,  333, 375 


190, 179 
25,  460 
64,  850 

160,  216 
29,  700 

39,  714 

6,140 

188,  954 

80,  700 

7,052 

425,  664 
34, 100 
23,  300 
33,  601 
70,  087 

312,  913 

307,  581 

83,  349 

667,  900 

450 

91,  638 
447,  831 
293,  384 
779,  908 
119,  775 

41,  840 

12,  530 

159,  649 

377,  056 

6,200 

16,  423 
1,  460 

86,  325 
9,696 
4,184 

]  23,  940 

6,950 

7,600 

12,  725 

7,165 

25,  050 

11,350 

17, 142 

488,  879 

4,800 


478, 140 
66,  000 
249, 185 
545,  900 
174,  800 

182,  900 

3,900 

201,  698 

105,  600 

17,  400 

874, 812 
47,  700 
45,  600 
75,  430 

395,  275 

1,  672,  843 
197,  688 
149,  770 

1,  585,  094 
900 

134, 440 
811,  865 
732,  460 
1,  896,  342 
238,  700 

391,  500 
109,  200 
774,  790 
798,  262 
12,  000 

33,  250 

2,410 

336,  381 

8,459 

6,400 

665,  365 

2,  630 

5,600 

9.  .120 

10,  750 

OJ,  500 

i,;r.o 
7,  k;o 

12,031,31.4 
11,375 


856, 430 
147, 250 
388. 940 
867, 395 
231, 500 

323, 500 
18, 020 
610, 909 
257,  087 
29, 200 

1,  634, 594 
105, 600 

01, 200 
140,400 
670,450 

2,  575, 350 
701, 032 
281, 280 

3,003,411 
.5, 100 

264,600 
1, 614, 236 
1, 100, 809 
3, 425, 167 

483, 000 

608, 000 

157, 896 

1,158,185 

1,431,405 

24,000 

67,664 
6,468 
453,295 
24,400 
32,400 

1, 106,-743 

23, 000 
22,200 
4'i,  200 
30, 000 

120, 900 
21,070 
34,300 
13, 783, 178 
30,840 
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Table  VI.— MANUFACTUEES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES:  1880. 

CITY  OF  SAINT  LOUIS,  MO.— Continued. 


Mechanical  and  manufiictnring  industries. 


Foundery  andmachine-Bhop  prodncta  (see  also  Iron  work,  architectural 
and  ornamental). 

Fruits  and  vegetables,  canned  and  preserved 

Furniture  (see  also  Mattresses  .ind  spring  beds ;  Upholstering) 

Glass  . 


Glass,  cut,  stained,  and  ornamented  - 

Gloves  and  mittens 

Glne. 


Grease  and  tallow 

Hairwork 

Hardware  (see  also  Cutlery  and  edge  tools) . 

Eats  and  caps,  not  including  wool  hats 

Ink. 


No.  of 
estab- 
lish- 
ments. 


Instruments,  profes.'fional  and  scientific  . 

Iron  and  steel 

Iron  bolts,  nuts,  washers,  and  rivets 


Iron  railing,  wrought - 

Iron  work,  architectural  and  ornamental  (see  also  Foundery  and  ma- 
chine-shop products) . 
Jewelry  . 


Labelsandtags 

Lamps  and  reflectors 

Leather,  curried 

Leather,  tanned 

Lishtning  rods  .  -  -  — 


Lime  . 

Liquors,  malt ■ 

Liquors,  vinous. ■ 

Lithographing  (see  also  Printing  and  publishing) 

Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lumber,  planed  (see  also  Sash,  doors,  and  blinds ;  "V\''ood,  turned  and 
carved). 

Lumber,  sawed ■ 

Marble  and  stone  work 

Mattresses  and  spring  beds  (see  also  Furniture) 

Masonry,  brick  and  stone 

Mineral  and  soda  waters 


Models  and  patterns  . 

Musical  instruments  and  materials  (not  specified)  . 

Musical  instruments,  organs  and  materials 

Musical  iufatruments,  pianos  and  materials 

Oil,  lard 


Paints  (see  also  Yamish) 

Painting  and  paperhanging 

Patent  medicmes  and  compounds  (see  also  Drugs  and  chemicals) 

Photographing 

Pickles,  preserves,  and  sauces 


Plumbing  and  gasfltting   

Printing  and  publishing  (see  also  Lithographing) 

Pumps,  not  including  steam  pumps 

llefrigerators 

Koolingand  roofing  materials 


Saddlery  and  harness   

Sash,  doors,  and  bUnda  (see  also  Lumber,  planed ;  "Wood,  turned  and 
carved). 

Shipbuilding 

Shirts 

Show-cases 


Slaughtering  and  meat-packing,  not  including  retail  butchering 

Soap  and  candles • 

Stencils  and  brands 

Stone-  and  earthen-ware 

Tinware,  copperware,  and  sheet-iron  ware  (see  also  Coppersmithing)  - 

Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  .and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snuff). 

Trunks  and  valises 

Umbrellas  and  canes 

Upholstering  (see  also  Furniture) 


Varnish  (see  also  Paints)  . 
Tineg! 


Watch  and  clock  repairing 

JVheelwrighting  (see  also  Blacksmithing ;  Carriages  and  wagons) . 
Whips 


Wirework 

Wood,  turned  and  carved  (see  also  Lumber,  planed;  Sash,  doors,  and 

blinds). 
All  other  industries  (o) 


10 


H 

3 
8 
3 
7 
3 

13 

119 

24 

25 

3 

61 

101 

9 

3 

6 

92 
12 

7 

17 

4 

32 

15 

6 

5 

120 

21 

201 

14 

4 
18 


18 

I 

85 


Capital. 


$3,605,713 

31,  500 
920,  702 
280,  000 

11,  000 

13,  000 
34,  350 
43,  260 
17,  000 
210, 150 

60, 400 

9,000 

54,060 

5,  960,  600 

235,  000 

23, 400 
34,  000 

62,000 

10,  300 

291,  600 

59,  250 

123,  450 

64,  000 

64,  500 

4, 184,  600 

380,  000 
71,  500 
6,325 
323,  900 
272,  350 


620,  000 
237,  825 
21,  750 
82,  375 
112, 100 

11,  700 
00,  000 
10,  600 
21,  350 
96,  000 

1,  688,  360 
369,  945 

1,  383,  200 

86,050 
48,  200 

115, 775 

2,  480,  060 
529,  850 

28,  700 
58,700 

1,  370,  350 
580, 195 

243,  000 

122,  100 

23,  000 

1,  243,  000 

718,  927 

4,750 

34,  500 

418,  325 

1, 146,  200 

273,  925 

105,  500 

1,400 

209,  025 

26,  500 

249,  650 

36,  250 

51,  950 

1,260 

153,  700 
28,  725 

6,  300,  388 


AVERAGE   NUMBER  OF 
HAUDS  EMPLOYED. 


Males 

above  16 

years. 


Females  Children 
above  16       and 
years,     youths. 


3,433 


1,044 

395 

10 

29 
24 
20 
6 
111 

49 

8 

22 

2,158 

123 

34 
44 


12 
139 

40 
82 
10 
33 
1,230 

30 

94 

18 

129 

335 


119 

473 

60 


10 
10 
9 
19 
25 

622 

863 

108 

59 

58 

239 

1,978 

109 

86 

76 

1,143 
661 

270 
52 
74 

564 

263 

11 

31 


763 

576 

156 
3 

48 

10 
115 

19 
110 

12 

134 
42 

2,944 


175 


274 
4 


18 

146 

6 


381 


1 

68 

220 


110 
14 


7 

'io5 


Total 
amount  paid 

in  wages 

during  the 

year. 


7 

117 

2 

15 


^\ 


38 
2 


$1,  854,  046 

11,614 

5)1,915 

261,  098 

9,450 

18,  000 

13,  220 

9,150 

7,376 

61,  321 

42,865 
3,508 

12.  700 
610,  575 

60,  498 

20,  760 

17,  860 

37,  600 

7,  868 

.74, 139 

16,  595 
39, 101 
7,250 

13,  800 
634,  988 

18,  830 

61,  265 
8,514 

80,  251 
162,  609 


237,  207 
24,  934 

206,  389 
45,846 

6,400 

5,350 

6,000 

10,  398 

13,  050 

250,  532 

393,  932 

134,  690 

43,  130  i 

41,999 

120.099 
1,  2,39,  299 
65,900  ! 
42,950  i 
48,  000 

533,  442  i 
275,  3l'1 

187,380  I 
84,  416 
28,499 

269,763  ' 

95,  .■« 

5,025 

16,  090 

227,  540 

402,  959 


73,125 

1,020 

20,850 

8,  962 
69,  520  \ 

9,  307 
47,  5118 

4,  a.'.) 

60,  890 
19,183 


Value  of 
materials. 


$2, 700,  844 

54,902 

1,  082,  825 
238,  946 

7,100 

19,000 
41,  575 
66,220 
19,  350 
102,  250 

77,  740 

7,390 

35,  725 

2,  823,  058 
301,  937 

25,  360 

31,  860 

98,  000 
10,  910 
376,  540 

240,  797 

299,  926 

14,  491 

32,  925 
2,  565,  074 

62,  000 
83,844 
4,970 
102,  825 
502,  742 


251,  600 
245,707  ] 

75,436 
210,321 

58,090 

1,420 
8,77.1 
6,200 
8,  000  I 
505,  750 

2,  006,  480 
540,  0.-i4 
482,  235 

48,  950 
134,  200 

214.  938 

1,249,094 

701,  570 

183,  300 

81,900  j 

1,  382,  074 
669,871  I 

265,692 
127,  100 
11,750 

7,  085,  909 
1,  2r,j,  7.11 

19/JS5 
553,  208  : 

3,  950,  950 

312,  725 

205,  775 

1, 150 

62,  100 


Value  of 
products. 


112,  G20 
19,  915 


,533 


$5,  952,  770 

123,  250 

1,  970,  683 

597,  277 

27,  600 

46,  000 
73,  800 
107,  300 
40,lf00 

188,  862 

177,  531 
16,  234 
81,450 

3,  950,  530 
493,  560 

63,  400 
07,  610 

189,  500 
25,  .500 

519,  300 

282,  417 

399,  963 

39,  292 

63,  200 

4,  535,  630 

131,000 
214,  989 
24,  714 
268,  082 
750,  936 


412,000 
707,  721 
i:;5,  39.1 
57.'i,  700 
193,  000 

10,  400 
28,  250 
16,  000 
27,  200 
539,  000 


115,090 
170,  094 
211,200 


494,083 

3,  668,  2S7 
920,  750 
309,  500 
177,  800 

2,  364,  8.",8 
1,'191,  670 

,'.0i;,  712 

L';s,  7110 
so,  100 

8,  43 1,  004 
1,  (in:,  :M1 

21,43'. 

4(i,  430 
1,  095,  959 

4,  813,  709 
888,  993 
340,  .SCO 

!,';:o 

148,  737 


3.S,  000 

.-,4,  OOil 

200,  000 

573,  400 

13,  1 7.". 

311,  740 

43,  0.(3 

110,131 

b,0ij0 

17,41! 

371,600 
84,  207 


17,  376, ' 


a  Embr,acing  artificial  limbs;  babbitt  metal  and  solder,  bags  oth.-r  than  paper ;  bolting  and  hose  leather ;  billiard  t.ables  and  materials  ; . W;'Rfj„^™^i 'r^^^^; 
and  lamp-black  ■  bridges  ■  carria 'es  and  sleds  children's-  cordial.^  and  s  rnps;  cork  cxittmg;  dentists'  maten;il» ;  exph.sives  and  lirewoi  ks ;  teituizers,  tla^oiiug 
extract ,  fSurnSairs  fm^dressed  goM  ami  silver  reduced  ;Lud  veflned  ;  hosiery  and  knit  goods ,  ice,  artificial ;  iron  forgiugs ;  jewelry  and  instrument  c;ises ; 
lard,  reflie      S  barpTpe  sre'erlnd  sliof  liqu^^^  ;  mall;  mantels  slate,  marble,  and  marbleized;  oU,  castor;  oil  cottonseed  an.l  cake;  oil    ubric;,ting; 

oU,  ieat's-foit ;  pavtag  ma  eriTs  pCTfumery  and  cosmetics  ;  photographic  apparatus  ;  plated  and  britannia  ware ;  regalia  and  societ.v  banners  and  emblems  ;s;fe, 
doors,  and  v;iut'  fi^e.Droo^  saws -sUli  and  silk  goods-  sil-^ersmithing;  sporting  goods;  stamped  ware;  stationery  goods ;  stoam  fittmgs  and  heating  apparatus; 
storeotvpTngZvrect?otyp^^^^  IpplTancoa";  tar  and  turpentine;  telegraph  anS  telephone  apparatus  ;  teri^cotta  ware  ;  toys 

and  games  :°tvpe  founding  ;uphoKinE  materials    washing-machines  and  clothes- wringers ;  watch  cases;  window  blmds  and  shades ;  wire;  and  wooden  ware. 
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Table  VI.— MAi^UFACTUEES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES:  1880. 

CITY  OF  SAINT  PAUL,  MINN. 


Mechanical  and  manufactnring  induatries. 


All  industries  . 


Awnings  and  tents 

Blaclismithiun*  (see  also  Wheelwriffhting) 

Bookbinding  and  blank-book  making 

Boots  and  shoes,  including  custom  work  and  repairing  . 
Boxes,  cigar 


Bread  and  other  bakery  products 

Br^ck  and  tile 

Brooms  and  brushes 

Carpentering 

Carpets,  rag 

Carriages  and  wagons  (see  also  YTheelwrighting). 

Clothing,  men's 

Clothing,  women's 

Cofii'e  and  spices,  roasted  and  ground 

Confectionery 


Ifo.of 

estab- 

Ush- 

ments. 


Cooperage 

Dentistry,  mechanical 

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds) . 

Dyeing  and  cleaning '. 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture  (see  also  Upholstei  ing) 

Furs,  dressed 

House!' urnishing  goods 

Liquors,  malt 


Lithographing  (see  also  Printing  and  publishing) 

Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lumber,  planed 

Malt 


Marble  and  stone  work 

Masonry,  brick  and  stone 

Millinery  and  lace  goods 

Mineral  and  soda  waters 

Painting  and  paperhanging 

Patent  medicines  and  compounds 

Photographing 

Plumbing  andgasfitting 

Printing  and  publishing  (see  also  Lithographing) 
Saddlery  and  harness 

Shirts  . 


also  Drugs  and  chemicals) - 


Slaughtering  and  meat-packing,  not  including  retail  butchering  . 

Tinware,  coppcrware,  and  sheet-iron  ware 

Tobacco,  cigais  and  cigarettes 

Upholstering  (see  also  Tumiture)  


"Watch  and  clock  repairing^ 

Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and  wagons) 
All  other  industries  (a) 


■| 


Capital. 


,  738,  791 


11,  750 

7,500 

43,  500 

275, 150 

4,500 

64,  200 

13,  000 
6,500 

127,  475 
210 

103,  000 
264.  600 

31,  200 
106,  500 
63,  000 

2,400 

14,  050 

13,  050 
1,650 

143,  500 

104,  650 
75,  050 

120,  600 
108,  000 
371,  500 

14,  000 
4,400 

11,750 
48,  000 
30,  500 

37,  500 

126,  420 

13,500 

7,000 

20,  650 

14,  DOO 
14,  625 
8.3,  350 
502,  COO 
31, 193 

4,700 

165,  000 

30,  356 

79,  212 

2,150 

13,  000 

43,  750 

414,400 


AVERAGB  NUirBEK  OP 
HAXDS  EMPLOYED. 


Males    Females  Children 
abovel6' aboveld       and 
years.       years,     youths. 


8 

31 

32 

286 

6 

52 
74 
12 


105 
154 
1 
11 
41 

10 
7 
9 
1 

40 

213 
54 
27 
44 
95 

14 

7 

3 

44 

18 

67 
780 


1,092 


19 


12 

84 

6 
13 

47 
261 
54 

4 

31 

02 

116 

5 

47 

298 


485 
80 
6 
5 


208 


Total 

amount  paid 

in  wages 

during  the 

year. 


;2,  254,  340 


32 


283 


7,760 

15,427 

25,  541 

158, 162 

2,602 

28,  095 

15,  322 

7,100 

268,  51G 

150 

57,  760 

210,  490 

24, 100 

11,  350 

23,  010 

5,080 

3,070 

3,800 

550 

17,  464 

119,750 
30,  096 

36,  810 

35,  740 
38,  960 

9,785 
3,750 
1,400 

24,  l.'O 
9,485 

39, 100 

271,  687 

9,500 

4,436 

37,  620 

3,038 

6,150 

23,  831 

222,  384 
28,  783 

10,  800 
17,100 

36,  820 
84,  778 

1,600 

13,  970 
23,  610 

223,  258 


Value  of 
materials. 


5, 719, 067 


Value  of 
products. 


$10, 286, 363 


96,  000 

16,  450 

17,  769 
421, 198 

4,750 

129,  900 
53, 700 
08,  941 

710,733 
9,000 

171,  990 

8,027 

13,  600 

508,  865 

800 

246,  800 
32,  200 
29,  COO 

900,  C42 
1,850 

82,  500 

553,  050 

93,  350 

107,  750 

108,  450 

200,  000 
974,  200 
147,  900 
153,500 
156,  950 

2,100 

7,260 

10,500 

750 

461,  048 

11,  300 

40,  530 

>  3.5,300 

3,050 

540,  927 

239,  700 
60,  775 
163,  550 
321,467 
167,  542 

416,  500 
132, 150 
344, 000 
510,270 
298,  972 

19,  657 
3,  850 
13,  COO 
80,  000 
49,  300 

37,  525 
13, 500 
19,200 
128,500 
74, 000 

32,  555 
274, 150 

33,  000 
7,500 

67,  210 

90,  975 
642,668 
60,  500 
22,  000 
147,  500 

6,000 
4,640 

67,  800 
146,  959 

83,  760 

24, 000 
28,  200 
115, 850 
527,  704 
147, 191 

4,700 

371,050 

91,  404 

147,  600 

3,350 

22,  500 
429, 747 
165, 593 
388,674 
9,E00 

5,150 

28,  000 

473, 131 

36, 700 
71,400 
807,461 

a  Embracing  agricultural  implements i  baking  and  yeast  powders ;  boot  and  shoe  uppers;  boxes,  fancy  and  naner  •  brass  castino-s  -  hnttoTia-  cofliiiB  Imrial  raipi 
and  undertakers^.goods ,  corslets  ,  cutlery  and  edge  tools ;  drain  and  sewer  pipe ;  engTa.  ing  and  die-sinking ;  en^^lL'g,  woodrexpll^ives  and  C^^ 
goods,  men's  ;  hairwork  ;  hats  and  caps  ;  instruments,  proles.sional  and  scientific  ;  iron  woik,  architcctufi.1  anS  ornaSental ;  ivory  and  bone  work    Idn'dhng™^^^ 
liquors,  distiUed;  lumber,  sawed;  models  and  patterns;  musical  instruments  and  materials  (not  specified);   musical  instruments,  orgtms  and  roaterials    luiars 
regaha  and  society  banner.^  and  emblems;  safes  doors,  and  vaults,  lire-proof;  sash,  doors,  and  blimts  ;  scales  and  balances;   show-cases     soaTand  candles- sS. 
fittings  and  heating  apparatus  ;  stereotyping  and  electrotyping ;  trunks  and  valises ;  type  founding ;  vinegar;  wirework;  and  wood,  turned  S  carved 

CITY  OF  SALEM,  MASS. 
[Statistics  collected  under  the  direction  of  Elmer  Valentine,  Special  Agent.] 


All  industries  

BlaCMSmithing 

Boot  and  shoe  findings 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

Carpenteiing 

Coffins,  burial  cases,  and  undertakers'  goods 

Foundery  and  machine-shop  products 

Furniture 

Leather,  cunied 

Leather,  tanned 

Looking-glass  and  picture  frames 

Marble  and  stone  work , 

Masonry,  brick  and  stone 

Painting  and  paperhanging 

Plumbing  and  gastitting  . .". 

Printing  and  publishing 

Saddlee??  and  liarness 

Shipbuilding 

Tinware,  copperwaro,  and  sheet-ironware 

Tobacco,  cigars  and  cigarettes 

All  other  industries  (a) 


$3,  978,  850 


10,  300 
16,  230 
93,  000 
12,  3U0 
20, 150 

6,000 
47,  500 

7,700 
703,  050 
452,  500 

6,500 
19,  000 
12,  300 
12,  100 

7,500 

29,  COO 

11,  500 
9,500 

68,  500 
21,  500 

2,  412,  700 


2,632 


1,3 


24 

35 

379 

20 


56 

20 
546 
347 


44 
58 
15 

29 
16 
15 
45 
15 

843 


49 
305 


7 
21 

917 


240 


12 


227 


$1,  401,  592 


12,  442 

21,  960 

221,  980 

10,  774 
46,  279 

4,880 
27,  230 

7,304 
282,  111 
175, 149 

1,900 

11,  208 
20,  850 
24, 138 

7,600 

12,  804 
7,194 
7,140 

24,  254 
10,  404 

463,  922 


$7,  2G4, 447 


10,  300 
70,  000 

427,  016 
26,131 
60,  347 

2,200 
60,  379 

9,830 
3,  059,  359 
1,926,956 

4,500 

9,600 

17,  320 

26,  059 

8,700 

16,  740 

11,  025 
4,685 

15,  700 
15,  500 

1,  487, 100 


$9,  926,  564 


36,  510 
107,300 
789, 660 

42, 625 
135,655 

9,320 

101,943 

IS,  600 

3,  589, 511 

2,  336, 634 

10, 300 
29, 463 
42, 790 
71,390 
22, 100 

40,  661 
25,  002 
13,040 
51,954 
31,  600 

2,  420, 026 


a  Embracing  artificial  limbs;  bagging,  flax,  hemp,  and  jute ;  bookbinding  and  blank-book  making;  boxe-s,  wooden  packin"  -  brass  casting's-  brick  and  tile; 
caiTiages  and  wagons ;  cars,  radroad,  street,  and  repairs ;  cloth  ng,  men's;  coufectioneiy ;  eooueran-e-  c(irdarre  Tnii  twir,?,  Ajif„„  „  " 'i  i  ^  ?  ^  '  ?^  •„„!  .imui 
floor^'nvT'^'  Tl  ^°'l"°«-  -"d  grist-mill  prod^ucts    lasts;  iio.uors   malt;  ^nn.^...^ V^^^I^imA^^xf^i^Ztni^^^^^^ 

floor ;  pamts  ;  patent  medicines  and  compounds ;  sash,  doors,  and  blinds ;  wheelwright  ing ;  and  window  blinds  and  shaSes  ™'"«riai8 ,  ou,  luuncaiing ,  ou^i" 
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Table  VI.— MANUFACTUEES  OF  100  PEIFCIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES :  1880. 


CITY  OF  SALT  LAKE  CITY,  UTAH. 
[Statistics  collected  under  tlie  direction  of  A.  A.  Leonard,  Special  Agent.] 


Mechanical  and  manufacturing  industries. 


All  industries 

Awnings  and  tents 

Blaclvsmitliing 

Boots  .and  shoes,  including  custom  work  and  repairinj 

Bread  and  other  hakery  liroducts 

Brick  and  tile 

Carpentering 

Carriages  and  wagons 

Confectionery 

Dentistry,  mechanical 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture 

Jewelry 

Lime 

Liquors,  malt -_ 

Marhle  and  stone  work 

Masonry,  hrick  and  stone 

Painting  and  paperhanging 

Photographing 

Printing  and  publishing 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware 

All  other  industries  (a) 


!No.  of 

ost.ab- 

lish- 

ments. 


Capital. 


0,  415 


AVEIiAGE  NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  10 

years. 


696 


900 

7,200 

74,  885 

28,  200 

53,  325 

10,  650 
11, 400 
7,000 
8,  100 
52,000  ! 
I 
87,000  I 
2,3,350 
2,000 
000 
500 


Females  [Children 
above  15       and 
years,      youths. 


100, 

4, 

6, 

6, 

154, 


23,  300 
32,  000 
128,  725 


124 
17 


14 


17 

8 

114 

30 

24 
102 


44 


118 


Total 

amount  paid 

in  wages 

during  the 

year. 


$425,  537 


3,437 

12,  971 
60,  484 
11,  912 

7,967 

8,910 
14,  980 
1,475 
2,250 
4,650 

42,  171 

13,  250 
6,783 
7,150 

16, 125 

3,868 

250 

11,  600 

5,663 
91,  801 

14,  230 
21,  200 
02,  350 


Value  of 
materials. 


7,000 

7,994 

107,  380 

63,  120 

5,111 

14,  300 

13,  515 

10,  800 

2,850 

107,  830 

44,  610 

18,  325 

9,1.50 

3,040 

60,  125 

3,300 

200 

5,600 

3,170 

64,054 

42,  195 

47,  400 

165,  707 


Value  of 
products. 


$1,610,133 


I 


13,800 
35, 164 
206,  001 
96,  1)72 
24,  Iil2 

29,  800 

30,  600 
26, 180 

18,  950 
125,  875 

117,770 
49,387 

19,  362 
16,770 

108,020 

9,400 

1,  535 

24, 740 

10,  300 

202,  625 

00,  067 

8.'.,  070 
27.8,  833 


a  Embracing  baking  and  yeast  powders:  ba.skets.  rattan  and  willow  ware;  bluing;  bookbinding  and  blank-book  making;  brass  castings;  clothing,  men's; 
cordage  and  twine;  iron  railings,  wrought;  kaolin  and  ground  earths;  lasts;  leather,  curried;  leather,  dressed  skins;  leather,  tanned:  lock- and  gun-smithing; 
mattresses  and  spring  beds  ;  mineral  ancf  soda  waters  ;  plumbing  and  gasfitting;  sash,  doors,  and  blinds ;  saws  ;  soap  and  candles ;  stencils  and  brands  ;  stone-  and 
eaithen-ware ;  tobacco,  cigars  and  cigarettes ;  trunks  and  valises ;  upholstering ;  watch  and  clock  repairing ;  wood,  turned  and  carved ;  wooden  ware ;  and  woolen 
goods. 

CITY  OF  SAN  ANTONIO,  TEX. 
[Statistics  collected  under  the  direction  of  Max  ^^euendorff,  Special  Agent.] 


All  industries  

Blacksmithing 

Boots  and  shoes,  including  custom  work  and  ropairin; 

Carpentering    

Carriages  and  wagons 

rionriug-  and  grist-mill  products 

Mineral  and  soda  waters 

Painting  and  paperhanging 

Printing  and  publishing 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware 

AU  other  industries  (a) 


$310,  050 


15,  450 

8,  600 

3,500 

12,  000 

40,  000 


4,200 
27,  700 
30,  300 

4,400 

156,  300 


48 


$137,781 


$328,  476 


10,850 
5,750 

10,200 
6,064 

10, 100 

1,860 

6,  875 

29,520 

11,650 

2,100 

42,812 


9,440 

7,800 

16,  000 

7,000 

162,  COO 

1,8.50 
3,900 
16,  500 
19,  800 
3,500 

SO,  086 


$642,  412 


28,  750 
31,  300 
33,  300 
20,  980 
206,  000 

6,400 
14,  000 
71, 000 
44,700 

7,  250 

179,732 


a  Embracing  brick  and  tile;  cement;  confectionery  ;  cooperage  ;  fonndery  and  machine-shop  products  ;  ice,  artificial ;  jewelry;  leather,  curried;  leather,  tanned; 
lime  ;  liquors,  nialt ;  lumber,  sawed  ;  soap  and  candles  ;  stone-  and  earthen-ware ;  tobacco,  cigars  and  cigarettes  ;  and  wheelwrighting. 

CITY  OF  SAN  FEANCISCO,  CAL. 
[Statistics  collected  under  the  direction  of  Henkv  G.  Lakgley,  Chief  Special  Agent.    See  note  on  page  379.] 


All  industries '    2,971 


Artificial  feathers  and  flowers  (see  also  Millinery  and  lace  goods) . 

Awnings  and  tents ' 

Bags,  other  than  paper 

Baking  and  yeast  powders  (see  also  Drugs  and  chemicals) 

Baskets,  rattan  and  wi-Uow  ware 


Belting  and  hoso,  leather 

Billiard  tables  and  materials 

Blacking 

Blacksmithing  (see  .also  Wheelwrighting)  , 
Bookbinding  and  blank-book  making 


Boot  and  shoe  flndin  gs 

Boot  and  shoo  uppers 

Boots  and  shoes,  including  custom  work  and  repairing; 

Boxes,  cigar "^ 

Boms,  fancy  and  paper .' 


Boxes,  wooden,  packing 

Brass  castings 

Bread  and  other  bakery  products  . 

Brick  and  tUe '... 

Bridges 


Brooms  and  brushes 

Cai-pcntering 

Can-iages  and  wagons  (see  also  Wheelwrighting)  . 

Clothing,  men's 

■Clothing,  women's 


4 
5 
3 
106 
13 

4 
5 
310 
6 
4 


119 
3 


ir> 

181 


35,368,1.39  ;|     23,602 


2,  550 

26,  100 

275,  000 

48,  000 

8,675 

85,  000 

102,  000 

3,600 

69,  973 
108,  300 

10,  700 

6,700 

1,  090,  772 

130,  035 

24,  500 

154,  750 

142,  200 

428,  860 

8,800 

99,  000 

70,  800 
431,  690 
338,  071 

1, 120, 164 
424.  250 


5 
55 
24 
20 

31 

30 

3 

155 

118 

11 

9 

2,464 

149 

18 

232 

l.'^l 
431 


96 
,190 
373 
,087 

31 


3,588 


1  I 

7  :  3 
50  :  14 
3  ! 

5  I  3 

'.'.'.'.\ 7 

55  32 

1    

1    

184  96 

35  i  10 

42  '  9 


$14,928,534  ,,     $47,978,072 


30 


30 


610 

632  1 


962 

6,675 

51,  300 

10,  575 

6,560 

18,  565 
24,  632 
1,809 
104,  653 
110,  766 

8,080 

5,  530 

,199,730 

72.  940 

20,105 

108,400 
117,040 
315,  082 
22,  050 
172,  970 

37,  049  1 
907,331 
230,  849 
908,  559 
220,  683 


2,700 

15,  850 

1,  410,  000 

97,  490 

4,105 

73, 100 

45,618 

2,260 

102,410 

172,  890 

30,  800 
15,  030 
2,187,811 
75, 105 
20,  4.30 

210,  300 

232,  570 

1,403,001 

12,  025 

374,  000 

69,  600 
1,  6:10,  833 

2:-4,  814 
2,21-4,148 

639, 152 


$77,  824,  29' 


5,  850 
29,  602 

1,  565,  000 
142,  346 

19,  400 

117,780 
98,  360 
7,400 
304,  886 
382,  440 

44,  750 

31,  980 

4, 141,  547 

206,  200 

50,  550 

460,  500 
374,  350 

2,  070,  884 

46,700 
694,  000 

132,  200 

3, 121,  851 

714, 098 

3,  78'2,  903 
1,  150,  207 
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Table  VI.— MANUFACTUEBS  OF  100  PEINOIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES:  1880. 

CITY  OF  SAN  FRANCISCO,  CAL.— Continued. 


Mechanical  and  manufacturing  industries. 


Coffee  and  spices,  roasted  and  ground 

CotiinB,  burial  cases,  and  undertakers'  goods  . 

Confectionery 

Cooperate    

Cordage  and  twine 


Cordials  and  sirups ■ 

Corsets 

Cutlery  and  edge  tools  (see  also  Tools) 

Dentistry,  mechanical y 

Drugs  and  chemicals  (see  also  Baking  and  yeast  powders;  Patent 
mtdicines  and  compounds). 

Dyeing  and  cleaning 

Electioplating - 

Engraving  and  die-sinking 

Engraving,  wood 

Fertilizers 


Flags  and  banners 

Flavoring  extracts 

Flouring-  and  grist-mill  products 

Food  preparations  (see  page  39) 

Fouudery  and  macliine-shop  products 

Fruits  and  vegetables,  canned  and  preserved 

Furnishing  goods,  men's 

Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering) . 

Furniture,  chairs 

Furs,  dressed 


Grlass,  cut,  stained,  and  ornamented  . 

Gloves  and  mittens 

Glue 

Hairwork 

Hand-stamps  


Hats  and  caps,  not  including  wool  hats  . 

High  explosives 

Ink 

Instruments,  professional  and  scientific - 
Iron  forgings 


Jewelry 

LapidaiEy  work 

Leather,  curried 

Leather,  tanned 

Liquors,  distilled 

Liquors,  malt 

Liquors,  vinous  (see  also  Liquors,  distilled) 

Lithographing  (see  also  Printing  and  publishing) . 

Lock-  and  gisn-smithing 

Looking-glass  and  picture  frames 


Marble  and  stonework 

Masonry,  brick,  and  stone 

Matches 

Mattresses  and  spring  beds  (see  also  Furniture) 

Millinery  and  lace  goods  (see  also  Artificial  feathers  and  flowers)  - 

Mineral  and  soda  waters 

Models  and  patterns 

Musical  instruments  and  materials  (not  specified) 

Musical  instruments,  pianos  and  materials 

Paint« 


Painting  and  paperhanging 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals) . 

Perfumery  and  cosmetics 

Photographing 

Pickles,  preserves,  and  sauces 


Plumbing  and  gasfitting 

Printing  and  publishing  (see  also  Lithographing). 

Eootiug  and  roofing  materials 

Saddleiy  and  harness 

Safes,  doors,  and  vaults,  fire-proof 


Sash,  doors,  and  blinds  (see  also  Wood,  turned  and  carved) . 

Saws 

Shipbuilding 

Shirts 

Show-oases .' 


Silk  and  silk  goods 

Silverware 

Slaughterinfi  and  meat-packing,  not  including  retail  butchering 

Soap  and  candles 

Stencils  and  brands 


Straw  goods 

Surgical  appliances 

Tinware,  copperware,  and  sheet-iron  waxe- 

Tobacco,  cigars  and  cigarettes 

Tools  (see  also  Cutlery  and  edge  tools) 


No.  of 

estab- 

Ush. 

ments. 


7 
■1 
6 
3 

117 

15 

3 

33 


94 

152 

16 

58 

3 

16 

6 

56 

25 


5 

69 

147 

4 


Capital. 


$445, 450 

72,  150 

166, 150 

424,  350 

500,  700 

72,  200 

4,300 

104,  500 

10,  480 
367,  925 


27,  225 

21,  500 

4,820 

995 

145,  000 

16,  000 

17,  500 
635,  600 

53,  400 
2,  391,  739 

926,  000 
362,  350 
918,  975 
2,300 
102,  250 

77,  450 

74,  500 
21,200 
14,  550 
13,  OCO 

35,  925 
934,  000 

61,  000 

18,  050 
42,  000 

283,  500 

4,  425 

225,  700 

1, 161,  800 

199,  OOO 

1,  666,  520 
120,  000 

122,  000 
24,  750 

229,  600 

229, 150 

75,  650 
30,  600 

123,  200 
137,  600 

40,  300 
8,900 
2,550 

49,  500 
318,  000 

87,  485 
52,  800 
13,  000 

127,  950 
6,000 

175,  050 

1,  744,  755 

69,  460 

285,  6.50 

36,  600 

556,  000 

87, 185 

1,  681,  523 

88,  100 
4,320 

159,  300 

116,  000 

1,  68(1,  200 

458,  650 

6,125 

33,  500 

4,926 

428,  975 

1,  687,  603 

13,  100  I 


AVERAGE  NUMBEK  OF 
HAN'DS  EMPLOYED. 


Miiles     Females 

above  16  above  15 

years.      years. 


160 
46 


254 
145 


15 
118 


21 

11 

5 

2 

35 

5 

13 

142 

35 


226 

121 

556 

10 

17 


23 
10 
16 

20 
172 
15 
17 
40 


111 

261 

36 

813 
49 

84 
20 
78 

219 
191 
63 
59 
13 

27" 
15 
.7 
27 


409 
45 
11 

105 


265 

1,326 

150 

234 

14 

431 

29 

349 

181 

8 

19 

24 

295 

160 

10 

33 

2 

341 

3jll0 

11 


29 


Children 

and 
youths. 


340 

189 

20 


137 
19 


2 
198 


173 


104 


80 


Total 

amount  paid 

in  wages 

during  the 

year. 


16 


16 

3 
2 

23 
103 


64 
198 


449 


$99, 132 
33,  753 
54,  622 

181,  811 
57,  215 

28,  6UI 
3,  OTO 

39,  623 
7,320 

76,  809 


16,  331 

6,542 

3,288 

425 

21,  588 

7.000 

7;  164 

103,  992 

22,  348 
1,  243,  234 

207,  000 

126,  265 

352,  583 

5,820 

31,  429 

22,  100 
49,  700 

11,  800 

12,  167 
14,830 

29,  032 
76,  786 
9,450 
9,948 

27,  702 

100,  597 

11,  035 
72,  256 

166,  764 
20,250 

404,  830 
16,  230 
63,  391 
13,234 
58,  406 

156,  767 
135,  827 

21,  500 
35, 142 
78,  932 

18,365 

9,532 

3,660 

18,  426 

40,  720 

260,  907 
16,  732 

12,  400 
100,  900 

1,324 

179,  666 

1,  217,  349 

91,  021 

121.  977 

8,590 

272,  213 

22,  348 
393,  283 

85, 188 
5,088 

40,  700 

20,  650 

,  239,  868 

86,855 

5,894 

38,  600 

1,976 

226,  978 

911,  988 

9,365 


Value  of 
materials. 


$1,  057,  628 

54,  125 

346,  826 

304,  620 

402,  115 

134,  590 

3,550 

37, 150 

9,010 

273,  801 


14,  269 

13,  523 

2,430 

3,340 

66,600 

13,  200 
36,100 

1,991,609 
80,  892 

2,  017,  207 

609,  000 

509,  540 

683,  895 

3,750 

158,  600 

66,  900 
101,  805 
21,  940 

16,  000 

13,  532 

38,717 
680,  416 
69,  000 

17,  088 
47,  081 

159,  753 

16,  670 
941, 120 

1,  530,  298 
170,  075 

1,  507,  284 
51,  446 

77,  200 

14,  546 
135,  975 

223,  554 
182,  633 
156,  800 
94,  215 
305,  900 

31, 160 
3,856 
1,150 

41,  250 
298,  562 

197,  839 
71,  820 
27,300 
80,833 
6,475 

332,  244 
1,015,305 
120,  920 
198, 199 
13,  808 

360,  081 

40,  390 

463,  069 

153,  940 

10,  875 

78,  625 
37,500 

4,  611,  721 

676,  489 

2,860 

26,  460 

2,400 

642,  041 

1,  929,  357 

17,  309 


Value  of 
products. 


I,  336,  718 
142,  060' 
607,  028 
605, 704 
545, 230 

208,  000 
12, 200 

119,  339 
39,  526 

571, 691 


46, 466 
34, 375. 
20.  340 
17, 100 
106, 160 

35,600 
54500 

2,  276, 360 
104, 025 

3,  889,  503 

978, 000 
744,245 
1,280,210 
13, 300 
224,  400 

103,  OOO 
191, 520 
49,800 
46,284 
51, 430 

83,678 
1,  565,  868 
97,500 
44  712 
91, 310 

315, 115 

39, 120 

1, 102, 475 

2, 014,  345 

258, 200 

2, 722, 270 
83,  521 

193, 712 
57,163 

281,  900 

469,646 
391,734 
198,  600 
159, 737 
456, 300 

80, 175 
23, 966 
8,400 
87, 700 
402, 670 

639, 503 
156,  OOO 

61, 900 
298, 960 

13,  200 

671,735. 
2, 987, 576 
271,  875 
400, 715 
32,835 

769, 030 
83, 026 
1, 087,  843 
303,050 
23,  800 

155,705 

87, 000 

6, 013, 602 

886,293 
16,792 

85,200 
11,673- 
949, 499 
3,720,813 
38,160 
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Table  VI.— MAIHJEACTURBS  OP  100  PRINCIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  SAN  FRANCISCO,  CAL.— Continued. 


Mechanical  and  mannfactnrmg  industries. 


Trunks  and  valises 

Umbrellas  and  canes 

■Upholstering  (see  also  Famiture) 

Upholstering  materials 

Watch  and  clock  repairing 

Wheelwi'ighting  (see  also  Blacksmithing ;  Carriages  and  wagons) 

Windmills 

Window  bunds  and  shades 

Wirowork 

Wood,  tnmcd  and  carved  (see  also  Sash,  doora,  and  blinds) 

All  other  industries  (a) 


No.  of 

estab- 

Ush- 

ments. 


Capital. 


$106,  631 

20,850 

164,  350 

47,  260 

91,  236 

20,875 
11,  500 

92,  100 
273,  308 

15, 125 

5,  682, 100 


AVERAGE  NUMBER   OF 
HAJlllB  EMPLOYED. 

Males 

above 16 

years. 

Females 

above  16 

years. 

Children 

and 
youths. 

43 

5 

108 

28 

75 

34 
8 
43 
70 
30 

1,815 

4 

11 
7 

10 
2 

1 
4 
4 

1 

2 

7 
107 

128 

Total 

amount  paid 

in  wages 

during  the 

year. 


$29,312  ■ 
9,  616  I 

72, 297 


Value  of 
materials. 


10 

«85  i 

62 

013 

23 

142 

7 

100 

23 

009 

40 

065 

21 

006 

1,121 

786 

$84,  600 
26,  600 

208,  032 
32,  550 
64, 119 

23,  350 
1.3,  200 
74,  200 
176,  910 
28,  390 

9, 103,  563 


Value  of 
products. 


$166,  608 
53,  050 

360,  332 
62,050 

223,  215 

74,712 
27,  500 
141,840 
273,  776 
72,  776 

11,  208,  005 


a  Embracing  agricultural  implements;  axle-grease;  babbitt  metal  and  solder;  ba 


„    „  ....  .       „  .  paper; 

sewerpipo;  electric  lif^hts;  electrical  apparatus;  explosives  and  fireworks;  fancy  articles ;  "' 


bells  ;  boot  and  shoe  cut  stock ;  calcium  lights ;  cement ;  drain  and 
files;  I'oundery  suppUes ;  galvanizing;  glass;  gold  and  silver,  reduced 
and  refined;  grease  and  tallow ;  housefurhisbing  goods;  iron  and  steel;  iron  bolts,  nuts,  w.^sbcr8,  and  rivets;  iron  pipe,  "wrought;  iron  lailing,  wrought;  ivory  and 
bone  work ;  jewelry  and  instrument  cases ;  kindling  wood  ;  lamps  and  reflectors ;  lasts;  lead,  bar,  pipe,  sheet,  and  shot;  leather,  dressed  skins;  lumber,  planed;  malt; 
mantofs,  slate,  marble,  and  marbleiaed;  millstones;  min-ors;  mixed  textile.'*;  musical  instruments,  organs  and  materials;  oil,  essential;  oil,  linseed;  photographic 
apparatus;  pipes,  tobacco;  pumps;  regalia  and  society  banners  and  emblems;  rubber  and  elastic  goods ;  salt,  ground;  spectacles  and  eyeglasses  ;  spjings,  steel,  car, 
and  carriage;  stamped  ware;  stationery  goods ;  steam  fittings  and  heating  apparatus  ;  stereotyping  and  electrotyping ;  stone- and  earthen-ware;  sugar  and  molasse«,. 
refined;  taxidermy;  tobacco,  chewing,  smoking,  and  snufF;  toys  and  games ;  type  founding ;  varnish;  vinegar;  whips;  wooden  ware;  woolen  goods;  and  zinc. 

CITY  OF  SAVANNAH,  GA. 
[Statistics  collected  under  tlie  direction  of  B.  Frank  Gray,  Special  Agent.] 


All  industries 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

Brick  and  tile 

Carpentering 

Carriages  and  wagons  (see  also  Wheelwrighting) 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products .* 

Lumber,  sawed 

Mineral  and  soda  waters  

Painting  and  paperhanging 

Plumbing  and  gasfitting 

Printing  and  publishing 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware — 

Tobacco,  cigars  and  cigarettes 

Wheelwrighting  (see  also  Carriages  and  wagons) 

All  other  flidustries  (a) 


120 


$1, 102,  970 


1,920 
71,  250 
59,  500 
12,  875 

6,300 

121,000 
64,  000 
43,  000 
6,300 
30,  775 

7,900 
104,  800 
30,  500 
44,000 

8,000 


22,950 
461,  900 


10 
103 
62 

57 
17 

57 
84 
78 
15 
54 

20 

109 

8 

19 

32 

58 
213 


$447,  640 


4,738 

30,  342 
13,  900 

28,  335 
7,417 

25,  096 

50, 197 

16,  904 

5,  814 

31,  003 

8,671 
66,  603 
4,434 
9,861 
12,  311 

25, 156 
106,  938 


$2,  457,  606 


4,071 

208,  240 

11,  687 

60,  044 

7,090 

338,  225 
68,  6S3 

100,  000 

4,  3C4 

25,  343 

13,874 
52,600 
4,600 
22,  700 
14,  256 

22,  630 
1,  499,  560 


1,  396,  297 


12,110 
272, 124 

33,  900 
107,  .389 

:o,  535 

405,  620 

171),  954 

13,5,  292- 

19,248 

80,  850' 

31,100 
140,  600 
13,  050- 
46,  000 
34, 452 

65,  901 
1,  801,  372' 


a  Embracing  blacksmithing;  ootfins,  burial  cases,  and  undertakers'  goods;  confectionery;  cooperage;  cotton  goods;  lumber,  planed;  marble  and  stone  work; 
paper;  rice  cleaning  andpolielung;  stencils  and  brands;  and  tar  and  turpentine. 

CITY  OF  SCRANTON,  PA. 
[Statistics  collected  under  the  direction  of  C.  G.  Boland,  Special  Agent.) 


AH  industries 

2W 

$4,470,631 

2,908 

456 

185 

$1,  313,  287 

$6,  671,  479 

$8,  561,  850 

Blflctsmithinff  ^aee  also  "WTiftfilwrifrhtinfr^ 

19 
39 
11 
3 
16 

5 
5 
4 
9 
3 

4 
3 
3 
5 

14 

3 
12 

7 
13 

9 

4 
25 

16,  200 
16,  926 
91,  200 
6,600 
40,  935 

25,000 
185,  000 
902,  000 

21,  700 
3,200 

2,  294,  000 

170,  000 

71,  600 

12,  90O 

2,346 

16,  375 
81,100 
19,  700 
91,  725 
25,  950 

2,600 
373,  776 

21 
43 
33 
33 
94 

36 
18 
504 
29 
4 

1,534 
32 
36 
24 
29 

19 
91 

18 
47 
70 

3 
190 

8,036 

15,  276 

19,  633 
9,190 

39,  971 

16,  300 
13,  681 

203,  486 
13,  890 
1,285 

605,  963 
13,  300 
16,838 
9,296 
13,168 

9,500 

51, 176 

6,424 

20,  934 
26,  390 

1,150 
199,  411 

9,334 
28,  190 
62,688 

2,275 
76,  240 

14,700 

265,  628 

312,  921 

22,  040 

17, 140 

4,  792,  978 
73,  766 
28,580 
16,  761 
11,860 

36,  725 

44,  668 
19,  447 
45,275 

45,  7S0 

1,850 
764,  904 

31,  335 

1 
5 

66,  674 

4 

96,  394 

Brickandtile 

14,  000 

138,  223- 

39,  360 

^onrine-  and  crrist-mill  nrodnetB 

291,287 

i!  ounderv  and  machine- shoji  ■Drodncts 

5 
3 

630, 190 

Furniture 

1 

52,  350 

Grease  sjxd  tallow 

24,  OOO 

62 

6,  400,  086. 

133,  125 

Lumber,  planed 

3 

60,  650- 

33,  095 

34,  907 

62,  775 

Jnntmg  and  publishinc <                              

3 

34 

117,017 

ottaaierv  and  hameRs 

3 

93,  765 

lODacco,  cigars  and  cigarettes...                          

15 

87,950 

Vheelwrij^hting  (see  also  Blacksmithing ;  Carriages  and  wagons) 

All  other  industries  (a)                                                                   

5,760 

433 

69 

1, 133,  352 

,  a  Embracing  agricultural  implements-  bookbioding  and  blank-book  making;  boxes,  fancy  and  paper;  brafls  ca^tmgs;  bridges;  clothing,  women  a ;  coffee  and 
•pices, roasted  ^d^mnllV^^^oner^' cZ^rf^d^Jge  tools;  files;  gas  michines  and  meters;  hairwork;  looking-glass  and  picture  frames ,  lumber,  sawed; 
«cale«  and  balances;  sUk  and  sUk  goods;  "slaughtonng  and  meat-packing;  tobacco,  chewing,  smoking,  and  snuff;  upholstenng ;  and  wircwork.  ^^^ 
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Table  VI.— MANUFACTURES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 


CITY  OF  SOMEEVILLE,  MASS. 

[Statistics  collected  cnder  the  direction  of  John  E.  Ashley,  Special  Agent.] 


Mechanical  and  manufacturing  industries. 


All  industries 

Blacksmithing  (see  also  "Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

Carpentering 

Flouring-  and  grist-mill  products 

Masonry,  hrick  and  stone 

Painting  and  paperhanging 

Plumbing  and  gaafitting 

Saddlery  and  harness 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

Tinware,  copperware,  and  sheet-iron  ware 

"Wheelwrighting  (see  also  Blacksmithing) 

All  other  Industries  {a) 


No.  of 
estab- 
lish- 
ments. 


100 


Capital. 


$1,  682, 795 


8,350 

1,305 

15,  000 

24,  700 

29,  200 

5,800 

6,300 

6,050 

600 

760,  840 

8,060 

3,950 

812,  750 


AVBEAGE  NUMBEK   OF 
HANDS  EMPLOYED. 


Males 
above 16 
years. 


1,191 


11 
5 

20 
44 

7 

14 

25 

6 

1 

263 

6 

5 
784 


Females 

above  15 

years. 


Children 

and 
youths 


21 


Total 

amount  paid 

in  wages 

during  the 

year. 


$504,  508 


4,700 

2,000 

14,  600 

24,  250 

2,600 

6,800 

10,  523 

3,  800 

225 

122,  889 

3,800 

3,150 

365, 169 


Value  of 
materials. 


$4,  608, 192 


4,250 

4,245 

42,  000 

42,  387 

98,  390 

13,  200 
8,500 

15, 100 

2,000 

3,  368,  396 

6,000 

3,800 

999,  924 


Value  of 
products. 


$5, 852, 535 


16,  300 
11, 300 
60, 000 
83,  500 
111,  400 

27, 500 
28, 000 
22,400 
4,300 
3,702,  601 

20, 719 

21,700 

1, 736, 215 


a  Embracing  boot  and  shoe  cut  stock;  braps  and  copper,  rolled;  brass  castings;  carriages  and  wagons;  cordage  and  twine;  cooperage;  drugs  and  chemicals; 
clyeing  and  finishing  textiles;  fertiljzeis;  foundtry  and  macliine-sbop  products;  finits  and  vegetables,  canned  and  preserved;  glass;  hats  and  caps,  not  including; 
wool  hats;  iron  nails  and  spikes,  cut  and  wrought;  leather,  curried;  mattresses  and  spring  beds;  mats  and  matting:  rnodels  and  patterns;  pickles,  preserves,  and 
sauces;  printin'g  and  publishing;  sash,  doors,  and  blinds;  soap  and  candles;  stone-  and  earthen-ware;  tobacco,  cigars  and  cigarettes;  tools;  upholstering;  and  vinegar. 

CITY  OF  SPRINGFIELD,  ILL. 

[Statistics  collected  under  the  direction  of  J.  0.  HUMPHEEY,  Special  Agent.] 


All  industries 

Blacksmi  thing 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

Carriages  and  wagons - 

■Confectionery 

Flouring-  and  grist-mill  products 

Foundefy  and  machine-shop  products 

Furniture  (see  also  Upholstering) 

Printing  and  publishing 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Upholstering  (see  also  Furniture) 

All  other  industries  (a) 


116 


$1,  709,  775 


4,400 
7,930 

16,  700 
67,  500 
14,  500 

140,  000 
107,  500 
1,600 
60,  300 
19,  300 

12,  000 

17,  400 
3,200 

1,  247,  445 


1,391 


10 
12 
15 
52 
12 

40 

121 

7 

123 

35 

18 
30 


75 


232 


44 


$656,  263 


5,800 
5,400 
7,140 
27,  200 
7,000 

16,  800 
62,  665 
4,200 
49,  050 
13,  764 

9,640 

10,  216 

2,660 

434,  818 


i3, 156,  279 


4,540 
6,177 
23,  800 
37,  000 
24,600 

268,  550 
131,  297 
3,300 
22, 150 
26,  400 

17, 400 

13,  808 

4,800 

,  573,  057 


$4, 123, 883 


17, 340 
17, 688 
39, 000 
93, 000 
38, 000 

356, 495 
240, 620 
8,700 
105, 300 
61, 106 

34,  090 

36, 650 

8,700 

I,  067, 188 


a  Embracing  agricultural  impltnjents;  bags,  paper;  baking  and  yeast  powders;  bookbinding  and  blank-book  making;  brooms  and  brushes;  clothing,  men's; 
coffee  and  spices,  roasted  and  ground;  coffins,  burial  cases,  and  undertakers' goods;  cooperage;  files;  iron  and  steel;  liquors,  malt;  lock- and  gnn-smithing ;  looking- 
glass  and  picture  frames  ;  lumber,  planed;  marble  and  stonework ;  mineral  and  soda  waters ;  paper;  patent  medicines  and  comp'ounds;  roofing  and  roofing  materialfi; 
sash,  doors,  and  blinds;  shoddy;  slaughtering  and  meat-packing;  stereotyping  and  electrotyping ;  trunks  and  valises;  wheelwrighting;  wirework;  wood,  turnea 
and  carved;  and  woolen  goods. 

CITY  OF  SPRINGFIELD,  MASS. 

[Statistics  collected  under  the  direction  of  Eodekick  Burt,  Special  Agent.] 


All  industries 

Blacksmithing  (see  also  Wheelwrighting) 

Boots  and  .shoes,  including  custom  work  and  repairing 

Boxes,  fancy  and  paijer 

Brass  castings 

Bread  and  other  bakery  products  .  -  - 

Brick  and  tile 

Buttons 

Cardboard 

Carpentering 

Carriages  and  wagons  (see  also  "Wheelwrighting) 

Cars,  railroad,  street,  and  repairs 

Clothing,  men's 

-Collars  and  cuffs,  paper 

Confectionery 

Cotton  goods  

Dentistry,  mechanical 

Dyeing  and  cleaning 

Electroplating 

Envelopes 

Fancy  articles 

Fire-arms 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Furniture  (see  also  Mattresses  and  spring  beds) 

Hand-stamps 

Jewelry 

Kindling  wood 

Liquors,  malt 

Looking-glass  and  picture  frames 

Marble  and  stone  work 

Masonr3%  brick  and  stune 

Mattresses  and  spring  beds  (see  also  Furniture) 

Painting  and  paperhanging 

Photographing 

Plumbing  and  gasfitting 

448 


$9, 177,  250 


13,  875 
7,125 
24,  500 
52,  300 
48,  250 

91,  000 
133,  000 

73,  000 
148,  700 

32,  500 

493,  000 
42,  200 

190,  000 
87,  300 

1,  517,  250 

2,  325 

8,200 

8,500 

600,  000 

84,  500 

2,  975,  455 

47,  000 

377,  700 

96,  950 

1.5,  700 

13,  900 
1,750 

65,  000 
8,800 

54,  380 

7,500 
19,  066 
21,410 
22,  800 

4,500 


4,881 


60 
15 
35 
65 
49 

150 
81 
58 

272 
47 

458 
52 
30 
49 

355 


15 
18 
93 
16 

614 
4 

265 
68 
19 


154 

ii 


316 
12 


10 
81 

28 

8 

477 


525 
10 


341 


141 


$2,  900, 130 


21,  576 
6,100 
46,  709 
23,  950 
30,  389 

34,  960 
114,  316 

36, 132 
127,  030 

27,  550 

204, 113 
61,  990 
30,  533 
81,  250 

235,  336 


8,700 

7,  925 

154,  750 

8,425 

416, 147 
1,650 

124,  468 
32,  923 
10,  600 

10,185 
3,  495 

14,  739 
8,600 

44,  250 

6,690 

10,  271 

43,  100 

7,200 

4,400 


$7,  726, 119 


17,  621 
10,  442 
80,  900 
32,  400 

106,  465 

21,  965 

92,  620 

159,  827 

810,  276 

26,  800 

719,  078 
90,  300 
333,  238 
161,  600 
658,  236 

1,100 
4,100 

18,  400 
.,  121,  450 

7,900 

221,  260 

66,  395 

254,653 

108,  810 

20,  750 

29,  450 

8,880 

78,  890 

13,  900 

40,  000 

7,600 
26,  322 

41,  055 
9,210 

13,  680 


57,  225 
33,  688 
145,  267 

81,  000 
109, 254 

82,  000 
274,229 
224, 204 
545,  .582 

70, 580 

995, 677 
178,250 
408, 451 
225, 900 
1,107,664 

6,900 
18, 750 
60, 950 
1, 445, 570 
21,  500 

711,  093 
71,315 
458, 585 
175.520 
38,600 

51, 000 

9,160 

135,250 

21, 100 
111,000 

20, 500 
61,  951 
114, 355 
41, 160 
22,530 


STATISTICS  OF  MANUFACTURES. 
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Table  VI.— MANUFACTUEES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES :  1880. 

CITY  OF  SPKINGFIELD,  MASS.— Continued. 


Mechanical  and  maniifactnrmg  industries. 


Printing  and  publishing 

Saddlei7  and  iiarneas 

Sash,  doors,  and  blinds 

Sealing  raachiues  and  attachments 

Slaughtering  and  meat-pacliing,  not  including  retail,  butchering . . 

Soap  and  candles 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Watch  and  clock  repairing 

■Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and  wagons) 

All  other  industries  (a) 


No.  of 

estab- 
lish- 
ments. 


Capital. 


$158, 700 

61, 850 

18,  COO 

51,  200 

149,  000 

124,  750 
129,  200 

125,  590 
7,875 
8,250 

1,  0,53,  900 


AVERAGE  NUMBER  OF 
HANDS  EMPLOVED. 


Males 

above  16 

years. 


203 
163 

47 
53 
32 

31 
97 
149 
14 


Females  Children 
above  15 1      and 
years,      youths. 


128 


Total 

amount  paid 

in  wages 

during  the 

year. 


$166,  842 
31,775 
20,  652 
17,  450 
20,  080 

13,778 

44,  255 

102,  742 

8,  200 

4,065 

640,  850 


Value  of 
materials. 


$182,  396 

128,  250 

36,764 

31,  500 

840,  615 

203,  450 

124,  850 

227,  466 

7,225 

3,930 

1,  040,  301 


Value  of 
products. 


$391,  072 

189,  80i 

60, 141 

84,40« 

940,  730 

229,254 

204,  840 

395,  560 

24,  809 

14,700 

2,  066,  086 


a  Embracing  artificial  limbs;  awnings  and  tents;  bags,  paper;  bells;  billiard  tables  and  materials;  blacking;  bookbinding  and  blank-book  making;  boxes, 
cigar;  boxef^,  wooden,  packing ;  bridges ;  carriages  and  sleda,  children's ;  clothing,  women's ;  coffee  and  apices,  roasted  and  ground ;  coffins,  burial  cases,  and  under- 
talcers' goods ;  drain  and  sewer  pipe  ;"drugs  and  chem-icals;  dyeing  and  finishing  textiles;  gas  machines  and  meters  ;  glue;  gold  and  silver  leaf  and  foil ;  hairwork  ; 
hardware;  ink;  iron  forgings;  iron  work,  architectural  and  ornamental;  leather,  dressed  skins;  lithographing;  lock- and  gun-smithing;  lumber,  planed;  mantels, 
slate,  marble,  and  marbleized ;  mineral  and  soda  waters ;  models  and  patterns ;  musical  iustruuieuts,  organs  and  materials ;  needles  and  pins  ;  pens,  gold ;  pumps ; 
roofing  and  roofing  materials;  rubber  and  elastic  goods;  shii-ts;  show-cases;  silk  and  silk  goods;  spectacles  and  eyeglasses;  stencils  and  brands;  stereotyping 
and  clectrotyping ;  tools;  toys  and  games ;  upholstering;  varnish;  watches;  wire;  wirework;  wood  pulp  ;  woolen  goods;  and  worsted  goods. 

CITY  OF  SPEliSTGFIELD,  OHIO. 

[Statistics  collected  under  the  direction  of  J.  Milton  Benson,  Special  Agent.] 


All  industries 

Agricultural  implements 

Blacksmithing  (see  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing 

Bread  and  other  bakery  products 

Brick  and  tile 

Carpentering 

Clothing,  men's 

(Floaring-  and  grist-mill  products 

■t'^undery  and  machine-shop  products 

liime  

Marble  and  stone  work 

iPaiDtiDg  and  paperhanging 

Pliotdgiaphjng 

Printing  and  publishing 

Pumps,  not  including  steam  pumps 

Saddlery  and  harness - 

T^inware,  copperware,  and  sheet-iron  ware 

"Wheelwrighting  (see  also  Blacksmithing)  . 

All  other  industries  (a) 


170         $7,  255,  953 


6,  773,  000 

9,  485 

14,  300 

24,  250 

87,  200 

22,  800 
S3,  500 
171,000 
172,  100 
75,  500 

9,000 
6,000 
6,400 
137,200 
1,600 

7,400 

18,  .500 

21,  950 

664,  768 


3,741 


2,284 
30 
26 


33 

251 

63 

7 
21 
12 
79 

6 

17 
19 
31 
546 


47 


182 


,,  637,  212 


95 


,  050,  725 
11,789 
14,  000 
17,  268 
28,  021 

49,  369 
29,000 
13,  762 
77,  616 
22,  935 

5,  300 
9,760 
6,400 
43,  800 
2,950 

8,100 

8,510 

12,  980 

224,  927 


$4,  650,  5G9 


3,  083,  490 
.  8,  906 

10,  937 
48,  453 
12,  027 

105,  574 

57, 488 

331,  894 

155,  376 

24,  225 

6,900 

11,  690 
3,200 

77,  400 
3,000 

11,  200 

23,  7.'!1 

10,  090 

565,  988 


$8,  462,  443 


5,  738,  382 
29,  410 
33,  850 
84,  100 
65,  445 

177,  957 
110,  000 
368,  662 
431,  730 
70, 180 

14,  000 

80,  3»1 

13,710 

166,  852 

8,500 

26,  500 
44, 100 

27,  383 
1,  021,  301 


a  Embracing  baking  and  yeast  powders ;  bookbinding  and  blank-book  making ;  carriages  and  wagons ;  coffins,  burial  cases,  and  undertakers'  goods ;  cooperage ; 
drain  and  sewer  "pipe;  electroplating;  files;  f  omiture  ;  leather,  tanned;  liquors,  distilled  ;  liqnors,  malt ;  lumber,  planed ;  lumber,  sawed  ;  masonry,  brick  and  stone; 
mattresses  and  spring  beds;  oil,  linseed;  paper;  sash,  doors,  and  blinds;  sewing  machines  and  attachments;  stencils  and  brands;  and  washing-machines  and 
clotUes-wringers. 

CITY  OF  SYRACUSE,  N.  y. 

[Statistics  collected  under  the  direction  of  George  W".  Fernald,  Chief  Special  Agent.] 


All  industries 

Baking  and  yeast  powders 

Baskets,  rattan  and  willowware 

Blackamithing  (see  also  Wheelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing 
Bread  and  other  bakery  products 

Brick  and  tile  (see  also  Drain  and  sewer  pipe) 

Carpenteiing 

Carnages  and  wagons  (see  also  "Wheelwrighting) 

Clothing,  men's , 

Clothing,  women's 

Confectionery 

Cooperage  

Cutlery  and  edge  tools 

lleiitistry,  mechanical 

Drain  and  sewer  pipe  (see  also  Brick  and  tile) 

Dyeing  and  cleaning ." 

Flouring-  and  grist-mill  products 

Foumlery  and  machine-shop  products 

1  urnituie  (see  also  Upholstering) 

Hairwork °. 

Kindling  wood  

Liqnors,  m.nlt 

Look-  and  gun-smithing 

Looking-glass  and  picture  frames 

Lumher,  planed  (see  also  Wood,  turned  and  carved)  .  - 

Marble  and  stone  work 

Masonry,  brick  and  stone 

Milhnery  and  l.ico  goods 

Mineral  .and  soda  w;itors 

Musical  instruments,  organs  and  materials 

Painting  and  paperhanging 

1  ateiit  medicines  and  compounds 

PliotOKr;iphing  . 

■  Pliimbing  and  gasfitting 

Prmtrng  and  publishing  

29  M  ]\r 


724         $8, 186,  813 


14.  000 
1"),  600 
1,3,  950 
91),  775 
01,  494 

01,  000 

77,200 

123,  600 

918,300 

20,200 

54,  500 

00,200 

604,  300 

26,  780 
8,400 

4,600 

149,  000 

603,  300 

200,  425 

11,200 

10,  400 

639,  497 

7,000 

95,731 
118,000 

78,  809 
39,  COO 
21,800 
17,000  I 
1.3,  600 

27,  900 
42,  200 
30,  750 
51,  600 

287,  000 


7,  513 

2,871 

4 
100 

582 

$3,  042, 135 

$8,  544,  436 

$14,  695,  674 

11 

303 

39 

2 
51 

4,  550 
17,718 

19,  135  i 
93,118  1 
21,517 

18,  000 
179,011 

86,  591 
487,271 

17,  931 

1.3,  698 

54,  042 

76,  440 

3,100 

5,  902 

4,  462 

10,  652 

150,  927 

82,  855 

2.630 

3,910 
64,  594 

4,200 
41,  383 
24,  311 

58,  016 
75,010 
17,  436 

3,  134 
11,391 

34,  060 

4,  682 
12,  732 

20,  647 
!             115, 038 

31,  000 
9,180 

14,  391 
329,  103 
168,819 

9,728 

259,  855 

163,  705 

1,  581,  88.8 

79,  930 

95.  032 

14S,  ■:■•:> 

201,050 

8,900 

25,  400 

2,002 
506,  523 
40>l,  237 
203,310 

7,200 

16.  930 

327,  990 

6,  050 

77,  000 

63,  200 

42,  220 
125,  430 

1              65,  120 

1                8. 000 

19,083 

32.  950 
2S,  t05 
10.  736 
71, 978 

1               83, 792 

43,  000 

5lj  "00 

227 
6» 

53 

140 
10 

31 
9 

3 

2 

18 

86 

3 

2 
I 

493,  382 
231,  3U7 

3S,  830 

420 

31.-,  750 

206 

32,s,  574 

829 
5 

36 

218 

1,852 
101 

0 

2,  .34J,  433 
ICu,  409 

12i;,M2 
23-',  31)2 

230 

2:;.',  (to3 

7 

47,  300 

13 

.  1     

4U,  _'00 

10 
38 

12 

1 

ri,  019 

(:4-',i:i;3 

351 

,-, 

1 
26 

4 

C3ii,  y::l 

205 
3 

14 

1 
6 

:.'0»,  i;33 
11,, ^00 

134 

8 

1 

5s  ;,  _95 
11,200 

128 

101,414 

'.'::,  300 

12  1,  418 

228 
"  0 

si" 

■J3  1,310 

107,  960 

]7,ll!'0 

57 

30,  n.34 

91,020 

11 
29 
67 

7 
9 

1 

1 3 

28 

4^  .'34 

1                 41.370 

111.  !i33 

197 

19 

1               -240,  152 

44'J 
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STATISTICS  OF  MANUFACTUEES. 


Table  YI.— MAN^UFAOTUEBS  OF  100  PEINOIPAL  CITIES,  BY  SPECIFIED  INDUSTEIES:  1880. 


CITY  OF  SYEACUSE,  N.  Y.— Continued. 


Mechanical  and  manxifacturmg  industries. 


Hoofing  and  roofing  materials 

Saddlery  and  harness 

Salt 

Salt,  ground 

Shirts 

Slaughtering  and  meat-packing,  not  including  retail  butchering. .. 

Soap  and  candles 

Tinware,  coppenvare,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Upholstering  (see  also  Furniture) 

"Vinegar 

"Watch  and  clock;  repairing 

"Wheelwrighting  (see  also  Blacksmithing  ;  Carriages  and  wagons) 

"Wood,  turned  and  carved  (see  also  LuTuber,  planed) 

All  other  industries  (a) 


S"o.  of 
estab- 
lish- 
ments. 


Capital. 


$17,525 

22,  000 

1, 106,  681 

229,  200 

26,  950 

221,  000 
94,  000 
64,  8.50 

256,  830 

21,  250 

27,  000 
8,050 

11,  800 

22,  650 
1,  628,  070 


AVEKAGE  NUMBEK  OF 
HANDS  EMPLOYED. 


Males 
above  16 
years. 


39 
630 
130 

24 

64 

21 
112 
.532 

20 

13 
23 
26 
41 
1,447 


Females  Children 
above  15       and 
years,      youths. 


267 


3 

3 

11 

23 

38 

153 

11 

2 

1 

5 

77 

77 

5 

3 

1 

1 



2 

Total 

amount  paid 

in  wages 

during  the 

year. 


$16,  950 
15,  042 

140,  310 
SI,  897 
43,  877 

22, 126 

8,700 

37,  521 

248,  542 

11,376 

3,300 
14, 128 

9,906 

12,  573 

576,  527 


"Value  of 
materials. 


Talne  of 
products. 


$34,  700 
39,  807 
308,9.1 
218,  943 
44,  366 

618,  590 
70,  979 
87,  600 

407,  843 
33,  080 

11, 800 

4,075 

11, 140 

17, 148 

1,  457,  822 


$65, 000. 
73, 785. 
626, 187 


160, 586. 

620, 918 
101, 540 
156, 519, 
847, 093. 
58, 100 

24, 30o. 
30,050. 
30, 317 
37,  081 
2,  847, 443. 


a  Embracing  agricultural  implements  J  awnings  and  tents;  belting  and  hose,  leather;  billiard  tables  and  materials ;  bootbindiDg  and  blank-book  making;  boxes, 
cigar;  boxes,  fancy  and  paper ;  brass  castings ;  brooms  and  brushes ;  carriage  a.nd  wagon  materials;  celluloid  and  celluloid  goods ;  cheese  and  butter  (factory) ;  cofi'eo, 
roasted  and  ground ;  coffins,  bui'ial cases,  and  undertakers'  goods;  coppersniithing;  dentists'  materials;  electroplating;  engraving,  steel;  engraving,  wood;  tertilizerfl; 
tiles;  fire-arms;  fruits  and  vegetables,  canned  and  preserved;  furnishing  goods,  .men's ;  furs,  dressed;  glass;  glue;  gunpowder;  hand-knit  goods;  hand-stamps; 
hardware ;  hardware,  saddlery ;  hats  and  caps ;  hones  and  whetstones ;  iron  and  steel ;  iron  bolts,  nuts,  washers,  and  rivets ;  instruments,  professional  and  scientilic ; 
jewelry;  lasts;  lead,  bar,  pipe,' sheet,  and  shot;  leather,  curried ;  leather,  tanned;  lime;  lithographing;  lumber,  sawed ;  matches ;  mattresses  and  spring  beds;  models., 
and  patterns;  musical  instruments  and  materials  (not  specified);  musical  instruments,  pianos  and  materials  ;  paints  ;  paving  materials;  pens,  gold;  pickles,  preserves,, 
and  sauces ;  pipes,  tobacco ;  pumps ;  refrigerators ;  sash,  doors,  and  bUods ;  saws  ;  scales  aud  balances ;  shipbuilding ;  silverware ;  stamped  ware ;  stencils  and  brands ; 
stone-  and  earthen-ware ;  tobacco,  chewing,  smokiag,  and  snuff;  umbrellas  and  canes;  whips ;  wirework  ;  and  wooden  ware. 

CITY  OF  TAUNTON,  MASS. 
[Statistics  collected  under  the  direction  of  Daniel  L.  MircHELL,  Special  Agent.] 


All  industries 

Blacksmithing  (see  also  W  beelwrighting) 

Boots  and  shoes,  including  custom  work  and  repairing 

Brick  and  tile 

Bread  aud  other  bakery  products 

Carpentering 

Clothing,  men's 

Cotton  goods 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

Iron  nails  and  spikes,  cut  and  wrought 

Lumber,  gawed 

Marble  and  ston«  work 

Painting  and  paperhauging 

Plumbing  and  gasfitting 

Saddlery  and  harness 

Tinware,  copperware,  and  sheet-iron  ware 

"Wheelwrighting  (see  also  Blacksmithing) , . . 

All  other  industries  (a) 


148 


$4,  086, 134 


11,650 

2,350 

207, 100 

6,000 

6,600 

22,  600 
690,  000 

2.3,  500 

1,  099,  300 

560,  000 

34,  000 
6,884 
6,700 
6,100 
5,600 

26,  000 

9,  300 

1,  364,  550 


1   3, 585 

898 

671 

15 

9 

184 

16 

20 

7 

459 

9 

1,231 

277 

48 
12 
19 

7 
7 

13 

11 

1,235 

1 
2 

3 

26 
514 

618 

3 

168 

98 
3 

1 

104 

48 

$2,  083, 185 


4,734 
4,200 
57,  949 
7,500 
9,766 

10,  750 

391,100 

3,  803 

690, 107 

208,  770 

16,  900 
6,942 
8,500 
3,600 
2,650 

6,380 

3,625 

646,  819 


$4,  272, 451 


7,540 
4,325 
27,  737 
27,000 
17,  960 

27,  200 
995,  200 
140,  635 
870,  778 
649,  577 

22,100 
3,941 
3,200 
6,150 
4,950 

8,800 

6,500 

1,  44«,  858 


$7,618,953 


23, 019  r 
12,350. 
145, 792 
43,  500. 
37, 400 

44, 500 . 
1,  85fi,  881 

161, 022 
1,725,826. 

938, 375 

51, 600 . 
14, 598 
15, 500 . 
13, 000  ^ 
11, 850 
20,400 
19,250. 
2, 483, 290 


a  Embracing  agricultural  impfbments  ;  baskets,  rattan  and  willow  ware ;  blacking;  brass  ca.stings;  brass  and  copper,  rolled;  buttons;  carriages  and  wagons; 
colBns,  burial  cases,  and  undertakers'  goods ;  crucibles ;  cutlery  and  edge  tools ;  drugs  and  chemicals  ;  en.'ameled  goods ;  files ;  honsofnrnishing  goods  :  ii  on  and  steel ; 
masonry,  brick  and  stone;  mattresses  and  spring  beds;  mineral  and  soda  waters;  models  and  p.atterus  ;  patent  medicines  and  compounds;  plated  ,™d  britanniaw.iro; 
printing  and  publishing;  sash,  doors,  and  blinds;  slaughtering  and  meat-packing;  stencils  and  brands;  stone-  and  earthen- wiire ;  tobacco,  cigars  and  cigarettes ; 
upholstering  ;  and  wood,  turned  and  carved. 

CITY  OF  TEERE  HAUTE,  IND. 

[Statistics  collected  under  the  direction  of  Josepu  B.  Gaddes,  Special  Agent.] 


All  industries 

Blacksmithing  (see  also  "Wheelwrighting)  

Boots  and  shoes,  including  custom  work  and  repairing  

Brick  and  tile 

Carpentering 

Carriages  and  wagons  (see  also  "Wheelwrighting) 

Confectionery 

Cooperage  

Flouring-  and  grist-mill  products 

Foundery  and  macbine-snop  prodticts 

Iron  and  steel  

Lumber,  sawed 

Marble  an  (I  stone  work 

Masonry,  brick  and  stone 

Painting  and  paperhanging 

Plumbing  and  gasfitting 

Printing  and  publishing 

Pumps,  not  including  steam  pumps 

Saddlery  and  harness - 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes. 

"Watch  and  clock  repairing 

"Wheelwrighting  (see  also  Blacksmithing  ;  Carriages  and  wagons) 
All  other  industries  (a) 


$2,  566,  760 


9,900 
17,  726 
35,200 
45,000 
40,  000 

14,  000 
35,  800 
683,  600 
122,  000 
355,  000 

181,000 
19,  500 
4,800 
4,  025 

13,  eoo 

37,  000 
7,  200 
30,  900 
66, 100 
29,  000 

12,  700 

400 

902,  400 


3,090 


30 

41 

116 

132 

65 

26 
195 
172 
141 
495 

146 
42 
56 
41 
6 

76 
16 
40 
65 
103 

13 


1,074 


144 


$1,406,352 


9,110 
13,676 
21,  100 
52,  245 
30,  250 

9,400 

65,  760 
70, 152 

66,  863 
337,  925 

50,  600 
12,  684 
19, 040 
9,370 
4,450 

42,  380 
6,000 
17,  052 
24,  300 
40,  500 

6,200 


498, 496 


13, 183 
23,  045 
21, 125 
133,  005 
58,500 

36,  950 
140, 150 
2,  708,  395 
109, 100 
788, 390 

187,  800 

21,  775 

29, 700 

15,  .500 

9,600 

23,  620 

6,880 

40,  541 

108,  000 

38,  640 

3,900 

616 

2,  219,  405 


35,805 
59, 127 
51, 975 
23.5,400- 
105,000 

52,700 
230, 000 

2, 908, 557 
210, 600 

1,221,908 

290,320, 
52, 570 
58,850. 
33, 6.58 
23,0'20 

86,700 
18,600 
69,340- 
171,700 
106,397 

19, 000 

2,005. 

3, 142, 394 


a  Embracing  boxes,  cigar;  brass  casMngs;  brooms  and  brushes;  carpets,  rag;  carriage  and  wagon  materials;  cars,  railroad,  street,  and  repairs;  clotMOc' 
men's;  cotfee  and  spices,  roasted  and  ground;  coppersmithing  ;  files;  inmilure;  hones  and  whetstones  ;  iron  nails  and  spikes,  cut  and  wrought;  liquors,  distiUeaj: 
liquors,  malt;  lock- and  gun-smithing;  looking-glass  and  picture  frames  ;  lumber,  planed;  mattresses  e-nd  spring  beds;  mineral  and  soda  waters;  musical  instra-' 
mem  s  and  materials  (not  specified) ;  scale*  andbalances  ;  shirts;  slaughtering  and  meat-packing ;  stencils  aud  brands  ;  and  woolen  coods 
450  s    6         • 
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TABLE  VI.— MAi^UPACTUEES  OF  100  PEHsTCIPAL  CITIES,  BY  SPECIFIED  IN-DUSTEIES:   1880. 

CITY  OF  TOLEDO,  OHIO. 

[Statistics  collected  under  tlie  direction  of  Johk  W.  Hif.tt,  Special  Agent.  1 


Mechanical  and  mannfacturing  indnetries. 


All  industries 

BlackBmithing  (see  also  Wheelwrigbting)  

Boots  and  slices,  including  custom  -work  and  ropaiiing 

Bread  and  other  bakery  products 

Brick  and  tile      

Brooms  and  brushes * 

Carpentering 

Clothing,  men's  

Ck)thing,  women's 

Coffee  and  spices,  roasted  and  ground 

Cooperage  

Drugs  and  chemicals      

Flouring-  and  grist-mill  products 

Founclery  an  d  machine-shop  products 

Fmniluio  (see  also  Upholstering)   

Hats  and  caps,  not  including  "wool  bata 

Liquora,  malt 

Looking-glass  and  picture  frames 

Lnmljer,  planed  (see  also  Saab,  doors,  and  blinds) 

Lnmbcr,  sawed  

Marble  and  stone  work 

Masonry,  brick  and  stone 

Mineral  and  soda  waters 

Painting  and  paperbangiug 

Pliotograpbiiig 

Plumbing  and  gasfitting 

Printing  and  publishing 

Eoofiug  and  roofing  materiula 

Saddlery  and  bamc'ss 

Saab,  doora,  and  blinds  (see  also  Lumber,  planed) 

Shipbuilding 

Slaughtering  and  meat-packing,  not  includiug  retail  butchering 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  chewing,  smoking,  and  snuff  (see  also  Tobacco,  cigars  and 

cigarettes) . 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snuff). 
Upholstering  (see  also  Furniture)  

Watch  and  clock  repairing 

Wheelwrighting  (see  also  Blackamithing) 

"Wirework 

All  other  industries  (a) 


No.  of 

eatab- 

lisb- 

ments. 


Capital. 


$5,  534,  286 


33,  565 
44,  750 
100,300 
39,  000 
26, 100 

90,  800 
205,  200 
51,000 
09,  000 
72,  700 

43,  000 
129,  500 
267,  000 
158,  020 

17,  000 

450,  000 
104,  900 

18,  500 
428,  OOO 

52,  750 

26,  600 
30, 000 
17,  200 
14,  100 
24;  800 

363,  700 

9,000 

25,  260 

336,  300 

53,  060 

86,  000 

58,  400 

240,  000 


8,200 

6,200 

14,  600 

7,600 

,  780,  250 


AVEBAfiB   NUMBER  OF 
HANDS  EMPLOYED. 


Males 

above  16 

yeara. 


5,028 


65 
103 
96 
95 
34 

243 

150 

19 

33 

93 

26 

60 

257 

141 

7 

245 
88 
20 

229 
67 

66 
34 
80 
24 
37 

241 
19 
51 

439 
79 

46 

75 
61 

128 

17 

18 

26 

23 

1,507 


Females  Children 
aboTol6       and 
years,      youths. 


10 
210 
240 


39 


1 

126 


1 

14 

17 

102 

10 

1 

40 


3 
2 
1 
1 

60 

ioo 


Total 

amount  paid 

in  wages 

during  the 

year. 


$2,  260, 456 


30, 876 
67,  203 
43,  9£0 
24,  000 
14,  050 

.90,006 
99,  260 
49,  160 
17,  476 
42,  045 

7,  550 
23,  000 

104,  607 
4.5,  490 
14,  920 

107,  351 
34,419 
7,296 
83,  900 
26,  920 

20,  500 

8,334 

31,  635 

11,. 373 

16,  014 

141,  322 
7,725 

23,  055 
178,  549 

43,860 

17,  200 
40,  266 

118,  942 

59,  417 

7,460 

8,  976 
10,  300 

8.200 
683,  805 


Talne  of 
materials. 


1,  355,  309 


24,  295 

94,  072 
182,  274 

12,  950 
14, 740 

227,  520 
248,  090 
143,  000 
201,  000 
66,  695 

71,  925 

562,  500 

227,  036 

77,  450 

11,006 

463,  200 
82,  143 
16,  550 

457,  000 
38,  300 

26,  500 
15,010 
27,470 
5,780 
40,  360 

180,  169 
9,300 

42,  375 
344,  000 

46,  450 

278,  393 

95,  780 
■3S4,  383 


28,  400 

5,  650 

7,650 

10,  000 

1,  524,  598 


Value  of 
products. 


10,600,074 


69,  045 
181,488 
277,  900 
47,  OUO 
30,  000 

356,  770 
409,  ,^,80 
225,  000 
240,  OOO 
139,  7,31 

101,  069 
619,720 
447,  7.50 
152,100 

33,  740 

827,  164 
138,  189 

32,  600 
022, 150 

86,  500 

65,160 

34,  800 
72,  375 
29,  810 
66,  3:5 

401,616 
20,  000 
77,  275 
621,619 
100,  300 

333,  600 
171,  270 
751,000 

196,  223: 

41, 141 

20,  700- 

22,  05O 

22,200 

:,  619,  2,J4 


a  Embracing  agricnltural  implements ;  awnings  and  tents  ;  bookbinding  and  blank-book  making ;  boxes,  cigar ;  boxes,  fancy  and  paper  ;  boxes,  wooden,  packing ; 
brass  castings:  bridges;  carpets,  rag;  carpets, wood ;  carriage  and  wagon  materials;  carriages  and  sleds,  children's;  carriages  -ind  wagons;  corsets:  cutlery  and 
edge  tools;  dentistry,  mechanical;  dentists'  materials;  electroplating;  fertilizers;  fruits  and  vegetables,  canned  and  preserved;  furnishing  goods, men's;  liairwoik; 
housefnmiahing  goods;  instruments,  professional  and  scientific;  iron  and  steel;  iion  railing,  wrought;  ironwork,  architectural  and  ornamental;  kindling  wor.d ; 
leather,  curried;  leather,  tanned;  lime;  models  and  patterns  ;  oil,  castor;  oil,  linseed;  paints;  perfumery  and  cosmetics;  pumps;  refrigerators;  saws;  sewing 
machines  and  attachments;  show-cases:  soap  and  candles;  stencila  and  brands;  stereotyping  ana  electrotyping ;  stone-  and  earthen- ware ;  surgical  appliances; 
trunks  and  valisea ;  umbrellas  and  canes  ;  vamiah;  vinegar;  wheelbarrowa ;  window  blinds  and  shades;  wooden  ware;  and  woolen  goods. 


CITY  OF  TRENTON,  N.  J. 
[Statistics  collected  under  the  direction  of  Thomas  F.  Fitzgerald,  Special  Agent.] 


All  industries . .                                             .-.-. 

404 

$6,  906,  830 

0,691 

1,084 

1,127 

$3, 150, 119 

1       $7,  421,  399 

$12,  71^,  7C2 

BagB,  paper 

4 
16 
39 

5 
29 

3 
4 
18 
5 
6 

16 
3 
8 
3 
B 

3 
6 
8 
8 
3 

3 

3 

3 

12 

12 

25 
6 
7 
G 
i 

13,  650 
3,570 

119,710 
2,500 

113,  800 

145,  000 
600 

69,  850 
1,325 

47,  600 

80,  000 
8,300 

11,  750 
4,700 

12,  700 

1,450 
64,  000 
51,  200 

25,  300 
1,  945,  550 

102,  741 

950 

28,  000 

70,  925 

26,  750 

11,225 
5,900 

12,  375 
142,  000 
2,800  1 

15 
20 
500 
9 
86 

129 
4 

176 

6 

64 

81 
7 
16 
12 
11 

2 

18 

250 

28 

1,361 

129 

15 
66 
182 

48 
7 
19 
132 
14 

22 

7,679 

8,003 

100,550 

3,  170 

55,  509 

33,  500 
1,106 

71,  654 
1,514 

23,  40D 

60,  300 
3,784 
7,908 
4,050 
4,668 

2,100 
7,769 
99,  761 
16,012 
518,325 

51,  668 

625 
7,  050 
35,  659 

61,  280 

19,  252 
4,628 
8,663 

80,744 
4,600 

26,  050 
6,362 

406,  745 
2,  550 

231,574 

33,475 

1,887 

227,  800 

6,000 

38,  800 

140,  200 

6,200 

31,  017 

8,800 

17,  300 

2,000 
130,  445 
163,  408 

12,  700 
1,  371,  245 

85,  068 
1,700 
15,  900 
37,206 
89,  900 

17,  281 
3,900 

18,  000 
83,618 

13,  9U0 

46,  825 

28,  540 

15 

1 

1 

64 

16 

570,  007 

Boxes,  wooden,  packing                                                                             

9,000 

1 

379,  138 

Briok  and  tile 

109,  000 

6,400. 

Carpentering 

2 

348,  550 

Carpet,  rag . . 

9,000 

CaiTiages  and  waeona  fsee  also  WheelwrifrhtinT) 

2 
2 

80,100 

Clothing,  men's . 

108 

1 
7 

262, 100 

14,100' 

Confectionery 

7 

47,  225. 

Cooperage 

17,  800 

Drugs^nd  chemicals 

32,  000' 

Dyeing  and  cleanin*'                                                             

2 

1 

7,  500' 

Flouriog.  and  eriat-mill  nrodnpta                                                                

153,  532 

JOunUerv  and  machine-snon  nmdnpts                                                     

1 

5 

30 

27 
1 
7 
3 

291,789 

.       39, 500 

2,  340,  381 

Iron  forginga 

164,  302 

Iron  raiGnc.  ^vroiip-'ht 

3,  750 

Lumber,  planed '^'.V^'.V^\V^\l][]V..\"'..'..\l'.'. 

33,000 

99,690 

Masonry,  brick  and  stuno 

190,  750 

1 

60,  800 

Pliotographing          ^^°^ "-■- 

3 

17,  800 

Plumliiiif;  and  o-flftfitfinw 

33,  400 

printing  and  puWishing '.".'.'.'.'. 

6 

20 

220,  694 

Hoofing  and  roofing  materials 

27,800 

451 
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Table  VI.— MANUFACTUEES  OF  100  PEINGIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  TRENTON,  N.  J.— Continued. 


Meclianical  and  manxifaetarmg  industries. 


Saddlery  and  liarneaa 

Slaughtering  and  meat-packing,  not  including  retail  butchering  - . 

Stone-  and  earthen-ware 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

Upholstering  (see  also  Furniture) 

"Wheelwrighting  (see  also  Blacksmithing;  Carriages  and  wagons) 

"Woolen  goods 

All  other  industries  (a) 


No.  of 

estab- 

Ush- 

ments. 


Capital. 


$11,  000 

261,  000 

1,  902, 600 

13,250 

12,  900 

8,500 

3,100 

626,  000 

1,  103,  559 


AVBEAGK  NUMBER  OF 
HAKDS  EMPLOYED. 


Males   [Females  Children 
above  16  above 15       and 
years.       years,     youths. 


12 
54 
1,792 
29 
42 

9 

3 

216 

1, 147 


441 


227 
245 


634 


2 

2 

115 

179 


Total 

amount  paid 

in  wages 

during  the 

year. 


$6, 258 
13, 156 
083, 177 
13,  244 
17,  669 

4,950 

1,165 

171,  400 

634,  353 


Value  of 
materials. 


$17, 422 
533,  458 
950,  243 

19,  920 

20,  514 

19,  500 

3,750 

674,610 

2,  031,  349 


Valne  of 
products. 


$34,696 
590, 197 
2,341,337 
44, 950 
56, 909 

29, 000 

12, 860 

854,297 

3, 114, 543 


a  Embracing  agricultural  implements;  belting  and  hose,  leather;  bookbinding  and  blank-book  making;  boot  and  shoe  findings;  boxes,  cigar;  boxes,  fancy  and 
paper;  brass  castings;  bridges;  carriage  and  wagon  materials;  coffee  and  spices,  roasted  and  ground;  cotton  goods;  cutlery  and  edge  tools;  engraving  ani  die- 
sinking;  fertilizers;  fruits  and  vegetables,  canned  and  preserved;  glue;  grease  and  tallow;  hardware;  jewelry;  kaolin  and  ground  earths;  kindling  wood  ■  lime- 
liquors,  malt;  look- and  gun-smithing;  looking-glass  and  picture  frames ;  lumber,  sawed;  mineral  and  soda  waters ;  musical  instruments  and  materials  (not  speu'ifled)  ■ 
patent  medicines  and  compounds;  pumps;  rubber  and  elastic  goods;  sash,  doors,  and  blinds;  shipbuilding;  shirts;  soap  and  candles;  wire;  and  wood  turned  anil 
«arved. 

CITY  OF  TROY,  N.  Y. 
[Statistics  collected  under  the  direction  of  F.  B.  "Wadhams,  Chief  Special  Agent.] 


All  industries - 


Blacksmithing  (see  also  vv  heelwrightlng) 

Boots  and  shoes,  including  custom  work  and  repairing  - 

Boxes,  fancy  and  paper 

Bread  and  other  bakery  products 

Brick  and  tile 


Brooms  and  brushes 

Carpentering    

Carriages  and  wagons  (see  also  "Wheelwrighting)  . 

Clothing,  men's 

Clothing,  women's 


Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods  . 

Confectionery  

Dentistry,  mechanical , 

Electroijlating 


Flouring-  and  grist-mill  products 

Foundery  aod  machine-snop  products  - 

Furnishing  goods,  men's 

Furniture  (see  also  Upholstering) 

Hosiery  and  knit  goods 


Iron  and  steel 

Kindling  wood 

Liquors,  malt 

Looking-glass  and  picture  frames. 
Marble  and  stone  work 

Masonry,  brick  and  stone  

Mineral  and  soda  waters 

Models  and  patterns   

Painting  and  paperhanging 

Paper 


Photographing 

Plumbing  and  gasfitting 
Printing  and  publishing 
Saddlery  and  harness  . .  - 
Shirts 


Sl.aughtering  and  meat-packing,  not  including  retail  butchering  . . . 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes    

Upholstering  (see  aLso  Furniture) 

"Wheelwrighting  (see  also  Blacksmithing ;  Carriages  and  wagons)  . 

"Wood,  turned  and  carved 

All  other  industries  (a) 


514 


■| 


14 
12 
16 

;6 

17 

32 

5 

13 

7 
69 


$13,  418,  853 


12,  200 

112,  350 

41, 100 

79,  280 

139,  500 

11,  500 

48,  300 

8,500 

210,  550 

26,  000 

60,  000 

22,  300 
28,  300 

3,650 

27,  000 

133,  200 

2,  428,  700 

830,  000 

18,  700 

144,  000 

4,  550,  000 

11,800 

809,  750 

18,  000 

46,  900 

23,  500 
69,  500 
63,  971 
33,  654 

535,  465 

17,  600 
58,  600 

245,  838 
22,  400 
874,  000 

98,  000 

88,  400 

106,  01.'6 

14,  000 

18,  200 

13,  200 
1,  260,  600 


10,  337 


35 
118 

37 
111 
157 

30 
203 

82 
241 

10 

26 
20 
32 
2 
76 

30 

2,297 

384 

42 
114 

3,857 
21 
202 
20 
55 

149 
39 
90 
109 
110 

11 

74 

218 


42 
82 
240 
20 
28 

15 
665 


11, 115 


2 

161 

4 


982 


145 
119 


4,036 

3 

217 


1,  745,  874 


1 

97 
100 


35 

495 
1 


17,  615 
46,  421 
67,  033 
58,  646 
63,  077 

11,  793 
106,  624 

16,  262 
185,  785 

17,  740 

14,444 
10,214 
21,343  ! 

1,322 
22,  726 

18,  402 
1,  244, 650 

918,  932 
21,000 
89,  800 

1,  657,  396 

7,456 

99,419 

11,  062 

26, 153 

45,  260 

19,  969 

42,  989 
53,  263 
67,  989 

5,644 

43,  247 
123,  928 

15,804 
992,  084 

17,  680 
33,  733 
132,  686 
11,  628 
13,  605 

7,159 
395,  311 


$13, 443, 284 

12,  496 
68,  375 
96,  742 
233,  515 
70,  948 

25,  600 
152,  031 

20,  000 
354,415 
66,  300 

88,  820 
23, 450 
80,  688 
3,487 
18,600 

326, 774 
1, 189,  378 
1, 123,  147 

26,  400 
181,  883 

4,  6i8,  862 

14,  320 

600,  349 

34,  891 

27,  478 

83,  200 
63,  414 
17, 114 
32,  307 
373,  033 

7,200 

85,  700 

103,  697 

25,  871 

1,  379,  319 

192,  383 
62, 750 

200, 842 
21,  000 
13,  827 

4,293 
1, 428,  590 


$26,497,163 

47, 050 
153,916 
176, 739 
358, 013 
172, 000 

44,022 
307,633 

41,350 
685,436 

95, 596 

130, 764 
45, 1.50 

136,266 
14, 559 
56,719 

367, 855 

3,228,848 

2, 636, 614 

G5, 90O 

391,330 

8, 702, 189 
29, 270 
895,883 
67, 310 
09,455 

183, 159 
80,726 
99, 200 
112,000 
546,823 

25, 978 
165,200 
310, 700 
6.5,702 
2, 919, 591 

259, 161 
124, 600 
406, 661 
43,050 
42, 526 

19, 967 
2,191,752 


a  Embracing  awnings  and  tents ;  babbitt  metal  and  solder ;  ba,kmg  and  yeast  powders ;  bells ;  belting  and  hose,  leather ;  bookbindiu<'  and  blank-book  making; 
boxes,  cigar;  boxes,  wooden,  packing;  brass  castings;  carriage  aud  wagon  materiafs ;  collars  and  cuffs,  p;,per;  cooperage;  cordage  and  twi^ecorsX;  oSn  goofe 
cutlery  and  edge  tools;  dram  and  sewer  pipe;  drugs  and  chemicals,  dyeing  and  cle.aning;  engraving  and  die-s&ikiug  flies;  irease  and  tillow  hairwork;  hirad- 
Btamps;  hardware:  hardware,  saddlery  ;  hats  and  caps  ;  instruments,  professional  .and  scientific;  iron  forgines;  iron  raibn?.  w,?,nght;  h^on  XI  arSctul-aland 

ized;  millstones;  mixed  textiles; 
goods ;  springs,  steel,  car,  and 


ornamental ;  japanning ;  leather,  curried  ;  lime ;  lock 

paints;  refrigerators;  regalia  and  society  banners  and  ,  _^ ,„ 

carriage;  stencils  and  brands ;  varnish;  vinegar;  watch  and  clock  repairing ;  wire"  and  wirewoVk! 


CITY  OF  UTICA,  N.  Y. 
[Statistics  collected  under  the  direction  of  A.  B.  NOKTHur,  Special  Agent.] 


All  industries 

Blacksmithing  (see  also  "Wheelwrighting) 

Bookbinding  and  blank-book  making 

Boots  and  shoes,  including  custom  work  .and  repairing 

Bread  and  other  bakery  products 

Caiiientcriug '- 

Carriages  and  wagons  (see  also  "Wheelwrighting) 

Clethiug,  men's 

Clothing,  women's  

Conf  ctionery 

Cooperage  

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 

FnrijiLuie  (see  also  Upholstering) 

Liquors,  malt 

Looking-glass  .and  picture  frames 

452 


317 


$5,  905,  636 


6,  975 

13,  000 
587,  600 

61, 100 
29,  560 

38,  000 

931,  300 

15,  500 

14,  000 
1,800 

35,  000 
689,  300 

82,  000 
160,  660 

14,  500 


3,752 


13 
14 

437 
46 

107 

38 

941 

3 

12 


445 
60 
50 
12 


9 

308 

7 


1,637 

38 
4 


338 


$1,  917,  657 


4,950 

7,690 

267,  489 

18,  722 

48,684 

15,  220 

453,  625 

5,947 

6,200 

900 

2,475 

180, 681 

28,  280 

23,  655 

6,174 


$5, 180,  598 

8,775 

5,225 

710,  582 

81,  380 

76, 150 

18,  500 

,  391,  297 

25,  700 

25, 400 

1,750 

104, 140 
247,  300 

63,  000 
120,  .650 

22,  300 


$6, 873, 306 

21, 700 
18, 707 
1, 125, 724 
113,494 
151,425 

47, 000 
2,256,375 
42,500 
44,400 
3,900 

113,132 
637,721 
107, 000 
219, 000 
88,000 
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Table  VI.— MANUFACTUEES  OF  100  PRINCIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  UTICA,  N.  Y.— Continued. 


Mechanical  and  manxifacturing  indnstries. 


Marble  and  stone  work 

Masonry,  brick  and  stone 

Pnintin;:  and  paperhouging 

Plumbing  anil  gasfitting 

Printing  and  puUliabing 

Saddlery  and  harness 

Sash,  doors,  and  blinds 

Shirts  

Soap  and  eandlcs 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  chewing,  smoking,  and  snuJI  {see  also  Tobacco,  cigars  and 

cigarettes). 
Tobacco,  cigars  and  cigarettes  (see  also  Tobacco,  chewing,  smoking, 

and  snulT) . 

TJphiilstcring  (see  also  Furniture) 

Watcli  and  clock  repairing    

Wheelwrighting  {see  also  Blacksmith ing;  Carriages  and  wagons) 

All  other  industries  (a) 


No.  of 
estab- 
lish- 
ments. 


Capital. 


,$38,  500 

15,  930 
11,300 
37,  000 

:ie,  500 

12,  200 

130,  000 

5,300 

24,  000 

60,  550 

315,  000 

67,  500 

0,100 
23,  600 

16,  400 

2,  330,  450 


AVERAGB  NUMBER  OF 
HAKDB  EMPLOYED. 

M.ales 

above  16 

years. 

Females 

above  15 

years. 

Children 

and 
youths. 

55 

155 

44 

2 
1 

37 

142 

13 

153 

28' 

8 

54 

2 
33 

9 

40 
63 

5 

7 
4 

ID 

18 

749 

673 

210 

Total 

amount  paid 

in  wages 

during  the 

year. 


,$21,  200 
54,  7f  0 
24,  000 
11,9J5 
70,  065 

5,625 
01,111 

8,  600 

3,408 

23  312 

23,  COO 


1,820 
0,  275 
0,608 

496,  046 


Value  of 
materials. 


$38,  800 
49,  150 
30,  400 
68,  OCO 
55,  378 

13,  100 
187,408 
10,  900 
35,  202 
65,  175 

140,  900 

.''4,  550 

0,600 
13,100 
10,  025 

1,  509,  483 


Value  of 
products. 


$77,  000 
121,  200 
71,900 
113,  000 
197,  007 

20,  800 

305,  078 

27,  400 

40,  424 

117.  100 

196,  315- 

104,  750 

11,7.50 
33,  300 
26,  400 

2,  557,  204 


a  Emiiracing  awnings  and  tents  ;  belting  and  hose,  leather  ;  boxes, cigar;  bo.xes,  wooden,  packing  ;  brass  castings ;  brick  and  tile  ;  brooms  and  brushes  :  cement; 
coffee  and  spices,  roasted  and  ground  ;  cordage  and  twine ;  cotton  goods;  drain  and  sewer  pipe  ;  drugs  and  chemicals  ;  electroplatiug  ;  engi:aving,  wood  ;  files;  furs, 
dressed;  glass  cut,  stained,  and  ornamented  ;' gloves  and  mittens;  bairwork  ;  hosiery  and  knit  good.s  ;  iron  work,  architectural  and  ornamental ;  lamps  and  reflectors; 
lime;  liquors,  distilled;  lock-  and  gun-araithiug ;  matches;  mattresses  and  spring  beds;  mineral  and  soda  waters;  musical  instruments,  organs  and  mateiials; 
oilcloth,  floor ;  perfumery  and  cosmetics  ;  pumps;  saws;  shipbuilding;  silverwiire  ;"slaugbtering  and  meat-packing;  steam  fittings  and  heating  apparatus;  telegraph 
and  telephone  apparatus  ;  wood,  tunied  and  carved ;  wooden  ware ;  and  woolen  goods. 

CITY  OF  AVASHINGTON,  D.  C. 
[Statistics  collected  under  the  direction  of  WiLLIAJI  H.  EOVD,  Chief  Special  Agent.     See  note  on  page  379.] 


All  industries. 


Awnings  and  tents 

Blacksraithing  (see  also  Wheelwrighting) 

Bookbinding  and  blank-book  making    

Boots  and  shoes,  including  custom  work  and  repairing 

Brass  castings - 

Bread  and  other  bakery  products 

Brick  and  tile 

Carpentering 

Carriages  and  wagons  (see  also  "Wheelwrighting) 

Clothing,  men's 

Coffee  and  spices,  roasted  and  ground 

Coffins,  burial  cases,  and  undertakers'  goods 

Confectionery 

Cooperage  

Dentistry,  mechanical 

Drugs  and  chemicals  (see  also  Patent  medicines  and  compounds) . 

Engiaving  and  die-sinfldng 

Fertilizers 

Flouring,  and  grist-mill  protlucts 

Foundery  and  machine-shop  products 

Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering)  -  - . 

Grease  and  tallow 

Hairwork 

Instruments,  professional  and  scientific 

Iron  railing,  wrought 

Jewelry. . 


Kindling  wood 

Limo    

Liquors,  malt 

Lithographing  (see  also  Printing  and  pubUsliing) 

Lock- and  gun-smithing 

Lookiug-glass  and  picture  frames 

Lumber,  planed 

Marble  and  stone  work 

Masonry,  brick  and  stone 

Mattresses  and  spring  beds  (see  also  Furniture) 

Mineral  and  soda  waters 

Models  and  patterns 

Painting  and  paperhanging 

Patent  medicines  and  compounds  (see  also  Drugs  and  chemicals)  - . 

Paving  materials 

Photographing 

Plumbing  and  gasfitting 

Printing  and  publishing  (see  also  Lithographing) 

Saddlery  aud  harness 

Soup  and  candles 

Tinware,  copperware,  and  sheet-iron  "ware 

tobacco,  cigars  and  cigarettes 

Umbrellas  and  canes 

Upholstering  (see  also  Furniture) 

Watch  and  clock  repairing 

wheelwrighting  (see  also  Blacksmithing;  Carriages  and  wagons) . 
All  other  industries  (a)  


971 


$5,  552,  526 


2,050 
31,  165 

4,200 
49,  220 
132,  038 

120,  340 
330,  600 
48, 145 
173,  792 
104,  550 

17,  600 
61,425 
85,  575 

6,700 
4,  975 

54,000 
3,000 

95,  000 
230,  400 
236,  OOO 

46, 125 
25,  000 

6,600 
36,  100 

3,275 

19,  600 

18,  465 
19, 100 

208,  300 
33,  200 

11,700 

15,  000 

96,  200 
113,  745 

10,  500 

8,  250 

19,  200 
7,200 

16,  600 
5,600 

56,  000 
34,750 
47,  750 
971,800 
30,  400 

60,  966 
66,  965 
25,  950 
1,150 
18,  550 

17,  400 
6,  505 

1,  702,  785 


5,496 


i 
113 

9 
66 
61 

164 
576 
245 
149 
157 

14 
32 
80 
28 
6 

25 
5 
87 
40 
198 

72 
7 


1,389 


14 

11 

21 
28 
24 
60 
40 

10 
32 
86 
187 
190 

6 

24 

12 

101 

9 

259 
34 

129 

1,026 

45 

22 
7 

81 
3 

25 

40 

7 

795 


261 


8 
120 


,  924,  612 


3,  .581 
45,  408 

4,332 
31,111 
22,  087 

73, 148 
123, 101 
135,  020 

69,496 

98,  778 

6,356 
19,  631 
40, 131 
11,300 

2,633 

10,190 
i;  965 
29,  600 
21,  508 
75, 102 

39,385 
3,422 
3,276 

13,  724 
3,912 

12,444 
11, 114 
11,  959 
30, 186 
23, 164 

6,595 
16,  308 
40,  9:0 
60,  490 
68,  750 

2,000 
13,432 

6,838 
60,044 

7,098 

99,  500 
16,  291 
66, 194 

1,  478,  880 
19,471 

7,735 
44,  857 
31,  628 
785 
12,341 

24,  361 

2,  2.52 

871, 113 


5,  365,  400 

$11,  882,  316 

4,643 

13,  924 

30,  474 

146,219 

2,280 

10,  731 

42,  225 

127, 107 

67,  152 

,          -96, 769 

400,  608 

606,  236 

62,575 

314,  298 

247,  006 

486.  702 

53,  277 

183,  205 

178,  302 

376,  065 

84,  680 

100,  020 

41,  440 

92,  640 

122,  263 

221,  902 

10,  770 

25,  770 

5,600 

19,  200 

31,  836 

03,  025 

3,  900 

12,  375 

156,  250 

207,  2.50 

1,  071,  600 

1, 172,  375 

156,  098 

358,  166 

39,  005 

113,  375 

47,  918 

60,400 

6,500 

14,800 

7,750 

37,581 

4,685 

13,  403 

11,  310 

37,  538 

21,  969 

40,  650 

17,  424 

61,  648 

162, 739 

275,  232 

16,860 

52,  334 

3,  745 

13,  646 

"8,  706 

66,  227 

124, 9 J5 

192,  792 

91,  806 

198,  699 

90,  000 

200,  970 

12,  640 

17,440 

10, 100 

33,  700 

2,605 

16,  440 

49,  387 

143.  471 

7,200 

20,  454 

171,250 

316,  500 

10,  515 

6.5,  551 

102,  799 

225, 193 

827,519 

2,896,312 

33, 157 

to,  349 

41,  678 

60,  505 

96,  472 

192,  081 

45,  602 

118,  318 

2,070 

6,218 

27,016 

50,  191 

0,  345 

3,230 

459,354 


4'2,  360 

11,  323 

1,  572,  703 


«  Embracing  artificial  li 
;  cars,  railroad,  street,  and 


imbs;  hags,  paper;  haskets,  ^attaiT^n^Twrn^^ 

lj2r^J^Z"i^^^?'?^^S&.r^^^  V^f^^'^Z^t^'^-!^  ornamented;  ,.lov^  and  mittens ;  i^k,  i™-  -d  »tee  ; 


wood;  files;  fruits  and  vegetables,  canned  and  preserved;  furniture,  chairs;  glas;.    f  ■■■";■  r-;-;,.;,v:-T  —  ,,^  „o™„a-  mant.-r^ 
irnn  „„.i.  ._.,.,,     .       ,     ",  curried;  leather,  dressed  skms;  leather,  tanned;  lumoer,  sawLu.  m.iuui» 


"•on  work,  architectural  and  ornamental;  leathc 

instnimsnts  and  materials  (not  specified);  oil,  ne: ,, ...         . 

nnuolectrotyping;  stone- aud  earthen-ware ;  taxidermy;  terra-cotta  ware 


^::^!^^^!^^^^^'^'^^^^  turned  and  carved 


Itte,  marble,  aud  marbbi/A-d;  musical 
spectaLksandoyogli-ssrs;  stationery  goods;  stereotyping 


-ir,;! 
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Table  VI.- 


-MANUPAOTUEES  OF  100  PEINOIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  WHEELING,  W.  VA. 

[Statistics  collected  under  tliB  direction  of  Dana  L.  Hubbaud,  Special  Agent.] 


Mechanical  and  manufacturing  industries. 


All  industries 

Baskets,  rattan  and  willow  ware 

Elacksmithinji 

Brick  and  tile". 

Carpentering    

Carriages  and  wagons 

Clothing,  men's 

Confectionery 

Coop<?rage  . ." 

Foundery  and  machine-shop  products 

Furniture 

Glass 

Iron  .and  steel 

Leath  er,  curried    

L(;atber,  tanned , 

Liquors,  malt  

Lumber,  planed  

Marble  and  stone  work 

Masonry,  brick  and  stone 

Painting  and  paperhanging 

Plum  bing  and  gasfitting 

Printing  and  publishing 

Uootiug  and  I'ooting  materials 

Saddlery  and  harness 

Shipbuilding  

Shirt  8 

Slaughtering  and  meat-packing,  not  including  retail  butchering 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

All  other  industries  (a) 


No.  of 
estab- 
lish- 
ments 


Capital. 


avebage  number  of 
hands  employed. 


2,200 

15,  200 

32,  000 

27,  000 

172,  000 

85, 000 

9,060 

25,  800 

221,600 

48,  000 

500,  522 
2,  214,  425 
123,  200 
166,  000 
203,  017 

148,  000 

14,  750 

2,000 

1,  500 

64,  015 


Males 
above  16 
years. 


4,668 


12: 


500 

1,200 

10,100 

7,500 

1,200 

97,361 

40,  373 

124,  965 

391,  910 


14 

77 
25 
78 

160 

18 

63 

198 

103 

525 
2,327 
58 
61 
85 

83 
30 
30 
9 
45 

127 

6 

18 

9 


Females  C'iiildren 
above  15       and 
years,     youths. 


25 

49 

232 

200 


18 


Total 

amount  paid 

in  wages 

during  the 

year. 


,  192,  265 


32 
1 


206 
246 


19 

75 


1,  5S0 
5,820 

11,  149 
16,  460 
30,  234 

47,  500 
6,002 
42,  608 
89,  339 
40,  616 

296,  450 
1,  098,  296 
34,  800 
21,  422 
33,  329 

38,  990 

12,  860 
11,  940 

4,066 
23,  288 

67,  392 
1,400 
9,672 
6,850 
9,200 

11,350 

23,  393 

86,  294 

104,  065 


Value  of 
materials. 


$5,  203,  931 


1,100 

5,575 

2,664 

46,048 

54,  000 

108,  000 
61,  300 
38,  339 
69,  471 
31,  342 

102,  664 
2,  472,  053 
377,  268 
334, 740 
153,  982 

173,  500 

9,000 

0,869 

6,167 

58, 113 

41,  864 
6,000 
23,  750 
16,  800 
20,240 

243,  440 

49, 461 

217,  521 

392,  570 


Value  of 
products. 


$9, 259, 844 


4,700 

18,721 

24,560 

85, 700 

145,000 

220,  (84 
04,91)4 
89, 900 

228,762 
98, 827 

714,000 
4,  306, 507 
447, 972 
378, 152 
256, 588 

237, 400 
33, 334 
22, 700 
12, 850 
99,493 

165, 356 
11, 100 
43,450 
27, 550 
33, 890 

270,500 
94, 405 
366, 984 
755, 775 


a  ■Embracmg  agricultural  uuplements;  bakmg  and  yeast  powders;  boots  and  shoes;  boxes,  fancy  and  paper;  brass  castings;  bread  .and  other  bakery  proiincts; 
broomsand'bru3hes;carn,ago  and  wagon  materials;  coffee  and  spices,  roasted  and  ground;  coke;  dyeing  and  finishing  textiles ;  hies;  flouring- and  grist-miil  producte; 
food  preparations;  gloves  and  mittens;  hardware;  iron  nails  and  spikes,  cut  and  wrought;  lamps  and  reflectors;  lock- and  gun-smithing ;  lumber,  sawed;  patent 
medicines  and  compounds;  sash,  doors,  and  blinds;  soap  and  candles;  stencils  and  brauds;  vinegar;  wirework;  and  wheelwrigiiting. 

CITY  OF  WILKESBAREE,  PA. 
[Statistics  collected  under  the  direction  of  D.  G.  Allen,  Special  Agent.] 


All  industries 

Blacksmitbing 

Broad  and  other  bakery  products 

Carriages  and  wagons 

Flouring-  and  gi-ist-mill  products 

Foundery  and  machiue-sliop  products 

Lumber,  planed 

Mineral  and  soda  waters 

Plumbing  and  gasfitting 

Saddlery  and  harness  

Tinware,  copperware,  and  sheet-iron  ware 

TdbaiTo,  cigars  and  cigarettes 

All  other  industries  (a) 


$1, 146,  500 


613  i 


3, 

10, 

19, 

34, 

321, 

44, 
15, 

77, 
23, 
12, 


4.W : 

030  ! 
500  I 
000  '\ 
950 

000  i 

200 

000 

300  ''•. 

500  [: 


9,700 
570,  850 


15 

4] 

39 

14 

226 

15  i 

9 
34 
18 
20 

20 
166  I 


10 


$223,  399 


4,966 
12,  075 
12,  237 

4,480 
85,851 

5,100 
3,  ,W5 
11,  600 
6,  7.50 
6,228 

9,  254 
61,283 


1, 649  $1, 133, 344 


4,760 

79,  092 

13, 000 

65,  850 

153,  434 

13,  600 
10,  500 
20,  000 
12,  020 
12,  950 

17,  246 
258, 197 


10,750 
121,298 
37,600 
77, 200 
297, 660 


2S,  625 
40, 600 
27, 200 
25, 300 

33, 298 
411, 313  ' 


Embracing 
confectionery;  iTquois  malt;  loeK-anugun-smitbmg;  lookmg-glasa  and  picture  flames;  musical  instruments;  organs  and  materials -'naints-nrintrn^' and  publislling; 
pumps;  soap  and  candles;  stone- and  earthen-ware;  tools;  wheelwrighting  ,  wire;  Avirework;  and  wood,  tui'neifand  carved.  P-'^mts,  prmtm„anupuu         ^, 


a  Embracing  awnings  and  tents;  bookbinding  .and  blank-book  making  ;  boots  and  shoes  ;  boxes,  fancy  and  p.apor-  brick  and  tile-  V 
afectionery;  liquors  malt;  look- and  gun-smitbing;  lookmg-glasa  and  picture  frames;  musical  instruments,  organs  and  matnrUU 


brooms  and  brushes;  eariientering; 


CITY  OF  WILMINGTON,  DEL. 
[-statistics  collected  under  the  direetiou  of  J.\mi;s  B.  Henry,  Special  Agent.) 


All  industries 

Blacksmitbing  (see  also  Wbeelwrightiug)      

ISouts  and  shoes,  including  custom  work  and  repaiiin 

Bread  ami  other  bakery  products 

Bi'jck  and  tile 

Carpenteiing 

Carriage  and  wagon  materials 

Carriages  and  wagons  (see  also  Wheelwrighting) 

Clothing,  men's    

Collins,  bnri;tl  cases,  ^nd  undertakers'  goods 

Confectionery 

Oolton  goods 

Foundery  and  machine-shoii  products 

Finn  it  lire 

Iron  and  .sti^el  , 

Iron  fuigings 

Kiudling  wood 

Leather,  dressed  skins 

Looking-glass  and  x>ieture  frames , 

Marble  and  stone  work 

Alasonr\',  brick  and  atone 

4.-4 


2.58  I  .$10,  744,  389 


2R,  400 
16,300 
109,  700 
S-<.  000 
42,  500 

108,  000 

415,270 

70,  500 

19,000 

49,  000 

3S5,  000 
75,),  800 

36,  200 
1,  109,  409 

51,  000 

6,800 
861,  500 

1,900 
27,  500 
21,000 


0,  871 

439 

1 
2 

61 

19 

44 

106 

105 

98 
373 
52 
10 
16 

164 
730 

20 
5S4 

63 

15 

791 

2 

23 

76 

12 

15 
08 

8 

10 

1 

1 
30 

2 
232 

83 

49 

1 

20 

2 

62 

71 
1 

2 

$3, 174,  821 


23,  075 
6,  400 
25, 130 
43,  416 
41,000 

43,  760  , 
128,  030  i 
25, 100 


847        $13,203,370 


6,  250 

6,  000 

123,  892 

2C0,  168 

8,000 

276,  346  1 

16,  350 

3,975 

364,  944  ' 

1,8;30  i 

8,  400  1 

22,  500  1 

14,  780 

7,000 

97,  455 

22, 173 

109,  900 

47,  .300 
263,  093 
44,  000 
10,  750 
18,000 

350,  702 

S23,  472 

7,700 

1,  010,  970 

67,  043 

4,  1,30 

1,  300,  800 

2,400 

10,  000 

103,  500 


56, 150 
17, 500 

158, '200 
89,  COO 

202, 200 

126, 000 
479,067 
86,000 
24, 600 
35, 000 

54.5,460 
671, 1'S 

3'i,  8'jO 
2  004,570 

83,782 

12, 500 

1,801,597 

6,500 

22,400 

170,000 
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Table  VI.— MANUFACTUEES  OF  100  PEINCIPAL  CITIES,  BY  SPECIFIED  INDUSTRIES:  1880. 

CITY  OF  WILMINGTON,  DEL.— Continued. 


Meobauical  and  monufactaring  industries. 


Paper  v  ■  .  ■  •, 

Koofing  and  roofing  matermla 

Saddlery  and  harness 

Shipbuilding 

Soap  and  candles 

Tinware,  copperware,  and  sheet-iron  ware 

Tobacco,  cigars  and  cigarettes 

■Wheelwiignting  fsee  also  Blacksniithing ;  Carriages  and  wagons) 
All  other  industries  (a)  


No.  of 
estab- 
lish- 
ments. 


Capital. 


$2,  448,  000 

10,  600 

23,  700 

905,  500 

li,  800 

110,600 

32,  300 

24, 150 

2,  975,  000 


AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 

Males 

above  16 

years. 

Females 

above  15 

years. 

Children 

and 
youths. 

163 
16 

61 

6 

31 

1 

1,4.54 

12 

1 

9 

14 

6 

148 

61 
50 
52 

13' 

1,651 

54 

Total 

amount  paid 

in  "wages 

during  the 

year. 


$102,  817 

8,344 

12,  500 

860,  248 

5,180 

31,108 

24,  420 

23,  4.=.0 

681,  552 


V.alue  of 
materials. 


$543,  999 

11,500 

2t;,  300 

8.50,  008 

13,  400 

81,963 

34,  840 

10,  600 

2,  612,  616 


Value  of 
products. 


$682,  905 

29,  500 

57,  600 

1,  974,  20S 

22,  070 

159,  027 

78,  453 

45,  700 

3,  632,  361 


a  Embracing  bags,  paper  ;  baskets,  rattan  and  -willoTv  ware ;  belting  and  hose,  leather ;  bookbinding  and  blank -book  making ;  boot  and  shoe  cut  stock  ;  boot  and 
shoe  uppers;  brooms  and  brushes ;  cars,  railroad,  street,  and  repairs;  cofi'ee  and  spices,  roasted  and  ground;  cooperage;  coppersmithing ;  dentists' materials;  iiouring- 
and  grist-mill  products ;  grease  and  tallow;  gunpowder;  iron  bolts,  nuts,  washers,  and  rivets ;  jnto  and  jute  goods;  leather,  curried  ;  liquors,  m.'dt';  lumber,  phmed; 
matches;  mineral  and  soda  waters  ;  mats  and  matting;  paintin'g  and  paperhanging ;  paints:  pumps;  rubber,  vulcanized;  aaws;  slaugntering  and  meat-packing; 
sporting 'goods;  springs,  steel,  car,  and  carriage;  stone- and  earthen-wai-e ;  tools;  upholstering;  and  wooden  ware. 

CITY  OF  WORCESTER,  MASS. 
[Statistics  collected  under  the  direction  of  A.  K.  Maeshall,  Special  Agent.] 


All  industries 

Blacksmithmg  (see  also  ■Wheelwrjghting) 

Bookbinding  and  blank-book  making 

Boot  and  shoe  cut  stock 

Boot  and  shoe  findings  

Boots  and  shoes,  including  custom  work  and  repairing 

Brass  castings 

Bread  and  other  bakery  products 

Brick  and  tile 

Carpentering 

Carriage  and  wagon  materials 

Carriages  and  wagons  (see  also  "Wheelwxighting) 

Clothing,  men's 

Confectionery 

Cotton  goods  (see  also  Mixed  textiles) 

Cutlery  and  edge  tools  (see  also  Tools) 

Dentistry,  mechanical   

Dyeiug  and  cleaning 

Engraving,  wood 

Files  (see  also  Saws) 

Firc-Lirnis 

Flouring-  and  grist-mill  products    

Furniture  (see  also  Mattresses  and  spring  beds ;  Upholstering)  - . 

Fonndery  and  machine-shop  products  - 

Grease  and  tallow 

Iron  and  steel 

Instruments,  professional  and  scientific 

Leather,  curried 

Looking-glass  and  pictxire  fi-ames 

Marble  and  stone  work 

Masonry,  brick  and  stone 

Mattresses  and  spring  beds  (see  also  Furniture) 

Models  and  patterns  

Miscd  textiles  (see  also  Cotton  goods  ;  Woolen  goods) 

Musical  insti  uments,  organs  and  materials ■ 

Needles  and  pins - 

Painting  and  paperhanging 

Patent  medicines  and  compounds 

Photographing 

Plumbing  and  ga.ofi ttin  g 

Printing  and  publishing 

Hoofing  and  roofing  materials 

Saddlery  and  harness 

Sash,  doors,  and  blinds  (see  also  Wood,  turned  and  carved) 

Saws 

Screws 

Slaughtering  and  meat-packing,  not  including  retail  butchering . 

Soap  and  candles 

Tinware,  copperware,  .and  sheet-iron  ware 

Xobacco,  cigars  nnd  ci  paretics 

lools  (see  also  Cutlery  and  edge  tools)  

3)hol8tering  (,'ioe  also  Furniture) 

Vatoh  and  clock  repairing  

Wheelwrightiug  (see  also  Black  smithing  ;  Carriages  and  wagon; 

Wu-ework .". ; 

wood,  turned  and  carved  (see  also  Sash,  doors,  and  blinds) 

Woolen  goods  (see  also  Mixed  textiles) 

AU  othor  industries  (a) 


644       $11, 378, 604        13, 685 


26,  225 

29,  200 
58,  450 

6,800 
1,  680,  258 

6,200 

31,200 

22,  000 

101,450 

17,  800 

30,  500 
81,  900 
16,  400 
39,  600 
51,650 

19,  075 

13,  500 
2,100 

10,  800 
124,  000 

72,  600 

144,  500 

1,  871,  700 

15,  500 
1,  760,  000 

14,  800 
69,  000 

6,100 
71,  200 
61,  400 

5,000 

6,900 

141,600 

266,  700 

3,200 

20,  675 
15,000 
10,450 

16,  400 
121,  034 

8,400 

30,  550 

133,700 

7,000 

03,  500 

113,  000 
21, 150 
68,  600 
29,  500 

468,  977 

1,  i.i7.j 
7,875 

28,  600 
150,  600 

19,  500 

156,  600 
3,010,210 


15 
57 
54 
209 
12 

39 
205 
16 
14 
54 

10 

36 

6 

21 

306 

11 
98 

2,284 
21 

2,354 

21 
37 
39 

128 
305 

8 
10 
197 
397 
11 

94 

5 

12 

31 

128 

19 
30 
163 
6 
99 

60 
17 
99 
45 
279 

6 

10 
40 
101 

18 

314 
3,317 


9 

208 


126 

6 

35 

1 


139 
14 


10 


203 
1,  127 


5 
112 


i,  910,  817        $16,  582,  750         $27,  292,  793 


34 
61 


21,  375 

12,  904 

52,  175 

6,250 

1,  087,  607 

5,960 

33,  812 

14,  450 

125,193 

7,180 

18,  691 
83,  672 
6,  225 
10,271 
28,  851 

7,020 
17,214 

1,  525 
9,  450 

136,  091 

3,100 

68,  769 

1,  068,  834 

7,750 

984,  001 

11,  3.52 
16,  976 
9,587 
66,961 
160,  520 

3,  800 

4,  239 
131,  435 
188,  602 

3,317 

37,  990 

3,  452 

7,431 

14,4:15 

86,  952 

10,  425 
,       17, 075 

80,  oil; 

2,  600 
34,837 

30,299 
7,778 
41,750 
23,772 
146,000 

2,  8511 

5,  875  I 
23, 1173 
68,  771 

7,205 

19:i,  4iHi 
1,  659,  OS.'i 


20, 188 

28,  382 
87,  800 

6,000 
2,  909,  277 

18,  390 

138,417 

9,011 

331,  950 

18,326 

12, 150 
173,  500 
22,  215 
24,  350 
18,  056 

12,  720 

16, 120 

475 

3,425 

61,  300 

63,721 

19,T  501 

1,  625,  865 

29,  820 
1,  C88,  285 

6,850 

301,  265 

22,  126 

65,  903 

306,  630 

4,  575 

2,  425 

333,  431 

282,  530 

1,010 

3.5,  037 

7,  100 

6,  hJS 

32,445 

00,  3.i4  , 

-  27,  430  ! 
2,'),  irM 
14!l,  027 
2,  .543  I 

45,  loj : 

1,010,  48". 
]l,!iJJ  , 
f.S,  .1X1   ; 
02,  4:!1 
134,123 

0,100 


208,  472 
7,960 

629,  330 
5,212,128 


61,329 

52,  760 

158,  727 

19,  350 

4,  513, 128 

28,844 
217,  254 

30,  600 
519,  739 

35, 170 

39,  380 
327,  .500 

35,  720 
42,  160 
66,  530 

60,  338 

45,  358 

5,975 

19,100 

247,  828 

71,  080 

311,400 

3, 160,  193 

51,700 

2,  701,  993 

29,  300 
340,  180 

41,675 
171,175 
500,  850 

15,  950 

13,  708 

630,  700 

657,325 

9,322 

100,  630 
19,000 
27,  685 
63,  030 

199,  497 

40,  875 
04,  700 

201,  .533 

9,  310 

98,  273 

1,  124,  888 

30,  433 
120,  874 
111,258 
364,  992 

12,  600 
24,  200 

7  J,  090 

:i,-<n,  .198 

21,430 

982, 176 
8,  O04,  889 


a  Embracing  agricultural  implements;    awnings  and  tents;   baking  and  yeast  powders;  bells;  belting  and  hose,  l':ft'>«J^i,,\';.^>f  ™,5^,' ,^!^^™";;,,.i'^^     ''Z\hii,"e 
fpper.,;  boxes,  cfiga?;    boxes,  fancv  and  paper;  boxes,  wooden,  p.ieki.v,  ;  brooins  ami  bvusl.es;  '^^in'ets  other    ban  rag      .irs.raUu.      an    t   and    q  J^"    ^,  "^: 

KrS.;,[;?f''  '"''  Bpiecs,Voasted.and^giound;  coffin^bjnial  j --; -'1  -f^J^^l-^X.^^^ed^aSd'^^iA".^  pr^  "-  ^t^^^^^.^^^:^:.^  ^Ir^^] 
eiectropliitmg;  engraving  and  die-siiiking;  envelopes;  telt  goods;  liuits  and  m  ;-' i.iu.t^.  canneu  ■'""  l''.'^'? '  ;  •  f  :,,„,  rnllim-  wroiiohr  ■  iioo  voik  ar<lut.-ct- 
liardware;  h.mwork;  h.aFs  and  caps;  liouJs  and  whetstones  ;  irou  l-nlfs,nuts,  va.sl,.  v.,  ond  rivets;  '^"■^.l?''^;,'''XwVtes    mu^         iTs^rumen  Vanraan  di  Is  (,  ,  t 

and  canes ;  whips ;  wire  ;  and  worsted  goods. 
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Table  YII.— SPECIAL  STATISTICS  OF  MANUFAOTUEES  FOE  PEINOIPAL  INDUSTRIES:  1880. 

l.-AGRICULTURAL    IMPLEMENTS.     


States  and  Territories. 

1 
1 
■s 

1 

CO 

tt-l 
0 

1 

5 

AVEEAGE  NUMBER  OF  HANDS 
EMPLOYED. 

El.9 

I'd 

MATERIALS. 

CO 

li 

3 

10 

r-t 

k 

1 

Id 

g 

■a 

§ 

a 

1 
0 

a 

■s 

§ 

•a 

d 

ft 
§ 

.a 
0  ^ 

=  1 

«  a 

> 

The  United  States . 

1,943 

Dollars. 
62, 109,  668 

38,  313 

73 

1,194 

Dollars. 
15, 359,  610 

Dollars. 
5, 669, 516 

Dollars.     ' 
18, 083,  502 

Dollars. 
7,778,152 

Dollars. 
31,531,170 

-l 

20 
11 
21 
21 
12 

20 
220 
96 
68 
14 

86 
1 
28 
36 
29 

143 
32 
12 
74 
13 

17 
40 

265 
34 

156 

4 
220 
4 
7 
33 

13 
1 
35 
51 
8 

108 

13,  075 

9,985 

389,  500 

832,  500 

67,  400 

200, 124 

11,  306,  955 

3,  231,  818 

1,]  85.  530 

72,  450 

2,  296,  037 

3,000 

726,  300 

395,  400 

910,  000 

2,  488,  287 

2,  315,  223 

31,  900 
645,  773 
37,  550 

196,  700 

208,  300 

9,  580,  009 

132,  800 

16,  111,  576 

35,  000 

3,  452,  923 

18,  500 
18, 160 
161,  030 

33,  800 

6,000 

640,  900 

536,  030 

73,  050 

3,  747,  095 

35 

24 

2B0 

552 

66 

230 

6,989 

2,357 

785 

102 

999 
5 
440 
338 
956 

1,958 
1,196 

61 
713 

54 

178 

204 

6,335 

199 

7,281 

17 

2,540 

16 

33 

172 

133 

16 

462 

519 

63 

1,999 

1 

7,510 

5,541 

149,995 

218,514 

20,  524 

77,585 
3,  ISO,  999 

1,  eill,  644 
243,  035 

27,  962 

364,  385 
600 

174,  075 
117,791 

365,  896 

650, 192 
507,  085 

16,025 
276,  536 

15,  050 

75,  068 
61,  972 

2,  513,  875 

48,  550 
2,  981,  065 

9,100 

898,  608 

5,219 

7,050 

43,  277 

46,  750 

11,232 

16.5,  894 

162,  634 

18, 105 

874,  667 

1,750 

1,690 

137,  325 

100,041 

7,036 

40,  320 

1,  332,  201 

340,  855 

130,  663 

6,737 

91,  923 

100 

19,  7.^0 
,56,  495 

133,  850 

252,  336 
256,  762 

0,203 
311,235 

9,680 

10, 186 

20,  925 
757,  041 

11,  420 
778,  003 

2,200 

433,  881 

1,875 

1,  6.50 

13,  750 

10,  300 

400 

90,  038 

51,976 

2,004 

241,  036 

5,118 

4,165 

126,  650 

163,  466 

8,230 

218,  003 

3,  499,  414 

1,  294,  773 
338,  C05 

14,  511 

474,  055 
600 
233, 105 
140, 150 
449,  076 

584, 101 
451, 101 

21,  367 
250,  263 

18,  950 

60,  194 
50,  300 

2,  775,  550 

37,  078 

4,  680,  585 

3,623 
1,  024,  453 
3,725 
2,  300 
34,  300 

25,  900 

3,687 

153,  449 

158,  047 

12,  091 

764,  033 

1,938 

2,569 

70, 160 

54, 13« 

4,355 

78,  833 

1,  891,  315 

546,  509 

131,  828 

3,815 

257,  415 
50 
77,  840 
30,  545 
51,  826 

601,508 
268,  027 

4,550 
37,  513 

1,500 

21,  096 
24,  312 

1,047,419 
13,  883 

1,  784,  738 

1,250 
330,  086 
1,110 
1,300 
11,230 

10,  500 

672 

108, 162 

34,354 

3,440 

368,  479 

8,806 

8,414 

33 1, 035 

317,644 

19, 021 

337,  846 
6,722,930 
2, 182, 137 

601,  098 
25,  003 

823, 392 
050 
329,  C75 
227, 190 
634, 752 

1,  337, 945 
975,  890 

32, 120 
599,  015 

30,  030 

91,476 
95,437 

4,  580,  010 
62, 3H0 

7,243,326 

7,073 
1,788,420 
6,710 
5,250 
69,  280 

40,  700 

3,759 

357, 639 

244,377 

17, 535 

1,373,547 

2 

Aikansna  

2 

9 
11 

1 

5 
6 

27' 

1 

1 

10 

44 
284 
113 

23 
1 

24 

q 

in 

11 

12 

KeDtncky 

1 

1 

3 
1 

1^ 
16 

43 

11 

15 

Ma  ssa  elm  setts 

17 
1" 

10 

13 

New  Hampshire 

oo 

13 

2 
127 

3 
242 

1 

77 

<T> 

24 
25 

North  Caiolina 

Ohio 

27 
28 
29 
■30 

Pennsylvania 

Rhode  Island 

^-outh  Carolina 

10 
1 

45 
5 

6 

1?1 

Texas                   - 

2 

?1 

11 

West  Virginia 

68 

• 

States  and  Territories. 

FE0DUCT8— continued. 

Harveetiug  implements. 

1 

43  * 

1 

1 

0 

1 

® 

t 

w 

i 

i 

i 

CD 

0) 

s 

1 

06 

1 

1 

a 

i 
1 

i 

fciB 
0 

1 

2 

la 

CO 

P.fe  S 

^a.o 

1 

1 

i 
1 

The  United  States  . 

No. 
315 

No. 
167,  493 

No. 
25,  737 

Dozen. 
308, 732 

Dozen. 

206,  727 

No. 
8,967 

No. 
2,334 

No. 
95,  625 

No. 
47,  661 

No. 
73,  090 

No. 
33,  463 

No. 
35,  327 

No. 
54,920 

No. 
1, 244,  264 

No. 
437, 178 

95,«13 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 

33 

8 

1 

3 

1 

65 

160 
60 

716 

342 

30 

2 

10,  663 

634 

1,320 

50 

23 

36 

3,310 

3,396 



7,500 

9,760 

292,  000 

1,200 
10 

20 

9,600 
4 

12 

17 

632 

46,  035 

13,416 

« 

12 

'ii,'806' 
206' 

19 
179 

281 
:',054 

1 
4,866 

6" 

3 

9,  537 

310 

250 

3 

320 

30 

35 

227 

200 
62 

2 

1,747 

1,500 



3,310 

1,800 

150 

300 

1,110 
1,428 

37,  867 
60, 531 

10,  963 

1 

1^ 

127 

3l' 

29 

9 

305 

610 



3,417 

10 

10,  923 

26,  085 

6 

10 

4 

1,050 

263 

878 

2,340 

16,  417 
600 

26 

1,200 
20 
10 

12,  224 

448,  800 

20,  400 

600 

15,  000 

56,  690 
2,212 

24, 000 

625 
2,000 

37,  713 

111 

30 

106 

5 

"i,"™' 

35 

630 

30,  855 
2 

8 

700 

200 



1,567 

55 
1,200 

2 

16 
17 

18 

15 

300 

3,500 

112 

2 

1,230 

15 

10 

' 



63 

3,750 

300 

220,  619 

200 

50 

27,  410 

10 

35 

8,603 

204,  800 

7 

301,  463 

135 
36,  056 

'7,'760' 

157 
20,  796 

61 
11,  401 



9,' 592' 

'"  609' 

15 
16,  028 

2 
32,  300 

8 
1,000 

3,650 

1,007 

18,928 

3,440 

18,  882 

27,  261 

1 

44.  159 

13,  000 

29,  367 

8,274 

14, 179 

36,  346 

51,850 

61,000 

6,591 
600 
100 
363 

1 
1 

4,318 

175 

20 

1 

62,  2i8 

5,036 

28 

4,414 
25 

17,  3G3 

1,  550 

30 

1 

604 

268 

255 

19,  732 

7,542 
300 

4 

e' 

1 
1 

"1 

6 

Tennessee 

1 
1 

2,400 

152 

1,150 

160 

'225' 

508 

8,880 
44 

44,  500 

450 

00 

6 

541 

370 

74,  400 

loO,  000 

Virtrinia 

"West  Virginia 

4 

45 

1,143 

375 
251 

25 

420 
3&4 

3,600 

34 

135 

112 

140 

456 
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Table  VII.— SPECIAL  STATISTICS  OF  MANUFACTURES  FOR  PRINCIPAL  INDUSTRIES:  1880. 
, l.-AGRICULTUBAL  IMPLJEMENTS. 


PKODDCTB. 

Seeders  and  planters. 

Implements  of  cultivation. 

i 

i 

0 

i 

a 

2 

C3 

.g 
g 

i 

S 

to 

■a 
1 

« 

,J3 

c^ 

0 

3 

It 

0 

0 

u 
0 

■a 
0 

0 

w 

0 

i 

1 

0 

Number. 
68,691 

Number. 
19, 288 

Number. 
8,155 

Number. 
43,  222 

Number 
16,  663 

Number. 
20, 289 

Number. 
4,345 

Number. 
684 

Number. 
138 

Number. 
318,  057 

Number. 
127,  997 

Dozen., 
299,  338 

Number. 
1,  326, 123 

Dozen. 
212, 147 

Number. 
3,  002 

7 

60 
185 

218 

12 

4 

83 

118 

205 

5,  358 

980 

33,013 

132,  513 

1           6, 092 

8,543 

549 

21,  402 

204 

280 

1,399 

2,091 

547 

216 

37,  732 

3,618 

3,636 

1,038 

13,  993 

17 

80 

1,803 

20,  760 

33 

10,  047 

164 

2,342 

9,289 

540 

97,  410 

2,753 

003 

6,107 

52,  175 

855 

70,  462 
269,313 
177,  980 

36,  613 
2,197 

130,  791 

200 

4,  504 

20,  8u9 

34, 134 

40,  684 
17,782 
8,490 
9,011 
2,109 

1,300 

2,973 

97,  815 

15,019 

03,  962 

170 

84,898 

500 

680 

24,007 

17,  655 

400 

2,  595 

78,  843 
195 

46, 192 

34 

30 

I 

12 

850 
252 

9 

55 

4 
211 

20 

3 

283 

51 
3 

81 

3 
4 
5 

6 
7 
8 
9 

s 

170 
10 

1,713 
182 
677 

57 

20 

50 

4, 132 

14,005 

20 

1,C62 
150 

64 

1 

150 

6 

550 

2 

25 

3 

348 

45 
2 

43,180 

1,584 

13 

2,480 



567 

600 

600 

37 

12 

2,346 

11 

25 
930 
956 

151 

21 

1,393 
2,218 
1,917 

27,  908 
454 
140 
271 
154 

480 

6,074 

1.5,  6S5 

727 
16,  248 

13 

7,084 

300 

4 

1,  099 

12,  049 

376 

501 

3,375 

26,  302 

610 

200 

1,628 

1,833 

418 
1,700 
10, 118 

4.53 
3,207 

51 

1,307 

125 

11 
557 

48 

2,061 

61 

20, 160 

18,390 

101 

52 

1,060 

2,475 

1? 

161 
195 

930 

1,200 

28 

318 

855 

405 

25 

80 
100 

394 
17 

14 

15 

16 
17 

IS 

1Q 

120,  000 

20 

83 

40 

6,762 

49 

250 

200 
200 

10 

350 
50 

300 

12 

7 
2 

22 

200 

4,240 

61 

100 

5     20 

6 

8 
3,084 

585 
7,008 

1   1  21 

12 
172 

15 

1,373 

2 

3,224 

10 
2,276 

1 
241 

5 

8 

25 

41 

47 
07,  8S9 

15 
29,  954 

138  1  22 

lOS 

816     •^-■^ 

1,394 
13, 101 

24 
25 

26 
07 

14,  736 

19,  252 

6,120 

14,  050 

198 

967 

1,600 

1,822 

1,286 

118 

20 

22 

8,918 

66,054 

326 

15 
1 

43 

18 
106 

93 

21 
40 

5 

2 

1 

2 

14 

275 

25 
18 

415 

1    va 

9 

30 

31 
32 
^7 

40 

400 
362 

601 
1,130 

435 

930 

22 

9,020 

0,700 

121 

23 

410 

200 

133 

35 

1 

49 

13 

20 

16 

13 

12    34 

135 

3,800 

1 

900 

7,325 

2,000 

11,885 

164  '  36 

PEODUCTS — continued. 

Seed  separators. 

Miscellaneons. 

as- 

©r3  4, 

=3 

«4-. 

1 

1 
o 

s 
s 

0 

i 

'Z 

0 
0 

i 

1 
i 

1 

1 

0) 

s 

0 

a 

e  . 
as 

n3T3 
|§ 

1 
MS 

2 

(-< 
0 

W 

in 

0 

.ii 

S 
EC 

0 

a 
S 
m 

i 

p, 

No. 
1,412 

No. 
44,370 

No. 
69, 167 

No. 
45,  412 

No. 
9,103 

No. 
10,424 

No. 
2,356 

No. 
10,  202 

No. 
1,482 

No. 
33,  883 

No. 
791 

No. 
11, 101 

No. 
.  93 

No. 
9,068 

No. 
703 

No. 
1,460 

1 

Dollars. 
10,  493,  432 

Dollars. 
68,  640,  486 

7 

7,890 

8,  906 

132,  865 

81),  278 

25,  347 

117,  525 

1,  390,  701 

694, 107 

262,  259 

24,  500 

4.57,  402 

1,400 

79,  590 

68,  855 

33,  475 

639,  558 

25,  978 
13,305 

293,  795 
9,085 

4,  250 
62,411 

1,  288,  873 
49,  710 

3,  069,  574 

10,800 

707,  593 

1,750 

2,  7 1 5 

24,  800 

52,  811 
12,000 
156,  605 
162,  732 
11,000 

29,014 

23,  860 

586,  338 

719,627 

57,  776 

601,  935 
13,  49S,  575 
4,  460,  408 
1,271,872 

1 

50 

20 
22 

3' 

?. 

1,600 
92 

ii' 

139 

8 

11 

74 
50 

7 

200 
333 

3 

25 

11,  687 
75 

100 

U,935 

30 

85 

1,902 

2,993 

4 

,S 

100 

6 

250 

11 

50 

2 

681 

301 

1,230 

10 
14 

204 

6 

'"'532' 

44,136 

858 

2,331 

378 

180 

327 

612 
873 
800 

703 

176 

70 

591 

580 
3 

1,  507 
143 
111 

46 

70 

6,379 
932 

1 
120 

7 

150 
173 

8 

12 

11 

73, 477     ro 

24 

1,500 

15- 

50 

435 
6 
.. 

409 

25 

3,846 

3 

270 

233 
5 

1,647,110     11 

2,000     12 

29 

603 

2,105 

226 

46 
91 

1,256 

32 

147 

69 

156 
1,650 

95 
200 
200 

8 

195 
1,905 
5,350 

3,167 
1 

71 
139 
20 

680 
1  000 

io 

1 

80 

125 

661,445  :  13 

300 

210 
160 

12,  325 
1,399 

650 

.571,672  1  14 

50 

290 
400 

1,670,212  ,15 

33 

50 

70 

3,102,638  [16 

2,340,288  1  17 

200 
3, 125 

100 

0,S,  010     18 

675 

125 

634 

1,800 

452 
5 

600 

70 

4,706 

200 
2,990 

250 

12 

18 

306 

1,141,822  ,  19 

77,  032  1  20 

212,  P.-ii)     21 

25 
79 

140 

4,016 

125 

20,  300 

46 
1,512 

"  im 

732 

'""'iii' 

1,668 

7 

2,253 

5 
979 

40 

557 

5 

3,060 

212,9.-4     22 

52 

401 
65 
11 

22 

15 
100 

807 
02 

97 

5 

81 

40 
37 

10,  71.7,  7(;ii     23 

178,  iV)  !  24 

436 

2,865 

1,488 

100 
810 

1 

1,881 

25 
1,407 

15,4,9,825  '25 

2J,45l)     26 

40 

129 

1,567 

2,743 

1 

380 

103 

1,857 

3,  CMi  -J  12  1  27 

15,  (Mi.s     28 

1 
3 

1 
100 

408' 

1 

60 

200 
132 

Ii 

1 

24 

:ii8 

1 

1 

_   1 1 

17.  .175     29 

23 

"■"250' 

180 

40-| 

"'"2.10 
50 

150 
30 

""ios' 



206  1             1 

40              24    : 100 

L'-2,  116  1  oO 
l.n,  700     31 



12 

i:!5 

2,  590 



'  4.3 

2 
281 
l,-.9 

1 

65  '..'.''.'-.   :    "  350 

12  '       1  1      15  ; 

III,  !.:)!    •  32 
718,  l,',-,  ,  33 
002.  O.'i!)  ;  34 

1    _        _• 

00,340     35 

" ' 

1,67? 

1,715 

95 

joo 

1,834 

1 

240 

;'jl             75   i          508,915 

3,  742,  f  69  ',36 

"^  I 

1 







- 
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Table  VII.— SPECIAL  STATISTICS  OF  MAifUFAOTUEES  FOE  PEINCIPAL  INDUSTEIES:  1880. 
2.-BOOTS  AND   SHOES   (FACTORY  INDUSTRY).  Ca) 


States  and  Territories. 


The  "United  SUtes 

California 

Colorado 

Connecticut 

Georgia 

Idaho 

Illinois 

Indiana 

lOTva  

Xansaa 

Kentucky 

I/Ouisiana 

ilaine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina 

Ohio    

Oregon 

Pennsylvania 

Tennessee 

Utah  

Vermont 

Yir<;inia 

"West  Virginia 

"Wisconsin 


No.  of 
establish- 
ments. 


81 
1 

20 
4 
1 

33 
12 


4 
52 
34 
982 
10 


2 
26 
59 
89 


51 
1 

145 


6 
5 

1 

20 


Capital. 


DoUars. 
42,  984,  028 


1,  001, 183 

60,  000 
«31,  000 

4],  800 
4,000 

1,  729,  200 
226,  600 

61,  040 

16,  000 
197, 100 

17,  000 
1,  369,  000 

690,  600 

21,  098,  133 

343,  500 

463,  000 

14,  600 

642,  800 

1,  696,  200 

904,245 

0,  227,  537 
34,000 

1,1.54,200 
10,  000 

3,  627,  840 

0,000 
60,050 
88,  000 
60,  800 
10,  000 

548,  800 


AVERAGE  KUMBER  OF  HANDS  EMPLOYED. 


Total. 


Ill,  D52 


2,499 
75 

1,412 
38 
10 

2,060 

341 

139 

67 

472 

115 
8,919 
1,796 
61,  661 

783 

402 

32 

1,282 

4,434 

3,318 

13,  414 

108 

3,204 

15 

7,845 

26 
186 
101 
221 

10 

Males  above  16 
years. 


1,177 


States  and  TeiTitories. 


The  United  States 

California 

Colorado 

Connecticut 

Georgia 

Idaho 

UTinois 

[ndiaua 

Iowa  

Kansas 

Kentucky 

Louisiana 

Maine 

ilaryland 

Miissachusetta 

Michigan 

Minnesota 

Mississippi 

Missouri 

Kew  Hampshire 

Kew  Jersey 

Kew  York 

Korth  Carolina 

Ohio 

Oreg:on 

Penn  ay  1  vania 

Tennessee 

Utah 

Vermont 

Yii-^mia 

"West  Virf^ia 

"Wisconsin , 


MATERIALS. 


Sides  sole 
leather. 


Number. 
6, 831,  661 


151,  637 

5,000 

a3,  797 

7,250 
200 

126, 132 

20,  472 

10,  580 

3,290 

48,  355 

5,  375 

2S8,  7fJl 

75,  3G:t 

3,  852,  455 

62,  002 

42,313 

1,080 

89,  836 

487,  437 


Sides  upper 
leather,  {h) 


Number. 
21, 147,  656 


203 

200 

678 

688 

(i 

3110 

144 

0.")5 

1 

.WO 

3-^,  435 

1 

087 

fi 

0(iO 

10 

200 

12 

979 

646 

84, 

661 

286,  209 

9,000 

274,  600 

M,  683 

500 

290,  752 

68,  039 

28,7)0 

5,570 

141,  842 

8,900 

804,  253 

128, 188 

11,  7.".4,  760 

167, 172 

99,  621 

1,903 

239,  230 

1,413,113 

811,  576 

2,  404,  208 

10,  000 

401,010 

4,000 

1,  4411,  970 

2,226 
19,  004 
24,  200 
10,573 

2,207 

227,  083 


Other 
leather. 


Pounds. 
32,  900,  014 


134,  700 


360,  535 

3,400 

200 

319,187 
70;  700 
22,  000 
6,000 
19,300 

1,540 

1,  333,  900 

416,  913 

22,  032,  0:i9 

67,  645 

62,  534 

0,000 

181,  133 

1, 124,  121 

577,  083 

3,  865,  521 
40,  100 

422,  575 


Value 
of  all  other 
materials. 


Total 
value  of  all 
materials. 


Dollars.         Dollars. 
20,939,969       102,442,442 


3,397 
14,230 
16,  800 

6,  .500 


607,  162 

16,  100 

177,  813 

2,  9:i3 

260 

2?1,  395 

39,  693 
20,  230 

3,560 
48,  046 

19,  618 

030,  671 

274,  600 

14,  128,  760 

132,  210 

40,  611 
1,200 

196,486 
391,  747 
293,  630 

2, 177,  328 

5,050 

352,  770 

8,  000 
937,  828 

683 
18, 171 

9,  923 
10,  352 

1,457 

175,  947 


2,  022,  4.07 

78,  100 
1,  33.5,  397 

64,  241 
2,100 

1,  834,  999 

296,  448 

166,  090 

34,  350 

339,  433 

85,000 

3,  880,  446 
1,  216, 118 

69,  906,  773 
730,  184 

671,  644 
13, 102 

1,  224,  796 
4,751,908 

2,  837,  861 

11,  502,  251 

65,  000 
2,  498, 178 

27,  500 
6,  426,  844 

17,  191 
108, 100 
120,  688 
116,893 

11,  000 

1,  147,  140 


82,547 


2,246 
75 

1,012 
36 


1,718 

304 

135 

62 

315 

115 

2,634 

1,271 

46,  988 

690 

357 
27 

864 
3,390 
2,392 

9,072 
97 

2,256 
15 

5,085 

23 
117 

93 
172 

10 


Females  above 
15  years. 


25, 122 


383 
1 

1 

242 
33 

4 


Children  and 
youths. 


Total  amount 

paid  in  wages  during 

the  year. 


3,483 


1,180 

450 

13,  374 

67 

24 

4 

225 

985 

809 

3,711 

1 

671 


33 

8 

42 


17 
2 
1 

160 
4 


5 

28 


105 

75 

1,289 

26 

21 

1 

193 

59 
117 

631 
10 

278 


318 

3 

36 

..... 


69 


Dollars. 

43, 001, 438 


1, 064, 988 

17,  500 

529, 068 

11, 445 

3,750 

755, 769 
111,  465 
32, 950 
13, 800 
159,587 

53, 618 
1, 335, 168  ■ 

596, 603 

24, 875, 106 

340, 172 

207,  218 
6,715 

447,663 
1, 792, 832 
1,278,269 

4,  902, 132 
23, 900 

1, 089, 116 
10,  000 

2, 820, 976 

9,005 
55, 220 
41,950 
30, 381 

3,500 

381, 732 


/ 


Boots,  (c) 


Pairs. 
30,  690,  891 


247, 119 

25,  000 

209,  500 

400 

1,000 

626,  52.1 
99,  167 
77,  648 
11, 600 
13,  916 

1,  1,66 

1,  758,  681 

46,  193 

23,018,813 

153,  096 

268,  112 

700 

292,  674 

1,  443,  307 

43,  253 

1,  394,  459 

700 

228,  788 

9,  000 

300,  932 

2,290 

10,  349 

60,040 

1,087 

4,  534 

327,700 


Value. 


Dollars. 
53,223,265 


1,  006,  993 

100,  000 

479,  300 

2,000 

6,000 

1,  783,  019 
270,  834 
207,  040 

28,  000 
65,  000 

8,760 

2,  411,  590 
236,  2.'J1 

36,317,193 
421,  900 

735,  220 

3,500 

841,  436 

1,  634,  064 

143,  574 

3,  828,  662 

3,  000 

740,319 

45,  000 

858,  598 

1:1,  610 

5K,  175 

1.--7,  700 

3,  040 

17,002 

789,000 


Shoes. 


Pairs. 
94,  887,  616 


1,  003,  186 
12,  500 

1, 119,  400 

65,  930 

2,000 

933,  088 
115,  543 
23,  600 
23,  607 
277,  692 

51,  180 
3,  917,  173 

1,  088,  6.10 
55,  493,  381 

596,  344 

128,  279 
11,  600 

730,  380 
5,  960,  004 
4, 102,  969 

9,  710,  272 
78,  200 

2,  048,  817 


6,  800,  015 

9,040 
94,749 

:iK,  300 
l:)5,  842 


038,  494 


Value. 


Dollars. 
112,109,343 


2,  627,  941 

25,  000 

1,  722,  775 

87,  336 

4,000 

1,  386,  471 

203,811 

3.5,  000 

27,  314 

612,  232 

152,480 

3,  356,  091 
1  922,295 

59,  278,  934 
782,  395 

190,472 

16,  960 

1, 140,  308 

5,  530,  393 

4,  528,  337 

16,  098,  977 

103,  600 

3,  410,  930 


,  667, 102 

20,  530 
124,310 

38,  500 
176,  871 


931,999 


Value  of  I      Total 
unspeciliodj  value  of  all 
products,      products. 


Dollars. 

717,  746 


14,  617 


9,310 

400 

1,500 

13,  936 
200 

1,000 
500 

1,600 

2,830 

55,  860 

54,437 

304,  383 

11,  960 

4,  500 
1,325 
1,250 
69,  447 
17, 376 

,51,  630 
2,000 
10,  227 


64,  302 

1,  780 
7,184 

2,  OOi) 
7,009 


15,  268 


Dollars. 
166,060,354 


3,  619,  551 
125, 000 

2,  211, 385 
89, 725 
10,  500 

3,183,026 
476, 845 
243, 040 
56, 814 
578, 732 

164, 090 
5,  823,  541 
2, 212, 963 
96,900,510 
1,  216, 255 

930, 192 

21, 775 

1,  982,  993 

7,  230, 804 

4,  689,  286 

18,  979, 2.59 

107, 600 

4, 167, 476 

4.i,  000 

9,  590,  003 

85,  826 
189, 609 
198. 200 
187,520 

17,  002 

1,  736,  773 


a  This  table  includes  the  products  of  hoot  and  .shoo  fastories  only.    In  addition,  there  wore  returned  in  the  con=iiw  if,  nvi  ,.„■.*„„  „    i  •     t.     ^     fru„  „,rm-otr»fo 

of  all  production  ofboots  and  shoes  appears  in  Table  II.  "'"  ""'"™«"i°  ™o  c<-dsus  16,013  custom  and  repair  shops.    The  aggrcRato 

I  Including  morocco,  calf,  and  other  skins  used  in  the  manufacture  of  uppers, 
c  Including  ladies',  misses',  .autl  children's  lace  boots. 
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Table  VII.— SPECIAL  STATISTICS  OF  MANUFACTUEES  FOE  PEINCIPAL  TNDUSTEIES :  1880. 

3.-BRICK  AND  TILE. 


states  and  Territo- 
ries. 


The  United  States  . 


Alabama 

Arizona 

Arlcansas 

California 

Colorado 

■Connecticnt 

Daltota 

Delaware 

Districtof  Colombia 
riorida 

■Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky  

Louisiana 

Maine 

Maryland  ^ 

Massachusetts 

Michigan  

Minnesota 

Mississippi 

Missouri 

Montana \. 

Nebraska 

Nevada 

New  TTampshire  . , . 
New  Jersey 


New  Mexico 

New  York   

Noi-th  Carolina  . 

Ohio   

Oregon 


Pennsylvania . . 
Ehode  Island  . . , 
South  Carolina. 

Tennessee , 

Texas 


Utah  

Vermont 

VirfTjuia 

Washington  . . 
Vest  Virginia 


Wisconsin . 
Wyoming . . 


p. 


Dollars 
27,  673,  016 


48; 
14; 

15: 
16, 


76: 

2! 
6161 
735 
280 


103 
115 
31 
96 
79 


114 
179 

87 

54 

230 


2 

67 

107 


1 
321 

06 
825 

23 


521 

1 

29 

90 

113 


119 
2 


78,  525 
2,500 

38,  700 
378,  650 
362,  600 


328,  350 

25,  600 

102,  400 

330,  600 

7,850 


212,  660 

2,  500 

,  397,  023 

,  408,  264 

478,  614 


125,  825 

302, 175 

87,  425 

280,  549 

,  168,  158 


AVERAGE  NUM- 

liEll  OF  HANDS 

EMPLOYED. 


59,  032 


1,668,200; 
710,  259 
281,  705, 
106,  125 
989,  415 


17,  500 

130,  740; 

l,200l 

120,  845 

1,  731,  300 


800 
3,  923,  405 

64,  390 ; 

2,  723,  528! 

55,  496 


5,  028,  524 

100,  000 

31, 100 

343,  354 

183,  530 


121,  575 
133,  250 
290,  085 
3,000 
242,  950 


500,  872 
1,500 


428 
10 
339 
838 
797 


511 
108 
230 
576 
104 


1,  022 
11 
5,319 
3,908 
2,063 


948 

1,162 

305 

621 

2,049 


2,370 
1,730 

91 

693 
2,271 


68 
683 

13 

642 

2,575 


6,715 
433 

5,527 
184 


7, 135 

199 

269 

1,224 

1,042 


1,  205 
28. 


Dollars. 
7,  055  13,  443,  532 


Cords.     Dollars.   Dollars. 
1, 157,  522  5,  750,  303  9,  774,  834 


139. 


14 


26 


216  .... 

1, 180'.... 

10    .. 


21 


77 

120 

3 


192 


571 

3: 

175 


79 

21S 

40 

16 

202 


22 
158 

77 
112 
458 


74 
'148 


619 

178| 
683 


68,  397 
4,  500 

53,  775 
210,  035 
267,  410 


132,  476 
33,  622 
55,  216 

123, 161 
12,  458 


188,  883 

3,340 

,  288,  604 

716,  254 

420, 120 


174,  111; 

233,  7021 

68,  626' 

106,  638 

478, 189 


465,  589 
346,  845 
200,  2i 

89,  053 
705,  976 


21,  400 
150,  189; 
3,974 
118,408 
665,  482 


1,  613,  766 

49,928 

1,  114,  133  ! 

43,  814 


MATEKIALS. 


a 


1 

o 
H 


1,  286    2,  077,  168 

1         32,  IIOO;' 

96  o.i,  903 
322;  247, 2i;7,| 
135        204,499 


41 

8; 

245 


182 


34,  890 

38,010 


•J,  4:iii 
111,301 


■.;3i,:ir,i 
5,  ,=100 ; 


12,  300 
300 

7,  84ll 
15,  207 

13,  612 


9,620 

3,661 

1,514 

4,32 

2,940 


32,  750 
255 
99,  950 
136,  257 
44,  205 


20,  202 

30,  976 

9,540 

18,  377 

.    5,406 


66,  392 
66,  053, 
33,  721 
11,  804 
43,  768 


1,845 

16, 186 

400 

23,  729, 

14,  683 


10,5,  785' 

12,  171' 

122,  9371 

6,614' 


9,055 

750 

7,346 

88,  597 

135,  272 


54,  244 

4,526 

26,  908 

48,540 

2,175 


17, 199 

750 

572,  734 

251,  475 

108,  968 


17,816 

51,  342 

5,770 

60,  731 

218,  311 


186,  092 
86,  662! 
27,  660' 
11,770, 

241,  594 


1,  450 

39,269; 

545; 

15,910 

603,  315 


53,  225 
2,250 

36,  000 
157,  625 
194,  003 


91,  022 
16,  360 
33,  683 
62,  575 

9,760i' 


115,  747 
1,  850 
956,  584 
694,  220 
270,  963 


90,  935  I 
145,  503 

30,  067 
122,  887, 
243,284 


521,876 
236,  878 
114,610 
42,  979 
388,  364 


11,400 

102,  078 

1,  245 

90,  251 
569,  037 


126  600 

681,  35I1I,  196,  925 

6,  893;  34,  6.57 
831,  972  1, 18.5,  794 

3,  407        19,  197 


24,  57o;l,  224,150  1,332,  758 
3,  (lOll  1(1,  000  24,  000 
6, 5S3    3,  225'   17, 208 

25,  199   5,-;,  913   139,  r,li8, 
31,  290   10,  567|  105,  074 


1,539, 
5,  2->0 
16,815; 


12.  933 

(i,  OSO, 

37,  273' 


38,  48:; 
300 


10,  823 

18:736,1 

80,  420  I 

11-,!; 


101,400 
1,  400 


Numher.         Number.      Number. 
,  822,  362,  000  163, 184,  000  210,  815,  000 


1,  250,  000 


78,  000 

510,  000 

4,  040,  000 


223,  000 


Dollavs. 
2,  944,  239 


660,  000 


430,  000  . 


2,  515,  000 

630,  000 

13,  726,  000 


701,000 
1,165,000 
1,100,000 
1,  689,  000 


1,  470,  000   3,  582,  000 


24,  695,  000 
1,  200,  000 
14,  303,  000 
63,  427,  000 
65,  628,  000 


40, 131,  000 
7,  680,  000; 
11,  903,  000 
60,715,000 
4,  846,  000 


56,  865,  000 

595,  000 

370,  450,  000 

204,  737,  000 

123,  260,  000 


64,  838,  000 
84,  678,  000 
17,  933,  000 
39, 135,  000 
96,  204,  000 


183, 185,  000' 
130,  212,  000 
78,  270,  000 
26,  597,  000 
219,  834,  000 


a,  630,  000 

44,  081,  000'  677,  000 

1,03.3,000'    1.50,0:10' ; 

48,  040,  000  475,  000    619,  000 

138,887,000;  17,513,000   4,610,000 

250,000   

576,996,000;  12,861,000  25,542,000, 
20,  079,  000   1,  49:3,  000   2,  482,  000' 

296,224,000  19,878,000  10,365,000 
14,628,000 3,000 


2,  902,  000,  2,  778,  000 
1,470,000  14,248,000 
2,  613,  000   4,  709,  000 


255,  000  002,  000 
210,  000;  6,  490,  000 

1,010,0<;0 

167,  000    520,  000 

i,  060,  000  10,  023,  000 


280,  000  4,  933,  000 
560,000  14,891,000 
440,  000  1,  768,  000 
85,  000 
10,017,000'  11,886,000 


,500 


Dollars. 
1,  765,  428 


Dolls.    Dollars. 
729,  926  32,  833,  587 


12, 100 


5,250 
60,210; 
1,  500 


1,000 
1,000 


6,600 


737,  822 

643,  570 

61,  681 


260 
6,  200 

403 

1,  470 

20,  038 


19,  338 

95,401 

900 

25 

79,  280 


200,  000 
2,  260,  000 


900 


6,225 


189,  708 

74,  622 

6,640 


800 


17,  200 

"s.'iso 


159,  9.52 
9,600 
117,  370 
516,  261 
605,  028 


299,  194 

66,  685 

125,  610 

314,  298 

28, 100 


500        409, 025 

, I  6,990 

15,  815  3,  063,  302 
15,647;  1,927,858 
2,  350        944,  497 


1,000 


75,000    30,000 
19,907;  10,450 


31,  420  124,  692 

68, 601      4,  880 

300;         500 

110' 

31,  020      7,  7,55 


4,600 
129,  454 


146,  891 
2,  625 

676,  405 
1,150 


383,222,000    01,907,000  40,  320,  000,  164,112 
15,  000,  000  . 

11,573,000          835,000  30,000  7,323 

69  200,  000'     1, 148,  000  9,  000,  000  15,  422 

52,431,000'         6.37,000  9,530,000,  4,  07o' 


355,  668 
506,  705 
133,  266 
310,  958 
933,  988 


1,  322,  628 
822,  475 
502,  975 
194,  870 

1,  602,  522 


I  43,1,50 

349,478 

...i  8,  :-;35 

....  1  282,  725 

142,  800124,  250  1,  C72,  533 


....I  1,500 

163,981139,842  4,108,464 

i     1,100  150,874 

834,918   44,611'  3,481,291 

15,  000'     3,  000  104,  240 


73,470111,90:; 


6,  85.5,  000'  400,  000| 

13,  760,  000  30,  00.) 

51,111,000  ,521,000' 

GOO,  0i:(l 

13,  4S7,  000  10,  060,  000: 


89,  631,  000          32,5,  000, 
1,000,000    1 


780,  000 

2,  973,  000 

236,  600 

2,  157,  000 


2,  2  ,0 
6,  :-..':J 


8,  o;i 


5(.    43,  ,S91 
3,  000'     0,  400 


40 
7,50,i 
4,  17" 


4,  S13,  153 

70,  000 

Si),  819 

5 33,  113 

448,418 


8'.,  ::92 
8:!,  6:30 

:jo;<,  789 
.,,11110 

2l-,7ln 


4.-9 
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Table  vn.— SPECIAL  STATISTICS  OF  MANUFACTURES  FOE  PEINCIPAL  INDUSTEIES:  1880, 

CARPETS,  OTHER  THAN  RAa. 

(See  Eeport  by  Special  Agent  Q.  "W.  Bond,  post.) 

4.-CHEESE  AND  BUTTER.  («) 


1 

a 
1 

o 

V( 

o 
d 

ALL 

FACTORIES. 

CHEESE  FACTORIES. 

BUTTER  FACTORIES. 

rt  o  s 

111 

-ti  PI  o 

o 

AVERAGE  NUMBER  OF 
HANDS  EMPLOYED. 

fl'S 

IP 

Total    quantity    of 
milk  used  at  the 
factory  during  tlie 
year. 

n 

a 

S 

.a 
o 

a 

II 

5 

P. 

u 

o 
H 

1 

s 
s 

"Si 
oi  . 

d  «  (0 

a 

09 

3 

'6 
g 

States  and  Terri- 
tories. 

CO 

8 

« 

o    . 

Is 

a 

0 

Si 
1 

The  tTnited  States. 

3,932 

Dollars. 
9,  604,  803 

6,419 

1,330 

154 

Dollars. 
1,546,495 

Pounds. 
2,  747,  427,  449 

Pounds. 
171,7.50,495 

Dollars. 
10, 063,  670 

Dollars. 
13,  991, 221 

Pounds. 
16,471,163 

Dollars. 
41,  393 

Dollars. 
2,732,333 

DoUars. 
3, 868, 235. 

2 

216 

2 

16 

4 

3 
1 
6 
285 
49 

244 

48 

8 

41 

14 

22 
74 
27 
30 
3 

21 
2 
2 

11 
1,652 

2 

452 

24 

146 

3 

11 

85 
4 
2 
7 

414 

2,100 
1,  039,  365 
11,  000 
36,  776 
10,  200 

18,  200 
10,  000 
15,  250 
933,  586 
82,  345 

657,  508 
81,765 
20, 100 
a>.  612 
22,  9;o 

97,  550 
129,  925 

71,149 
123,  990 

10,  250 

81, 165 

3,200 

10,  400 

42,  170 

3,  576,  214 

90O 

048,  702 

193,  650 

395,  020 

1,800 

22,  402 

202,  300 

33,  700 

16,467 

7,650 

613,  643 

4 

357 

6 

29 

3 

4 

8 

8 

031 

104 

670 
70 
11 
48 
18 

46 
88 
31 
38 
6 

28 
3 
1 

30 
2,626 

2 
20 

14 

600 

70,  434 

1,050 

11,  360 

210 

610 

3,300 

2,100 

233,  974 

20,  587 

139,  813 
10,  420 
1,200 
8,213 
3,471 

14,  377 

21, 103 

7,680 

8,464 

470 

5,921 
130 
780 

8,395 
623,  391 

184,000 
57,  471,  634 

667,  000 
10,  621,  660 

125,  200 

620,  000 
l,8l!5,000 

1,  098,  000 
310,636,778 

20,  826,  012 

181,  63.5,  746 
7,  983, 102 
1,276,900 
7,  637,  901 
5,  821,  000 

16,671,069 

35, 161,  812 

6, 424,  923 

9,185,585 

470,  000 

4,  443,  801 
87,600 

2,  539,  868 
9,  683,  993 

1,385,333,504 

19,  000 
335,627,447 

3,  467,  942 
98,  218,  237 

198,  000 

1,  645,  985 
48,  440,  401 

964,  500 
1,  684,  860 

987,  929 

181,  841, 161 

17,  700 

1, 1.04, 121 

04,  500 

201,  820 

700 

2,640 
70,  507 

5,400 

12,  479 

70 

6,195 

122,  907 

8,386 

19,  762 

140 

400 

2,  074,  344 

2,100 

93,  365 

5,800 

25,  800 

"5,"  996' 
"  'i,'i46' 

120 

269,  367 

502 

17,  963 

932 

4,620 

200 

467,407 

840 

4 

28,127 

2,12(1 

3 

1 

7,710 

Disti'irt  of  Columbia 

5 
56 
10 

91 
12 
2 
9 

"""ii 

2 

34 
6 
1 
1 

97,  000 
4,  977,  286 
1, 153,  714 

2,  302,  936 
791,  384 

6,010 

336,  278 

75, 192 

138,  400 
42,  308 

12,  535 
462, 178 
HI,  0(iO 

215,729 
70,  247 

3,600 

2,  414,  668 

281,  232 

6,  458,  595 

11,  482 
49,100 

6,000 
190,  525 

52, 150 

9,850 

62,  450 

126,  884 

9,000 

20,  C72 

3,500 

99,  068 

15,  600 

4, 197,  424 

1,000 

235,  341 

84,500 

453,  020 

3,600 

12,  020 
5,000 

29, 100 
47,963 

'2,300 
2,667 

8,  245 
25 

"'"'iso' 

4,741 
8,200 

""'275' 

25' 

2,700 

45' 

1,856 

515 
100 

680 

439,  609 

64, 125 

965,  304 

1,  551 

7,854 

840 

47,  710 

18, 142 
1.114 
9,735 

23,  020 
2,250 

2,782 

875 

20,  683 

3,510 

626,  669 

153 
30, 138 
10,  364 

82,728 
648 

2,036 

600 

5,096 

7,314 

704 

Illinois 

591,  604 
87,069 

1,304,763 

Kansas 

2,536 
14,178 

777,  365 

46,  852 

73,  942 

1,650' 

69,616 

MaKsachusetts 

5 
23 

5 
12 

1 
3 

2 

7 

1,  093,  943 

3,  291,  738 

452, 191 

560,  265 

24,  500 

273,  506 

65,  117 

200,  152 

25,  062 

38,  934 

2,450 

15,  332 

99,  297 

292,  971 

41,618 

54,  219 

4,660 

26,077 

28,737 
1,994 

Minnesota 

14,426 
32,989 

3,240. 

7 

2 

4,456 

1,687 

New  nampsliire 

3 
1 

808 

i 

34 

27,  887 

35,  400 
108,  722,  852 

3,276 
6,  375,  556 

10,  920 
8,  730,  490 

3,90(^ 

870,  383 

250 

Ohio     

76i 

32 

253 

4 

14 
126 

8 
8 

8 

497 

104 

6 

43 

'""28" 

14 

1 
8 
1 

6 
2 

102,  985 

6,170 

51,  943 

300 

2,035 

22,  635 

950 

1,600 

1,104 

98,  920 

17,  808, 191 

146,  534 

6,  087,  805 

9,000 

140,  022 

4,  575,  341 

26,  000 

70,  000 

96,  687 

16,  806,  994 

1,  013,  663 

9,869 

340,  001 

640 

10,  059 

282,  535 

1,690 

4,480 

6,378 

932,  380 

i,  361, 124 

18,  548 

487,  629 

900 

18,  974 

389,  956 

2,600 

7,000 

10,  238 

1,  340,  860 

39,933 

24,668 

Tennessee 

110, 563 
l,0eO' 

Utah  

2,954 
1,100 

8,021 

11,820 

"West  Virginia 

Wisconsin 

3 
62 

2 

386,  010 

2,520 

63,401 

99,673 

COMBINED  BUTTER  AND  SKIM   CHEESE  FACTORIES. 

CONDENSED  MILK  FACTORIES. 

ALL  ,FACTOEIEB. 

States  and  Terri- 
tories. 

Butter  made. 

Cheese  made. 

Value  of  but- 
termilk and 
skimmed 
milk  sold. 

Total  valueof 
materala. 

Total  value  of 
products. 

Value  of  ma- 
terials. 

Condensed 

milk 
produced. 

Value  of  con- 
densed milk 
produced. 

Total  value  of 
all  materials. 

Total  valae  of 
all  products. 

The  United  States. 

Pounds. 
12,950,621 

Pounds. 
44, 134,  866 

DoUara. 
32, 060 

Dollars. 
4,  540, 718 

Dollars. 
0,  335,  466 

Dollars. 
1, 026, 858 

Pounds. 
13,033,207 

DoUars. 
1,  547,  588 

Dollars. 
18,  363,  679 

Dollars. 
25,742,510' 

2,760 

339,  934 

5,902 

87,  820 

1,002 

4,620 

36,  600 

6,690 

2,840,327 

157,  606 

1,  261,  316 

43,  869 

7,8.54 

47,  692 

60, 190 

128,  845 

218,  479 

38,  262 

65,  950 

4,700 

27,791 

875 

20,683 

85,491 

8,  848,  708 

152 

1,  985,  050 

20,  233 

655,  368 

1,188 

12,  095 

264,422 

6,786 

11,794 

6,378 

1,036,357 

6,395 

590,434 

9,225 

126,  646 

23,662 

19, 203 

32,  456 

57,684 

24,  923 

453, 156 

28,  867 

134,440 

Dakota 

2,260 

7,710 

67,600 

156,  460 

2,535 

36,  500 

44,  920 

44, 920 

13, 239 
3, 876, 085 

4, 136,  361 

53,  287 
724,  518 

15,  240,  839 
165,  550 
473,  877 

5,802 

1,  803,  606 

18,  289 

157,  612 

3,  374,  562 

26,  930 

216,  908 

260,  834 

3,  645,  408 

447,  741 

225, 049 

375 

1,736,400 
72,783 



14, 178 

I 

75, 692 

38,  800 
92,  067 
33,  366 
21,  000 
13,  980 

63,  000 

277,  933 

221,  307 

10,  000 

39,  800 

12,  480 
34,  »96 
17,  213 
3,465 
3,996 

IS,  340 

47,  487 

22,  912 

6,050 

8,920 

87, 956 

Maaeachuaetts 

10,  990 

108,  371 

18,589 

194,110 
317,877 

62, 094 

75 

96, 128 

7,909 

45, 100 

60,  447 

9,677 

15,789 

46, 322 

1,587 

27,887 

New  Jersey 

343,  802 
4,  758,  354 

466,  818 
12,  078,  272 

3,314 

78,  7U5 
1, 110,  372 

108,  243 
1,  6.52,  089 



123, 063 

730,111 

8,  820,  332 

1,  052,  391 

12  295, 353 

250 

Ohio 

1,  852,  902 

12,  553,  247 

941,  249 

1,  35.5,  736 

2,756,793 
43,216 

Pennsylvania 

533,  820 

1,  870,  246 

120 

232,  639 

317,  276 

915,468 

1,980 

Utah       

21,928 

6,837 

8,500 

1,287 

2,066 

393, 122 

10,621 

18,820 

10,238 

Wisconsin 

103,  281 

446,  019 

636 

4.',  576 

60,  654 

1,501,087 

460 


a  Not  including  farm  products. 
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5.- 


CHEMICAL  PRODUCTS. 

(See  Report  by  Special  Agent  "William  L.  Eowland,  post) 

COKE. 

(See  Report  by  Special  Agent  Joseph  D.  "Weeks,  post.) 

COTTON  MANUFACTURES. 

^66  Report  by  Special  Agent  Edward  Atkinaon,  post.) 

-EYEINO  AND  FINISHING  TEXTILES. 

[See  Introductory  Notes,  page  1.] 


States. 


The  United  States 

ConDecticut 

Georpa 

Dlinoie 

Indiana 

Kentucky 

Maine 

Massachusetts 

Missouri 

New  Hampsliire 

Kew  Jersey 

New  York 

Ohio 

Pennsylvania 

Ehode  ]  sland 

West  Virginia 


191 


Capital. 


:6,  223,  981 


AVEKAGE  NtJMUEK  OF  HANDS 
EMPLOYED. 


Males 

al)OTc  16 

years. 


12,  788 


242 

4 

72 

15 

3 

694 

3,963 

14 

637 

1,788 

1,359 

27 

1,926 

2,146 

8 


Females 

above  15 

years. 


2,038 


34 
1 
13 
24 
3 

45 

562 

5 

111 

249 

300 

13 

248 

430 


Children 

and 
youths. 


1,872 


Total 

amount 

paid  in 

wages 

daring  the 

year. 


$6,  474,  364 


41 

430 

4 

106 

161 

270 

3 

424 

400 


120,  270 

1,400 

46,  5J9 

12,  100 

1,716 

166,  619 

1,  815,  431 

7,500 

372,  873 

925,  612 

842,  387 

20,401 

1,041,309 

1,  093,  727 

6,500 


VALUE   OF  MATEBIALS. 


DyestnfFs, 

chemicals, 

and  oils. 


$10,  254,  018 


308,  098 

600 

36,  380 

6,700 

400 

218,  735 

3,  423,  330 

3,000 

590,  255 
1,  195,  697 

730,  495 

68,  950 

1,  929,  685 

1,  727,  093 

28,  800 


Fuel. 


$1,  904,  551 


25,  245 

24 

8,360 

1,850 

180 

66,  855 

683,  007 

900 

118,  490 

175, 159 

149,  024 

11,650 

307,  395 

368,  912 

7,500 


All  other 
materials. 


$1,  606,  726 


$13,  664,  295 


30,247 

200 

825 

1,300 

720 

51,  399 

469,  837 

1,600 

88,  808 
272,  077 

196,  040 

7,800 

161,  316 

220,  057 

6,500 


Total  value 

of  all 
materials 


364, 490 

724 

45,  665 

9,860 

1,300 

321,  989 

4,566,174 

6,500 

795,  553 
1,  642,  933 

1,  075,  559 

78,  400 

2,  398,  396 
2,  315,  062 

42,  800 


"Value 

added,  i.  e., 

total  value 

of  work 

done. 


$32,  297,  420 


454,  800 
3,500 

135,  621 
32,  000 
6,420 

1, 107,  616 

9,  482,  939 

22,  200 

1,  668, 100 
3,  365,  769 

2,  776, 154 
144,  295 

6,  2.59,  8.52 

6,  874,  254 

64,  000 


6.-FLOURING-  AND  GRIST-MILL  PRODUCTS. 


States  and  Territo- 
ries. 


The  United  States. 

Alabama 

Arizona 

Arkansas 

■Califoruia 

Colorado 

Connecticut 

Dakota 

Delaware 

District  of  Columbia, 

Florida 

Georgia 

Idaho 

lUinois 
Indiana 
Iowa 

Kansas . . . 
Kentucky 
Louisiana 

Maine 

Maryland, 

Massachusetts. 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana, 
Nebraska 

Nevada  ___ 

New  Hampshire 
New  Jersey 

New  Mexico 

New  York 

North  Cai'olina  , 

Ohio 

Oregon  

Pennsylvania 
Rhode  Island ... 
South  Carolina  . 

Tennessee  

Texas .' 

Utah 

Vermont 

Virginia '" 

Washington  . . 
West  Virginia 

Wisconsin 
Wyoming 
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GLASS. 

(See  Eeport  by  Special  Agent  Joseph  D.  "Weeks, post) 

HOSIERY    AND    KNIT    GIOODS.      • 

(See  Keport  by  Special  Agent  George  "W.  Bond,  j3os(.) 

IRON    AND    STEEL. 

{See  Report  "by  Special  Agent  Jamea  M.  Swank, ^ost.) 

'  7.-LEATHER,  TANNED. 


states  and  Territories. 


The  United  States . 


Alabama 

Arkansas   

California 

Colorado 

Connecticut 

Delaware 

District  of  Columbia 

Georgia 

Idaljo 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Kew  Hampshire 

Jsew  Jersey 

New  York 

!North  Carolina 

Ohio 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina 

Tennessee 

Texas 

Utah 

Vermont 

"Virginia 

"Washington 

"West  Virginia 

"Wisconsin 


Dollars. 
,  105  50,  222,  064 


105 

10 

2 

63 

10 


83 

63 

133 

66 


133 

302 

18 

642 

4 


147 
28 
13 
53 


163 

2 

03 

73 


86,  876 

7,683 

1,  746,  750 

16,  700 

50,  600 


2,800 

9,600 

143,  441 

1,850 

2,  220, 114 


653,  349 

14,  575 

1,167 

1,  741,  430 


2,  459,  700 

802,  343 

2,712,130 

1,  081, 

32,  450 


37,690 

137,  850 

603,  450 

1,  810,  050 

11,710,415 


183,  669 

2,  022,  990 

36,  465 

15,  608,  635 

368,  600 


42,  675 
470,  076 

31,  850 

43,  200 
433,  300 


658,  973 

14,  250 

515,  855 

1,  697,  825 


AVERAGE  NUMBER 
OP  HANDS  EM- 
PLOYED. 


615 
13 
49 


4 

2 

150 

1 

1,113 


296 
12 


516 
13 


1,387 
378 

2,408 

458 

26 


54 

107 

445 

1,227 

4,991 


219 

912 

16 

5,541 

113 


61 
333 


22 
184 


4 

296 
815 


P.5 

1.9 


Dollars. 
9,  204,  243 


24,658 

2,097 

344,  017 

9,000 

16,  062 


650 

400 1 

32,  244] 

500 ! 

599,  028 


108,  761 
4,327 
1,128 

204,  345 
2,941 


464,  904 

127,184 

1,  093,  973 

222,  228 

13,  910 


12,  688 

43,  817 

199,  146 

716,599 

,  819,  742 


37,  846 

373,  695 

9,  212 

1,  987,  946 

55,  694 


9,120 
88,  988 
7,4U 
9,768 
62,  461 


80,  251 

3,075 

99, 338 

337,  211 


MATERIALS. 


i 


Tons. 
1, 101,  526 


11 
103 
472 


14 

35 

50,  762 


1,856 

"ib 


93,  406 

75 

107,  324 

21, 139 

1,724 


22 

1,639 

34,  968 

11,  332 

3.34,  084 


5,775 

573 

379,1 

7,376 


322 
12,  264 


210 

33 

36,  806 


Tons. 
353,  245 


3,691 

222 

22,  066 


©.2 

d  K 


Dollars.  Number.    N'umber.     Dollars. 
707,  465  11,  773, 171 19,  936,  658  86,  949,  207 


130 

30 

i,034 


18,  633 

108 

70 

31,  107 
270 


180 

24,  733 

74 

1,205 


1,  650 
3,190 


14,  675 
6,624 


6,164 

42,  274 

240 

122,  650 


1,605 

15,  086 

826 

81 


11,  662 


16,  987 
184 


4,700 


15,  735 

9,191 

408,  956 

1,474 

460 


595 

14,  705 

1,600 

60,  923 

167,  901 


600 
1,050 


1,260 

60 

120 


,000 
395 


44,308 

2,450 

254,  624 

4,100 

11,  960 


1,400 

116 

74,  649 

400 

395,  030 


152,  376 

2,470 

980 

211,  097 
3,412 


879, 160 

137,  667 

1,  626,  344 

184,  Oil 

16,  716 


21,  020 

41,41 

281,  490 

369,  667 

,  603,  855 


15,  073 
•  330 
1,  314,  215 
15, 100 
24,  625 


127,  742 

5,797 

2,  746,  263 

38,  300 

107,  005 


195  4, 700 

1,  56ll  3,  366 

21,  325|       197,  943 

475'  1, 816 

1,  486,  670   4, 160, 113 


67,  6021  971,  201 

12,  0261  24,  099 
150'  5, 175 

213,840'  1,799,047 

13,  260  14,  984 


3,  202, 168  5,  535,  427 
286,  250,'  1,  039,  586 

5,  724,  897  11,  320,  288 

341,793;  1,450,559 

7,  046'        86,  853' 


9,225 

162,  313 

404,  341 

1,  783,  647 

4, 171,  290 


8J,  661  20,  750 

456,0151  434,73: 

8,  961  5,  910 

2,  970,  680  635,  280 

100,  777 


20,  967 
159,  524 

10,  920 

5,046 

125,  232 


125,  438 

2,400 

150,  317 

327,  524 


4,  706 

66,  909 

6.016 

4,952 

176,  250 


30,  628 

900 

50,  713 

239,  681 


66,  995 

321,  806 

1,  732,  664 

5,  262,  747 

18,  014,  683, 


222,  068 

3,  247,  6Cii; 

38,  694 

19,  716,  236 

509,  370 


47,  225 

1,  041,  005 

39,  030 

27,  331 

838,  426 


706,  333 

19,  260 

1,  089,  620 

3,  367,  360 


N'umber.    Number. 
23,  546,  342  19,  917,  653 


.g 


88,  616 

4,900 

509,  248 

8,200 

23,  900 


15,  073 

830 

,  314,  215 

15, 100 

24,  626 


2, 800  190 

230  1, 561 

149,  298  21,  325 
800J  475 

790,060   1,483,570 


304,  750 
4,940 
1,960 

423,194 
6,  824 


57,  602 

12,  025 

150 

213,  840 

13,280 


Dollars. 
113,  348, 33 


1,768,320  2,202,1.58 
275,  334'       286,  250 

1,260,688  6,724,897 
368,  022  331,  793 
33,  432  7,  046 


42,  040 

82,  838 

562,  980 

739,  334 1 

5,  007,  710 


107,  322 
912,  030 
17,  922 
I,  941.  380 
213,  554 


41,  934 

319,  048 

21,840 

10,  092 

250,  464 


250,  876 

4,800 

300,  634 

655, 048 


9,225 
150,  313 
4fl4,  341 
783,  647 
169,  690 


20,  750 

432,  707 

6,916 

635, 155 


4,705 
66,  009 
5,791 
4,962 
176,  250 


30,  603 

900 

50,  718 

239, 581 


212, 64J 

12,  300 

3, 738,  723 

55, 800 

146,  750 


7,000 

4,234 

323,  807 

2,612 

5,402,870 


1,  266,  6-)3 
43,  974 
7,452 

2,511,96* 
28,470 


7, 100, 087 

1,  408,  691 
13,  556,  721 

2,  029, 053: 
111,000 


106, 260 

436,  072 

2,  315, 618 

6,  748,  094 

23, 652,  36(> 


367, 920 

4,  357,  273 

65, 767 

27, 042, 068 

638,  00» 


73, 697 

1,  504,  6li» 

63, 730 

47,  267 

1,  084, 505 


1,011,830 

27, 000 

1,451,628 

4,324,« 
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8.-LEATHER,    CURRIED. 


states  and  Territories. 


The  tTDited  States 


Alabama  — 
Artansaa — 
California  - . . 

Colorado 

Connecticut . 


Delaware  

District  of  Columbia  . 

Georgia 

Idaho 

Dlinois 


Indiana. 
Iowa 


Kentucky  . 
Louisiana. . 


Maine 

Maryland 

Massachusetts., 

Michigan 

Minnesota 


Mississippi 

Missouri 

Kew  Rarapshire . 

New  Jersey 

New  York 


North  Carolina  . 

Ohio 

Oregon 

Pennsylv.inia . . . 
Rhode  Island . . . 


South  Carolina  . 

Tennessee 

Texas  

Utah 

Vermont 


Virginia 

Washington  . . . 
"West  Virginia. 
Wisconsin 


2,319 


Si 

48 

194 

44 


26 
16 
37 
66 
185 


97 
251 

11 

455 

3 


22 
113 
21 
12 
24 


123 
2 
80 
61 


Dollars. 

16,  878,  620 


32,  354 

2,417 

427,  350 

16,  700 

29,  300 


14,  800 

500 

«0,  009 

1,850 

634,  786 


381,  552 

12,  465 

333 

160,  400 

3,050 


510,  900 
169, 127 
4,  308, 169 
256,  311 
25,  650 


72,  500  ; 

351,  860 

1,  983,  740  1 

1,  720,  366 

66,731 

1,  089,  075 

19, 136 

2,  570,  969 

71,  400 

8,400 

164, 185 

22, 150 

26,  300 

113,  950 

89,  750 

6,750 

239,  535 

1,  299,  425 

AVERAGE  NUMBF.r. 
OF  HANDS  ElirLOYKD, 


48 

3 

229 

13 

16 


12 
1 

89 

1 

247 


181 

12 

1 

112 


262 

103 

4,  209 

113 

23 


29 
66 

260 

1,283 

884 


85 
563 

12 
827 


21 

118 
U 
14 
(3 


91 

2 
112 
657 


77 


15 


.9  © 
g.S" 


Dollars. 
4,  845,  413 


8,291 

942 

132,  629 

8,  500 

6,863 


3,981 

25 

18,  040 

600 

141,  096 


66,  080 

3,417 

200 

33,263 
1,028 


99,  094 
36,  506 
1,  939, 122 
51,  960 
12,  160 


22,  804 
114,  709 
702,  697 
366,  426 


13,  590 

234,  209 

5,638 

334,  960 

15,  476 


2,462 

27,  700 

3,924 

5,556 

22,246 


13,  893 

1,225 

45,  810 

281, 412 


MATE  BI  ALB. 


Nurnber. 
12,  464,  299 


33, 146 

1,900 
260,  054 


Nurnber. 
10,  066,  006 


s 


Gallons. 

3,  385,  719 


7 

100 

10 

100 

11 

400 

100 

83 

871 

KOO 

251 

660 

276 

760 

6 

340 

200 

131 

401 

2,440 

,618 

850 

78 

220 

4,951 

562 

161 

.'iilH 

33 

432 

27 

615 

64 

428 

435 

460  1 

818,  804 

1,  048,  581 

64, 

078 

632, 

fil5 

17, 

372 

1,272, 

931 

66, 

164 

17,  809 

119,  311 

14, 

344 

7, 

118 

129,  425 

59,  420 

4, 

100 

103, 

340 

734, 

800 

12,  307 

350 

406,  450 

1.5, 100 

11,  825 


190 

60 

14,  830 

475 

431,  920 


37, 181 

7,002 

50 

14, 186 

13,  075 


233,  53S 

59,  372 

,  178,  609 

03,  351 

7,040 


7,770 

13,  794 

339,  466 

1,  703,  316 

639,  772 


12,  606 

256,  054 

4,616 

404,  874 

16,  200 


3,245 
17,  271 
4,301 
4,  352 
13,  890 


15,  797 

900 

48,  995 

582,  451 


4,742 

220 

70,  013 

4,  425 

3,333 


2,280 

40 

10,  743 

120 

81,  626 


59,  628 
1,735 


31,339 

424 


lO.-i,  061 

18,  394 

1,  310,  491 

33,  226 

7,975 


4,500 

15,  616 

162,  009 

263,  863 

304,  087 


9,  854 
183,  724 

3,025 

319,  067 

12,  440 


2,  340 

21,  434 

2,366 

1,886 

44, 127 


10,  497 

1,400 

21, 198 

249,  982 


Dollars. 
69,  306,  509 


88,  033 

5,470 

1,  083,  021 

53,  250 

70, 170 


57, 125 

645 

190,  753 

2,687 

1,  967,  256 


1,  102,  434 

47,  020 

1,361 

554,  247 

16,  342 


2,  200,  310 

388,  608 

19,  547,  978 

812,  065 

116,  925 


74,  103 

276,  034 

1,  824,  797 

7,  090,  270 

5,  210,  852 


132,  817 

3, 141,  024 

61,  815 

6,  639,  432 

186,  260 


32,  602 

452,  774 

46,  017 

40, 171 

457,  632 


173,  051 

24,  500 

536,  756 

3,  709,  914 


Number. 
12,  464,  298 


33, 146 

1,900 

266,  054 

7,100 

10,  100 


11,  400 
100 

83,871 

800 

251,  660 


276,  760 

6,340 

200 

131,  461 
2,440 


518,  850 

78,  220 

4,  951,  502 

161,  308 
33,  432 


27,  615 

64,  .128 

435,  450 

818,  804 

,  048,  581 


64,  078 

632,  615 

17,  372 

,  272,  931 

66,  154 


17,  809 
119,  311 

14,  344 

7,118 

129,  425 


69,  420 

4,100 

103,  340 

734,  800 


Number. 
10,  665,  606 


12 

307 

350 

466,  450  1 

15 

1(1(1 

11 

826 

190 

60 

14 

830 

476 

431 

920 

37 

181 

7 

003 

50 

14 

186 

13 

075 

232 

658 

50 

372 

178 

009 

63 

351 

7 

046 

7,770 

13,  794 

339,  466 

1,703,316 

639,  772 


12,  606 

256,  054 

4,616 

404,  874 

16,  200 


3,245 
17,  271 
4,301 
4,  3.52 
13,  890 


15,  797 

900 

48,  995 

582,  451 


Dollars. 
'71,351,29'. 


130, 12J 

7,850 

,  001,  850 

90,  550 

86,  950 


296. 150 

3,949 

2,  391,  380 


1,  462,  77S 

61,611 

1,81J 

687,  883 

20,  308 


2,  612,  350 

508,  458 

23,  282,  775 

90!),  932 

111,685- 


102,436 

336,  623 

2,161,734 

8,  727,  128 

6,  192,  002 


196,  303 

3,  886,  027 

89,  577 

7,  852,  17T 

227, 12i 


43,  529 
546,  427 
62,  535 
59,  088 
530,  337 


232,  08» 

20,  50O 

725,010 

,  496,  729. 
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Table  VII.— SPECIAL  STATISTICS  OP  MANUFACTUEES  FOE  PEINOIPAL  INDUSTEIES :  1880, 

9.-LUMBEII,  SAWED. 


states  and  Territories. 


The  United  States 

Alabama 

Arizona 

Arkansas 

California 

Col  jrado - . . 

Connecticnt 

Dakota 

Delaware 

District  of  Columbia. . . 
Florida 

Georgia 

Idaho 

Dlinoia 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

Ohio 

Oregon  

Pennsylvania 

Ilhode  Island 

South  Carolina 

Tennessee 

Texas 

Utah 

Yermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming 


=M    £ 


25,  708 


354 

13 

319 

251 

96 

300 
39 
86 
1 

135 

655 

48 

640 

2,022 

328 

146 
670 
175 
848 
369 

606 
1,649 
234 
295 
S8i. 

36 

38 
9 

680 
284 

20 

2,822 
776 

2,352 
228 

2,827 

49 

420 

755 

324 

107 
688 
907 
37 
472 

704 
7 


Dollars. 
181, 186, 122 


1,  546,  655 
102,  450 

1,  007,  840 

6,  454,  718 
481,  200 

657,  300 
113,750 
259,  250 

25,  000 

2,  219,  550 

3, 101, 452 
192,  460 

3,  295,  483 

7,  048,  088 

4,  946,  390 

262,  975 
2,  290,  658 

903,  960 
6,  339,  396 

1,  237,  694 

2,  480,  340 
39,  260,  428 

6,  771, 145 
922,  595 

2,  807,  970 

208,  200 

93,  375 

132,  000 

3,  745,  790 
1,  067,  395 

74,  675 

13,  230,  934 

1,  743,  217 

7,  944,  412 
1,  577,  875 

31,  418,  588 
144,  250 

1,  056,  265 

2,  004,  603 

1,  660,  952 

272,  750 

3,  274,  250 
2,122,925 

2,  458,  460 
1,  668,  920 

19,  824,  059 

26,  700 


AYERAGB    NUMBEE    OP    HAKD8 
EMPLOYED. 


141,  564 


1,611 

77 

1,690 

3,423 

870 

699 
286 
378 
25 
1,945 

3,298 
169 
3,662 
9,926 
2,626 

507 
2,506 

943 
6,480 
1,216 

1,940 
22,  732 
2,732 
1,123 
3,408 

142 

136 

35 

3,056 

760 

172 
11,  056 
2,938 
8,769 

666 

14,  443 

139 

1,431 

3,677 

3,  ISO 

375 
2,411 
3,922 

495 
2,057 

7,748 
38 


425 


143 

22 


250 


•a  a 


85 

94 

4 

199 

413 

463 

9 

94 

33 

183 

23 

30 

,360 

100 

47 

95 


91 

648 
13 

463 
13 
37 

141 
49 

10 

100 

89 

4 

120 

467 


Dollars. 
31,  845,  974 


424, 156 

33,  375 

237,  394 

1,095,736 

112,  931 

178,  336 
54,  974 
40,  694 

6,000 
662,  249 

554,  085 

33,  367 

787,  867 

1,  571,  740 

825,244 

66,  757 

671,  939 

200,  063 

1, 161, 142 

223,  786 

431,  612 
6,  967,  905 
924,  473 
197,  867 
669,  644 

47,  9'15 

29,  313 

9,892 

548,  556 

179,  693 

24,240 

2, 162,  972 

447,  431 

1,  708,  300 
242,154 

2,  918,  46D 

33, 143 
221,  963 

549,  222 
732,  914 

65, 175 
426,  953 
540,  231 
200,  539 
459,  945 

2,  257,  218 
6,380 


MATERIALS. 


Doltare. 
139,  836,  869 


1,  517,  986 
126,  486 

1,  009,  954 

2,  056,  636 
654,  500 

609,  024 

269,  235 

229,  763 

32,  000 

1,  763,  617 

3,  049,  435 
213,  691 

2,  959,  637 
9,  290,  428 

4,  023,  661 

421,  738 
2,  238,  888 
1, 106,  280 
4,  754,  613 
1,  041,  836 

1,  827,  497 
30,819,003 
4,  408,  468 
1,190,902 
3, 113,  049 

257,  ko 
153,  823 
161,  790 
2,159,461 
942,  752 

100, 145 
8,  628,  874 
1,  490,  616 
8,  603, 127 
1,  294,  703 

13,  378,  589 
116,  085 
1, 170,  088 
2,006,124 
1,  909,  794 

216.  619 
1,939,775 
1,  864,  288 
1, 174,  005 
1,  307,  843 

12,  219,  097 
24,725 


0  S 


Dollars. 
6,  318, 516 


90,  649 
5,300 
60,  441 
186,  868 
45,  794 

32,  545 

12,640 

13,  612 

2,000 

103,  696 

147,  720 
16,  875 

185,  368 
336,  609 
118,224 

25,  711 
171,  855 

80,  779 
197,  344 

64,959 

76,  COS 

1,  432,  369 

120,  587 

28,  214 
102,  243 

20,  778 
11,  055 
11,  020 

113,  530 
47,  227 

16,910 
490,  389 

86,  523 
292,  979 

86,  639 

576,  841 

4,803 

67,  273 

130,  761 

186,  981 

21,  655 
82,  093 

119,  489 
14,  070 
67,  629 

252,  376 
2,625 


Dollars, 
146, 155, 3 


1,608. 
131, 786 

1,  070, 395 

2,  242, 603 
700, 294 

641, 669 
281,875' 
243, 375 
34,  000 
1, 867, 213 

3, 197, 155 
230, 660 
3, 144, 905 
9,  627, 097 
4, 141, 885 

447,  «9 
2, 410, 743 
1, 187, 059 
4,  951, 957 
1, 106, 795 

1,  904, 105 
32, 2,y,  372 
4,  529,  055 
1,219,116 
3, 215,  292 

278, 098 
164, 878 
162,810 
2, 272, 901 
989,  979 

117, 055 
9,119,263 
1,  577, 139 
8,896,106 
1, 831,  342 

13,  935, 430 
120, 888 
1,  237, 361 
2, 142, 885 
2, 096,  775 

238,  274 
2,021,868 
1,  983, 777 
1,188,075 
1, 875, 372 

12,471,473 
27, 350 


lO.-MIXED   TEXTILES. 


states. 


The  United  States 

California 

Connecticut 

Delaware 

Illinois  

Indiana 

Kentucky 

Maine 

Maryland 

Massachusetts 

Now  Hampshire 

New  Jersey 

New  York 

Ohio   

Pennsylvania 

Khode  Island 

Tennessee 

Vennont . , 

Virginia 

Wisconsin 


464 


No.  of 
establish- 
ments 


470 


2 
43 
2 
3 
5 

5 
15 

3 
69 

20 

10 

134 

6 

126 

16 

1 

7 
2 
2 


Capital. 


Dollars. 

37,  096,  057 


9,  rm 

3,  203,  234 

20,  000 

57,  000 

685,  000 

615,  000 

1,  200,  380 

4,900 

7, 106,  800 

1,  321,  400 

1,  577,  870 

7,902,150 

20,  200 

11,  536,  818 

1,  Fm,  000 

3\  000 
776,  COO 

83,  000 
100,  805 


AVERAGE    NUMBKB    OF    HANDS    EM- 
PLOYED. 


Males 

above  16 

years. 


17,  471 


11 

1,  721 

27 

36 

203 

137 

487 

0 

3,068 

653 

521 

3,369 

20 

6,361 

817 

15 

361 

28 

25 


Females 

above  15 

years. 


20,  520 


14 
9.52 

11 
122 
215 

210 

4,51 

11 

3,345 
581 

900 

5,  722 

45 

6,971 

663 

8 

253 

17 

23 


Children 

and 
youths. 


10 

275 

4 

17 
134 

161 
133 

5 
485 
284 

343 

1,326 

10 

1,936 

163 

5 
82 


Total  amount  paid  in 
wages  during  the  year. 


Dollars. 

13,310,763 


12, 476 
39, 650 
209, 337 

135,  948 

857, 595 

4,000 

2,528,476 

494,045 

526, 770 

8, 049, 305 

14, 050 

4,  2-2'i.  eoJ 

488, 008 

7, 500 
190, 775 
10, 000 
19, 048 
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Table  VII.— SPECIAL  STATISTICS  OF  MANUFACTUEBS  FOR  PEINCIPAL  INDUSTRIES:  1880. 

9.-LUMBEII,  SAWED. 


PRODUCTS. 

Lumber  (board 
measure). 

IB 
.a 

1-1 

Shingles. 

1 

CO 

Sets  of  head- 
ings. 

Spool  and  bob- 
bin       stock 
(board  meas- 
ure). 

O 

t-     . 
©  O  to 

rt  o  C3 

Tot.ll  value  of 
all  iiroducts. 

Feel. 
18,  091,  356,  000 

J^umher. 

1,  761,  788,  000 

Number. 

6,  555,  046,  000 

NuTYiher. 

1,  248,  226,  000 

Nujnl/er. 
146,  523,  000 

Feet. 
34, 076,  000 

Dollars. 

2,  682,  668 

Dollars. 

233,  268,  729 

251,  851,  000 
10,715,000 
172,  503,  000 
304, 795,  000 
63, 792,  000 

64,427,000 

29,  286,  000 

31,  572,  000 

4,  000,  000 

247,  627,  000 

451,  788,  000 
18,204,000 
334,  244,  000 
915,  943,  000 
412,  678,  000 

45,  281,  000 
305,  684,  000 
133, 472,  000 
666,  656,  000 
123,  336,  000 

205,  244,  000 
4, 172,  572,  000 
563,  974,  000 
168,  747,  000 
399,  744,  000 

21,420,000 
13,  585,  000 
21,545,000 
292,  267,  000 
109,  679,  000 

11,195,000 
1,184,220,000 
241,  822,  000 
910,  832,  000 
177, 171,  000 

1,  733,  844,  000 

8,  469,  000 

186,  772,  000 

302,  673,  000 

328,  968,  000 

25,  709,  000 
322,  942,  000 
315,  939,  000 
160, 176,  000 
180,112,000 

1, 542, 021,  000 
2,  960,  000 

14, 147,  000 
150,  000 

6,  627,  000 
2,  420,  000 
4,  925,  000 

1,  719,  000 
564,  000 
317,  000 

1,  000,  000 
20, 101,  000 

17,  438,  000 
750,  000 

25,  977,  000 
28,  031,  000 
79,  924,  000 

25,  000 

26,  856,  000 

7,  745,  000 
184,  820,  000 

7,  965,  000 

16,947,000 

461,  805,  000 

88,  088,  000 

7,  908,  000 

20,  839,  000 

2,  620,  000 

5,  427,  000 
1,  760,  000 

61,758,000 
138,  718,  000 

27,  214,  000 

7, 192,  000 

4,  823,  000 

606,  000 

2,  357,  000 
300,  000 

1,  640,  000 

2,  063,  000 

437,  OOO 

2,  649,  634 
21.0,018 
1,793,848 
4,  42K,  ;l.-iO 
1,051,295 

1,076.4-5  ! 
435,  792  1 
411   060 

1,010 

350,  000 
1,  203,  000 

3,000 
700 

12,  930 
600 

270,  000 

12,  000 

33,  000 

4,  510,  000 

550,  000 

2,000 
13,  999 

3,975 

60,  200 

16, 807 

14.5,  7.50 

38,  343 

3,400 

75,  655 

15,  470 

182,  618 

149,  894 

44,  395 
631,406 

21,  100 
6,349 
7,097 

1,  900 
1,100 

.5o'i00 
3,060,291  1 

4,87.5,310  I 

3,  061,  000 

25,  332,  000 

4,  235,  000 
16,  300,  000 

26,  034,  000 
128, 100,  000 

835,  000 

25,  253,  000 

30,  195,  000 

426,  530,  000 

4,  429,  000 

19,  667,  000 

2,  584,  717,  000 

194,  566,  000 

5,  356,  000 

8,  832,  000 

9,  627,  000 

791,  000 
2,  014,  OOO 

110,  000 

964,  000 


4,000 

24,  443,  000 

283,  071,  000 

5,  335,  000 

1,  385,  000 

26,  389,  000 

650,  000 

30,  000 
1,  957,  000 

5,  063,  037 
14,260,8.30 

6,  185,  628 

682,  697 
4,  004,  301 
1,  764,  640 

7,  933,  868 
1,  813,  332 

3,  120,  184 
52,440  928 
7,  36(i,  038 
1,  9J0,  335 
6,  265,  617 

627,  695 

265,  062 

243,  200 

3,  842,  012 

1,  627,  640 

173,  930 
14,  356.  910 

2,  672,  796 
13,  864,  460 

2,  030,  463 

22,  457,  359 

240,  .579 

2,031,507 

3,  744,  905 
3,  673,  449 

37.5,  164 
3,258,816 
3,  434,  163 

1,  734,  742 

2,  431,  857 

17,  952,  347 
40,  990 

150,  000 
383,  000 

23, 148,  000 

220,  000 

62,  376,  000 

16,  227,  000 

21,  062,  000 

199,  821,  000 

7,  825,  000 

60,  000 

21,  426,  000 

8, 174,  000 

33,000 

3,  312,  000 

13,  426,  000 

1,  860,  000 

21,  897,  000 

547,  000 

572,  000 
6,  038,  000 

3,  303,  000 

485,  000 
67,  080,  000 
10,  717,  000 

722,  000 
30.3,711,000 

8,  707,  000 
24,  870,  000 

5,  040,  000 

288,  .561,  000 

1,  986,  000 

10,  036,  000 

14,  205,  000 

112,  523,  000 

9,  293,  000 
65,711,000 

8,  223,  000 
3,  610,  000 
3,  695,  000 

862,  922,  000 
865,  000 

49,  454,  000 
8,  948,  000 

107,  000 
79,  399,  000 

13,  340,  000 

50,  025,  000 

18,  245,  000 

183,  740,  000 

10,  000 

23, 133,  000 

21,  275,  000 

14,  131,  000 

1,  .583,  000 

19,  745,  000 
14,402,000 

6,  550,  000 
12,  071,  000 

215,  132,  000 
300,  000 

31,  354,  000 
40,  000 

20,  000 

62,  654,  000 

46,  000 

214,  245,  000 

3,  491,  000 
165,  000 

3,  072,  000 
883,  000 

68,  612 
40,  385 

22,  136,  000 

671,  000 

25,  779,  000 

1,  003,  000 

1,  253,  000 

25,  000 

285,  263 

7,195 

196,  788 

10,  600 

393,  044 

174 

41,  700 

72,  998 

10,  350 

1,  765 

2,576 

30,  355 

80,  062,  000 

365,  000 

385,  000 

4,  342,  000 

10,  401,  000 

326,  000 
3,  700,  000 

93,  000 
570,  000 
140,  000 

6,000 

13,  219,  000 

14,  333,  000 
23,  666,  000 
41,  992,  000 

82,  545,  000 

1,  672,  000 
929,  000 

416,  000 

800,  000 

1,  952,  000 
7,  498,  000 

40, 195 
152,  171 

lO.-MIXED   TEXTILES. 


MATEHIALS. 

Total  value  of 
all  products. 

Chemicals. 

Textiles. 

Wood. 

Value. 

Coal. 

Value. 

All  other  mar 
terials. 

Total  value  of 
all  materials. 

■Wool. 

Cotton  yams. 

Silk. 

Dollars. 
1,495,845 

Dollars. 
17,  636,  639 

Dollars. 
10,  671,  606 

Dollars. 
3, 178, 128 

Cords. 
34,  712 

Dollars. 
108,  666 

Tons. 
134.  362 

Dollars. 

557,  797 

Dollars. 
3,  679,  071 

Dollars. 
37,  227,  741 

Dollars. 
66,  221,  703 

135,761 

290 
2,000 
6,780 

12, 166 
47,  709 

2,000 

2,  002, 140 

5,  400 

67,  520 

306, 181 

343,  273 

858,  647 

2, 180 

4, 189,  749 

941,  972 

88,  302 

1,  902,  864 

700 

6,  292, 128 

832,  252 

38,  260 
626,  200 
46,000 
31,  981 

1,600 
653,  162 

8,600 
68,  100 
94,  234 

151,599 

245,  824 

800 

1,  607,  096 
233,  517 

1.38,  926 

2,  300,  994 

1,260 

4,  686,  429 

344  645 

11.  680 

114,890 

5,800 

13,  662 

7,645 
4,600 

250 

249.  822 

5,029 

12,  000 

82,  845 

60, 183 
65,  330 

11,395 

3, 145,  246 

20,  915 

168,  042 

503,  062 

.579,  176 

1,  238,  247 

7,850 

7,  .570,  885 

1,  450,  647 

S29,  038 

6,  935,  j.-i.S 

28,  320 

12,  202,  028 

1,  520,  099 

52,  780 

845,  910 

58,  060 

66,  493 

22,  3.50 
6,  91!l,  .505 

227^  600 
91,-,  l,-,0 

869,  329 

1,  909,  0:J7 

20,  240 
13,  043.  829 

2,  703,  281 

1.900,680 

13,  370,  3.-',0 

80,  970 

20,  8.-^2,  764 

2,  718,  822 

79,000 

1,  277,  903 

108,  500 

106,  243 

1 

7,664 

363 

50 

1,725 

210 
4,981 

24,  966 

876 

87 

3,562 

425 
13,  987 

13,  538 

20 

600 

3,785 

3,  195 
1,250 

74,  792 

120 

1,150 

9,450 

11,  540 
6,850 

2 

3 

25,  185 

4 
5 

6 

7 

4,870 

348,  482 

25,054 

634,  995 

1,  681,  222 

1,165 

624,  910 

8 

409, 322 
42,  904 

3,720 
180,  370 

'  642674' 
81, 636 

1,200 
23,820 
3,000 
2,600 

6,680 
6,465 

20 
939 

18,464 
21,  002 

60 
2,588 

28,4()i 
1,752 

3,108 

18,  289 

10 

53,  239 

4,  272 

140,  352 
9, 105 

9,645 

79,  425 

40 

177,  928 

21,  340 

857,  421 
1S3,  093 

33,  391 
888,  095 

25,  165 
972,  800 
170,  047 

800 

61,  575 

3,100 

7,525 

9 

10 

11 

)2 
13 

1,041 
3,129 

760 

1,240 

450 

5 

6,159 
10, 179 

950 

4,  225 

1,100 

25 

14 
15 

16 

2,700 
20 
183 

15,  200 

60 

800 

17 

18 
19 
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Table  YII.— SPECIAL  STATISTICS  OF  MANUPAOTUEES  FOE  PEINCIPAL  IlSTDdSTEIES:  1880. 

ll.-PAPER. 

KoTE. — In  addition  to  the  692  establisliments  engaged  in  the  paper  manufacture  prope#^  and  forming  the  subject  of  this  table,  Table  II  contains  an  acconntof 
8  establishments  engaged  in  the  manufacture  of  cardboard,  24  establishments  in  the  manufacture  of  leather  board,  25  establishments  in  the  manufacture  of  papeav 
hangings,  and  50  establishments  in  the  manufacture  of  wood  pulp,  not  to  mention  establishments  manufacturing  collars  and  cuffs  (paper)  and  envelopes. 


States  and  Territories. 


The  United  States. 


California 

Colorado 

Connecticut 

Delaware 

District  of  Columbia- 


Georgia  . 
Illinois  - . 
Indiana  . 

Iowa 

Kansas.. 


Kentucky 

Maine 

Maryland 

Massachusetts  . 
Michigan 


Minnognta 

Nebraska 

New  Hampshire  . 

New  -Jersey 

New  York 


692 


Dollars. 
46,241,202 


.ilGS  I 


610,  000 

25.  000 

3, 168,  931 

2,  508,  000 

35,  000 

255,  000 

1,  246,  000 

875,  000 

305,  000 

22,  000 

600,  000 
1,  995,  000 

475,  048 

11,  722,  046 

1,  033,  338 

310,  000 

40,  000 
1, 197,  000 


North  Carolina i    4 

Ohio '  CO 

Oregon    1 

Pennsylvania 78 

Tennessee 1 


Utah 

Yerraont 

"Virginia 

West  Virginia  . 
"Wisconsin 


1 

830,  500 

6 

859,  665 

129,  .500 

4 

804,  274 

12,  000 

4 

099,  000 

20,  500 

5,000 

785,  500 

170,  000 

ICO,  000 

943,  000 

AVEKAGE  NUMBEE 
or  HANDS  EM- 
PLOYED. 


>     . 

2  " 


16, 133 


156 
14 

1,173 

179 

20 

102 
646 
291 
118 
6 

172 
753 
298 
3,523 
428 

61 

13 

497 

670 

2,929 

47 
1,684 

18 

1,481 

6 

4 

283 
87 
74 

401 


is 


5 

1 

478 
67 


167 

29 

3 

113 
314 
121 
3,563 
132 

23 


202 
139 
751 

29 
027 


555 
5 


92 

20 

1 

165 


053 

3 


3 

33 

134 

4 
97 


1-9 


S^ 


Dollars. 
8,525,355 


87,  622 

6,000 

656,  000 

112,  666 

7,497 

31,  668 
293, 144 
166,  628 

59,  235 
584 

82,  460 

325,  091 

119,876 

2,  467,  359 

214,  812 

34,  000 

1,661 

249,  012 

272,  936 

1,  217,  580 

20,  860 
839,  231 

8,888 
752, 151 

3,250 

3,000 

189,  889 

40,  000 

2.5,  200 

235,  955 


MATEKIAL8. 


Tons. 
187,  917 


865 

100 

15,  580 

4,405 


700 

1,667 

4,622 

75 

20 


Tons. 
87,  840 


Tons. 
12,  088 


562 

40 

10,  810 

1,479 

400 

81 

2,574 

1,685 

104 

1 


3, 266  906 

10,  383  1,  960 

1,  842  4,  027 

62,922  14,910 

6,  568  1,  258 


1,300 


4,435 
3,363 
19,  083 


200 


3,166 
5,154 
15,  709 


1,125  10 

20,  012      8,  583 

116  '         40 

16,678  111,411 

30  21 


120 

770 

1,050 


15 

2,  562 

100 


Tons. 
84, 786 


625 
75 


20 

40 

445 


195 

822 

325 

2,686 

57 


Tons. 
245,  838 


612 

35 

9,698 

40 

200 

1,051 

1,025 

641 

5 

1 

280 
1,712 
2,204 
13,  861 

359 

200 


1,  387      3,  372 

587    11,393 

1,4(12    15,400 


6 

688 


1,324 


10,554 

110 

4,841 


15 

4,130 

250 

990 

2,000 


4,125 

300 

2,304 


42,  237 

8,325 

7,171 

40 

2,630 

100 

7,577 

5,312 

15,  286 

1,200 

250 

2,905 

1,210 

76, 191 


36, 129 

200 

15,  133 

6 


675 
2,600 
4,400 
9,525 


Tone. 
954 


514 

"is' 


Tons. 
264 


1 
240 


ca 

•«  a 

c 

p5.2 
"3  o  t- 


Dollars. 
3,628,798 


56,  086 

1,000 

265,  387 

38,  482 
3,120 

13,  636 

103,  395 
108,  625 

5,360 
150 

68,  455 

93,  564 

82, 168 

640,  280 

106,514 

15,  800 
150 

104,  252 
120,  526 
726,  483 

9,200 
3^5,840 

3,400 

518,  364 

35 

640 
65,  129 
22,  014 
19,  900 
90,  954 


61,738 

1,000 

446,  487 

89,  890 

9,400 

6,267 

261,  850 

174,  410 

33,  670 

150 

19,  000 

355,  926 

183, 125 

1,  970,  334 

93,  376 

27,  350 

200 

246,  635 

173,  283 

1, 115,  926 

15,  200 
668,  970 

6,000 
892,  541 

6,135 

350 
97,  302 
29,  300 
15,  000 
150,  703 


s  9 


Dollars. 
1,681,762 


6,000 


125,  950 
231,  692 


500 
29,  025 
28,  250 


20,  647 
109, 126 

14,  350 
316,  881 

62,  325 

15,  600 


15, 100 
48,  666 
266,  219 


129,  937 


198, 169 


31,  726 
"si,"  600 


Dollars. 
33,951,297 


241,  015 

10, 350 

2, 761, 316 

582, 154 
44, 520 

149,  563 
884, 688 
741, 793 
82, 135 
1,450 

363, 070 
1,  347, 509 

738,140 
9,  213, 221 

730, 614 

118, 150 

2,350 

1, 131, 425 

1, 286, 182 

5, 679, 525 

88, 200 
3,  024, 068 

20,360 
3, 185, 168 

12,  eoo 

8,000 
556, 667 
128,  014 
145, 900 
773, 150 


States  and  Territories. 


PKODUOTS. 


The  TJuitea  states. 


California 

Colorado 

CoDDOCticut 

Delaware 

District  of  Columbia. 


Geor.cia  . 
UliDois . . 
Indiana  . 

Iowa 

Eansas . . 


Kentucky 

Maine 

Maryland 

Ma.s8achu8etts 
Michigan 


Minnesota 

Nebraska 

Now  Hampsliire 

New  Jersey 

New  York 


Koith  Carolina. 

Ohu) 

Oregon 

Pennsylvania  . . 
Tennessee 


trial!    

V(-rniont 

Virfrinia 

We.st  Virginia. 
Wisconsin 


Printing 
paper. 


Tons. 
149, 177 


8,213 

6,775 

320 

441 
2,398 
5,525 


3,776 
10,  619 

2,977 
27,  638 

6,521 

885 


5,  480 
1,  0.99 
23,  077 

360 
13, 113 

100 

20,  234 

82 

60 

2,630 

780 


"Writing 
paper. 


Tons. 
32,  937 


2,218 


600 


24,  746 


450 
511 

2,780 

25 
384 


1,223 


"Wrapping 
paper. 


Tons. 
134,  294 


2,588 

285 

6,491 


160 

895 

18,  374 

2,  819 

1,696 

26 


1,166 
5,627 


155 
4,985 

1,000 
100 
2,680 
7,964 
36,  295 


19,  9.53 

130 

4,799 

45 

15 


600 
6,525 


Binders' 
board. 


Tons. 
20,  014 


1,400 
600 


270 
600 
460 


200 
4,209 
2,835 

5 
3,296 


"Wall  paper. 


Tons. 
14,  737 


450 


100 
510 
945 


480 

524 

1,929 


1,101 


Colored 
paper. 


Pounds. 
14,  756,  268 


10,  000 


2,  838,  040 
500,  000 


80,  000 


420,  000 


3,  706,  010 
408,  000 


1, 180,  000 
536,  000 
595,  381 

15,  000 
2,  995,  000 


872, 837 


600,  000 


Bank-note 
paper. 


Pounds. 
296,  000 


255,  000 
31,000 


10,  000 


Tissue  paper. 


Pounds. 
8, 125,  957 


1,  459, 148 
50,  000 


360,  000 
5,000 


878,  000 


470,  000 

955,  776 

1,  224, 137 


465,  896 


1,  850,  000 
400,  000 


All  other 
paper. 


Pounds. 
178,  719, 831 


300,  696 

'io,"i63,'i37 


12, 168,  000 
3,  327,  228 
5,  570,  000 


1, 170,  000 


27,  607,  706 
4,  331,  216 

600,  000 


7,  604,  000 
1,  887,  262 
32,  365,  518 

580,  000 
27,  619,  719 

160,  000 
20,  240, 850 


202,  500 

6,  922,  000 
3,  400,  000 
5, 100,  000 

7,  400,  000 


Total  value  of 
all  products. 


Dollars. 
55, 109, 914 


386, 197 

27, 300 

4, 337,  550 

737, 905 
70,400 

221,  572 
1,679,692 
1,112,660 

193, 075 
3,050 

619, 422 
2, 170, 321 
1, 028, 691 
15, 188, 196 
1,  204, 664 

183,900 

5,000 

1, 731, 170 

2,015,669 

8,524,279 

145, 000 
5,108,194 

43,100 
6,355,912 

17,975 

12,000 

1,237,484 

261,000 

211,000 

1,277,736 
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Table  VII— SPECIAL  STATISTICS  OF  MANUFACTURES  FOE  PRINCIPAL  INDUSTRIES :  1880. 

13.-SALT. 


1 

<B 

O 

1 

Capital. 

AVERAGE  NtJMBEn 
OF  HANDS  EM- 
PLOYED. 

Total  amount  paid  in  wages  during 
the  year. 

SUBTERRANEAN 
BRINES. 

BY  ARTIFICIAL  BEAT. 

.        '       t 

en 

0 
1 

£ 
0 

it 

0 

S 

•4 

Average  strength  of  brine 
(degrees  salometer).  (a) 

Machines. 

States  and  Terri- 
tories. 

Males  aboTe  16  j-eaiv 

If:! 

o 

M 

a 

i 

i 

e 
0 

tn 

0 

3 

M 

1 

& 

fli 

1 

a 
0 

© 

I 
a 

M 

1 

'3 

CD 

tjCi 

© 

tx 

tX) 

<1 

2 

.g 

2 

Pi 

s 

1 
E 

tJD 
<l 

268 

Dollars. 
8,  225,  740 

1 
4,125 

20 

144 

Dollars. 
1,260,023 

No. 
546 

Feet. 

No. 
308 

ifo. 
9,3-15 

Gallons. 
1, 187,  507 

No. 
1,058 

Gallons. 
668,  207 

661 

Oallo7is. 
19,  736,  G70 

No. 
527 

Gallons. 
5, 178,  718 

California  (&) 

25 
1 
3 
1 
5 

86 
7 
69 
25 
16 

3 

10 

1 

15 

1 

375,  650 

6,000 

20,  500 

250,  000 
9,000 

2,  147,  209 
45,  300 

2,  286,  081 
832,  600 
234,  500 

92,  000 

13,  400 

1,  000,  000 

910,  .500 

3,000 

188 

2 

34 

45 

8 

1,416 

31 

962 

449 

131 

I         17 
'         G2 
1         70 
!       702 

50,  620 
700 

8,750 
11,  000 

1,030 

541,  852 

9,688 

274,  087 

105,  261 

52,  047 

8, 150 
20,  9:!2 
14,219 
160,  227 

1,460 

2 

66 

6,750 

500 

1 
3 

93 

560 

24.0 
34.0 

Kentucky 

Louisiana  (c) 

Massachusetts  (6)  .. 

3 

78 

7,600 

4 

3,040 

2 

15,484            1 

12,  791 

1 

■■"3" 
11 

2 

1 
3 

62 
2 

39 
2 
6 

1 
8 

209 

150 

42 

68 

19 

1 
4 
2 
57 

882 
30 
322 
912 
883 

10 

2 

272 

1,042 



92.3 
12.0 
69.5 
36.8 
24.9 

""82.'5' 
90.0 
35.6 

103 

174 

21,  352 

54 

231,  257 

237 

6,160,246        355 

3,  295,  527 

134 
26 
16 

2 
2 
4 
16 

8,347 
291 

1,  086,  540 
22,  265 

269 
59 
21 

2 

10,  331,  931 

1,202,035 

Obio                  

359 
21 

150,  632 
66,  390 

50 

rini..|,«4 

Pennsylvania 

450,062         "1          17i.  r.ti7 

59 

5,600 

400  .         9 

600 

Utah 

340 

37,  400 

West  Virginia 

34 

614 
4 

215,  588 
800 

71       1,  ,576,  512         79 

1,  i:;3, 909 

1 

States  and  Terri- 
tories. 


The  United  States 


California  (&) 

Kansas 

Kentucky 

Louisiana  (c) 

Massachusetts  (6) 

Michigan 
Nevada  . . 
New  York 

Oliio 

Pennsylvania 

Texas 
Utah 

Virginia. _ 

West  Virginia 
Wyomin, 


a  4°  8alometer:=l°  Baum6. 


&  Salt  made  from  sea- water. 


13.-SALT,  GROUND. 


Eock  salt  mined  and  ground. 


No.  of 
estab- 
lish- 
ments. 

Capital. 

AVERAGE  NUMBER  OF  HANDS 
EMPLOTED. 

Total 
amount 
paid  in 
wages 
during 
the 
year. 

MATERIALS. 

PRODUCTS. 

States. 

Males 

above  16 

years. 

Females 

above  15 

years. 

Children 

and 
youths. 

Coal. 

Value. 

■Wood. 

Value. 

Value  of 
aU  other 
materials. 

Total 
value  of  all 
materials. 

Salt. 

Value. 

The  United  States.. 

8 

Dollars. 
322,  900 

149 

47 

8 

Dollars. 
44,  997 

Tons. 
1,746 

Dollars. 
5,743 

Cords. 
200 

Dollars. 

600 

Dollars. 
274,  450 

Dollars. 
280,  693 

Bushels. 
1,  044,  600 

Dollars. 
361,  656 

California 

1 
2 
1 
4 

85,  000 

1,700 

7,000 

229,  200 

8 

4 

7 

130 

2 

2 

6,800 

1,300 

5,000 

31,  897 

40,  000 

2,  750 

16,  000 

215,  700 

40, 000 

2,750 

19,  000 

218,  943 

66,  600 

8,000 

50,  000 

920,000 

60,000 

Maine 

Michigan  . 

7 
38 

6 

600 
1,  246 

2,600 
3,243 

200 

600 

266,  906 

New  fork.... 

4 

67 
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14.-SHIPBUILE>ING:    A-AGGREGATE. 

[See  Introductory  Notes,  page  1.] 


States  and  Territoriee. 

Boats. 

Vessels 
repaired. 

mew 
vessels. 

Tonnage  of 
new  vessels. 

U"o.  of 
establish- 
ments. 

Capital. 

Average 
number  of 

hands 
employed. 

Total  amount  paid 

in  wages  on 

vessels  in  the 

ship-yard. 

The  United  States 

Number. 
8,026 

Numier. 
16,  507 

Ntimber. 
2,415 

498, 878 

2,188 

Dollars. 

20,  979,  874 

21, 345 

Hollars. 
12,713,813 

1 

1 

3 
62 
94- 
18 

48 

2 
28 
23 

1 

1 

11 

38 
379 
166 

276 
72 

1 

3 
14 

1 

15 

93 

457 

11 

54 
14 
125 
22 
16 

1 
10 

3 
66 
11 

19 

24 

25,  000 
2,500 

1,  806,  923 
334,  300 
935,  200 

30,  750 

3,000 

457,  000 

194,  250 

26,  000 

1,000 

88,  450 

152,100 

811,  750 

1,  606,  535 

1,  765,  450 

476,  775 

10,  000 

2,500 

247,  900 

300 

15,  330 

943,  070 

3,  944.  100 

15,400 

423,  050 

63,  300 

6,  797,  731 

227,  700 
46,  300 

500 

23,  350 

20,  700 

185,  960 

33,  000 

55,  000 
208,  700 

25 

25 

534 

600 

1,576 

46 
4 

465 

312 

75 

11 

157 

218 

1,967 

1,178 

1,328 

1,537 

16 

1 

293 

9 

26 

930 

4,661 

38 

773 

85 

3,298 

318 
94 

6 

43 

12 

146 

63 

99 

474 

22, 500 

3,600 

589,  664 

266,  849 

900,322 

33,  580 

2,250 

247,395 

211,  736 

37,  000 

1,900 

92, 171 

113,  526 

838,  559 

657,  789 

804,671 

745, 933 

8,000 

2,860 

196,  005 

1,400 

12,  243 

548,  807 

2,  907, 129 

19,  256 

414, 360 

77, 150 

2,  279,  629 

194,  662 
55,990 

600 
30, 170 
4,400 
76,  526 
51,  298 

61,  510 
223,  573 

•>, 

3 
21 
52 
55 

13 

2 

11 

64 

2 

1 
23 
36 
88 
131 

39 
69 

300 

7,361 

11,  473 

31, 123 

217 

639 

1,397 

26,  624 

860 

178 

2,130 

1,231 

41,  396 

7,499 

5,605 
15,  909 

3 

200 
280 
100 

45 

4 

840 

s; 

fi 

7 

8 

85 
52 

<) 

10 

n 

^'> 

25 

80 

970 

133 

3,765 
210 

IS 

14 

1,687 
712 

3,269 

IS 

Ifi 

17 

18 

19 

20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 

3 

17 

1 

33 
3,461 

52 

44 

134 

1,221 

8 
2,680 
6,469 

53 

635 

8 

55 
19 

802 
17 

27 

1 
16 

5 
26 
14 

85 
21 

7,465 

76,  418 

487 

26, 132 

2,163 

204,  507 

379 

1,615 

48 
758 
650 
614 
1,769 

16,  727 
3,079 

Ohio 

91 

318 
68 

840 

48 
80 

2 

77 

14.-SHIPBUILDING:    B-NE^V  VESSELS. 


The  TTnited  States . 


Arkansas  — 
California. . . 
<  dnneclicut 
Delaware  --- 
Florida 


'6  I  freoT'gia. 

'7  I  lll'.noie.- 

8  i  Indiana 

9  Iowa  .-. 
10  Kansas  . 


Ki'utuclcy 

Louisiana 

Tila  Tie 

Maryland   

Massachusetts . 


Michisian  .-- 
Missi.s.'iippi  . 
Missouri  -- 
Mcbraska  — 
New  Jersey- 


New  York     — 
Norih  Carolina  . 

Ohio        

Orc^:on 

Pcnn.sylvania  ... 


llbo'le  Island    . 
Soulb  (;^arolina- 

Tcnncssee 

Texas  

Vermont 


Viminia 

Washinffton  ... 
WirSt  Virginia  . 
■Wisconsin 


498,  878 


21 
52 
55 
13 

2 

11 

64 

2 

1 

23 
36 
88 
131 
39 

69 
3 

17 
1 

53 


55 

19 

802 

17 
27 

1 
16 

5 


7,361 
11,473 
31, 123 

217 

639 

1,397 

26,  .624 

860 

178 

3,130 
1,231 
41,  306 
7,499 
5,605 

15,  909 
33 

3,451 
62 

7,455 

76,418 

487 

25, 132 

2,162 

204,  507 

379 

1,615 

48 

758 

550 

514 
1,709 
16,  727 
3,079 

(a) 


5 
27 
51 
37 
26 

47 
2 

10 
1 

30 

142 

6 

21 

12 

68 

2 
9 
1 
15 
3 

20 

8 

18 

13 


8,  777, 150 


2,500 

46,  050 
34,  700 

904,  400 
2,150 

3,000 

20,  250 

146,  4,50 

5,000 

1,000 

1.5,  300 

9,900 

433,  200 

100,  300 

S3,  200 

178,  600 

1,500 

59,  900 

300 

309,  000  ! 

736,  250 

4,4110 

214,350 

47,  000 
5, 184,  200 

40.  500 
13,  7110 
600 
18,  050 
20,  700 

8,500 
24,  000 

48,  000 
61,  300 


10,  039 


25 

181 

211 

1,105 

9 

4 
60 
246 
20 
11 


34 

1,390 

208 

217 

920 
2 

168 
9 

227 

1,742 

12 

429 

64 

2,  221 

03 
54 
6 
24 
12 


44 
49 

87 
167 


5,  616, 071 


199, 485 

106,400 

623,  997 

7,030 

2,250 
24,  960 
172, 186 
11,  000 
1,900 

16,721 
21,  350 

570,  602 
96, 405 

116,  560 

431, 0.58 
1,360 

103,705 
1,4110 

115, 488 

884.887 

6,056 

232,  613 

.67,9.-* 

,52,1,120 

3S,  000 
32, 530 
600 
15,970 
4,400 

20,  IPO 
37,898 
45,350 
82,160 

468 
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Table  VII.— SPECIAL  STATISTICS  OF  MANUFACTUEES  FOE  PEINCIPAL  INDUSTEIES:  1880. 


14.-SHIPBUILr)ING:    A-AaQREOATE. 

[See  Introductory  Notes,  page  1.] 


29, 653,  232 


32,  000 

2,  445,  000 

1,  881,  500 

38, 100 

95,  000 


2,500 

223, 100 

13, 166,  072 

.')27,  200 

1, 060,  760 


1, 122,  500 

6,892,000 
232,  000 
40,  000 


1, 919,  800 

60,  000 

469,  600 

8,000 

258, 100 


165, 000 


PEIXCirAL  MATEIilALB. 

Total  value 

of  all 
products. 

Hard  pine. 

WMte  pine. 

White  oak. 

Knees. 

Total 

quantity  of 

lumber, 

including 

other  kinds. 

Iron. 

Yellow 

metal  and 

hrass. 

Duck. 

Manila 
rope. 

Hemp 
cordage. 

Tot.^1  value 

ofaU 
materials. 

Feet. 
39,  327, 372 

Feet. 
47,  506,  048 

Feet. 
69,  701,  360 

Numher. 
97, 192 

Feet. 
179,  873,  966 

Fonnds. 
125,  701,  922 

Potmds. 
7,  609,  826 

Yards. 
4,  684,  464 

Founds. 
1,  990,  103 

Founds. 
1, 125, 131 

Dollars. 
19,  736,  368 

Dollars. 
30,  800,  327 

30,  000 
32, 000 

30,  000 

171,000 

6,  580,  000 

4,  793,  450 
6,411,800 

176,  400 
117,000 

5,  137,  300 
7,040,400 

460,  000 

90,  000 

3,291,000 

42.1,  600 

25,  806,  351 

10,  636,  400 

6,  958,  745 
8,  636,  200 

40,  000 

176,  000 

2,  092,  650 

1,  04*;,  1.56 
13,  045,  744 

13.9,100 

90,  000 

1,1311,400 

3, 173,  UllO 

139,000 

72,  000 

509,  699 

302,  2:h) 

9,  981,  410 

:i,  209,  358 

2,  955,  905 
9,  479,  730 

20,  000 

3,100 

1,  058,  730 

60,  800 

135,  806 

800 
1,200 
7,  250 

47,  900 
4,000 

1,000 

3,700 

.5,  100 

407,  0,-.6 

514,  554 

1,044,611 

48,  300 

25,  000 

21,  700 

959,349 

430,  425 

964,275 

43,  250 

13, 700 

49-j,  010 

529,  840  j 

02,  000  ' 

23,000  i 
120,  550  ' 
102,  405 
1,  935,  857  , 
884,299 

1,  173,  640  j 
1,  089,  985  1 
2,  5(lii 
1,  950 
313,  392 

7,  COO  1 

14,369  1 

649,  194  1 

4,0.55,037  ' 

32,075 

985,960 

124,400 

3,010,367  ' 

266,  858 

55,  250 

4,100 
40,340 

9,  2(10 
74,  578 
121,300 

102,  300 
268,  303 

60,  oriii 

2."^,  01 '0 

1,  797,  639 
7(w,  600 

2, 102,  503 

8.-,  050 

17,  0(10 

892,  (l!i:i 

81(1,  i;55 

112,  0(10 

2(1,  €(((( 
219.(115 

3-i;i.  5-j- 

2,  9():i,  .^'^i; 

1,  788,  b.M 

2,  281,  060 
2,  031,  (rid 

15,1  (111 

5,  5'Mi 

5(1,'.  187 

9,  000 

30,  o;o 

1,.1SI,(,_9 

7,9.^5,(1  J  4 

67,  219 

1,552,210 
•JdO  ,^(10 

6,0,'.9,  47'l 
517,  UJ  1 
144,  000 

5,  00(1 

17^  fOd 
181,024 
LSI,  500 

231,130 

1 

24,  000 

115,  000 

196,  000 

722,  900 

2,  217,  800 

38,  800 

14,  000 

3,631,800 

4,  878,  300 
300,  000 

60,  000 

1,  451,  000 

72,  500 

5,  193,  710 

2,  370,  500 

1,  877,  650 

6,  122,  600 

700 

151,4.53 

85,  870 

65,  602 

19,  520 

550 

761,  350 

28,  800 

1,600 

400 

2,  250 

85,  030 

601,208 

408,  940 

423,  275 
147,  770 

900 
73,  840 
38,  981 
67,  097 

6,  530 

750 

2,680 

30,  300 

1,250 

380 

2,  3,50 

7, 120 

446,  802 

lis,  920 

94,  235 
84,  320 

? 

1,621 
3,320 
4,651 

36,  880 
41,  142 
74,  804 

200 

.3 

2,777,000 
1,  966,  600 

95, 100 
96,  000 

604,  080 
1,  886,  500 

4 
5 

6 

8,000 

1,  234,  500 

1,  669, 100 

160,  000 

30,  000 
1,  352,  600 

7 

45 

f 

0 

10 

n 

2,500 

233, 100 

13,882,112 

4,596,700 

2, 197,  760 

1" 

40 

26,  500 

3,440 

8,750 
6,383 

680 
373,  712 
151,  600 

125,  000 
19,  050 

c: 

3,  004,  208 
3,  430,  200 

2,  065,  860 
2,  482,  600 

14 
15 

16 

17 

IK 

9,000 

8,  000 
2, 165,  500 

23,000 
16,  400 

2,  274,  300 
14,  535,  900 

25,  000 

7,  793,  600 
12,  500 

7,  908,  900 

190,  600 

40, 100 

18,  000 
167,  100 

63,  SOO 
190,  600 

16,  000 

1,  228,  000 

3,  755,  600 

19,  000 
3,  336,  500 

38,  000 

74,  000 

6,  279,  900 

35,  90.3,  020 

270,  000 

10,  166,  500 
836,  000 

24,  321,  600 
726,  900 
680,  100 

29,  000 
459,  500 
184,  200 
720,  900 
890,  000 

3,  363,  000 

4,  848,  200 

11,6110 
2,  421,  260 

18,  000 

19.  300 
2,45,-,  (148 

16,2:12,176 
124,  400 

7,  635,  020 

420,  700 

43,810,621 

9.72,  058 

220,  600 

28,  000 
129,  500 

52,  000 
183,  125 
619,700 

389,  300 
2,  231,  400 

8,000 

400 

""2il,'95S 

3,  072,  204 

2,000 

74,  900 

6,  200 

763,  487 

0.-.,  000 

900 

300 
14,  750 

010 
4,600 

200 

10,  900 

87,  940 

811, 130 

1,300 

157,  750 
3,210 

639,  580 
4.  100 
16,  080 

200 
8,180 

430 
4,150 

300 

150 

10 

978,  000 

15,  000 

39,  600 

1,  665,  300 

10,  461,  000 

13,000 

1,  937,  000 

'C 

21 

10,  000 

1, 827,  800 

7,  652,  800 

232,  000 

40,  000 

70 

5,620 

23,  103 

310 

2,518 

125 

6,  055 

1,330 

436 

.!.> 

47,  687 

267,  121 

1,500 

100,  3.50 
8,  500 

623,  .520 
5,400 
2,810 

300 

13,8!0 

1,  420 

7,210 

6,700 

■6,  400 
10,  020 

58,310 
34,  477 

24 

16,  300 

2,080 

102,  400 

26 
27 

2,  099,  300 
185,  000 
584,  600 

278, 100 

10,  960,  800 
178,  300 
10,  400 

3,000 

8,  300 

120,  400 

30,  300 

28 
29 

30 

31 

is,  590 

4,350 

3,800 

32 

102 
931 
147 

33 

493,  000 

8,  500 
7,000 

3,200 
6,500 

9,  270 
6,600 

3,900 
134,  500 

35 

2,  093,  000 
1,  081, 100 

36 

1,635 

1,000 

3V 

— 

14=.-SHIPBUILr)ING:    B-NEW  VESSELS. 


33,  072,  968 


164,080 
1,  853,  500 


8,000 

212,500 

1,434,100 

160,  000 

30,  000 

512,  500 

'2,'327,'C38 

1,  321,  200 

347,  550 

1,  577,  200 


278,  000 

15,  000 

430,  700 

7,  833,  600 

13,  000 

1,  779,  000 


10,  071,  600 

79,  000 

10,  400 

3,000 

8,300 

120,  400 

16,  300 


2,  063,  000 
390, 100 


52,  401,  950 


11,5,  000 

101,000 

446,  000 

2,  029,  8U0 

34,  800 

14,  000 

611,  800 

4,  578,  300 

280,  000 

60,  000 

261,  000 
72,  000 

4,  686,  (100 
1,581,. 500 

767, 150 

5,  229,  600 

8,  000 
335,  600 
23, 000 

1,  240,  800 

10,  862,  800 

25,  000 

7,  415,  500 

12,  600 

7,  372,  100 

63,  000 
16,  100 
18,  000 
157,100 
63,  800 

98,  200 

16,  000 

1, 198,  000 

2,  668,  000 


69,  903   131,  234,  191    99,  296,  779   1,  294, 1 


1,615 
1,965 
4,101 


40 

21,  823 

1,690 

2,857 

4,473 


3,409 

16,  691 
310 

2,243 
125 

5,240 


102 


641 
147 


955 


171,  000 

3,  880,  000 

3,  407,  600 

6, 100,  800 

77,  900 

117,  000 

859,  300 

6,611,400 

440,  000 

90,000 

981,000 

375, 100 

2,3,  295,  811 

3,  429,  900 

2,  280,  400 

6,  806,  800 

19,  000 

628,  500 

38,  000 

2,  862,  400 

26,  431,  820 

270,  000 

9,  594,  500 

836,  000 

22,  516,  000 

37.5,  000 
53.5,  100 
29,  000 
429,  500 
184,  200 

284,  000 
856,  000 

3,  303,  000 
3,  058, 100 


176,000 

1,811,150 

817,  676 

11,390,714 

54,  400 

90,  000 

365,  900 

2,971,  100 

115,000 

72,  000 

329,  699 

360,  030 

8,  8110,  343 

1,  2.-.2,  448 

1,  266,  986 

8,  321,  570 

11,  600 
1,  871,  260 

IS,  000 
1,  568,  794 

9,  919,  842 
124,400 

6,  682,  800 

420,  700 

36,  721,  231 

448,  000 
163,  600 

28,  000 
113,  500 

62,  000 

133,  900 

609, 100 

367,  300 

1,  941,  700 


B,  100 

51,  050 

28,  3(10 

135,  866 

800 

1,  200 
7,  050 
47,  900 
4,000 
1,000 

3,700 

4,300 

321,  202 

3,  700 

19,  291 

46,  500 


8,000 

400 

20,  185 

48,  681 
2,600 

58,  800 

5,200 

380,  733 

62,  000 
900 
300 

14,  750 


7,000 
3,200 
6,600 


700 
20,  053 

17,  -.'.yr, 

40,  602 

2,  020 

650 

1,  3.50 

13,  800 

1,600 

400 

2,250 

7,  130 

228,  738 

2.5,  240 

31,  345 

61,  990 

610 

4,600 

200 

26,  750 

45,  510 
1,  300 

35,  550 
3,210 

60,  285 

2,600 

3,080 

200 

8,180 


6,870 
6,  600 
3,900 
9,500 


900 

33,  540 

20,  331 

67,  097 

2,  350 

7.50 
2,  580 

36,  3011 

1,  250 
380 

2,  350 
6,  32(1 

413,  902 

37,  660 

38,  750 

83,  910 

430 

4,150 

300 

42,  207 

150,  931 

1,560 

98,  730 

8,500 

256,  040 

3,400 

2,810 

300 

13,  840 

1,420 

6,360 
6,  700 
6,400 
16,020 


736,  931 


10,  Sf'O 

ii,  804 
200 


21,700 
548,018 


080 

3.35,512 

31,  600 

43,  000 

19,  650 
160 


58,  316 
34,  477 


16,  .300 
2,  080 
37,  400 


18,  690 


4,350 
3,800 


1,000 


13, 

700 

100 

890 

,500 

290 

53, 

000 

23 
r.n 

000 

1  -.n 

02,150 
73, 1180 

1,  532,  34(1 
201,. 545 
255,  301 

842,  115 
1,450 

231,  392 
7,000 

248,  561 

1,921,623 

14,  875 

821,  550 

114,  .300 

2,  706,  107 

65,  500 
37,  5.50 

4,100 
34,  940 

9,200 

31,  500 
114,  100 
159,  600 
140,  880 


28,  ddO         1 

77(1,00;;      2 
413  I  do        3 

1,  dI4,Oi9        4 

2  0,  uOO        5 

17,  000  ■     6 

l:;7,3d(l  '     7 

72U,  lirl)  8 

7d,oi'd  9 

2d,  Ooo  10 

8(1,215  I   11 

10-.,  .525  ■  12 

2,  17-l,0'o  13 
320,  OdO  14 
391, 055  15 


1,  390,  050 
3,  50(1 

358,  487 
9,  0(0 

409,  714 


16 
17 
18 
19 

20 


,145 


-,:i6 


21 

22 

1,127,000      23 

170,  iiOO      24 

4,  676,  2.58      25 

26 


129,  000 

92,  Odd      27 

5,  OOd      28 

55, 7^0      29 

17,800  I   30 


62,  050 
161,600 
221, 23d 
264,  000 

469 
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Table  VH.— SPECIAL  STATISTICS  OF  MANIJFACTUEES  FOE  PEIFCIPAL  mDTJSTEIES:  1880. 
14.-SHIPBUILDING:   C-REPAIRING  OF  VESSELS. 


States  and  Territories. 

Eoats. 

New  ves- 
sels. 

Tonnage  of 
new  vessels. 

Boats  built. 

No.  of 
establish- 
ments. 

Capital. 

Average 
number  of 

bands 
employed. 

Total  amount 
paid  in  wages  on 

the  vessels 
in  the  ship-yard. 

Number, 

Number, 

Number. 

812 

Dollars, 
11,  882, 059 

10,  671 

Dollars, 
6, 730, 136 

1 

1 

40 

22 

5 

6 

17 
S 
1 

5 
9 

100 
70 

140 
17 

1 

1 
4 

7 
48 
192 

6 
28 

2 
48 

8 

7 
1 
13 
2 
1 
6 

25,  000 

1,  754,  423 

279,  900 

25,  800 

25,  700 

435,  450 
47,  000 
20,  000 
73,  000 

139,  700 

346,  775 
1,  497, 125 
1,  686,  925 

290,  700 

10,  000 

1,000 

188,  000 

11,930 

621,  700 

3, 126,  550 

11,  000 
202,  600 

16,  300 
599,  281 
172,  000 

32,600 

5,300 

175,  800 

8,000 

7,000 

145,  500 

25 
326 
255 
465 

25 

408 

63 

55 

127 

173 

520 
931 
974 
603 
16 

2 

125 

22 

679 

2,750 

26 
333 

21 

1,044 

234 

40 
19 
89 
12 
12 

297 

22,  500 
808,  746 
126,  520 
272,  713 

18,  600 

218,  635 
37,  950 
26,  000 
75,  000 
85, 176 

238,380 
642,  529 
610,  917 
307, 943 
8,000 

1,500 

92,  300 

10, 048 

419,  992 

1,  908,  892 

14,200 
174, 142 

19,  200 
733,  795 
144,  927 

23,460 
14, 200 
49,648 
12,400 
6,160 

135, 663 

o 

^ 

s 

11 

Ifi 

18 

^^ 

'^0 

''I 

99 

Ohio                                               

9^ 

'>1 

''5 

''(i 

97 

Texas                 ..                         

'>fi 

9f) 

SO 

?1 



14.-SHIPBUILE)ING:   D 

-BOATS. 

The  United  States 

8,026 

736 

320,  665 

635 

367,  606 

1 

200 
280 
100 

45 
85 

52 

25 

80 

970 

133 

3,765 
210 
44 
134 

1,  221 

91 

318 

68 

48 
80 

77 

9 
64 

1 
29 

3 

2 

1 
2 

228 
59 

110 

8 

8 

15 

123 

5 
19 

12 

32 

1 

5 

7,  450 
19,  700 
5,000 
2,000 
1,300 

800 
150 

2,600 
31,  775 

9,110 

95,  ,s;5 

7,475 

3,400 

12,  370 

81,300 

6,100 

14,  250 

15,  200 
1,660 
1,000 

1,900 

27 
34 

6 
12 

7 

3 

2 

11 

57 
39 

137 
14 
4 
24 

169 

11 
33 
21 
13 
1 

10 

21,333 
13,  929 
3,012 
7,950 
8,800 

1,600 
450 

7,000 
23, 677 
18,  856 
77,094 

6,932 

2, 195 
13,  327 
113,  350 

7,605 
20,  714 
11,735 
5,698 
1,000 

5,750 

9 

^ 

A 

Florida 

^ 

fi 

7 

R 

9 

1(1 

11 

T* 

IS 

M 

15 

IS 

10 

14.-SH:IPBUILD1N0:    E-OGEAN,  coast,  and  river  VESSELS. 


The  United  States . 


Alabama  -- .. 
California. . .. 
Connecticut  . 

Delaware 

Florida 


Coorfcia 

Louisiana 

Maine 

Maryland 

Maa'sachusetts  . . 

Mississippi 

New  Hampshire - 

New  .Jersey 

New  York 

North  Carolina  . . 

Oreiion 

Pennsylvania 

Khode  IsLind 

South  Carolina  .. 
Texas  


Virginia 

Washington  - 


200 
280 
100 
45 


970 

133 

3,705 


44 

134 

1,061 


232 


48  I 
80  I 


43 

159 

8 

19 
33 
17 
27 
16 

23 
14 


159,  325 


7,361 
11,  473 
31, 123 

217 

539 

864 

41,  396 

3,229 

5,605 

33 


6,  445 

22,  574 

487 

2,  163 

20,  962 

379 

1,61." 

758 

334 
1,709 


1,645 


1 

62 
94 
18 
48 

2 

31 

379 

159 

276 

3 

15 

74 

275 

11 

14 

55 
22 
16 
16 

63 
11 


16,  806,  599 


25,  000 

1,  806,  923 

334,  300 

935,  200 

30,  750 

3,000 

147,  900 

811,750 

1,  687,  535 

1,  765,  450 

2,600 

1.5,330 

821,  170 

2,601,850 

15,  400 

63,  300 

5,  324,  231 

227,  700 

40,  300 

23,  360 

184,  OfiO 
33,  000 


14,  284 


25 

534 

500 

1,576 

46 

4 

203 

1,907 

1,103 

1,328 


787 

2,821 

38 

85 

2,588 

318 

94 

43 

132 
02 


9, 093,  538 

22,600 
589,  564 
266,  849 
900, 322 

33,580 

2,250 
102,626 
838,  659 
624,  539 
804,  571 

2,860 

12,245 

469,782 

2,041,988 

19,256 

77,150 
1,  800, 673 
194,663 
55,990 
30,170 

71, 120 
51,298 

470 
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TABLE  VII.— SPECIAL  STATISTICS  OP  MANUFACTURES  FOE  PRmCIPAL  INDUSTRIES:  1880. 
14.-SHIPBUILr)ING:    C-REPAIRINO  OF  VESSELS. 


PKINCIPAL  MATEEIAL8. 

Total 

value  of  all 

products. 

Hard  pine. 

■WTiite  piue. 

"White  oak. 

Knees. 

Total  quan- 
tity of  lumber, 
including 
other  kinds. 

Iron. 

Yellow 

metal  and 

brass. 

Duck. 

Manila 
rope. 

Hemp  cord- 
age. 

Total 
value  of  all 
materials. 

Feet. 
9,279,340 

Feet. 
13, 048,  370 

Feet. 
16,  605,  620 

Number. 
23,  527 

Feet. 
45,  365, 100 

Pounds. 
26,  016,  654 

Pounds. 
6,  356,  383 

Yards. 
3,  966, 106 

Pounds. 
586,  800 

Pounds. 
388,  200 

Dollars. 
7, 422,  914 

Dollars. 
16,  697,  614 

30, 000 

30,  000 
2,  654,  000 

1,  233,  500 
295,  000 

68,000 

4,  240,  000 

435,  000 

20,  000 

2,  310,  000 

40,  000 

277,  700 

200,  800 

1,  617,  000 

66,  000 

763,  000 

202,  500 

24,  000 

240,  000 

20,  000 

1,  007,  080 

33,  500 

25,  000 
393,  993 
136,  789 
195,  .325 

18,  000 

388,  840 

28,  050 

9,000 

64,  300 

84,  325 

376,  917 
666,  296 
836,  478 
243,  347 
2,  500'" 

600 

83,  000 

12,  284 

384,  053 

2,  021,  964 

17,  200 
155,  760 

10,  100 
883,  896 
189, 183 

17,  700 
5,400 

40,  538 
6,  800 
2,700 

123,  673 

60,  000 
969,  398 
317,  4.51 
529,  097 

44,  000 

745,  743 
80,  875 
42,  000 
161,  800 
222,  400 

681,  378 
1,  423,  370 
1,  703,  284 

631,  469 
15,  000 

2,000 

206,  700 

25,  630 

940,  455 

4,  575,  551 

34,  569 
406,  210 

29,  900 

1,  965,  324 

360,  431 

61, 100 

22^000 

109,  174 

21,  000 

9,900 

310,  405 

89,  000 

258,  500 

180,  000 

4,000 

3,  000.  000 

300,  000 

20,  000 

1, 190,  000 

6 

1,135 

550 

130,  000 
66.  166 
19,  000 
13,  000 

760,  000 
15,  000 

40,  000 
2,000 

20,  000 
3,000 

9 

330, 000 
85,  000 
41, 000 

409,  000 
30,  000 

3 

p; 

1,  010,  000 
135,000 

R 

? 

I 

840,  000 

f) 

76,  000 

371,740 

360,  000 

380,  300 

95,  000 

10 

716,  040 
3, 884,  000 
1, 130,  000 

619,  870 
2,  097,  000 
1,  048,  700 

866,  000 

423,  520 
787,  000 
871,800 
870,  000 

4,497 
1,750 
3,405 
1,610 

2,  220,  100 
6,  832,  000 

3,  639,  300 
1,  761,  000 

1, 130,  443 
2,  041, 150 
1,  620,  450 
1, 150,  000 

146,  354 

510,  374 

1,  024,  620 

1,800 

32,  200 
80,  000 
46, 100 

38,  200 

120,  000 

82,  000 

11 
12 
13 

14 

15 

16 

700,  000 
23,  000 

1,  210, 100 

2,  431,  700 

1,  830,  000 

8,000 

1,  010,  900 

3,  464,  900 

2,  708,  000 

49,  000 

3,331,300 

8,  822,  900 

550,  000 

6,500 

879,  204 

6,  255,  829 

17 

10,  000 

705,  300 

1,768,000 

50 
2,199 
6,060 

10,900 

60,  000 

762,  000 

1R 

185,  473 
3,  007,  718 

5,000 
114,  500 

19 

90 

91 

108,  000 

361,  000 

270 

497,  000 

933,  000 

16,  000 

120,  000 

99 

93 

178,  000 
125,  000 

115,  000 
202,  000 

820,  000 
77,  000 

505,  000 
112,  000 

24,  000 
10,  000 
91,  000 

776 
250 

1,  683,  000 
314,  000 

145,  000 
30,  000 

307,000 
18,  000 
60,  000 

1,  752,  000 

7,  081,  500 
498,  078 

57,  000 
16,  000 
47,  600 
9,000 
22,  000 

288,  000 

381,  964 
13,  000 

678,  000 

267,  000 

125,  000 

24 

25 

13,  000 

96 

27 

14,  000 

290 

8,500 

98 

99 

30,  000 
679,  OOO 

30,  000 
1,  066,  000 

30 

680 

125,  000 

31 

14.-SHIPBUILDINa:    D-BOATS. 


394,  800 

1,  384,  710 

733,  790 

3,762 

3,  284,  675 

388,  489 

19,  635 

48,  655 

34,  745 

369,  232 

876,  999 

6,000 

18,  400 

8,000 

46,  000 
92,  350 
16,  000 
30,  500 
38,  000 

3,800 
23,  680 
38,  000 
17,  760 

1,500 

800 
12,  320 

3flO 
10,  650 

16,  739 

17,  086 
10,  661 

7,800 
2,280 

1,500 
100 

5,000 
26,  594 
16,458 

81,  801 

4,  .523 

2,085 

16,  575 

112,150 

8,  650 
20,  365 
12,  175 

2,540 
400 

3,750 

57,545 
37,  200 
18,  437 
16,  050 
9,  U50 

3,100 

1,000 

15,  600 

53,818 

45,  000 

186,  727 
13,117 
4,  440 
34,  400 

263,  957 

18,  400 

47,  888 

27,  610 

9,  800 

1,900 

11,  900 

1 

2,000 

41,  000 
3,000 

220 

2 

3 

16,  000 

260" 

4,500 

4,180 

4 

12,  000 

20,  000 

5 

6 

7 

10, 000 

500 
83,  590 
8,000 

238,  700 

23,  000 

8,400 

22,  600 

208,  200 

17,  000 

31,  800 

1.5,  600 

1,400 

240' 

48,  500 
350,  440 
274,  500 

1, 138,  985 

68,400 

25,  000 

86,  200 

650,  300 

75,  000 
122,  600 

37,  900 
129,  900 

10,  000 

38, 100 

2,200 

44,  630 

5,760 

68,  .529 
8,160 

12,  800 

7,050 

116,  505 

19,  220 
7,890 
5,980 
1,726 
1,600 

1,700 

800 
400 
480 

700 

1,900 

820 

3,700 

11,  630 

780 

800 

700 

1,260 

9,385 
380 

8 

217,  300 
12,  000 

669,  610 
39,  400 
16,  600 
24,  500 

195,  700 

50,  000 
69,  300 
22,  300 

9 

236,  600 
1,000 

111 

2,488 

300 

20 

12 

352 

11 

19 

13 

300 
15,  865 

100 
790 

1,190 
3,620 

2,200 
1,  295 
1,500 
2,400 

420 
1,090 

1,620 
480 

2,000 
880 

14 

2,800 

15 

10 

1,500 

40 
90 

17 

IS 

126,  000 

19 

20 

12,  000 

22,  600 

21 



14.-SHIPBUILI>INa:    E-OGEAN,  COAST,  AND  RIVER  VESSELS. 


25, 149,  750 

60,  000 

1 

1,  797,  639 

9 

767,  660 

3 

2,  162,  503 

4 

8.5,  050 

5 

17,  OUO 

6 

979,  625 

7 

2,  909,  848 

8 

1,  674,  130 

9 

2,  281,  066 
5   500 

10 
11 

501,272        16,434,348         19,999,260  75,093         91,680,066         85,876,577       7,403,526       3,184,138       1,402,242       1,083,434         13,011,781 


30,  000 


13, 


2,  777,  000 

1,  966,  500 

95, 100 

95,  000 
134, 100 
882, 112 
4,  593,  700 
2, 197,  760 

9,000 

10,  000 

1,  776,  800 

7, 145,  200 

232,  000 


2,  091,  300 
185,  000 
684,  600 
278, 100 

418,  000 


604,  080 
1,  886,  500 


8,000 

3,  064,' 208 
2, 175,  200 
2,  065,  860 


39,  600 

1,  421,  600 

2,  748,  500 

13,000 


2, 180,  600 

178,  300 

10,  400 

8,300 

30,  300 


190,  000 

722,  900 

2,  217,  800 

38,  800 

14,  000 

39,  500 
5,193,710 
1,  454,  500 
1,  877,  650 

8,000 

16,  400 

1,  938,  400 

4,  547,  300 

25,  000 

12,  500 

1,  092,  400 

190,  600 

40,  100 
167, 100 

190,  600 
10,  000 


1,621 
3,320 
4,651 


40 

26,  560 

3,422 

8,750 


70 

5,  165 

14,  765 

310 

125 
3,450 
1,330 

436 


931 
147 


30,  000 
6,  680,  000 

4,  793,  450 
6,411,800 

176,  400 

117,000 

240,  600 

25,  868,  351 

8,  356,  400 

6,  958,  745 

19,  000 
74,  000 

5,  049,  300 
16,  022,  420 

270,  000 

836,  000 
5,  776,  200 
720,  900 
680, 100 
459,  500 

645, 900 
8911,  000 


40,  000 
2,  092,  056 

1,  042, 156 
13,  045,  744 

138, 100 

90,  000 

102,  230 

9,  981,  416 

2,  644,  358 
2,  955,  965 

11,  600 

10,  300 

2,  319,  483 

9,  334,  277 

124,  400 

420,  700 
39,  533,  149 
952,  058 
220,  600 
129,  500 

l.iO,  123 
519,  700 


20,  000 

,  058  730 

60,  800 

135,  866 

800 

1,200 

1,400 

467,  956 

514,  354 

,  044,  611 


203,  958 

3,  064,  014 

2,600 

5,200 

725,  887 

65,  000 

900 

14,  750 

.S,  51)11 
7,000 


151,  453 
85,  870 
05,  602 
19,  520 

550 

83,  630 

601,  298 

408,  940 

423,  275 

610 

10,  900 

87,  940 

695, 170 

1,300 

3,210 

600,  640 

4,100 

10,  080 

8,180 

9,270 
0,600 


73,  840 
38,  981 
67,  097 
6,530 

750 

4,870 

446,  862 

106,  340 

94,  235 

430 


40,  737 

166,  290 

1,  560 

8,500 

303,  830 

6,400 

2,810 

13,840 

6,640 
0,700 


36,  880 

41, 142 

74,  804 

200 


680 
373,  712 
151,  600 
125,  000 

150 


58,  316 
29,  730 


2,080 
162,  400 


18,  590 

4,  350 
3,800 


25,  000 
950,  349 
430,  425 
964,  276 

43,  250 

13,  700 
115,  905 

1,  935,  857 
814,  799 

1, 173,  040 

1,  930 

14,  309 
583,  264 

2,700,140 
32,  075 

124,  400 

2,  524,  654 
266,  858 

55,  250 
40,  340 

70,  97S 
121,  300 


30,  070 
1,  214,  8:J9 
5,  441,3S8 

57,219 


206 

500 

5 

063 

680 

517 

041 

144 

000 

77 

780 

172,  024 
1S4,  500 
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TAJ3LE  VII.— SPECIAL  STATISTICS  OF  MANUPACTUEBS  FOE  PEINCIPAL  INDUSTEIES:  1880. 
14.-SHIPBUILDING:    F-JSTORTHERN  LAKES. 


w  vessels. 

1 
1 

i 

)aid  in  wages 
he  ship-yard. 

states. 

i 

n 
•3 

1 

if 

1^ 

I 

1 

9 

•3 

o 

1 

1 

o  a 

w 

!2i 

H 

^ 

O 

< 

H° 

Nuiriber. 

NuTnber. 

i?oKars. 

KoIZurg. 

629 

142 

30,  752 

199 

1,  865, 325 

3,353 

1,  664,  917 

1 

85 
210 

69 

50 
15,  909 

19 

72 

352,  300 
470,  775 

339 
1,537 

176,975 
745,  933 

?. 

^ 

Now  York           

160 
91 
6 

35 
18 

3,957 
8,057 

59 

26 

1 

592,  500 

246,  050 

10,000 

629 

439 

8 

321,  081 

231, 905 

4,200 

184,823 

/) 

Ohio                    

fi 

77 

18 

2,  779 

22 

187,  700 

400 

14.-SHIPBUILI>INa:    G-WESTERN  RIVERS. 


The  United  States                                          

157 

899 

242,  094 

155 

1,  227,  500 

1,996 

1,183,072 

1 

3 

8 

64 

2 

1 

23 
8 

300 

1,259 

26,  524 

860 

178 

2,130 
367 

3 

7 

23 

1 

1 

11 
7 
1 

14 
1 

14 

50 
1 

19 
2 

2,500 

102,  000 

194,  250 

25,  000 

1,000 

88,  450 

4,200 

10,  000 

247,  900 

300 

155,  000 

320,  400 

500 

55,  000 

21,  000 

25 

118 

312 

75 

11 

157 
15 
16 

293 
9 

266 

520 

6 

99 

74 

3,600 
65,  720 
211,736 
37,  000 

1,900 

92, 171 
10,  900 

8,000 
196,  005 

1,400 

153,420 
310, 360 
600 
61,510 
38, 780 

*> 

52 

^ 

5 

6 

25 

7 

ft 

q 

17 
1 

36 
647 

1 
85 

3 

3,451 
52 

17,  064 

172,  834 

48 

16,  727 

300 

10 

n 

Ohio                              

T' 

80 

1^ 

1-1 

T> 

14.-SHIPBUILDING :    H-G  ANAL-BO  ATS. 


The  United  States  . 


BliDOis 

Maryland --- 
New  Jersey . 
NewXoik  .. 
Ohio 


Pennsylvania . 

Vermont 

Yii'ginia 


643 


1 

60 

10 

441 

1 


122 
5 
3 


66,  707 


189 


88 

4,270 

1,010 

49,  887 

11 

2 
7 

19 
123 

14 

10,  711 
650 
180 

19 
3 

2 

1,  080,  450 


2,700 

19,  000 

121,900 

749,  750 

22,  000 


143,100 

20,  700 

1,300 


1,713 


75 

143 

1,211 

68 


182 
12 
14 


773, 286 


4,700 
33,  250 
79,  045 
644, 060 
29, 035 


74, 396 
4,400 
4,400 


14.-SHIPBUILDINa:  I-IRON  VESSELS. 


The  United  States  . 


Delaware 

Maryland 

Massachusetts  - 

Michigan 

Missouri 


New  Jersey... 

New  York 

Pennsylvania . 


31,  347 


8,925 
55 


1,633 
2,740 


382 

679 

17,  033 


7,  497,  000 


800,  000 

1,  000,  000 

SOO,  000 

100,  000 

30,  000 


200,  000 

62,  000 

4,  805,  000 


,262 


1,253 

223 

60 

240 

120 


72 

77 

2,218 


2,  732, 599 


753,  953 
134,  000 

35,  500 
155, 600 

78, 412 


43, 600 

46, 000 

1, 485,  534 
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Table  VII.— SPECIAL  STATISTICS  OP  MANUFACTUEES  POR  PRINCIPAL  INDUSTEIES:  1880. 
14.-SHIPBUILDING:    F-NORTHERN  LAKES. 


14.-SHIPBUILDINO:    Q-WESTERN  RIVERS. 


181, 500 


12,  000 


2,500 
99,  000 


40,  000 
8,000 


16,  008,  600 


24,  000 

766,  000 

1,  569, 100 

160,  000 

30,  000 


978,  000 
15,  000 


1,  346,  000 
7,  592,  000 

3,000 

2,  093,  000 

80,  000 


20,  619,  000 


115,  000 
1,  830,  500 
4,  878,  300 

300,  000 
60,  000 


1,  451,  000 
33,  000 


2, 165,  SCO 
23,  000 


3,  408,  000 

4,  908,  700 

18,  000 

1,  228,  000 

200,  000 


41,  084, 100    15, 141,  519 


171,  000 
2,  861,  500 
7,  040,  400 

460,  000 
90,  000 


3,291,000 
183,  000 


3,  330,  500 

38,  000 


5,  182,  000 

15,  353,  700 

20,  000 

3,  303,  000 

280,  000 


176,  000 
622,400 
3,  173,  600 
139,  OdO 
72,  000 


569,  099 
260,  000 


3,100 
6,400 
47,  900 
4,000 
1,000 


3,700 
3,700 


2,421,260 
18,  000 


3,  410,  600 

3,692,600 

28,000 

389,300 

160,000 


8,000 
400 


51,100 

36,  650 

300 

3,  200 

1,500 


700 

1,  350 

28,  800 

1,600 

400 


2,250 
1,400 


4,000 
200 


17 

150  ; 

38 

40(1  1 

2011  , 

3 

9(10  ' 

1 

2(10  j 

900 

2,  430 

30,  300 

1,  250 

380 


2,  350 
2,  230 


4, 150 
300 


60,  700 

203,  700 

300 

6,400 

900 


2,  856,  745 


21,700 
133,  190 
529,  840 
62,  000 
23,  000 


126,  550 
40,  500 

2,  .500 
313,  393 

7,000 


494,  200 
923,  113 

4,100 
102,  300 

7,300 


4,450 

587 

28 

ono 

232 

900 

810 

055 

112 

000 

20 

000 

249,015 

OJ 

000 

M 

000 
187 

9 

000 

701 

700 

i,:-i:.r. 

340 

000 

231 

130 

45 

600 

14.-SHIPBUILE)INa :    H-C AN AL-BO ATS. 


641,  600 


3,000 
61,  000 
604,  600 


8,000 
75,0(J6 


10,  000 

1,  255,  000 

243,  700 

6,  290,  900 

6,000 


1, 185,  800 
120,  400 


10, 115,  400 


24,  000 

922,  000 

335,  900 

6,  843,  100 

20,  000 


1,  906,  600 
63,  600 


18 

18 

455 

,153 

16 


2,605 
102 


34,000 

2, 180,  000 

630,  600 

15,118,400 

26,  OOO 


3,  189,  000 
184,  200 
75,  000 


1,500 

655,  000 

135,565 

,031,074 

4,  400 


584,  532 
52,000 
24,000 


200 

200 

:,  000 


12,  580 
950 

84,  08'5 
ISO 


15,  840 

1,  420 

COO 


1,  225,  374 


2,  000 
Oil,  500 
(M,  930 
90(1, 184 
13, 360 


139,000 
9,  200 
3,  000 


8,300 

114,500 

169,800 

1,  695, 135 

53,  860 


260,  950 
17,  SliO 
9,  000 


14.-SHIPBUILI3ING:  I-IRON  VESSELS. 


2,254,000 
723,000 

3,  353,  000 

639, 100 

6,  663, 100 

54,  3-^0,  737 

501.  332 

47,  000 

51,  450 

31,400 

2,  851,  073 

6,  394,  838 

1 

1,  264,  000 
5,000 

207,  000 
1,000 

2,  425,  000 
6,000 

11,981,186 

408,  000 

190,  000 

4,  502,  000 

1,  585,  000 

1,  220,  000 

875,  000 

33,  499,  551 

118,  945 
40O 

17,  800 

15,  700 
250 

8,000 

092,  435 

28,  000 

35,  000 

187,  000 

153,  000 

39,  200 

55,  000 

1,661,438 

1,  703,  345 

177, 600  1  2 

80, 000   3 

283,  000 
122,  000 

34,  000 

56,  000 

1,  587,  000 

40,  000 

41,  500 

2,000 

17,  000 

330,  600 

325,  000 
163,  500 

39,  000 

70,  000 

3,  628,  600 

10,  000 
4,000 

15,  600 

5,000 

341,  387 

2,400 
2,500 

800 

1,100 

22,400 

1,  600 
1,500 

1,800 

900 

29,  800 

387, 300   4 

241,000   5 

3,000 

104,  875 

116,  000 

3,  584,  618 

fi 

7 

1, 528,  000 

23, 400 

8 

_ 
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Table  VII.— SPECIAL  STATISTICS  OP  MANUFACTURES  FOR  PRINCIPAL  INDUSTRIES :  1880. 

SILK   AND   SILK   aOODS. 

[See  Eeport  by  Special  Agent  'WiUiam  C.  "Wyckoff,  post] 

IS.-SLAUGHTERINa  AND   MEAT-PACKINa. 

[Note.— The  statistics  of  retail  butchering  establishments  are  not  included  in  this  statement.] 


States. 


The  United  States 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missouri  

Nebraska 

'New  J  ersey 

New  York 

Ohio    

Oregon  

Pennsylvania 

Khode  Island 

Tennessee 

Texas 

Virginia 

West  Virginia 

"Wisconsin 


No.  of 

estab- 

Ush- 

ments. 


872 


2 
51 
14 
12 

2 

9 
143 
25 
38 
14 

31 
1 


77 

12 
12 
65 
12 
31 

128 
93 

9 
35 

9 

6 

3 

4 

6 

13 


Capital. 


Dollars. 
49,  419,  213 


4,500 

2,  130,  300 
166,  000 
304,  000 
160,  000 

25,  700 
12,  019,  980 

3,  974,  000 
1,  955,  500 

1,  669,  400 

2,  229,  500 
600,  000 
194,  500 
865,  000 

2,  904,  440 

573,  000 

280,  000 

2,  327,  .500 

330,  700 

1,  77.5,  200 

4,  543,  025 
5,487,082 

50,  800 

2,  938,  025 
598,  000 

105,  000 
202,  200 
89,  000 
100, 1«1 
959,  000 


AVEEAQE  NUMBER  OF 
HANDS  EMPLOTKD. 


Males 

above  16 

years. 


26, 113 


Children 

and 
youths. 


10 

467 

20 

82 

5 

418 

5 

26 

35 

6 

10,  217 

731 

1,790 

25 

1,488 

44 

1,017 

53 

389 

8 

18 

83 

228 

1,258 

5 

162 

10 

92 

4 

1,743 

103 

189 

2 

572 

10 

1,688 

22 

1,  960 

74 

37 

531 

21 

178 

7 

227 

132 

63 

30 

1,003 

29 

Total 

amount  paid 

in  wages 

during  the 

year. 


Dollars. 
10,  508,  530 


3,800 
341,  488 

51,  190 
206,  959 

11,  200 

9,473 

4,  077,  617 

494,  622 

530, 188 

263,  600 

150,  576 

13,  830 

34,  300 

100,  000 

653, 149 

89,  527 
41,  700 

657,  918 
64,  717 

374,  278 

1,  020,  790 
633,  044 

17, 120 
242,  077 

97,  362 

47,  600 
49,  800 
13,  750 
13,  050 
203,  805 


MATERIALS. 


Total  beeves 
slaughtered. 


N'umber. 
1,  7.55,  533 


2,500 

111,  668 

21,018 

11,  293 


Average 

gross 

weight  of 

beeves. 


a  1, 100 


4,304 

595,  274 

69, 190 

4,885 
11,958 

3,727 
38,  000 
8,400 


133,  484 

5,442 
6,  265 

37,  627 
6,252 

70,  521 

437,  743 

40,  373 

6,809 

70,  616 

29,  000 

12,  335 

16,  688 

1,100 

800 

9,261 


900 
1,061 

991 
1,136 


1,202 
1,104 
1,004 

970 

1,000 

957 


Total  value 

of  beeves 

slaughtered. 


Dollars. 
71, 333, 182 


46, 000 

2,  966, 270 

675,; 

633, 088 


1,196 

911 
1,113 

923 
1,081 
1,252 

1,271 
1,014 
1,196 
1,316 
1,200 

965 
819 

1,000 
938 

1,074 


122,  916 

18,391,769 

3,  646,  250 

161,419 

332. 490 

109,815 

1, 140,  000 

620,  000 


8,  012, 653 

179,  985 
231, 720 
855, 407 
177, 420 
4,  486, 992 

21,  213, 703 
1,  303, 505 
126, 102 
3,  464, 020 
1, 480,  000 

443, 100 
213,  600 
39,  000 
27,  000 
343,  668 


States. 


The  United  States 

Arkansas 

California 

Cnlnrado 

Connecticut 

Delaware 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Miiine    

Maryland   

Massachusetts 

Micbiixan 

Minnesota 

Missouri  

Nebraska  

New  Jersey 

New  York 

Ohio 

Oregon 

Pennsylvania 

Kliode  Island 

Tennessee 

Texas  

Virginia 

"West  Vi  rginia 

Wisconsin 


MATElilALB— continued. 


Val  ue  of  all  auinia  1} 


Dollars. 

256,  738,  905 


839, 

,  021, 

104, 

206, 
I,  679, 
i,  O.W, 
i,  109, 
:,  .«85, 


200 
948 
216 
700 
368 

791 
478 
071 
587 
201 

3,  638,  522 

1,  360,  000 

993,  240 

3, 104,  687 

20,  325,  655 

1,  599,  684 

073,  601 

11,  870,  017 

1,  062,  043 
19,  203,  652 


Value  of  all  other 
u>atcria]9  used,  in- 
cluding cooporai;e. 


Total  value  of  all 
materials. 


Dollars. 

10,  999,  997 


Dollars. 

237,  738,  902 


39,  479,  647 
10,  480,  392 
194,  092 
8,  570,  372 
3,  300,  689 

989,  792 
21.5,  320 
942,  600 
267,  600 
6,  456,  081 


1,975 
22(3,  675 

36,  850 
187,  451 

15,  000 

2,286 

4,  970,  240 

587,  856 

827,  268 

43.5,  541 

105,  .537 
1.5,000 

15,  305 
69,  216 

331,075 

112,  796 
42,  552 

482,  890 
3.5,  790 

145,  783 

670,  303 
693,  054 
11,425 
284,  406 
143,  227 

29,  900 
04,  900 
25,  300 

16,  340 
443, 402 


61, 175 
6, 149.  023 

926,  005 
4,189,151 

170,  368 

269,  077 

84,  649,  718 

13,  64.5,  927 

9,990,845 

4,320,802 

3,644,069 
1,37.5,000 
1,  008,  606 
3, 163,  802 
20,  657,  S30 

1,712,479 

716,  153 

12,352,907 

1,007,839  I 
19,349,435 

40, 149,  850 

17, 173,  446 

20.5,  617 

8,  854,  778 

3,449,816 

1,  019,  692 
280,  220 
967,  900 
273,  840 

5,  898,  483 


Beef  sold  fresh. 


Pounds. 
759,  U2,  875 


1,  500,  000 
54,  5:;0,  007 
10,  :;7 1,750 

7,  023,  997 


1,  881,  900 
144,  379,  073 

3.5,  159,  000 
2,049,125 
3,  368,  430 

1,5.53,400 
19,  000,  000 
5,  230,  000 

"90,025,843' 

2,  528,  020 

3,  374,  3x7 
12,  930,  405 

3,  717,  267 
48,  700,  640 

227,  1 19,  570 

18,  .579,  81(1 

3,  206,  007 
30,  367,  367 

19,  400,  000 

5,  819,  500 

1,  036,  600 

650,  000 

313,  475 

4,  039,  080 


Beef  canned. 


Founds. 
101,  371, 199 


120,  000 
60, 000 


91,  227, 699 
'  1,500,000 


1, 713,  500 


70, 000 
600, 000 


100, 000 
"5,' 990,' 000 


a  The  average  is  based  upon  the  omission  in  computation  of — 

55,199  beeves  in  Illinois,  bought  dressed,  Ibo  average  weiglit  of  which  was  500  pounds. 

3,733  beeves  in  New  York,  bought  dressed,  tbo  average  weight  of  which  was  600  pounds. 

25,180  beeves  in  Pennsylvania,  bought  dressed,  the  average  weight  of  which  was  600  pounds. 
And — 

131.059  calves  in  New  York,  the  average  weight  of  which  was  139  pounds. 

3, 120  calves  in  Pennsylvania,  the  average  weight  of  which  was  200  pounds 
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TABLE  Vn.— SPECIAL  STATISTICS  OF  MANUFACTUEES  FOR  PRINCIPAL  INDUSTRIES:  1880. 

SILK   AND    SILK  GOODS. 

[See  Report  by  Special  Agent  William  C.  Wyckoff,  post] 

15.-SLAUOHTERINa  AND   MEAT-PACKING. 

[Note.— The  statistics  of  retail  slaughtering  establishments  are  not  included  in  this  statement.] 


MATERIALS — Continued. 

Total  sheep 
slaughtered. 

Average 

gross 

■weight  of 

sheep. 

Total  value 

of  sheep 
slaughtered. 

Total  hogs 
slaughtered. 

Average 

gross 

weight  of 

hogs. 

Total  value 

of  hogs 
slaughtered. 

Total  hogs 
bought  dressed. 

Average 

gross 
weight  of 

hogs. 

Total  value 

of  hogs 

bought  dressed. 

Number. 
2, 233, 701 

Pounds. 
92 

Dollars. 

8,  957,  727 

Nuinber. 
16,  098,  428 

Pounds. 
248 

Dollars. 
158,  680,  844 

Number. 
1,  748,  979 

Pounds. 
209 

Dollars. 
17,  767, 152 

1,300 

414, 185 

37, 166 

21,  667 

100 
90 

104 
86 

6,000 

1,  009,  946 

107,415 

107,  470 

1,600 
235,  777 

9,590 

247,  480 

11,  511 

13,  252 

5,  745,  263 

963,  482 

972,  965 

384,  502 

348,  416 

22,  000 

19,  030 

346,  590 

761,  827 

137,  087 
10, 160 

1, 138,  068 
86,  142 

1,  426,  560 

913,  245 

1,  434, 179 

5,225 

152,  366 

116,  096 

56,  770 

375 

16,  700 

25,  691 

496,  579 

223 
211 
340 
266 

284 

256 
259 
247 
262 
256 

256 
225 
283 
217 
290 

251 
306 
247 
280 
198 

202 
246 
281 
272 
299 

277 
112 
215 
213 
243 

7,200 

1,  805,  482 
106,  410 

2,  799,  643 

164,  368 

132,  248 

58,  231,  953 

9,  493,  621 

8,  959,  921 

3,  495,  666 

3,  387,  467 

165,  000 
351,  440 

3, 104,  587 
10,  524, 853 

1,  375,  346 

123,  850 

10,  003, 184 

850,  213 

12,  354,  848 

8,  539,  980 

13,  484,  758 

49,  450 
1,  796,  731 
1,604,089 

500,  582 

1,020 

123,  600 

338,  900 

4,  914,  535 

1 

14,  400 

188 

141,  250 

2 
3 

40,  045 

180 

48i,  500 

4 

5,630 
47,  783 
5,200 
4,137 
6,023 

14,  050 

22,  000 

500 

72 
94 
67 
102 
97 

91 

100 

80 

11,  627 
190,  010 
18,  200 
13,  980 
16,  405 

41,  240 
55,  000 
2,000 

6 

259,  207 

234 

2,  859,  746 

7 
8 

2,735 
6,786 

178 
162 

34,  267 
40,  800 

9 
10 

11 

1'' 

1,650 

200 

19,  800 

13 

11 

358,  689 

2,039 
9,300 
10,  Oil 

10,  859 
324,  750 

766, 141 
12,  318 
9,840 

117,  940 
12,  500 

14,  890 
300 

94 

91 
93 
94 
95 

84 

03 
96 

115 
93 

100 

92 
90 

1,  653,  249 

6,353 

37.  031 

33, 128 

34,  410 

1, 193,  400 

3,  664,  355 

48,  080 

18,  540 

555,  740 

62,  500 

46,  110 
700 

9,200 

3,311 
24,  000 
136,  064 

215 

250 
219 
215 

1351000 

38,  000 
281,  000 
978,  298 

15 

16 
17 
18 
19 

115,  088 

718,  630 
143,  250 

163 

160 
213 

1, 168,  352 

6,  061,  509 
1,  644,  049 

20 
21 

'3 

196,  608 
11,  835 

201 
200 

2,  763,  881 
160,  000 

24 

25 

'6 

?7 

50,  000 

200 

780,  000 

800 
4,783 

80 
92 

1,600 
17,  178 

29 

16, 170 

176 

179,  700 

30 

pnoDUCTS— continued. 

Beef  salted  or 
canned. 

Mutton  sold  fresh. 

Pork  sold  fresh. 

Pork  salted. 

Bacon  and  hams. 

Lard. 

Value  of  all  other 
products. 

Total  value  of  all 
products. 

Pounds. 
90, 763,  466 

Pounds. 
106,  692,  316 

Pounds. 

506,  077,  052 

Pounds. 
859,  045,  987 

Pounds. 

1, 133,  743,  816 

Pounds. 
501,471,698 

Dollars. 

16,  936,  091 

Dollars. 

303,  562,  413 

66,  000 

18,  719,  399 

1,  933,  840 

953,  211 

64,  000 

12,  296,  236 

1,  517,  808 

6,  387,  199 
820,  000 

1,  200,  000 
80,  861,  497 
16,  610,  477 
10,  639,  608 

2,  738,  784 

2,  663,  854 

3,  300,  000 
551,  OOO 

1,  307,  800 
26,  353,  773 

2,  806,  500 
1,  862,  219 

34,  025,  358 

1,  531,  850 
133,121,449 

104,  604,  132 

39,  565,  995 

158,  750 

2,  068,  350 

7,  018,  364 

3,  542, 144 

5,700 

1,  382,  000 

507,  865 

6,  574,  480 

79,  000 
9,  654,  130 

150,  500 
5,  000,  022 

810,  000 

718,  000 

305,  732,  979 

65,  507,  850 

80,  783,  733 

12,  816,  865 

25,  530, 124 

66,  000 

9,  970,  414 

116,  550 

29,  595,  794 

196, 134 

350,  000 

474,  019,  463 

55,  333,  896 

47,  718,  586 

38,  388,  268 

22,  850,  399 

33,  000 
4,  388,  650 

344,  650 
9,  386,  500 

354,710 

128,  900 

190,  066,  782 

21,  605,  686 

32,  010,  432 

11,813,600 

8,  073,  226 

24,  000 

1,  056,  475 

73,  076 

146,  816 

85,  680 

7,953,914 

1,  082,  690 

4,  669,  540 

198,  000 

309,  093 

97,  801,  517 

15,209,204 

11,  285, 1132 

5,618,714 

4,  538,  .s.-JS 
1,5011,1100 

1 

7,  272,  610 
146,  800 
100,  000 

2 
3 

4 
5 

130,  000 

44,  608,  911 

405,000 

214,  190 

2,  052,  720 

300,  000 

198,  575 
2,  265,  593 
174,  000 
227,  585 
241,  400 

639,  800 

1, 100,  000 

20,  000 

20, 146 

4,  448,  273 

466,  144 

148,  938 

88,265 

133,  043 

6 

7 
8 
9 
10 

11 
12 

204,  000 

1,  594,  000 
16,  394,  600 
32,  254,  413 

10,  911,  061 

2,  842,  500 
70,  333,  664 

7,  263,  443 
7,  014,  013 

50,  583,  822 

102,  610,  612 

193,  000 

19,  481,  130 

6,  511,  360 

3,  545,  553 

1,000 

6,  610,  000 

1,  253,  129 

12,  867,  558 

728,  000 
33,  058,  900 
64,  916,  381 

5,  967,  238 
1,  702,  400 

86,  633,  027 
4,  818,  974 
37,  358,  506 

62,  851,  799 

74,  507,  202 

561,  250 

30,  526,  795 

6,  531,  250 

747,  500 

14,  000 

3,  700,  OOO 

1,  317,  220 

49,  447,  881 

1,  015,  000 
9,  009,  270 

30,  059,  086 

3,  786,  489 

975,  700 

32,  331,  978 

2,  916,  475 
28,  176,  387 

25,  098,  979 

48,  985,  283 

68,  600 

15,  571,  443 

5,  554,  800 

1,  479,  275 

6,  450 

1,  700,  000 

513,  275 

15,  352,  072 

1,  ori:l,  0,s7     13 

28,  898 
1,841,316 

30,  375 
54,  685 

316,  618 
42,  923 

693,  024 

5,  049,  014 

502,  369 

20,  940 

707,  228 

339,  716 

156,277 

158,  000 

4,900 

11,  000 

363,  733 

3  377,1^(15  il4 

0,  837,  010 

463,  700 
542,  013 
754,  740 
46,  000 
075,  000 

5,  328,  000 

3,800,134 

710.  750 

15,  554,  068 

100,  000 

180,  000 
72,  000 

16,  671,  475 

97,  250 

451,  750 

491,  200 

537,  840 

13,  682,  600 

39,  844,  255 

657,510 

558,  000 

5,  560,  000 

625,  000 

681,375 
13,  000 

22,  9.'l,7h3 

2,  06.-1,  (;:i  t 
8S7,  ,-:;2 

14,  C2S,  i:;(i 

1,  ::.-.:i.  :i!i7 

20,  71fl,  040 

43,  one,  i:is 

19,331,207 

204,713 

9,908,  ;-it5 

3,  87..,  7  to 

1,370,476 
4Kli,  41111 

1,054,  .'iliO 
307,  501) 

6,  533,  926 

15 

16 
17 
18 
19 
20 

l", 
23 
24 
25 

26 
37 
28 

175,  000 
1, 121,  820 

32,  000 
261,  650 

39 
30 

WOOLEN 


GOODS,   WOOL   HATS,  AND   WORSTED    GOODS. 

[See  Report  by  Special  Agent  George  W.  Bond,  post.^ 
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Agents,  special,  and  assistants,  list  of,  for  cities 

Agrioultxixal  implements  (see  also  Eeport  on  Manafactnres  of 

Interchangeable  Mechanism,  post). 
Alabama  I 

Mannfactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Albany,  New  York,  manufactures  of 

Allegheny,  Pennsylvania,  manufactures  of 

Allen,  D.  G-.,  special  agent,  collection  of  manufacturinjj  statis- 
tics of  "Wilkesbarre,  Pennsylvania. 
Ammunition  {see  also  Heport  on  Manufactures  of  Interchange- 
able Mechanism,  post). 
Amount  of  wages  paid  during  the  census  years  1880, 1870, 1860, 

1850. 
Andres,  Philip,  special  agent,  oollection  of  manufacturing  sta- 
tistics of  Omaha,  Nebraska^ 

Apparatus  for  heating  and  steam  fittings 

Apparatus  for  soda-water 

Apparatus  for  telephones  and  telegraphs 

Apparatus,  photographic 

Appliances,  surgical 

Architectural  and  ornamental  iron  work 

jlrizona ; 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Arkansas: 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Arrott,  William,  chief  specLil  agent,  collection  of  manufactur- 
ing statistics  of  Philadelphia,  Pennsylvania. 

Artificial  feathers  and  flowers 

Artificial  fuel 

Artificial  ice 

Artificial  limbs 

Ashley,  John  E.,  special  agent,  collection  of  manufacturing 
statistics  of  SomerviUe,  Massachusetts. 

Atlanta,  Georgia,  manufactures  of 

Auburn,  New  York,  manufactures  of 

Augusta,  Georgia,  manufactures  of 

Awnings  and  tents 

Axle-grease 


Table. 


B. 


Babbitt  metal  and  solder 

Bagging,  flax,  hemp,  and  jute . 
Bags,  other  than  paper 


Eu; 


Rs,  paper  . 


BakiTy  products 

Baking  and  yeast  powders  

Balances  and  scales 

Baltimore,  Maryland,  manufactures  of  . 

banners  and  flags 

Banners,  regaUa,  and  society  emblems  . 
-Bar  and  sheet  lead,  lead  pipe,  and  shot. 
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IV 
IV 
V 
VI 
VI 
VI 


Page. 


VI 

m 
III 
III 
m 
III 
m 

IV 
IV 

V 

IV 
IV 
V 
VI 

III 
III 
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Barnes,  T.  Attwater,  special  agent,  collection  of  manufactur- 
ing statistics  of  New  Haven,  Connecticut. 

Baskets,  rattan  and  willow  ware 

Bates,  George  D.,  special  agent,  collection  of  maniLfacturing 
statistics  of  Hartford,  Connecticut. 

Bay  City,  Michigan,  manufactures  of 

Beds,  spring,  and  mattresses 

Beet-sugar  and  molasses 

Bellows 

Bells 

Belting  and  hose,  leather 

Belting  and  hose,  linen 

Belting  and  hose,  rubber 

Benson,  J.  Milton,  special  agent,  collection  of  manufacturing 
statistics  of  Springfield,  Ohio. 

Bestor,  Henry  C.,  special  agent,  collection  of  manufacturing 
statistics  of  Peoria,  Hlinois. 

BDliard  tables  and  materials 

Blackburn,  J.  M.,  special  agent,  collection  of  manufacturing 
statistics  of  Covington,  Kentucky. 

Blacking 

Blacksmithing 

Blank-book  making  and  bookbinding 

Blinds  and  shades,  window ■ 

Blinds,  doors,  and  sash 

Bluing 

Board,  leather 

Bodley,  John  H.,  special  agent,  collection  of  manufacturing 
statistics  of  Newport,  Kentucky. 

Boland,  C.  G.,  special  agent,  collection  of  manufacturing  sta- 
tistics of  Scranton,  Pennsylvania. 

Bolts,  nuts,  washer.s,  and  rivets  (iron) 

Bone  and  ivory  work 

Bone-,  ivory-,  and  lamp-black 

Bookbinding  and  blank-book  making 

Boot  and  shoe  cut  stock • 

Boot  and  shoe  uppers 

Boots  and  shoes  {custom  work,  repaiiing,  and  factory  industry) . 

Boots  and  shoes  (factory  industry  only) 

Boots  aud  shoes,  rubber 

Boston,  Massachusetts,  manufactures  of 

Boxes,  cigar  — ■ 

Boxes,  fancy  and  paper 

Boxes,  wooden,  packing 

Boyd,  William  H.,  chief  special  agent,  collection  of  manufac- 
turing statistics  of  Washington,  District  of  Colum- 
bia. 

Boyle,  John  T.,  special  agent,  collection  of  manufacturing 
statistics  of  Harrisburg,  Pennsylvania. 

Brands  and  stencils 

Brass  and  copper,  roUed ■ 

Brass  castings 

Brass  ware 

Bread  and  other  bakery  products 

Brick  and  stone  masonry 

Brick  and  tile ■ 

Bridgeport,  Connecticut,  manufactures  of 

Bridges    

Britannia  and  plated  ware 
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Biooklyn,  New  York,  manufactures  of 

Bronze  castings 

Brooms  and  "brushes 

Brushes  and  "brooms 

Buell,  Adelbert  E.,  special  agent,  collection  of  manufacturing 

statistics  of  Oswego,  New  York. 

Buffalo,  New  York,  manufactures  of , 

Bunting,  Abram  S.,  special  agent,  collection  of  manufacturing 

statistics  of  Dubuque,  Iowa. 

Burial  cases,  cofBns,  and  undertakers'  goods 

Burt,  Koderick.  special  agent,    collection  of  manufacturing 

statistics  of  Springfield,  Massachusetts. 
Burt,  "William  J.,  special  agent,  collection  of  manufacturing 

statistics  of  Fall  Kiver,  Massachusetts. 
Bushnell,  J.    P.,  special  agent,  collection  of  manufacturing 

statistics  of  Des  Moines,  Iowa. 

Butter  and  cheese  (factory) 

Buttons 

Byrne,  Edward  J.,  special  agent,  collection  of  manufacturing 

statistics  of  Galveston,  Texas. 

C. 

Cabell,  James  A.,  special  agent,  collection  of  manufacturing 
statistics  of  Kichmond,  Virginia. 

Calcium  lights 

California : 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Cambridge,  Massachusetts,  manufactures  of 

Camden,  New  Jersey,  manufactures  of 

Candles  aud  soap 

Canes  and  umbrellas 

Canned  and  preserved  fruits  and  vegetables 

Cap  and  hat  materials 

Capital   invested  in    manufactures,   total  amount  of:     1880, 
1870, 1860, 1850. 

Caps  and  hats,  not  including  wool  hats 

Car  and  carriage  springs 

Cardboard 

Card  cutting  and  designing 

Cards,  postal 

Car-fare  registers 

Caron,  C.  E.,  chief  special  agent,  collection  of  manufacturing 
statistics  of  Louisville,  Kentucky. 

Carpentering 

Carpets,  other  than  rag  (see  Eeport  on  "Woolen  Manufactures, 
post). 

Carpets,  rag 

Carpets,  wood 

Carriage  and  wagon  materials 

Carriage  and  car  springs 

Carriages  and  sleds,  children's 

Carriages  and  wagons 

Cars,  railroad,  street,  and  repairs 

Carved  and  turned  wood 

Cases  for  sewing-machiucs 

Cases  for  watches 

Castings,  brass 

Castings,  bronze , 

Castor  oil 

Celluloid  and  celluloid  goods 

Chairs , 

Chapman,  C.  "W.,  special  agent,  collection  of  manufacturing 
statistics  of  New  Bedford,  Massachusetts. 

Charcoal 

Charleston,  South  Carolina,  manufactures  of 

Cheese  and  butter  (factory) 

Chelsea,  Massachusetts,  manufactures  of 

Chemical  fire-extinguisLi.-rH 

Chemical  products  (h-ee  Report  on  the  Chemical  Products  and 
Salt,  post). 

Chemicals  and  drugs 

Chewing  and  smoking  tobacco  and  snufi" 

Chicago,  Illinoia,  manufactures  of 
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414 
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27 
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391 

VII 
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391 
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38 

in 

34 
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78 

VI 

391-393 

Children's  carriages  and  sleds 

Chocolate 

Cigar-boxes 

Cigarettes  and  cigars 

Cigar-molds 

Cigars  and  cigarettes 

Cincinnati,  Ohio,  manufactures  of 

Cities,  manufactures  of  one  hundred  principal,  by  specified 
industries. 

Cities,  manufactures  of  one  hundred  principal,  by  totals;  also 
showing  rank  in  population  and  value  of  manufac- 
tured product.' 

Cities,  special  agents  and  assistants,  list  of,  for , 

Cleaning  and  polishing  rice 

Cleansing  and  dyeing 

Cleansing  and  polishing  preparations 

Cleveland,  Ohio,  manufactures  of 

Clock  and  watch  materials 

Clock  and  watch  repairing 

Clock  cases  and  materials 

Clocks  (see  also  Keport  on  the  Manufactures  of  Interchangeable 
Mechanism,  post). 

Cloth  and  paper,  sand  and  emery 

Clothes  wringers  and  washing-machines 

Cloth  iinishing 

Clothing,  horse 

Clothing,  men's 

Clothing,  women's 

Cloth,  sand  and  emery 

Coal-t.ar 


Coffee  and  spices,  roasted  and  ground 

CofBns,  burial  cases,  and  undertakers'  goods  . 


Cole,  Henry,  chief  special  agent,  collection  of  manufacturing 
statistics  of  Cincinnati,  Ohio. 

Collars  and  cuffs,  paper ^ , 

Colorado  t 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures',  by  counties 

Columbus,  Ohio,  manufactures  of 

Combs 


Confectionery 

Connecticut: 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Cooperage  

Copper  and  brass,  rolled 

Coppersmithing 

Copperware,  sheet-iron  ware,  and  tinware 

Cordage  and  t\rin6 

Cordials  and  sirups 

Cork  cutting 

Corsets 

Cosmetics  and  perfumery 

Cotton  compressing 

Cotton  goods  (see  Eeport  on  the  Cotton  Manufactures,  yo«(). 

Cottonseed  oil  and  cake 

Cotton-ties 

Counties,  manufactures  in  each  state  and  territory,  by  totals  of- 
Counties,  selected  statistics  of  manufactures  in  each  state  and 
territory,  by. 

Covington,  Kentucky,  manufactures  of 

Creager,  Noble  H.,  chief  special  agent,  coUeotion  of  manufac- 
turing statistics  of  Baltimore,  Maryland. 

Crucibles 

Cnffs  and  collars,  paper 

Curried  leather 

Cut  and  wrought  iron  nails  and  spikes 

Cutlery  and  edge  tools  {see  also  Eeport  on  Hardware,  Cutlery, 
and  Edge  Tools,  post). 

Cut,  stained,  and  ornamented  glass 

Cut  stock,  boot  and  shoe 
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D. 

Dakota: 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  countiea 

Selected  statiBtics  of  manufactures,  by  counties 

Davenport,  Iowa,  manufactures  of 

Dayton,  Ohio,  manufactures  of 

Delaware : 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Dentistry,  mecbanical 

Dentists'  materials 

Denver,  Colorado,  manufactures  of 

Deslonde,  E.  A.,  chief  special  agent,  collection  of  mannfactur- 
ing  statistics  of  New  Orleans,  Louisiana. 

Des  Moines,  Iowa,  manufactures  of 

Detroit,  Michigan,  manufactures  of 

Die-sinkkig  and  engraving 

Dishrow,  "William  E.,  special  agent,  collection  of  manufactur- 
ing statistics  of  Bridgeport,  Connecticut. 

Diatilled  liquors 

Diitrict  of  Columbia: 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

"Doors  and  shutters,  iron 

Doors,  safes,  and  vaults,  fire-proof 

Doors,  sash,  and  blinds , 

Doscher,  Ernest  E.,  special  agent,  collection  of  manufacturing 

statistics  of  Augusta,  Georgia. 
Douglas,  Silas  J.,  chief  special  agent,  collection  of  manufac* 
turing  statistics  of  Buffalo,  Kew  York. 

Drain  and  sewer  pipe 

Dressed  fiax 

Dressed  furs 

Dressed  skins,  leather 

Drugs  and  chemicals , 

Dubuque,  Iowa,  manufactures  of 

Dyeing  and  cleansing 

Dyeing  and  finishing  textiles 

Dyestuffs  and  extracts 

Earthen-  and  stone-ware 

Edge  tools  and  cutlery  (see  also  Keport  on  Hardware,  Cutlery, 
and  Edge  Tools,  post). 

Elastic  and  rubber  goods 

Electrical  apparatus  and  supplies 

Electric  lights 

Electroplating 

Electrotyping  and  stereotyping 

Elizabeth,  New  Jersey,  manufactures  of 

Elmiia,  New  York,  manufactnres  of 

Emblems,  regalia,  banners,  society 

Emery  and  sand  paper  and  cloth 

Emery  wheels 

Employ6s  of  manufacturing  establishments,  average  number 

of:  1880,1870,1860,1850. 

Enameled  and  patent  leather 

Enameled  goods 

Enameled  oilcloth 

Enameling 

Engravers'  materials 

Engraving  and  die-sinking 

Engraving,  steel 

Engraving,  wood 

■Envelopes 

Erie,  Pennsylvania,  manufactures  of 

Essential  oil 

Establishments,  total  number  of  manufacturing :  1880,  1870, 

1860,1850.  « 
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Evanaville,  ludijiua,  manufacture!*  of 

Explosives  and  tireworks 

Explosives,  h ii;li 

Extracts  and  dyestuffs 

Extracts,  flavoring 

Eyeglasses  and  spectacles 

Eyes  and  hooks 

F. 

Eall  Eiver,  Massachusetts,  manufactures  of 

Fancy  and  paper  boxes 

Fancy  articles 

Famum,  Samuel  J.,  special  agent,  collection  of  manufacturing 
statistics  of  Poughkeepsie,  New  York. 

Feathers  and  flowers,  artificial 

Felt  goods  {set  Report  on  the  Woolen  Manufactures,  post). 

Fernald,  George  "W.,  chief  special  agent,  collection  of  manu- 
facturing statistics  of  Syracuse,  New  York. 

FertKizers 

Files 

Finishing  and  dyeing  textiles 

Fire-arms  {see  also  Eeport  on  the  Manufactures  of  Inter- 
changeable Mechanism,  po^t). 

Fire-extinguishers,  chemical 

Fire-proof  vaults,  safes,  and  doors 

Fireworks  and  explosives 

Fitzgerald,  Thomas  F.,  special  agent,  collection  of  manufac- 
turing statistics  of  Trenton,  New  Jersey. 

Flags  and  banners 

Flavoring  extracts 

Flax,  dressed 

Flax,  hemp,  and  jute  bagging 

Floor  oilcloth 

Florida; 

Manufactnres,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Flouring-  and  grist-mill  products 

Flowers  and  feathers,  artificial 

Foil  and  leaf,  gold  and  silver 

Food  preparations 

Forgings,  iron 

Fort  "Wayne,  Indiana,  manufactures  of 

Foundery  and  machine-shop  products 

Foundery  supplies 

Founding,  type 

Fox,  Joseph  B.,  special  agent,  collection  of  manufacturing  sta- 
tistics of  Camden,  New  Jersey. 

Frames,  lookiag-glass  and  picture 

Frothingham,  James  H.,  chief  special  agent,  collection  of  man- 
ufacturing statistics  of  Brooklyn,  New  York. 

Fruit-jar  trimmings 

Fruits  and  vegetables,  canned  and  preserved 

Fuel,  artificial 

Furnishing  goods,  house 

Furnishing  goods,  men's 

Furniture 

Furniture,  chairs 

Furs,  dressed 

O. 

Gaddes,  Joseph  B.,  special  agent,  collection  of  manufacturing 

statistics  of  Terre  Haute.  Indiana. 
Gage,  George  W.,  special  agent,  collection  of  manufacturing 

statistics  of  Grand  Rapids,  Michigan. 

Galvanizing 

Galveston,  Texas,  manufactures  of 

Games  and  toys 

Gas  and  lamp  fixtures 

Gasfltting  and  plumbing 

Gas  machines  and  meters 
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Table. 


r.i«e. 

18' 


46- 
444 


438. 


Crcor^in  t 

MaDufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Glass,  cut,  stained,  and  omaniented 

Glass  {see  Koport  on  the  Manufacture  of  Glass,  ^^o^O- 

Gloves  and  mittens 

Glucose , 

Glue 

Gold  and  silver  leaf  and  foil 

Gold  and  silver,  reduced  and  refined  (not  from  the  ore) 

Gold  pens 

Gould,  David  B.,  chief  special  agent,  collection  of  manufactur- 
ing statistics  of  Saint  Louis,  Missouri 
Graham,  James  E.,  special  agent,  collection  of  manufacturing 

statistics  of  Davenport,  Iowa. 
Graham,  James  S.,  chief  special  agent,  collection  of  manu- 
facturing statistics  of  Kochester,  New  York. 

Grand  Kapids,  Michigan,  manufactures  of 

Graphite 

Gray,  B.  Frank,  speci-al  agent,   collection  of  manufacturing 
statistics  of  Savannah,  Georgia. 

Grease  and  tallow 

Grindstones 

Grist-  and  flouring-mill  products 

Ground  earth  and  kaolin 

Ground  salt 

Gun-  and  lock-smithing 

Gunpowder 


Hair  work 

Hammocks 

Hand-knit  goods 

Handles,  wooden 

Hands  employed  in  manufacturing  establishments,  average 
number  of:  1880,1870,1860,1850. 

Hand-stamps 

Hardenberg,  James  E.,  chief  special  agent,  collection  of  manu- 
facturing statistics  of  Oakland  and  Sacramento, 
CaUfomia. 

Hardware,  saddlery 

Hardware  (see  also  Report  on  Hardware,  post) 

Harmon,  Robert  A.,  special  agent,  collection  of  manufacturing 
statistics  of  Lawrence,  Massachusetts. 

Harness  and  saddlery , 

Harrisburg,  Pennsylvania,  manufactures  of 

Hartford,  Connecticut,  manufactures  of 

Hat  and  cap  materials 

Hats  and  caps,  not  including  wool  hats 

Hats,  wool,  woolen  goods,  and  worsted  goods  (see  Report  on 
the  "Woolen  Manufactures,  post). 

Heating  apparatus  and  steam  fittings 

Hemp,  flax,  and  jute  bagging 

Henry,  James  B.,  special  agent,  collection  of  manufacturing 

statistics  of  Wilmington,  Delaware. 
Hiett,  John  W.,  special  agent,  collection  of  manufacturing 

statistics  of  Toledo,  Ohio. 
Higginbottom,  Allen,  special  agent,  collection  of  manufactur- 
ing statistics  of  Holyoke,  Massachusetts. 

High  explosives 

Hill,  Charles  E.,  chief  special  agent,  collection  of  manufactur- 
ing statistics  of  Now  York,  New  York. 
Hill,  "William  A.,  special  agent,  collection  of  manufacturing 

statistics  of  Memphis,  Tennessee. 
Hobart,  M.  M.,  chief  special  agent,  collection  of  manufactur. 
ing  statistics  of  Cleveland,  Ohio. 

Hoboken,  New  Jersey,  manufactures  of 

Hollon,  Frederick,  special  agent,  collection  of  manufacturing 
statistics  of  Lowell,  Massachusetts. 

Hones  and  whetstones 

Hooks  and  eyes 

Horse  clothing 

Hose  and  belting,  leather , 
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Hose  and  belting,  linen 

Hose  and  belting,  rubber , 

Hoso,  racking 

Hosiery  and  knit  goods  («e«  Eeport  on  Woolen  Manufactures, 

post). 

Housefumisliing  goods 

Hubbard,  Dana  L.,  special  agent,  collection  of  manufacturing 

statistics  of  "Wheeling,  West  Virginia. 
Htunphrej,  J.  O.,  special  agent,  collection  of  manufacturing 

statistics  of  Springfield,  Illinois. 

I. 


Ice,  artificial 

Idaho: 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties ..--,. 

Selected  statistics  of  manufactures,  by  counties 

lllinoiif : 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Illuminating  oil,  not  Including  petroleum  refining  .. ........ 

Implements,  agricultural  (gee  also  Report  on  Manufactures  of 

Interchangeable  Mechanism,  post). 
Indiana! 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Indianapolis,  Indiana,  manufactures  of.. 

Industries,  manufactures  in  each  state  and  territory,  by  speci- 
fied. 
Industries,  manufactures  of  one  hundred  principal  cities,  by 
specified. 

Industries,  specified,  for  the  United  States 

Ink 


Instrument  and  jewelry  cases 

Instruments,  musical,  and  materials  (not  specified) 

Instruments,  professional  and  scientific 

loira  I 

Manufactures,  by  specified  indnstries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties. 
Iron  and  steel  (see  Eeport  on  Iron  and  Steel,  posO- 

Iron  bolts,  nuts,  washers,  and  rivets 

Iron  doors  and  shutters 

Iron  forgings 

Iron  nails  and  spikes,  cut  and  wrought 

Iron  pipe,  wrought 

Iron  railing,  wrought 

Iron  work,  architectural  and  ornamental 

Ivory  and  bone  work 

Ivory  and  wood  rules 

Ivory.,  bone-,  and  lampblack 


J. 


Japanning ^ 

Jersey  City,  New  Jersey,  manufactures  of 

Jewelry __^ 

Jewehy  and  instrument  cases 

Johnson,  Charles  W.,  special  agent,  collection  of  manufacturing 
statistics  of  Minneapolis,  Minnesota. 

Jute  and  jute  goods 

Jute,  fiax,  and  hemp  bagging ,,,, 


K. 

Kansas  t 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties  . 

Kansas  City,  Missouri,  manufactures  of 

Kaolin  and  ground  earths.. 

Kentucky: 

Manufactures,  by  specified  industries 

Manufactures,  by  tstals  of  counties 

Selected  statistics  of  manufactures,  by  counties  . 
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Kindling  -wood 

Knit  goods  and  hosiery  (see  Keport  on  "Woolen  Manufactures, 
post). 


Table. 
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Labels  and  tags 

Ltice  goods  and  millinery 

Lamp  and  gas  fixtures 

Lamp-,  bone-,  aod  ivory-blacli 

Lamps  and  reflectors 

Lancaster,  Pennsylvania,  manufactures  of    

Liingdon,  A.  L,  special  agent,  collection  of  manufacturing 
statistics  of  Qainoy,  Illinois. 

Langley,  Henry  G.,  chief  special  agent,  collection  of  manu- 
facturing statistics  of  San  Francisco,  California. 

Lapidary  work 

Lard  oil 

Lard,  refiued 


Lusts 

Lawrence,  Massachusetts,  manuff  ctures  of 

Lead,  bar,  pipe,  sheet,  and  shot 

Lead  pencils 

Leaf  and  foil,  gold  and  silver 

Leather  belting  and  hose 

Leather  hoard 

Leather,  curried 

Leather,  dressed  skins 

Leather  goods 

Leather,  patent  and  enameled 

Leather,  tanned 

Lebkicher,  "William  H.,  special  agent,  collection  of  manufac- 
turing statistics  of  Lanca-ster,  PennsylTania. 

Ledyard,  Erwin,  special  agent,  collection  of  manufacturing 
statistics  of  Mobile,  Alabama. 

Leonard,  A.  A.,  special  agent,  collection  of  manufacturing  sta- 
tistics of  Salt  Lake  City,  Utah. 

Letter  on  manufacturing  statistics  of  Philadelphia,  Pennsyl- 
vania, by  Hon.  Francis  A.  Walker. 

Lightning-rods 

Lights,  calcium 

Lights,  electric 

Limbs,  artificial 

Lime 


Linen,  belting  ond  hose 

Linen  goods 

Linf  n  thread 

Linseed  oil 

Liquors,  distilled 

Liquors,  malt , 

Liquors,  vinous 

List  of  special  agenti  and  assistants  for  cities , 

Lithographing , 

Lock-  and  gun-smithing 

Looking-glass  and  picture  frames 

Loper,  A.  A.,  chief  special  agent,  collection  of  manufacturing 
statistics  of  Milwaukee,  "Wisconsin. 

Kjouiniana: 

Manufactures,  by  specified  industries 

M.TDufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Louisville,  Kentucky,  manufactures  of 

Lowell,  Massacbuaetts,  manufactures  of 

Lubricating  oil 

Luce,  Cbailea  A.,  special  agent,  collection  of  manufacturing 
statistics  of  Mancbesier,  Kew  Hampshire. 

Lumber,  planed 

Lumber,  sawed 

Lynn,  Massachusetts,  manufactures  of 

ITI. 

McCurer,  Cbaries  H.,  special  agent,  collection  of  manufactur- 
ing statistics  of  Evnnsville,  Tucliana. 

McDonald,  Minard,  special  a^^cnt,  colleciion  of  manufacturing 
statistics  of  Aubum,  New  York. 

Matihine-shop  and  fouudery  products 

31  M  M 
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VII 

VI 

VI 
VI 


50 
61 
51 
51 

408 
51 
04 
43 
17,18 
51 

453 
51 
52 
52 

452 

407 


IVlainc: 


52 
24 
35 
15 
52 
18 
52 
77 
61 

52,53 
53 

53,54 

v-viii 

54 

54,65 

55 

411 


124, 125 

123, 124 

249 

408,  409 

409,  410 

61 
410. 


Manufsicturcs,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties. 


Malt 

Malt  liquors 

Manchester,  New  Hampshire,  manufactures  of 

Mantels,  slate,  marble,  and  marbleized 

Manufactures,  by  totals  of  states  and  territories:  1880,  1870, 
1860,  1850. 

Manufactures  in  each  state  and  territory,  by  specified  Indus- 
tries (B) ; 


55,  56 
454,455  1 
410 


402 
382 


in    I 


39 


Alabama 

Arizona 

Arkansas 

California 

Colorado  

Connecticut 

Dakota 

Delaware   

District  of  Columbia. 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa  

Kansas 

Kentucky 

Louisiana 

Maine    -     

Maryland      

Massachusetts 

Michigan    

Minnesota 

Mississippi 
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IV 

136, 127 

rv 

135 

V 

249-252 

m 

5« 

III 

53 

VI 

41« 

ni 

5S 

I 

5-S 

Missouri 

Montana 

Nebraska 

Nevada   

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

Ohio    

Oregon 

Pennfl.\  Ivania 

Phode  Island 

South  Carolina 

Tennessee  - 

Texas 

Utah 

"V"erraont 

Virginia    

Washington 

West  Virginia 

"Wisconsin 

Wyoming 

Manufactures  in  each  state  and  territory,  by  totals  of  coun- 


ties (A) : 


Alabama 

Arizona 

Arkansas  

California 

Colorado 

Connecticut 

Dakota 

Delaware 

District  of  Columbia  - 

Florida 

Georgia 

Idaho  

HUnois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland  

Massachusetts  


Mi( 


Minnesota 

Mississippi    

Missouri 

Montana 

Nebraska 

Nevada 

New  Harapsbire  . 

Now  Jersey  

New  Mexico 

New  York 

North  Carolina  .. 

Ohio 

Oregon 

Pemisylvauia 

Kbo<h.'  Island 

South  Carolina.    . 
U'eniiessee 


Utah 

"\  erniont. 


IV 

88,80 

iV 

89 

IV 

91 

IV 

92-94 

IV 

95,  9« 

IV 

06-99 

IV 

108 

IV 

100,101 

IV 

101, 102 

IV 

103 

IV 

10.5,  106 

IV 

107 

IV 

108-111 

IV 

112-114 

IV 

116,117 

IV 

119,  120 

IV 

121-123 

IV 

124,  125 

IV 

120. 127 

IV 

128-130 

IV 

131-i:i4 

IV 

135-137 

IV 

138-140 

IV 

141 

IV 

143-145 

IV 

146 

IV 

147,  148 

IV 

148,  149 

IV 

149-151 

IV 

151-154 

IV 

154 

IV 

155-159 

IV 

160, 161 

IV 

162-165 

IV 

165,  166 

IV 

167-170 

IV 

171,172 

IV 

173,  174 

IV 

175, 176 

IV 

179,  180 

IV 

181 

IV 

182,  188 

IV 

184-186 

IV 

186, 187 

IV 

188 

IV 

189-191 

IV 

192 

IV 

88 

IV 

89 

IV 

St 

IV 

91,92 

IV 

95 

IV 

% 

IV 

99 

TV 

10» 

IV 

101 

IV 

103 

IV 

104,  lOS 

IV 

107 

IV 

107, 108 

IV 

111,112 

IV 

114-116 

IV 

;     117-119 

IV 

120,121 

TV 

123,  124 

IV 

rj5 

IV 

128 

IV 

130 

IV 

134,135 

IV 

1:17,  18S 

IV 

IJO,  141 

IV 

142, 143 

IV 

146 

IV 

140,  147 

IV 

148 

IV 

149 

TV 

151 

IV 

ir)4 

IV 

1.-.) 

TV 

159,  ICiU 

IV 

161,1112 

IV 

16S 

IV 

1     106,  lOT 

IV 

171 

IV 

l'^3 

IV 

174,175 

IV 

'     17C,-179 

IV 

1            180 

IV 

1     181. 182 

481 
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Manufactures,  by  totals  of  counties  (A) — continued. 

Virginia 

Washinjiton 

"West  Yifgiuia 

Wisconsin .■ 

Wyoming 


Manufactures,  notes  on  statistics  of , 

Manufactuivs  of  one  liundred,  principal  cities,   by  specific 

industries : 

Albany,  X.Y 

Alleglieny,  Pa 

Atlanta,  Ga 

Auburn,  IN".  ST 

Augusta,  Ga , 

Baltimore,  Md , 

Bay  City,  Mich 

Boston,  Mass 

Bridgeport,  Conn , 

Brooklyn,  N.T 

Buffalo,  N.Y 

Cambridge,  Mass 

Camden,  N .  J 

Charleston,  S.  C 

Chelsea,  Mass 

Chicago, 111 

Cincinnati,  Ohio 

Cleveland,  Ohio 

Columbus,  Ohio 

Covington,  Ky 

Davenport,  Iowa 

Dayton,  Ohio 

Denver,  Colo 

Dea  Moines,  Iowa 

Detroit,  Mich 

Dubuque,  Iowa 

Elizabeth,  1> .  J 

Elmira,  'N.Y 

Erie,  Pa 

Evansville,  Ind , 

Fall  River,  Mass 

Eort  "Wayne,  Ind , 

Galveston,  Tex 

Grand  Rapids,  Mich 

Harrisburg,  Pa 

Hartford,  Conn 

Hoboken,  IST.  J" 

Holyoke,  Mass 

Indianapolis,  Ind 

JVi-Ocy  City,  !N".  J 

Kansas  City,  Mo 

Lancaster,  Pa 

Lawrence,  Mass 

Louisville,  Ky 

Lowell,  Mass 

Lynn,  Mass 

Manchester,  N.  H 

Memphis,  Tenn 

Milwaukee,  Wis 

Minneapolis,  Minn 

Mobile,  Ala 

If  a  sbville,  Tenn 

If  ewark,  N.  J" 

!N'ew  Bedford,  Mass 

New  Haven,  Conn .; 

New  Orleans,  La ' 


Table. 


!Newpoi-t,  Ky 

New  York,  N.  Y 

Norfolk,  Va 

Oakland,  Cal 

Omaha,  Nohr 

Oswego,  N.  Y 

Pateraon,  N.  J" 

Peoria,  111 

Petersburg,  Ya 

Philadelphia,  Pa 

Pittsburgh,  Pa 

Portland,  Me 

Poughkeepsie,  N.  Y  . , 

Providence,  R.  I 

Quinoy,  HI 

Reading,  Pa 

Richmond,  Va 

Rochester,  N.  Y 

Sacramento,  Cal 

Saint  (Toseph,  Mo 

Saint  Louis,  Mo 

Saint  Paul,  Miuu 

Salem,  Mass 

Salt  Lake  City,  Utah  . 

San  Antonio,  Tex 

San  Francieco,  Cal  . . . 

Savannah ,  Ga 

Scranton,  Vii  

Somerville,  Mass . 

Springfield,  111    

Springfield,  Mass  --   . 

Spiingficld.  Oliio 

Syracuse,  'N.  Y 

Taunton,  Mass 

Terre  Hauto,  Ind 

Toledo.  Ohio     

Trenton,  N.  J 

Troy,  N.Y 

Utica,  N.Y 

Washington.  1).  C 

Wheeling,  W.  Va 

AVilkesbane,  Pa 

AViliuington,  Del 

Worcester,  Mass 


Page. 
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183, 184 

IV 

186 

IV 

187 

IV 

189 

IV 

191 

1-3 


VT 

381 

VI 

381,  382 

VI 

1             383 

VI 

382,  383 

VI 

383 

VI 

383,  364 

VI 

385 

VI 

385,  380 
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387 

VI 

387,  388 

VI 

389 

VI 

390 

VI 
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301-393 

VI 

393-395 

VI 
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VI 
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VI 
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VT 

•  397 
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398 

VI 
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399 

VI 

399,  400 

VI 
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VT 

400,  401 
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VI 

401 

VI 

402 

VT 

402 

VI 

403 

VI 
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VI 

403,  404 

VI 

404 

VI 

404,  405 

VI 

40S 

VI 

405 

VI 

405,  400 

VI 

406,  407 

VI 

407 

VI 

407,  408 

VI 

408 

VI 

408,  409 

VI 

409,  410 

VI 

410 

VI 

410 

VI 

411 

VI 

411,  412 

VI 

412 

VI 

412,  413 

VI 

413 

VI 

413,  414 

VT 

414,  415 

VI 

415 

VI 

410 

VI 

410,  417 

VI 

417-419 

VI 

419 

VI 

419 

VT 

419,  420 

Vi 

420 

VI 

420 

VI 

421 

VI 

421 

VI 

421-425 

VI 

Kli 

VT 

427 

VI 

427 

VI 

428 

VT 

429 

VI 

429 

VI 

430 

VI 

430,  431 

VI 

431 

VI 

432 

VI 

432,  433 

VI 

434 

VI 

434 

VI 

435 

VI 

435 

VI 

435-437 

VI 

437 

VI 

437 

VI 

438 

VI 

438 

vt 

438,  439 

VI 

439 

VI 

439,  440 

VI 

440 

VI 

440 

VI 

441 

VI 

441.  442 

VT 

442 

VT 

442,443 

VI 

u:\ 

Yl 

444 

VI 

444 

VI 

444,  445 

VI 

445 

Manufactures  of  one  hundred  principal  cities,  by  totals , 

Manufacturing  establishments,  total  number  of:  1880, 1870, 
1860, 1850. 

Manufacturing  statistics  of  Philadelphia,  Pennsylvania,  letter 
by  Hon.  Francis  A.  Walker  on. 

Marble  and  stone  work 

Marbleized,  slate,  and  marble  mantels 

Marble,  slate,  and  marbleized  mantels 

J  Marshall,  A.  R.,  special  agent,  collection  of  manufacturing  sta- 
tistics of  Woicester,  Massachusetts. 

I  Maryland  : 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties. . . !. 

Masonry,  brick  and  stone 


Table. 


VI 

I 


IXIagsactBUSClts  : 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Matches 

Materials,  value  of,  used  during  the  census  years  1880,  1870, 
1860,  1850. 

Mats  and  matting 

Matting  and  mats  

Mattresses  and  spring  beds 

Meat-packing  and  slaughtering,  not  including  retail  butchering 
establishments. 

Mechanical  dentistry 

Medicines,  patent  and  compound 

Memphis,  Tennessee,  manufactures  of 

Men's  clothing 

Men's  furnishing  goods 

Merritt,  C.  M.,  special  agent,  collection  of  mani^acturing  sta- 
tistics of  Lynn,  Massachusetts. 
ITIichigan  : 

Manufactures,  by  specified  industries'. 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Millinery  and  lace  goods' 

Mills,  A.  B.,  chief  special  agent,  collection  of  manufacturing 
statistics  of  Allegheny  and  Pittsburgh,  Pennsyl- 
vania. 

Millstones 

Milwaukee,  Wisconsin,  manufactures  of 

Mineral  and  soda  waters 

Minneapolis,  Minnesota,  manufactures  of 

miiinesota : 

Manufactures-,  bj  specified  industries 

Manufactures,  by  totals  of  counties 

Si'lected  statistics  of  manufactures,  by  counties 

Minors    , 


482 


Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

ITIii^soni'i  : 

Manufactures,  by  specified  industries ■ 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Mitchell,  Daniel  L.,  special  agent,  collection  of  manufacturing 
statistics  of  Taunton,  Massachusetts. 

Mittens  and  gloves 

Mixed  textiles 

Mobile,  Alabama,  manufactures  of 

Models  and  patterns 

Molasses  and  sugar,  befet 

Molds  for  cigars 

Monroe,  J.  Albert,  chief  special  agent,  collection  of  manufac- 
turing statistics  of  Providence,  Rhode  Island, 
molilalia  : 

Manul'aci itres,  by  specified  industries 

M;tiiufacliires,  l)y  totals  of  counties 

Selected  .-littisti<  s  of  manufactures,  by  counties 
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328-130 

128 

253, 254 

57 
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131-134 

IV 

130 
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255-265 

III 

57 
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58 
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58 

III 

58 

VII 

464,465 

III 

33 

in 

63 

VI 

411 

III 

28 

III 

40 

VI 

410 

IV 

135-137 

IV 

134,135 

V 

265-273 

m 

58 

VI 

381&426 

m 

58 

VI 

411,412 

III 

58 

VI 

412 

IV 

138-140 

IV 

137,138 

V 

273-277 

ID 

50 

IV 

141 

IV 

140,141 

V 

277,278 

IV 

143-145 

IV  ■ 

142,143 

V 

278-283 

VI 

440 

III 

42 

VII 

454,455 

VI 

412,  413 

III 

59 

m 

77 

III 

28 

VI 

428 

IV 

146 

IV 

146 
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Tabic.       Paire. 


VI 


Morris,  D.  P.,  special  agent,  collection  of  manufacturing  sta- 
tistics of  Norfolk,  Virginia. 

Mucilage  and  paste '     III 

Musical  instruments  and  materials  (not  specified) I     III 

Musical  instruments,  organs  and  materials Ill 

Musical  instruments,  pianos  and  materials j 

N.  I 

Kails  and  spikes,  iron,  cut  and  wrought : 

Ifashville,  Tennessee,  manufactures  of \ 

Neat's-foot  oil , 

IVebrai^ka: 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Ifeedles  and  pins 

Nets  and  seines 

Neuendorff,  Max,  special  agent,  collection  of  manufacturing 

statistics  of  San  Antonio,  Texas. 
Nevada: 

Manufactures,  by  specified  industries  

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  couutioa 

Xewark,  New  Jersey,  manufactures  of 

New  Bedford,  Massacbu setts,  manufactures  of 

IVcw  IlanipMhIre: 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

New  Haven,  Connecticut,  manufactures  of 

New  Jersey ; 

Manufactures,  by  specified  industries  

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

New  mexico: 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manui'acturcs,  by  counties 

New  Orleans,  Louisiana,  manufactures  of 

Newport,  Kentucky,  manufactures  of  

New  York: 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties  

Selected  statistics  of  manufactures,  by  counties 

New  York,  New  York,  manufactures  of 

Nickerson,  E.  J.,  special  agent,  collection  of  manufacturing 

statistics  of  Kansas  City,  Missouri. 
Nolle,  Martin  A.,  special  agent,  collection  of  manufacturing 
statistics  of  Fort  Wayne,  Indiana. 

Norfolk,  Virginia,  manufactures  of 

North  Carolina: 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties     

Nortblngton,  S.  S.,  special  agent,  collection  of  manufacturing 

statistics  of  Petersburg,  Virginia. 
Northup,  A.  B.,  special  agent,  collection  of  manufacturing  sta- 
tistics of  Utica,  New  York. 

Notes  on  statistics  of  manufactures 

Nuts,  bolts,  washers,  and  rivets  (iron) 

O. 

Oakland,  California,  manufactures  of ^ 

Odenheimer,  "William,  special  agent,  collection  oi  minufactur- 

ing  statistics  of  Denver,  Colorado. 
Ohio: 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Oil,  castor 

Oil,  cottonseed,  and  cake 

t>)] ,  essentia] 

Oil,  illnminatlng,  not  including  petroleum  refining 

Oil,  lard 


419 


VI 


VI 


VI 


III 

59 

III 

59,60 

III 

60 

III 

60 

in 

48 

VI 

413 

III 

62 

IV 

147, 148 

IV 

146, 147 

V 

283-285 

ni 

60 

III 

61 

VI 

435 

IV 

148, 149 

IV 

148 

V 

285 

VI 

413,  414 

VI 

414,  415 

IV 

149-151 

IV 

149 

V 

285-288 

VI 

415 

IV 

151-154 

IV 

151 

V 

288-294 

IV 

154 

IV 

154 

V 

295 

VI 

416 

VI 

416,  417 

IV 

155-159 

IV 

155 

V 

295-316 

VI 

417-419 

VI 

407 

403 


[V 

100,161 

EV 

159, 160 

V 

317-319 

VI 

4-21 

1-3 

III 

47 

VI 

419 

VI 

398 

rv 

162-165 

IV 

161, 162 

V 

319-336 

in 

61 

ni 

01 

III 

61 

III 

61 

in 

61 

Oil,  linseed 

Oil,  lubricnliug  . ., 

Oil,  noat's-foot 

Oil,  resin , 

Oilcloth,  enameled 

Oilcloth,  rtoor 

Oleomargiirino 

Omaha,  Nebraska,  manufactures  of 

Oregon : 

Himnfactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Sfk'i-ted  statistics  of  mauixfactures.  by  counties- 
Organs  and  materials  

Ornamental  and  architectural  iron  work  

Ornamented,  cut,  and  stained  glass 

Oswego,  New  York,  manufactures  of 


Packin;^'  boxes,  wooden 

Painting  and  paperhanging. 

Paints 

Paper 


Paper  bags 

Paper  collars  and  cuffs 

Paperhanging  and  painting 

Paperhangings  

Paper  patterns 

Paxjer,  sand  and  emery 

Paste  and  mucilage 

Patent  and  enameled  leather 

Patent  medicines  ;unl  ^.-impouuds 

Paterson,  New  .'v'.^v\,  manufactures  of 

I'atterns  and  modeU 1 

Patterns,  paper 

Paul,  Franc  M.,  special  ;i,i;f  i-  ,     G"i_ction  of  manufacturing 
statistics  of  Nashville,  Tennessee. 

Paving  materials 

Pencils,  lead - j 

Penusylvania ;  > 

]M;mufactui  fs,  by  specified  industries , 

jVranufaotun.'s,  by  totals  of  counties * 

Selected  statistics  of  manufactures,  by  counties  ' 

Pens,  gold ■  I 

Pens,  steel 

Peoria,  Illinois,  manufactures  of 

Perfumery  and  cosmetics , 

Petersburg, Virginia,  mauufacluies  of   ; 

Philadelphia,  Pennsylvania,  letter  by  Hon.  Francis  A.  Walker  : 
on  mauufacturiug  statistiis  of. 

Philadelphia,  PeimsylviQi,!.  manufactures  of 

Photographic  ax>paratu3 | 

Photographing 

Photographing  niateri.ils 

Pianos  and  materials ; 

PickeiiDi;,  E.  B.,  special  agent,  collection  of  manufacturing  i 
statistics  of  Elmira,  New  York. 

Pickles,  preserves,  and  sauces : 

I  Picture  and  looking-glass  frames ' 

I  Pins  and  needles 

\  Pipe,  bar,  sheet,  and  shot  lead 

,  Pipes  for  drains  and  sewers 

Pipes,  tobacco ; 

Pipes,  wrought-irou j 

Pittsburgh,  Pennsylvania,  manufactures  of 1 

Planed  lumber 

I    Plated  and  britamiia  ware 

Plumbing  and  gastitting 

Pocket-books 

Polishing  and  cleaning  rice 

Polishing  and  cleansing  preparatiouy    

Portland,  ilniue,  manufactures  of 

Postal  cards 

Poughkeepsie,  New  York,  manufacttires  of 

Preparations  for  cleansing  and  polishing 
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VI 
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IV 
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IV 
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VI 
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VI 
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VI 
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VI 
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VI 
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Preserved  and  canned  fruits  and  Tegetables 

Preserves,  pickles,  and  sauces 

Preserving  wood 

Printing  and  publishing 

Printing  materials 

Products,  value  of,  manufactured  during  the  census  years  1880, 
1870, 1860, 1850. 

Professional  and  scientific  instruments 

Providence,  Rhode  Island,  manufactures  of 

Publishing  and  printing 

Pulp, 'B'OOd 

Pumps,  not  including  steam-pumps 

Q. 

Quincy,  lUinoia,  manufactures  of... 

Quinii,  P.  T.,  chief  special  a^ent,  collection  of  manufacturing 
statistics  of  Newark,  New  Jersey. 

R. 

Backing  hose 

Bag  carpets 

Bailing,  -wrought-iron 

.Bailroad  and  street  cars  and  repairs 

Jlandolph,  Charles,  chief  special  agent,  collection  of  manufac- 
turing statistics  of  Chicago,  Illinois. 

Bank  of  100  cities  according  to  population 

Bank  of  100  cities  according  to  value  of  manufactures 

Battan  and  whalebone 

Battan  and  willow  ware  baskets 

Beading,  Pennsylvania,  manufactures  of 

Beduced  and  refined  gold  and  silver  (not  from  the  ore) 

Befined  and  reduced  gold  and  silver  (not  from  the  ore) 

Eefined  lard , 

Befined  sugar  and  molasses 

Befining  and  smelting  (base  scrap  metal,  not  from  the  ore) 

Beflectors  and  lamps 

Befrigeratora 

Begalia  and  society  banners  and  emblems 

Begisters,  car- fare 

Bepairing  of  watches  and  clocks , 

Besiu  oil 

Rhode  Island  t 

Man  ufactares,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Bice  cleaning  and  polishing 

Bich,  Marshal  N.,  special  agent,  collection  of  manufacturing 
statistics  of  Portland,  Maine. 

Bichraond,  Virginia,  manufactures  of 

Bidenour,  J.  M.,  chief  special  agent,  collection  of  manufactur- 
ing statistics  of  Indianapolis,  Indiana. 

Bivets,  bolts,  nuts,  and  washers  (iron) 

Bochester,  New  York,  manufacturers  of 

Boiled  brass  and  copper ' 

,  Boofing  and  roofing  materials 

Eubber  and  elastic  goods 

Buhber  belting  and  hose 

Bubber  boots  and  shoes 

Eubber,  vulcanized 

Bules,  ivory  and  wood 

8. 

Sacramento,  California,  manufactures  of 

Saddlery  and  bamess 

Saddlery  hardware 

Safes,  doors,  and  vaults,  fire-proof 

Saint  Joseph,  Missouri,  manufactures  of 

Saint  Louis,  Missouri,  manufactures  of 

Saint  Paul,  Minnesota,  manufactures  of 

Sale,  John,  special  agent,  collection  of  manufacturing  statistics 

of  Chelsea,  Massachusetts. 

Salem,  Massachusetts,  manufactures  of 

Salt 

Salt,  ground 

Salt  Lake  City,  Utah,  manufactures  of 
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VII 
VI 


Page. 


40 
05 
86 
16,67 
67 
5-8 

47 

428 

i6,  67 


429 
413 


67 
25 
48 
27 
391 

379,  380 

379,  380 

84 

17 

429 

43 

43 

51 

77 

73 

50 

67,68 


83 
62 

171, 172 
171 

351-353 

68 

427 

430 

405 

47 
430, 431 
22 
68 
68 
18 
21 


431 
69 
45 
69 

432 
432, 433 

434 

391 

434 
457 
457 
435 


San  Antonio,  Texas,  manufactures  of 

Sand  and  emery  paper  and  cloth 

San  Francisco,  California,  manufactures  of . 

Sash,  doors,  and  blinds 

Sauces,  pickles,  and  preserves 

Savannah,  Georgia,  manufactures  of 

Sawed  lumber 

Saws 


Scales  and  balances 

Scientific  and  professional  instruments  ... 
Scranton,  Pennsylvania,  manufactures  of . 
Screws 


Seines  and  nets 

Selected  statistics  of  manufactures,  by  counties,  in  each  state 

and  territory : 

Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Dakota 

Delaware 

District  of  Columbia 

Florida 

G-eorgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 


Table. 


Missouri. 

Montana 

Nebraska 

Nevada 

New  Hampshire  . 

New  Jersey 

New  Mexico 

New  York   

North  Carolina  . . 

Ohio 

Oregon     

Pennsylvania 

Bhode  Island 

South  Carolina... 

Tennessee 

Texas  

Utah 

Vermont 


Virginia 

"Washington 

West  Virginia 

"Wisconsin 

"Wyoming 

Sewer  and  drain  pipe 

Sewing-machine  cases , 

Shades  and  blinds,  window 

Sheet-iron  ware,  tinware,  and  coppem'are 

Sherwood,  "Willis  M.,  special  agent,  collection  of  manufacturing 

statistics  of  Saint  Joseph,  Missouri. 

Shingles,  split 

Shipbuilding 

Shirts 


Shoddy  

Shoe  and  boot  cut  stock 

Shoe  and  hoot  uppers 

Shoes  and  boots  (custom  work,  repairing,  and  factory  industry) 

Shoes  and  boots  (factory  industry  only) 

Shoes  and  boots,  rubber 

Shot  and  bar  pipe  and  sheet  lead I 

Show.cases , 

Shutters  anddoor8,iron 1 

Silk  and  silk  goods  (sec  Report  on  the  Manufacture  of  Silks 

and  Silk  (Joods.  post). 

Silver  and  gold  leaf  and  foil ^ , 

Silver  and  gold,  reduced  and  refined  (not  from  the  ore) 

Silvers  mithing , 

Silverware , 

Simmons,  Moses  T.,  special  agent,  collection  of  manufaotnring 

statistics  of  Atlanta,  Georgia. 
Sirups  and  cordials 
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Skins,  dressed,  leather 

Slate,  marble,  and  marbleized  mantels 

Slaughtering  and  meat-packing,  not  including  retail  butcher- 
ing eatablishmentfl. 

Sleds  and  carriages,  children's 

Smelting  and  refining  (base  scrap  metal,  not  from  the  ore) 

Smoking  and  chewing  tobacco  and  snuff 

Snow  Simeon,  special  agent,  collection  of  manufacturing  sta- 
tistics of  Cambridge,  Massachusetts. 

Snnffand  chewing  and  smoking  tobacco 

Snyder,  John  B.,  special  agent,  collection  of  manufacturing 
statistics  of  Beading,  Pennsylvania. 

Soap  and  candles 

Society  banners,  emblems,  and  regalia 

Soda  and  mineral  waters 

Soda-water  apparatus  

Solder  and  Babbitt  metal 

Somerville,  Massachusetts,  manufactures  of 

gonth  Carolina; 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Special  agents,  chief,  and  assistants  for  cities,  list  of 

Speciiied  industries,  manufactures  in  each  state  and  territory, 
by. 

Specified  industries,  manufactures  of  one  hundred  principal 
cities,  by. 

Specified  industries  for  the  United  States 

Spectacles  and  eyeglasses 

Spices,  ground,  and  coffee,  roasted 

Spikes  and  nails,  iron,  cut  and  wrought 

Spht  shingles 

Sporting  goods 

Spring  beds  and  mattresses 

Springfield,  Illinois,  manufactures  of 

Springfield,  Massachusetts,  manufactures  of 

Springfield,  Ohio,  manufactures  of 

Springs,  steel,  car  and  carriage 

Stained,  out,  and  ornamented  glass 

Stamped  ware 

Stamps,  band 


Table.  |    Page. 


Starch 

Stationery  goods 

St«am  fittings  and  heating  apparatus 

Steel  and  iron  {see  Report  on  Iron  and  Steel,  post). 

Steel,  car,  and  carriage  springs 

St«el  engraving 

Steel  pens 

Stemming  tobacco 

Stencils  and  brands ■ 

Stereotyping  and  electrotyping --■ 

Sterrett,  Joseph  K.,  special  agent,  collection  of  manufacturing 
statistics  of  Erie,  Pennsylvania 

Stone  and  brick  masonry -•■ 

Stone-  and  earthen-ware 

Stone  and  marble  work ■ 

Straw  goods ■ 

Street  and  railroad  cars  and  repairs 

Stuart,  B.  E.,  special  agent,  collection  of  manufacturing  statis- 
tics of  Charleston,  South  Carolina. 

Sugar  and  molasses,  beet ■ 

Sugar  and  molasses,  refined ■ 

Surgical  appliances 

Swan,  Robert  T.,  chief  special  agent,  collection  of  manufac- 
turing statistics  of  Boston,  Massachusetts. 

Syracuse,  New  Turk,  manufactures  of 


Tags  and  labels 

Tallow  and  grease 

Tanned  leather 

Tar  and  turpentine,  not  including  farm  products  . 
Tar.coal 
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Taunton,  Massachusetts,  manufactures  of 

Taxidermy 

Telegraph  and  telephone  apparatus 

Telephone  and  telegraph  apparatus 

TciineMMee  i 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties  

Tenta  and  awnings 

Terracotta  ware 

Ten'e  Haute,  Indiana,  manufactures  of 

Texas: 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Textiles,  dyeing  and  finishing 

Textiles,  mixed 

Thomas,  J.  H.,  special  agent,  collection  of  manufacturing  sta- 
tistics of  Dayton,  Ohio. 

Thread,  linen 

Tile  and  brick 

Tinfoil 


Tinware,  copperware,  and  sheet-iron  ware. 
Tobacco,  chewing  and  smoking,  and  snuft".  . 

Tobacco,  cigars  and  cigarettes 

Tobacco  pipes 

Tobacco,  stemming 

Toledo,  Ohio,  manufactures  of 

Tools 


Toys  and  games 

Trenton,  New  Jersey,  manufactures  of 

Trimmings  for  fruit-jars 

Troy,  New  York,  manufactures  of 

Trunks  and  valises 

Tryon,  James  E.,  chief  special  agent,  collection  of  manufactur- 
ing statistics  of  Detroit,  Michigan. 

Tucker,  Isaac  "W.,  special  agent,  collection  of  manufacturing 
statistics  of  Columbus,  Ohio. 

Turned  and  carved  wood 

Turpentine  and  tar,  not  including  farm  products 

Twine  and  cordage 

Type  founding 


U. 


Umbrellas  and  canes 

Undertaker's  goods,  and  coflBns  and  burial  cases 

Upholstering 

Upholstering  materials 

Uppers,  boot  and  shoe 

Utahs 

Manufactures,  by  specified  industries 

M  anufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Utica,  New  York,  manufactures  of 

V. 
Valentine,  Elmer,  specLal  agent,  collection  of  manufacturing 
statistics  of  Salem,  Massachusetts. 

VaUaes  and  trunks 

Van  Gieson,  Henry,  special  agent,  collection  of  manufacturing 

statistics  of  Paterson,  New  Jersey. 
Van  Winkle,  Daniel,  jr.,  chief  special  agent,  collection  of  man- 
ufacturing statistics  of  Hoboken  aud  Jersey  City, 
New  Jersey. 

Varnish ' 

Vault  lights  .and  ventilators 

Vegetables  and  fruits,  canued  and  preserved 

Veneering 

Ventilators  and  vault  lights 

Vcrinoiit; 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 
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Vinegar 

Vinous  liquors 

Virginia : 

ManufacUires,  by  spocial  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Vulcanized  rubber 

"Wadhams,  IT.  E.,  chief  special  agents  collection  of  manufactur- 
ing statistictj  of  Albany  and  Troy,  New  Torlc. 
"Wages,  total  amount  paid  during  the  census  year:  1880,  1870, 
1860,  1850. 

"Wagon  and  carriage  materials ■ 

"Wagons  and  carriages 

"Walker,  Francis  A.,  letter  on  manufacturing  statistics  of  Phil- 
adelphia, Pennsylvania. 

"Washers,  bolts'  nuts,  and  rivets  (iron) 

"Washers,  nuts,  rivets,  and  iron  bolts ■ 

■Washing-machines  and  clothes- wringers 

^Vashington : 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties , 

Selected  statistics  of  manufactures,  by  counties 

"Washington,  District  of  Columbia,  manufactures  of 

"Watch  and.  clock  materials 

"Watch  and  clock  repairing 

"Watch  cases 

"Watches  (see  also  Report  on  Manufactures  of  Interchangeable 
Mechanism,  post). 

"Waters,  mineral  and  soda 

West  "Vii-gsnia: 

Manufactures,  by  specified  industries 

Manufactures,  'o:v  totals  of  counties ■. 

Selected  statistics  of  manufactures,  by  counties 

Whalebone  and  inttan 

"Wheelbarrows 

"Wheeling,  "West  Virginia,  manufactures  of 

"Wheel  wrighting 

"Whetstones  and  hones 

Whips 
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188 
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187 
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VI 

444 
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84 

III 

46 

III 

84,85 

Wiley,  J.  F.,  special  agent,  colleotlon  of  manufacturing  sta- 
tistics of  Elizabetli,  New  Jersey. 

Wilkesbarre,  Pennsylvania,  manafactnres  of 

■Willow  ware  and  rattan  baskets 

AVilmington,  Delaware,  manufactures  of. 

Windmills 

Window  blinds  and  shades 

Wire 

Wirework 

IViscousiii : 

Manufactures,  by  specified  industries : 

Manufaf'turos,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Women's  clotliing 

Wood  and  ivory  rules 

Wood  engraving 

Wooden  bandies 

Wooden  packing  boxes ■ 

Wooden  ware 

Wood,  kindling 

Wood-preserving 

Wood-pulp ...-■-.. 

Wood,  turned  and  carved 

Woolen  goods,  worsted  goods,  and  wool  bats  (see  Eeport  on  the 

Woolen  Manufactures,  post). 
Wool  hats,  woolen  goods,  and  worsted  goods  (see  lieport  on  the 
Woolen  Manufactures,  post) . 

Worcester,  Massachusetts,  manufactures  of 

Worsted  goods,  wool  hats,  and  woolen  goods  (see  Report  on  the 
Woolen  Manufactures,  post). 

Wrought  and  cat  iron  nails  and  spikes 

Wrought  iron  pipe 

Wrought  iron  railings 

Wyoming : 

Manufactures,  by  specified  industries 

Manufactures,  by  totals  of  counties 

Selected  statistics  of  manufactures,  by  counties 

Y. 
Yeast  and  baking  powders 

X. 
Zinc 
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LETTEPv    OF    TRANSMITTAL. 


DEPAKTMBNT    of    the    IlN'TEKIOR, 

Gexsus  Office, 
Washiiif/ton,  D.  C,  Januan/  L',  IS.SJ. 
Hon.  C.  W.  Weaton, 

Superintendent  of  Census. 

SiE:  I  have  the  honor  to  submit  lables  giving  the  statistics  of  .steam-  and  water-power  used  in  manufactnies, 
as  returned  at  the  census  of  1S80.  These  statistics  have  been  compiled  under  the  direction  of  Professor  W.  P. 
Trowbridge,  special  agent  in  charge  of  tlie  statistics  of  power  and  macliinery  used  in  manufactures,  from  the 
returns  made  upon  the  schedules  used  in  collecting  statistics  of  manufactures,  and  include  the  power  used  in  all 
industries  embraced  in  the  manufacturing  stati'-+i"s,  with  the  following  exceptions:  Coke;  dyeing  and  liuishing 
textiles;  glass;  liquors,  <listilled;  liquors,  mrJt;  mix^nl  textiles;  and  shipbuilding.  The  classificatiou  by  industries 
is  the  same  as  that  adopted  by  the  division  of  manufactures. 

These  tables  show:  (1)  The  number  of  establishments  which  used  either  steam-  or  water-power,  or  both, 
during  the  whole  or  a  part  of  the  census  year  from  June  1,  1S79,  to  3Iay  31,  ISSO.  The  numlier  of  establishments 
here  reported  is  generally  less  than  reported  as  engaged  in  mantifacture  for  any  district  or  industry,  the  difference 
being  due  to  such  establishments  as  do  not  use  either  steam-  or  water-power,  or  to  sttch  as  were  not  in  operation 
during  any  part  of  the  census  year.  Thus,  iu  the  state  of  Massachusetts  there  are  reported  .'I-'iO  flouring-  and 
grist-mills,  but  only  344  of  these  are  retitrned  as  using  either  steam-  or  water-power,  the  remaining  0  being  driven 
by  wind ;  (2)  the  number  of  water-wheel  :ised  ;  (3)  the  total  power  of  these  wheels ;  (4)  the  number  of  steam- 
boilers,  not  including  such  boilers  as  are  used  for  generating  steam  exclusively  for  heating  purposes ;  (5)  the  total 
number  of  steam-engines  used;  (C)  the  total  power  of  these  steam-engines;  (7)  the  total  power  of  all  the  steam- 
engines  and  water-wheels  reported  as  used  in  manufacture  during  the  census  year. 

In  Table  I  are  presented  the  statistics  of  power  used  in  manufactures,  first,  by  totals  for  states  and  territories, 
and  second,  by  totals  for  some  of  the  leading  indnstri'^^.  In  many  cases  the  same  steam-engine  or  water-wheel 
was  reported  as  being  used  in  two  or  more  industries.  Where  no  satisfactory  division  of  power  could  be  made,  it 
was  included  in  each  industry,  and  a  deduction  made  from  the  total  of  all  industries  for  such  duplication,  as  is  shown 
in  the  table.  In  many  cases,  especially  in  the  larger  manufacturing  centers,  small  manufacturing  establishments 
will  rent  rooms  supplied  with  power  from  some  larger  establishment,  engaged,  perhaps,  in  an  entirely  different 
class  of  mannfjicture.  In  such  cases  the  steam-engines  and  boilers  <>r  the  water-wheels  will  be  included  with  the 
larger  establishment,  the  smaller  merely  being  credited  with  the  few  horse-power  used.  Again,  in  other  cases,  the 
steam  is  supplied  by  a  steam  supply  company.  In  this  way  a  number  of  establishments  will  report  their  engines 
and  power,  but  no  steam-boilers. 

Table  II  gives  the  statistics,  l_)y  state  and  territory  totals,  for  the  following  selected  industries,  viz  ;  Agricultural 
implements;  boots  and  shoes  (factory);  carpets;  carriages  and  wagons;  clothing,  mens:  cottou  goods;  felt  goods; 
tlonriug- and  grist-mill  products;  foundery  and  niachine-shop  products ;  hosiery  and  knit  goods;  iron  and  steel ; 
lumber,  sawed ;  paper;  printing  and  publishing;  salt;  sash,  doors,  and  blinds;  silk  and  silk  goods;  sugar  and 
molasses,  refined ;  woolen  goods ;  wool  hats ;  and  worsted  goods ;  the  statistics  for  all  other  industries  being 
grouped. 

Table  III  giv<\s  the  statistics  of  power,  by  indnstries.  for  each  state  nod  ferritory. 

These  statistics  are  prefaced  by  an  introductioii  containing  certain  coniparisons  with  the  statistics  of  powu- 
used  in  manufactures  as  retitrned  at  the  iNluth  Census,  and  showing  by  tables,  diagrams,  and  maps  the  distribution 
and  relation  of  steam-  and  water-power  used  in  manufactures  as  returned  at  the  Tenth  Census. 

In  conclusion.  I  desire  to  ackuowled-e  my  obligations  to  many  of  the  otiicers  and  clerks  of  the  Census  Offlce  tor 

their  valuable  assistance  in  the  compilation  of  these  statistics.     I  wish  especially  to  acknowledge  my  indebtedness 

to  Jlr.  F.  11.  Williams,  chief  of  the  division  of  manufactures,  and  to  my  assistant,  Mr.  G.  W.  Clapp. 

1  am,  sir,  very  resiiectfullv,  vour  obedient  servant. 

'  *         ^  '  '  ^  IIEiniA^^  HOLLEKITH, 

tSpccial  Agent. 
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STEAM-  AND  WATER-POWER  USED   IN  MANUFACTURES. 


At  the  Tenth  Census  there  were  reported  85,923  establishments  engaged  in  manufacture  in  the  United  States 
using  either  steam-  or  water-power  or  both.  As  shown  in  the  statistics  of  manufactures,  the  total  number  of 
manufacturing  establishments  reported  was  253,852.  Of  the  total  number  of  establishments  in  the  United  States 
engaged  in  manufactures  33.85  per  cent,  or  just  about  one-third,  are  reported  as  using  either  steam-  or  water- 
power  or  both.  The  total  amount  of  steam-  and  water-power  was  equivalent  to  3,410,837  horse-power,  or  an 
average  of  39.70  horse-power  for  each  establishment  using  power.  The  total  average  number  of  hands  employed 
in  all  industries,  as  shown  in  the  statistics  of  manufactures,  being  2,738,895,  would  give  an  average  of  1.25  horse- 
power for  each  hand  employed. 

Of  the  total  3,410,837  horse-power  reported,  1,225,379  horse-power,  or  35.93  per  cent.,  was  water-power  and 
2,185,458  horse-power,  or  64.07  per  cent,  was  steam-power. 

At  the  census  of  1880  there  were  reported  55,404  water-wheels  as  used  in  manufactures,  with  a  total  power  of 
1,225,379  horse-power,  being  equivalent  to  an  average  of  22.12  horse-power  per  wheel ;  72,304  steam-boilers  and 
56,483  steam-engines  were  reported  as  used,  with  a  total  power  of  2,185,458  horse-power,  equivalent  to  an  average 
of  38.69  horse-power  for  each  steam-engine,  or  of  30.23  horse-power  for  each  steam-boiler. 

At  the  Ninth  Census  there  were  reported  in  all  2,346,142  horse-power,  both  steam-  and  water-power ;  the  total 
number  of  hands  reported  as  employed  in  manufactures  being  2,053,996,  showing  an  average  of  1.14  horse-power 
per  hand  employed. 

Of  the  total  2,346,142  horse-power,  steam-  and  water-power  reported  as  used  in  manufactures  in  1870, 1,130,431 
horsepower,  or  48.18  per  cent.,  was  water-power,  and  1,215,711  horse-power,  or  51.82  per  cent.,  was  steam-power. 

At  the  census  of  1870  there  were  reported  51,018  water-wheels  as  used  in  manufactures,  with  a  total  power  of 
1,130,431  horse-power,  equivalent  to  an  average  of  22.16  horse-power  per  wheel,  and  40,191  steam-engines,  equivalent 
to  1,215,711  horse-power,  or  an  average  of  30.25  horse-i^ower  per  steam-engine. 

Comparing  the  statistics  of  power  used  in  manufactures  as  returned  at  the  census  of  1870  and  that  of  1880,  we 
have  the  following : 

THE  UNITED  STATES. 


WATEK-POWKE. 

STEAM-POWEE. 

Total  steam- 
and  water- 
power, 
horse-power. 

Number  of 
•water-wheels. 

Hor.='e-power. 

Numljerof        Horae-power. 
steam-engines.     -""'=^^""0 

1880 ..     . 

55,  404 
51,  018 

1,  225,  379 
1, 130,  431 

56,  483               2,  185,  458 
40,191     '           1,215,711 

3,  410,  837 
2,  346, 142 

1870 

Percentage  of  increase. . 

8.60                         8.40 

40.54                       79,77 

45.38     j 

From  this  we  see  that  the  total  amount  of  power  used  in  manufactures,  both  steam  and  water,  has  increased 
during  the  decade  1,064,695  horse-power.  Of  this  total  increase,  94,948  horse-power,  or  8.92  per  cent.,  is  due  to  the 
increase  in  the  amount  of  water-power  used,  while  969,747  horse-power,  or  91.08  per  cent.,  is  due  to  the  increase  in 
the  amount  of  steam-power  used. 

From  1870  to  1880  the  average  amount  of  power  used  per  hand  employed  has  increased  from  1.14  horse-power 
to  1.25  horse-power.  The  average  power  of  the  water-wheels  reported  has  fallen  off  from  22.16  horse  power  in  1870 
to  22.12  horse-power  in  1880.  This  may  be  due  largely  to  the  introduction  of  various  forms  of  small  hydraulic 
motors  for  light  work.  These  motors  are  practically  small  water-wheels,  and  have  been  counted  as  such.  The 
average  power  of  the  steam-engines  reported  has  increased  from  30.27  horse-power  in  1870  to  38.69  horse-power  in 
1880. 
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POWER  USED  IN  MANUFACTURES. 


The  total  amount  of  power  used  iu  manufactures,  as  returned  at  the  census  of  1870  and  that  of  1880,  is  giveu 
iu  the  following  table,  which  also  shows  the  percentage  of  increase  in  each  state  and  territory.  This,  however, 
must  be  regarded  as  an  approximate  comparison  onlj^ : 


1S70. 


ISSO. 


states  and  Territories. 


Total  steam- 

and  water- 

poTver. 


The  United  States . 


Alabama-., 
Arizona  ... 
Arkansas. 
California  . 
Colorado. . 


Connecticut 

Dakota 

Delaware 

District  of  Columbia. 
Florida 


Georgia. 
Idaho  - . . 
Illinois  . 
Indiana . 
Iowa 


Kansas 

Kentucky 

Ijouisiana  * 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 


K.P. 

2,  346, 142 

18,  751 

90 

7,646 

25,  370 

2,225 

80,  374 

324 
8,533 
1,889 
3,700 

38,  243 
606 

86,  044 
100,  369 

39,  547 


Total  steam- 
and  water- 
power. 

a.  P. 

3,  410,  837 

27,  576 

530  I 
15,  733 
32, 921  \ 
5,802 

118,  232 

2,224  ; 

15,  428 

3,143 

7,147 

51,169 

1,682 

144,  288 

131,  770 

54,  221 


Percent- 
age of 
increase. 


8,149 

21,  079 

39,568    ' 

54,929 

25  066 

11  346 

79,573 

100,  476 

32,422 

51, 259    ' 

184,356 

309,759 

105,851 

164,  74" 

20,139 

.'."J,  ooi.' 

12,  472 

18,  450 

55,  062     1 

80,749 

47.06 
488.  89 
105.  77 

29.76 
160.  76 

47.10 
586.  42 
80.80 
66.38 
93.16 

33.80 
177.  56 
67.69 
31.29 
37.11 

158.  67 
38.82 


26.27 
58.10 

68.02 
55.64 
167.  54 
47.93 
46.  65 


Stales  and  Territories. 


Montana'' 

^Nebraska 

i^Tevada" 

IN'ew  Hampshire 
Now  Jersey 

New  Mexico  - . . . 

New  York 

North  Carolina  . 

Ohio 

Oregon  . . . .' 

Pennsylvania .  -  - 
Rhode  Island  . . . 
South  Carolina .  - 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

"West  Virginia .  - 

Wisconsin 

Wyoming 


1870. 

1880. 

"~" 

Total  steam- 
and  water- 
power. 

Total  steam- 
and  water- 
power. 

Percent- 
age of 
increase. 

H.P. 

H.P. 

1,617 
3,311 

1,498 
8,494 

156.54 

8,545 
77,  078 

716 

87,  750 

13.85 

58, 139 

99,  858 

71. 7G 

911 

1,359 

4Q.18 

334,  363 

454, 143 

36.82 

33, 152 

45,  088 

36.00 

174,  323 

261, 143 

49.80 

8,277 

13,  589 

64.18 

363,  918 

512,  408 

40.80 

42,  027 

63,  575 

51.27 

14,  932 

25,  868 

73.24 

37,  981 

51,  952 

36.78 

13,  044 

30,  534 

.  134.08 

2,500 

4,689 

87,56 

51,  322 

63,  314 

23.37 

49,  612 

57, 174 

15.24 

2,823 

4,395 

55.^9 

27,  331 

37,  910 

38.71 

64,223 

106,  085 

65.18 

344 

765 

.118.48 

In  making  this  comparison,  it  must  be  noted  that  the  classification  adopted  iu  the  census  of  1870  and  that 
nsed  in  1880  are  not  exactly  alike.  Thus  it  would  appear  that  there  was  a  falling  off  in  the  amount  of  power  used  in 
manufacture  in  the  state  of  Louisiana  from  25,066  horse-power  iu  1870  to  11,346  horse-power  iu  1880.  This  is  due  to  the 
fact  that  in  the  census  of  1870  the  sugar  made  on  the  plantations  direct  from  the  raw  cane  was  included  as  a  product 
of  manufacture,  while  in  1880  it  is  included  with  the  products  of  agriculture.  Thus,  in  order  to  make  a  comparisoft, 
we  must  deduct  18,296  horse-power  used  on  the  sugar  plantations  from  the  total  25,066  horse-power,  and  we  would 
then  have  for  the  industries  included  in  the  census  of  1880  an  increase  of  from  6,770  horse-power  in  1870  to  11,346 
in  1880. 

In  the  state  of  Kevada  it  would  appear  that  there  was  a  falling  off  from  8,545  horse-power  in  1870  to  716 
horse-power  in  1880.  |  In  the  census  of  1870  we  find  that  the  following  industries  are  included  iH  statistics  of 
manufactures :  "  Quartz  milled,"  7,174  horse-power,  and  "  Lead,  pig ",  215  horse-power.  These  industries  are  included 
in  the  statistics,  not  of  manufacture,  but  of  mining,  in  the  census  of  1880 ;  therefore,  in  order  to  make  a  comparison, 
we  must  deduct  7,389  horse-power  from  the  total  for  1870.  This  would  still  leave  the  amount  of  power  reported  in 
1870  slightly  in  excess  of  that  reported  in  1880,  owing  probably  to  the  very  rapid  development  of  mining  in  1870 
and  the  consequent  demand  for  sawed  lumber  and  other  products  of  manufacture. 

This  table  shows  a  decrease  for  Montana  in  the  total  amount  of  power  reported  as  used  in  manufactures.  If 
we  deduct  780  horse-power  for  "Quartz  milled"  from  the  total  for  1870,  we  would  then  have  an  increase  from  837 
horse-power  in  1870  to  1,498  horse-power  in  1880. 

In  .  ;■ .'  census  of  1870  w^e  find  that  the  industry,  "  Quartz  milled,"  is  reported  in  California  with  2,739  horse-power. 
This  ought  also  strictly  to  be  deducted  before  making  a  comparison.     With  these  exceptions,  the  classification  of 
industries  in  the  census  of  1870  and  that  used  in  1880  are  so  nearly  alike  that  a  comparison  can  safely  be  made. 
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4  POWER  USED  IN  MANUFACTURES. 

The  following  table  shows  the  total  amount  of  power  available  in  some  of  the  more  important  industries  and 
the  percentage  of  increase,  the  total  number  of  hands  employed  in  these  industries,  as  reported  in  the  statistics  of 
manufactures,  and  the  amount  of  power  available  per  hand  employed,  according  to  the  census  of  1870  and  that  of  1880 : 


Industries. 


Agiicultural  implements 

Boots  and  shoes  (factory) 

Cotton  goods  * 

Flouring-  and  grist-mill  products 

Iron  and  steel 

Lumber,  sawed 

Paper 

Printing  and  publishing 

Silk  and  silk  goods 

Sugar  and  molasses,  refined 

Woolen  goods 

Worsted  goods 


1870. 


1880. 


Total  steam- 
and  water- 
power. 


B.P. 

26,  082 

3,  0,55 

146,  040 

576,  086 

170,  675 

641,  665 

.53,218 

7,840 

1,011 

9,  655 

85, 101 

8,016 


Total  number 
of  hands 
employed. 


25,  249 
91,702 

13,5.  519 
58,  448 
77,  555 

149,  997 
17,910 
30,743 
6,699 
4,597 
77,  870 
12,  920 


Power 
per  hand 
employed. 


H.P. 

1.03 
0.03 
1.08 
9.87 
2.20 
4.28 
2.97 
0.26 
0.29 
2.10 
1.09 
0.62 


Total  steam- 
and  water- 
power. 

B.  P. 

44,731 

11,574 
275,  504 
771,  201 
397,  247 
821,  928 
123, 912 

16,  325 
8,810 

20,  522 
106,  507 

16,  437 


Total  number 
of  hands 
employed- 


30.  580 
111.152 
185.472 

58,407 
140,978 
147,  950 
24, 422 
58,  478 

31,  3.37 
5,857 

86,  .504 
18,  803 


'    Percent- 
'        aire  of 
Power      1 1  increase  in 
per  hand  *"*"! 

employed.        P<"^"- 


IT.  r. 

1.13 
0.10 
1.49 
13.20 
2.  82 
6.56 
5.  07 
0.28 
0.28 
3.50 
1.23 
0.87 


71.50 
278.  85 

88.06 

33.73 
132.  75 

28.09 
132.34 
108.  23 
361.  02 
112.56 

25.15 
105.05 


Including  both  specific  and  special  cotton-mills. 


The  following  table  shows  the  relative  amount  of  steam-  and  of  water-power  used  in  some  of  the  more 
important  industries,  as  returned  at  the  census  of  1870  and  that  of  1880 : 


Indnatrles. 


1870. 


Water- 
power. 


Steam- 
power. 


I 


Agricultural  implements 

Boots  and  shoos 

Cotton  goods* 

Flouring-  and  grist-mill  products 

Iron  and  steel 

Lumber,  sawed 

Paper 

Silk  and  silk  goods 

Woolen  goods 

Worsted  goods 


Per  cent. 
39.14 
5.44 
67.84 
70.74 
9.72 
50.93 
78.25 
41.29 
62.17 
57.81 


Per  cent 
60.86 
94.56 
32.16 
29.26 
90.28 
49.07 
21.75 
58.71 
37.83 
42.19 


1880. 


Water- 
power. 


Per  cent. 
28.27 

3.54 
53.99 
60.94 

4.16 
33.91 
70.70 
17.73 
50.33 
38.34 


Steam- 
power. 


Per  cent. 
71.73 
96.46 
46.01 
39.06 
95.84 
66.09 
29.38 
82.27 
49.67 
61.66 


*  Includes  both  specific  and  special  cotton-mills. 

t  The  percentage  of  the  total  steam-  and  water-power  which  was  used  in  each  of  the  leading  industries  in  1870 
and  1880  is  given  in  the  following  table.  Only  such  industries  as  reported  a  total  of  over  100,000  horse-power  in 
1880  are  given,  all  other  industries  being  grouped: 
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Industries 


Percentage  of  the 

total  steam-  and 

water-power. 


1870. 


Lumber,  sawed 

riouring-  and  grist-mill  products. . . 

Iron  and  steel 

Cotton  goods  (specific  and  special).. 

Paper 

Woolen  goods  

All  other  industries 


27.35 
24.58 
7.28 
6  22 
2.27 
3.63 
28.67 


1880. 


24.10 
22.61 
11.65 
8.08 
3.63 
3.12 
26.84 
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The  proportional  ainouuts  of  steam-  and  of  water-power  used  in  manufactures  in  the  different  states  and 
territories  according  to  the  census  of  1870  and  that  of  1880  are  shown  in  the  following  table  : 


states  and  Territories. 


Tlio  United  States  . 


Alabama . . 
Arizona.  .. 
Arliansas  . 
California . 
Colorado  . . 


Connecticut 

Dakota 

Delaware 

District  of  Columbia . 
Florida 


Georgia  . 
Idaho  -  - - 
Illinois  . 
Indiaoia . 
Iowa 


Kansas  ... 
Kentucky 
Louisiana . 

Maine 

Maryland . 


Maasachusetts . 

Michigan 

Minnesota 

Mississippi  — 
Missoui'i 


Montana 

Nebraska 

Nevada 

New  Hampshire  . 
New  Jersey 


Now  Me-\;ico  . . . 

New  York 

North  Carolina 

Ohio 

Oregon  


Pennsylvania  . . 
Rhode  Island  . 
South  Carolina 

Tennessee 

Texas  


Utah 

Vermont 

Virginia 

"Washington  . . . 
West  Vii-ginia  . 


Wisconsin  . 
Wyoming.. 


1S70. 


Water-power. 


Fer  cent. 
48.18 


58.72 
11.11 
20.21 
27.11 
35.60 

67.68 
23.46 
49.46 
58.23 
14.27 

71.69 
48.68 
15.05 
23.43 
36.03 

21.95 
19.31 
0.57 
88.11 
66.  94 

57.  42 
32.97 
64.  82 
19.67 
12.07 

49.17 
43.67 
29.70 
88.60 
44.43 

72.34 
62.28 
79.06 
25.67 
70.15 

39.01 
43.97 
69.62 
51.38 
14.03 

86.76 
87.48 
83.05 
50.  02 
37.30 

52.50 
9.88 


Steam-power. 


Per  cent. 
51.82 


41.28 
88.89 
79.79 
72.89 
64.40 

32.32 
76.64 
50.64 
41.77 
85.73 

28.31 
51.32 
84.95 
76.57 
63.97 

78.05 
80.69 
99.43 
11.89 
43.06 

42.68 
67.03 
35.18 
80.33 
87.93 

50.83 
56.33 
70.30 
11.40 
65.57 

27.66 
37.72 
20.  94 
74.33 
29.85 

60.99 
56.03 
30.38 
48.62 
85.97 

13.24 
12.  52 
16.95 
49.98 
62.70 

47.50 
90.12 


1880. 


"Water-power. 


Per  cent. 
35.93 


42.78 
30.19 
12.86 
14.73 
31.  87 

51.77 
36.11 
31,02 
28.00 
13.14 

58.76 
67.54 
12  09 
16.55 
37.56 

36.11 
16.41 
0.79 
79.34 
35.20 

44.67 
20.88 
53.25 
18.69 
10.11 

63.68 
64.69 
15.08 
78.81 
27.10 

68.58 
48.30 
66.68 
14.80 
68.11 

21.52 
34.98 
53.63 
36.73 
8.21 

75.39 
82.49 
65.53 
26.96 
24.94 

42.75 
6.03 


■power. 

Per  cent. 
64.07 

57.  22 
69.81 
87.14 
85.27 
68.13 

48.23 
03.80 
68.98 
72.00 


41. 24 
32.40 
87.9) 
83.45 
62.44 


33.59 
90.21 
20.66 
64.80 

65.33 
79.12 
46.75 
81.31 


35.31 
■84.92 
21.19 
72.90 

31.42 
51.70 
33.32 
85.20 
3L«9 

78,48 
65,02 
46.37 
64.27 
91.79 

24,61 
17,51 
34,47 
73.04 
75.06 

57.25 
94.97 
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The  percentage  of  the  total  ainoiuit  of  steaui-  and  water-po-^ci',  of  the  total  auionut  of  water-power,  and  of 
the  total  amount  of  steam-power,  reported  for  each  state  and  territory,  is  given  in  the  following  table.  The  rank  of 
each  state  in  the  amount  of  power  used  is  also  given : 


states  and  TeiTitorics. 


[Percentage  of 

Eank  in     I     tlie  total  Eank  iu 

total  power,     steam-  and     ■watcr-po'^er. 

Avater-power. 


Percentage  of, 

I  he  total 
water-pOAver. 


Kank  in 

steam-power. 


Alatama.- 
Ariz'ina... 
Arkansas . 
California. 
Colorado . . 


Connecticut 

Diiketa 

Delaware 

District  of  Colmnliia. 
Florida 


Gc[.r.;ia 
Idaho . . 
Illinois. 
Indiana 
Iowa  . . 


Kansas  — 
Kentucky. 
Louisiana  . 

Maine 

Mar  J  land  . 


Massachusetts  . 

Michigan 

Minnesota 

Mississippi 

Missouri 


Monljina 

^'ehraska   

IS^'evada 

New  Hainpshire  . 
New  Jersey 


Xew  Jlexico 

New  Yerl: 

North  Carolina  . 

Ohio 

Oregon 


PennsylraDia-,, 
Rhode  Island . . 
Soutli  C;iin!ina  . 

Tennessee 

Texas  


trtah 

Vernjout 

Virginia 

Washington  . . . 
West  Virginia . 


Wisconsin  . 
Wyoming.. 


27 
47 
31 


41 
32 
40 
36 


42 
fl 

7 
18 

29 
17 
34 
10 
21 

3 

5 

19 

30 

13 

43 
3.5 
46 
12 
11 


23 
4 
33 


38 
15 
16 
39 

24 

9 
45 


0.81 
0.  02 
0.46 
0.97 
0.17 

S.47 
0.07 

0.  45 
0.09 
0.21 

1.50 
0.05 
4.  23 
3.80 

1.  .59 

0.  02 
1.01 
0.33 
2.93 
1.50 

9.08 
4.83 
1.58 
0.54 
2.37 

0.04 
0.  2.5 
0.02 
2.57 


0.04 
13.31 
].02 
7.66 
0.40 


1 

1.5.  02 

14 

1.80 

28 

0  76 

20 

1.52 

20 

0.90 

0.14 
1.  S6 
1.08 
0.13 
1.11 

3.11 

0.  02 


23 
44 
35 


6 
43 
31 
42 
40 


17 
18 


26 

46 

4 

20 


11 
14 
33 


39 


41 
1 

13 
9 


3 
16 

19 
34 

32 

10 

24 

8 


0.96 
0.01 
0.17 
0.40 
0.15 

4.99 
0,07 
0.39 
0.07 
0.08 

2.45 
0.09 
1.42 
1.  7S 
1.66 

0.62 

0.74 

'     0.01 

6.51 

1.47 

11.29 
2.81 
2.34 
0.28 
0.07 

0.08 
0.45 
0.01 
5.04 
2.21 

0.08 
17.90 
2.45 
3.15 
0.76 

9.  CO 
1.81 
1.13 
1.51 
0.20 

0.29 
4.20 
3.06 
0.10 
0.77 

3.70 


PercHDtafie  of 

tlie  total 
jteam-power. 


18 
36 

11 
40 
33 
39 
34 


0 

7 
14 

29 
12 
31 


4 
6 

20 

27 

9 

45 
38 
43 

24 


2 

26 

3 


1 
13 
30 
15 
19 

41 
32 
23 
37 
17 

10 

42 


0.72 
0.02 
0.63 
1.28 
0.18 

2.01 
0.07 
0.49 
0.10 


0.97 
0.02 
5.80 
5.03 
1.55 

0.02 
2.10 
0.52 
0.95 

1.52 

7.84 
6.96 
1.15 
0.69 
3.32 

0.02 
0.14 
0.03 
0.83 
3.33 

0.02 
10.74 

0.69 
10.18 

0.20 

18.40 
1.89 
0.55 
1.53 
1.28 

0.05 
0.61 
0.90 
0.15 
1.30 

2.78 
0.03 


»  Less  than  0.004  of  1  per  cent. 

From  this  table  we  see  that  Pennsylvania  stands  first  iu  the  total  amount  of  power  used  iu  manufactures  with 
15.02  per  cent,  of  the  total  for  the  United  States.  New  York  is  second,  with  13.31  per  cent.;  Massachusetts  third, 
with  9.08  per  cent.;  and  Ohio  fourth,  with  7.C0  per  cent,  of  the  total.  In  the  amount  of  water-power  used,^ew 
York  is  first,  with  17.90  per  cent.;  Massachusetts  second,  with  11.29  per  cent.;  Pennsylvania  third  with  9  per 
cent;  aud  Maine  fourth,  with  0.51  per  cent.-  of  the  total  amount  of 'water-power  used  in  the  Lnited  btates^.  i<or 
32  M  M  ' 
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steam-power  we  again  liaA'e  Penusylvania  first,  with  18.40  per  cent.;  New  York  second,  with  10.74  per  cent.;  Ohio 
third,  with  10.18  per  cent.;  and  Massachusetts  fourth,  with  7.84  per  cent,  of  the  total  amount  used  in  the  Uuitecl 
States. 

It  is  interesting  to  compare  the  amount  of  power  used  in  each  state  and  territory  with  the  area  of  that  state 
or  territory.  For  this  purpose  the  following  table  has  been  computed.  In  it  the  area  of  each  state  and  territory 
is  given,  and  the  average  amount  of  water-  and  steam-power,  of  water-power,  and  of  steam-power  per  square  mile: 


States  and  Territoriea. 


Area. 


Total  steam- 
;    and  water- 
i    power  per 
I  square  mile. 


Water-power 

per  square 

mile. 


Alabama.. 
Arizona . . . 
Arkansas . 
California . 
Colorado . . 


Connecticut  . 

Dakota 

Delaware 


District  of  Columbia. 
Florida 


Georgia. 
Idabo . . . 
Illinois  . 
Indiana . 
Iowa 


Kansas  — 
Kentucky  . 
Louisiana . , 

Maine 

Maryland . 


Massachusetts. 

Michigan 

Minnesota 

Mississippi 

Missouri 


Montana 

Nebraska 

iS'evada 

Kew  Hampshire . 
Xew  Jersey 


"Xew  Mexico 

X<.-wTork 

North  Carolina  . 

Ohio 

Oregon  


Pennsylvania  .. 
Khode  Islaud  .. 
^■|  \\:li  C.ii'olina. 

Teunesbce 

Texas 


rtah 

VeiTiiont 

Virginia 

Washington  ... 
West  Virginia . 


Wisconsin  . 
Wyoming- - 


Square  miles. 

53,540 
112,  920 

53.  045 
155,  980 
103,  G4j 


147,  700 


GO 
54,240 


84,  290 

56,  000 
35,  910 
55,  475 

81,  700 

40,  000 

45,  420 
29,  895 

9,860 

8,040 

57,  430 
79,  205 

46,  340 
68,  735 


145, 

76, 

109, 


\^1 
47, 
48, 
40, 
94, 


«,  985 

1,  085 

30,  170 

41,750  j 

262,290 

i 

82,190  } 
9,  135  \ 
40,  125  I 
00,880 
24,  045 

54,450 
97,  575 


P. 

0.54 
0.01 
0.30 
0.21 
0.06 

24.40 
0.02 
7.87 

02.38 
0.13 

0.  57 
0.02 
2.  58 
3.67 
0.96 


0.26 

1.37 

0.25 

3.36 

5.20 

38.53 

3.87 

0.68 

0.40 

1.17 

0.01 

0.11 

0.01 

9.74 

13.39 

1 

0.01 

9.54 

0.93 

6.41 

0.14 

11.39 

58.  59 

0.80 

1.24 

0.12 

O.OC  j 
6.93  I 
1.42  j 
0.07  i 
1.54  \ 

1.95  I 
0.01  ' 


a.  P. 

0.23 
(*) 
0.-04 
0.03 
0.  Ii2 

12.63 
0.01 
2.44 

14.67 
0.02 

0.51 
0.01 
0.31 
0.01 
■0.37 

0.09 
0.23 
(*) 
2.67 
1.83 

17.21 
0.60 
0.36 
0.07 
0.12 

0.01 
0.07 
(•) 
7.68 
3.63 

0.01 
4.01 
0.02 
0.95 
0.10 

2.45 
20.50 
0.46 
0.44 
9.01 

0.04 
5.72 
0.93 
0.02 
0.38 

0.83 


Steam-T 
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'  Less  than  0.005  horee-power  per  square  mile. 
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From  this  table  it  appears  that  PeDnsylvauia,  'W'hicb  stands  first  iu  the  total  amount  of  power  used,  shows 
only  an  average  of  11.39  liorse-power  per  square  mile;  ISTew  York,  which  stands  second,  shows  an  average  of  only 
9,54  horse-power  per  square  mile;  while  Massachusetts,  which  stands  third  in  the  total  amount  of  power  used,  has 
an  average  of  38.53  horse-power  per  squaie  mile.  The  highest  average  js  in  Ehode  Island,  where  we  find  58.50 
horse-power  (steam  and  water)  per  square  mile. 

Again,  New  York,  which  stands  first  in  the  total  amount  of  water-power  used,  shows  only  an  average  of  4.01 
horse-power  per  square  mile,  while  Massachusetts,  which  stands  second  in  the  total  amount  of  water-power  used, 
shows  an  average  of  17.21  horse-power  per  square  mile. 

The  territory  of  the  United  States  can  be  divided  into  five  sections,  as  follows :  The  Northern  Atlantic  states; 
the  Southern  Atlantic ;  the  Northern  Central,  or  Middle ;  the  Southern  Central,  or  31iddle;  and  the  Western.  In 
the  Northern  Atlantic  States  are  included  all  the  states  along  the  Atlantic  coast  from  Maine  to  Pennsylvania  and 
Xew  Jersey.  The  Southern  Atlan  tic  includes  all  the  states  along  the  coast  from  Delaware,  Maryland,  and  West 
Virginia  to  Georgia  and  Florida.  The  Western  division  includes  all  the  western  territory  from  Montana,  Wyoming, 
Colorado,  and  New  Mexico.  The  remaining  central  or  middle  territory  is  divided  by  a  line  along  the  northern 
boundary  of  Texas,  Indian  Territory,  Arkansas,  and  Kentucky  into  the  Northem  and  Southern  Central  or  Middle 
divisions  respectively. 

The  distribution  of  power  used^  in  manufactures  in  these  sections  is  shown  in  the  following  table,  which  gives 
the  total  amount  of  power  (steam  and  water),  the  total  amount  of  water-power,  and  the  total  amount  of  steam- 
power  used  in  each  of  these  five  divisions: 


Divisions. 


Total  steam-  and      ttt  *  '    c^^ 

'     water-power.     [    Water-power.    |    Steam-power. 


S.  P. 

TJnitea  States 3,410,8.37 

Northern  Atlantic I  1,809,  515 

Southern  Atlantic '  294, 186 

Northern  Central :  1,028,080 

Southern  Central i  210,  520 

Western |  67,936 


s.  p. 

IT.  P. 

1,225,379 

2, 185,  438 

779,  695 

1,029,920 

145,  568 

148,618 

228,  770 

7B9,  910 

47,  444 

163,  076 

24,  0112         1 

4B,  934 

The  following  table  gives  the  percentage  of  the  total  steam  and  water-power,  of  the  total  water-power,  and 
of  the  total  steam-power  used  in  each  of  these  five  divisions : 


BivisiODS. 

Percentage  of  the  Percentage  of  the  Percentage  of  the 
1      total  steam-                   total                         total 
and  water-power,      water-power.          steam-power. 

Northern  Atlantic 

Southern  Atlantic 

Northern  Central 

Southern  Central 

53.05 

8.63 

30.16 

1                6.17 

1.S9 

63.62 
11.88 
18.67 
3.87 
1.90 

47.  13 

6.  60 

^               30. 60 

7.46            i 
2.01 

From  this  we  see  that  53.05  per  cent.,  or  over  one-half  of  all  the  power  reported,  is  in  the  North  Atlantic  states. 
The  Northern  Central  reports  30.16  per  cent.,  or  nearly  one-third  of  the  total  amount  used  in  the  United  States ; 
that  is,  83.21  per  cent,  of  all  the  power  used  in  manufactures  is  in  the  Northern  Atlantic  and  Northern  Central  states. 

Of  the  total  amount  of  water-power  used  63.02  per  cent.,  or  nearly  two-thirds,  is  reported  in  the  Northern 
Atlantic  states.  The  New  England  states  report  iu  all  34.51  per  cent,  of  the  total  water-power.  The  Atlantic 
states  (Northern  and  Southern)  report  74.50,  or  nearly  three-fourths  of  all  the  water-power  used  in  manufactures. 

The  relative  importance  of  steam-  and  water-power  in  the  various  sections  of  the  country  is  shown  in  the 
following  table: 


Divisions. 


Water-power.      Steam-power, 


Perec  in: 

United  States '  35.  93 

Northern  Atlantic !  43.08 

Southei-n  Atlantic 49.48 

Northern  Central '  22. 24 

Southern  Central ,  22.54 

W^estern — j  35.33 
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A  comparison  between  the  amount  of  j^ower  reported  in  various  sections  of  tlie  country  and  the  extent  of 
territory  is  given  in  the  follo^Yiu8■  tabic,  based  upon  areas  as  computed  by  Mr.  Gannett,  geographer  to  the  Tenth 

Census : 


Divisions. 


Arpa  in  snuare  '^^'-'ra,£ie  power  per  Average  water-  Average  steam-, 
mibV  squ.ue  mile  power  per      |      jiowcrper 

*"  ■  I  (steam  and  water).,    square  mile.       square  milo.    I 


TTuited  t:tcitcs 

*  2,  900,  170 

n.p. 

1.18 

B.  P. 
0.42 

n.p. 

0.  75 

162,  OGo 

268,  620 

753,  530 

*  540,  385 

1, 175,  550 

11. 16 
1.09 
1.36 
0.39 
0.06 

;         4.81 

;            0.54 
0.30 
0.09 

1            0.02 

1 
6.35 

0.55 

1. 06            ' 

0.  30 

0.04           ; 

! 

*  Exclusive  of  Indian  and  unorganized  territory.  / 

In  the  accompanying  maps  and  diagrams  some  of  the  leading  facts  of  these  statistics  have  been  graphically 
illustrated. 

Plate  I  is  a  graphical  comparison  of  the  statistics  of  power  used  in  manufactures  as  returned  at  the  Teutb 
Census,  with  similar  statistics  as  returned  at  the  Ii^iuth  Census.  The  plate  shows  the  relation  of  steam-  and  water- 
power,  and  the  distribution  of  the  total  amount  of  jyower  among  certain  leading  industries  in  1870  and  in  1880. 

Plate  II  shows  the  distribution  of  power  by  states  and  territories,  and  the  relative  importance  of  steaDi-  and 
water-power  in  each,  as  returned  at  the  census  of  1880. 

Plate  III  is  a  comparison  of  the  statistics  of  power  used  iu  certain  leading  industries  as  returned  at  the  census 
of  1870  and  that  of  1880. 

The  distribution  of  power  used  in  manufactures,  or,  if  it  may  be  so  called,  the  density  of  power,  is  shown  in  the 
accompanying  maps;  one  showing  the  distribution  or  density  of  the  total  power,  the  other  of  water-power,  and  the 
third  of  steam-power. 

In  the  comi^ilation  of  these  maps  the  county  was  taken  as  the  unit,  the  average  amount  of  power  per  square 
mile  was  computed  for  each  county,  and  that  county  ranked  from  I  to  VI,  as  shown  in  the  Ipgend  of  the  maps. 
These  maps  were  not  carried  west  of  the  99th  meridian,  the  amount  of  power  reported  as  compared  with  the  extent 
of  the  territory  being  so  small  that  this  would  have  been  of  no  particular  interest,  and  might  have  been  misleading. 

The  fourth  map  shows  the  relative  importance  of  steam-  and  water-power  in  various  sections  of  the  country. 
The  county,  iu  the  compilatiou  of  this  map,  was  likewise  taken  for  the  unit,  curves  being  drawn  dividing  the 
territory  where  there  was  an  excess  of  steam-power  from  that  which  reported  an  excess  of  water-power. 
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Areus  ot  circles  proportional  to  total  amoarit  ol  power. 
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PROPORTION   OF   STEAM   AND   WATER-POWER. 

Shaded  sag-meuts  proportional  to  -water-power: 
Blank  seg-nients  proportional  to  steam-power. 
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DISTRIBUTION   OF   POWER    BY   INDUSTRIES, 

Areas  of  segments  proportional  to  the  total  amomit  of  power  used  in  the  respective  industries. 

1  SQ.  inch  =  430.400  H.  P. 
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DISTRIBUTION    BY   STATES   AND  TERRITORIES:     1880. 
Ai-eas  of  civcles  proporMonal  Lo  total  amount  of  power. 
Shaded  sos-ments  proportional  tn  wa.ter-power. 
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o        o 


W^^^    V      ^         TTa,         c';:o.         Ut'aH.      W..H.  O.C.  OAK.        lOAHO.      MONT        N,M«.        WV.  ..V.        .n,. 
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POWER  USED  IX  MANUFACTURES. 

Table  I.— POWER  USED  IX  MAXUFACTURES  IX  THE  UXITED  STATES:  1880. 

A— BY  STATES  AND  TERKTIOKIES. 


States  ami  Territories, 


The  United  States 


Alabama.. 
Ari/oua  .  - 
Arkau.as. 


Culilurni;; 
Cplorado. 


Connecticut 

Dakota     

Delaware   

District  oi' Columbia- 
Florida 


Georgia. 
Idalio ... 
Llinois  .. 
Indiana 
lou'a — 


Kansas  — 
Kentucky  . 
Louisiana. . 

Maine 

Maryland .  - 


Massachusetts. 

Michigan 

Minnesota , 

Mississippi 

Missouri 


Montana.. 

Xehni^ka 
ISTevada. .. 


Xew  Hampshire  . 
Xew  Jersey . 


Xcw  Mexico 

Xcw  York 

North  Carolina . 

Ohio 

Or6;:oii 


Pennsylvania. .. 
Khode  Island .  .. 
South  Carolina.. 

Tennessee 

Texas 


Utah 

Vermont 

Virgioia 

"Washington . . . 
"West  Yirgiuia . 


^Vlscousia. 
"Wyoming . . 


WATER  rOWER. 


STEAM-rOWER. 


No.  of 

establish- 
ments. 


8.3,  023 


No.  of 
■wheels. 


Hor.se-power. 


No.  of 

hoilcrs. 


2, 15-i 
10 


No,  of 
0UL;ines. 


JG,  -ISS 


,  185,  4.3 


Total 

steam-  and 

■\v;itcr-[iowcr. 

iU.  F.) 


3,  410,  837 


1,257 

931 

11,  797 

616 

551 

15,  779 

27,  570 

21 

8 

160  , 

15 

14 

370 

530 

729 

149 

2,024 

555 

.545 

13,  709 

15,  733 

1,  000 

205 

4,850 

990 

779 

28,  071 

32,  921 

181 

1,  849 

158 

152 

3,953 

5,803 

2,028 

1,764 

61,  205 

1,  670 

1,124 

57,  027 

118,  232 

79 

30 

803 

56 

55 

1,421 

2,224 

317 

232 

4,785 

365 

254 

10,  043 

15,  028 

115  [ 

15 

880 

127 

118 

2,203 

3,143 

244 

70 

939 

201 

193 

0,208  : 

7,147 

2,  074 

1,917 

30,  007 

948 

709 

21,102 

51, 169 

C7 

48 

1,136 

22 

546 

1,  082 

3,722 

751 

17,  445 

4,143 

3,445 

126,  843 

144,288 

4,006 

1,143 

31,810 

3,889 

3,  634 

109,  960 

131,770 

1,  540  , 

•  1,  093 

20,  363 

1,229 

•  1,068 

33,  858 

54,  221 

578 

209 

7,611 

426 

396 

13,  408 

21,  079 

1,  707 

053 

9,  012 

1,630 

1,494 

45,  917 

54,  929 

402 

13 

90 

491 

43U 

11,250 

11,  340 

1,  918 

2,887 

79,  717 

747 

511 

20,759 

100,  470 

1,532 

1,004 

18,  043  ' 

1,202 

914 

33,210  i 

51,  259 

5, 173 

3,046 

138,  302 

5,105 

3,096 

171,397 

300,  7,59 

3,  581 

1,746 

34,  395 

4,100 

3,085 

130,  352 

164,  747 

964  ! 

650 

28,  089 

760 

569 

2.5,191  i 

53,  880 

893  ; 

301 

3, 449  I 

670 

635 

15,  001 

18,  450 

2,  428 

537 

8,162 

2,448 

2,128 

72,  587 

80,  749 

63 

39 

954 

31 

31 

544 

1,498 

262 

245 

5,495 

128 

120 

2,999 

8,494 

20 

0 

108 

27 

23 

608  1 

716 

1,653 

2.122 

09, 155 

598 

450 

18,595  ' 

87,  750 

2,  228 

1,213 

27,  066 

2,  253 

1,619 

72,792 

99,  838 

78 

09 

932 

19 

19 

427 

1,359 

11,  776 

9,752 

219,  348 

8,101 

6,072 

234,  795 

454, 143 

2,370 

30,  063 

699 

610 

15,  025 

45,  088 

G,  6.-^4 

2,080 

38,  641 

7,081 

6,215 

222,  602 

261, 143 

4-13 

373 

9,  255 

196 

176 

4,334 

13,  569 

10,  381 

7,075 

110,276 

12,  095 

7,913 

402, 132 

512,  408 

608 

386 

22,  240 

1,164 

476 

41,333 

63,  575 

1,259 

1,057 

13,  873 

592 

609 

11,  995 

25,  .'  68 

2,108 

'          1, 382 

18,  564 

1,074 

907 

33,  388 

51,  952 

1,334 

174 

2,508 

1,  229 

1,107 

28,  020 

30,  534 

243 

214 

3,535 

65 

55 

1, 154 

4,689 

1,  582 

2,138 

I     52,226 

378 

272 

11,  088 

03,314 

2,  768 

2,39D 

37,  464 

982 

899 

19,  710 

57,174 

70 

1       46 

1,185 

!       96 

01 

3,210 

4,395 

1,190 

i      «■» 

;      9, 454 

934 

816 

28,  456 

37,  910 

45,  356 
38 


679  ' 

1,  300 

00,  729 

106,  065 

18 

18 

717 

755 
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Table  I.— POWEE  USED  IN  MAXUFACTUEES  IX  THE  UNITED  STATES:  1880. 

B— BY  INDUSTRIES. 


Industries 


AgriciTltnral  implemtnts 
EootM  and  shoes  (fotovy; 

Carpets  

Carria,^es  aud  Tvagons    . 
Clothiui:,  men's 


Cotton  floods  («)  . 
Pelt  Ciootls 


No.  of 

establisli- 

menta. 


1,281 

741 

59 

353 

140 

936 
2G 


j71';uiinfr-  and  grist-mill  products !      24,  258 

P'iiuidery  and  machiue-sbop  products    

Hosiery  and  knit  goods 


Iron  aud  steel 

Lumber,  saived 

Paper , 

Printinj;  and  publisbing 
Salt (6) 


Silk  and  silk  goods 

Sasb,  door^,  and  blinds  (r)  ... 
Su^ar  ;i:,l  molasses,  reiined  . 

"R'OL.len  gr.n.ls 

T.'oolbats 


"VTorsted  goods 

All  otber  industries 

Gross  total 

Deduct  duplicates  . 

Total 


4,209 
220 

781 

25,  080 

693 

1,548 

202 

197 
1,132 

49 
1,984 

43 

70 
21,  290 


85,  923 


85,  923 


W.iTER.rOWER. 


STEAM-rOWEU. 


519 

12,  645 

23 

410 

16 

2,151 

68 

1.447 

3 

11 

1 

1,265 

IS 

29,  020 

611 

118 

• 

360 

14,  639 

1,856 

59 


54 

234 


1,505 
7 

52 
5,293 


55,  783 
379 


55,  404 


148,  754 

1,141 

469,  937 

15,  364 

5,492 

10,  600 
278,  686 

87,  611 
335 
108 

1,562 
6,503 


53,  610 
072 

6,302 

124,  571 

1,  233,  870 

8,491 


1,  225,  379 


''rbe'eTs.'",S--P--- 


Number  of 
boilers. 


Numberof 
engines. 


1,160 
602 
244 
327 
123 

2,584 

9,448 

3,745 

224 

7,237 

20,  418 

1,018 

1,206 

267 

219 
993 
422 
1,676 
102 

203 
21,  046 


73,  316 
1,012 


72,  304 


1,014 
527 
SI 

232 
142 

786 

29 

8,  445 

3,639 

163 

3,205 
17.  208 

673 
1, 179" 

412 

1.56 
842 
301 
080 
47 

100 
17, 144 


57,  421 
938 


56,  483 


Horse-power. 


32,  080 
11, 104 
8,340 
9,366 
1,060 

126,  750 

1,490 

301,214 

84,  7SS 

6,069 

3S0,  711 
543,  242 
80,  301 
15,  990 
8,368 

7,248 
31,  391 
20,  522 
52,  897 

3,320 

10, 135 
519,  993 


Total 

steam,  and 

water-power 

(S.  P.) 


2,  213,  073 
27,  615 


44,  731 
11,  574 
10, 491 
10,813 
1,071 


2/ 0,534 

2, 031 

771,201 

100, 158 

11,  561 

397,  247 

821,923 

123, 912 

10,  .523 

8,476 

8,810 

37, 896 

211, ,'?: 

100,  507 

3,902 

10, 437 
644, 564 


1, 446, 943 
36, 106 


3, 410, 837 


a  Including  both  specific  and  special  cotton  mills. 

6  Tie  manufacture  of  salt  in  Micbigan  is  conducted  largely  in  connection  witb  tbe  manufacture  of  lumber.    In  many  snob  cases  the  steam  nsed  in  tbe  salt 
works  IS  supplied  from  the  boilers  of  the  saw-mills,  wbicb  are  therefore  not  included  with  tbe  statistics  of  salt  works 
c  Exclusive  of  power  used  in  manufacturing  sash,  doors,  and  blinds  in  combination  with  planing  mffls. 
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Table  II.— POWEE  USED  IX  MAXUFACTURES  IX  CERTAIX  IXDUSTRIES,  BY  STATES  AXD 

TERRITORIES  :  1880. 

AGRICULTURAL  IMPLEMENTS. 


Alabama 

Arkansas.... 
Calii'ornia  — 
Comiecticut  . 
Delaware  — 


G-eorgia. 
lUiuoia  .. 
Indiana. 
Towa  . . . 
Kansas  . 


Kentucky 

Maine    

Maryland 

ilas.-iachusett8. 
Michigan 


Minnesota 

Mississippi 

Missouri 

Nebra.ika 

Is'ew  Humj)shire  . 

!N'(>\r  .Tfi'sey 

Ni.'w  York 

Nrn'th  Carolina  .. 

O!iio    

Oregon 


Pennsylvania . . 
Ebofle  Island  . 
South  Carolina. 

Tennessee  

Texas   


Utah  

Vermont 

Virj^inia 

"West  Virginia  . 
"Wisconsin 


States  and  Territories. 


WATER-POWER. 

I      Ko,  of       ' 

I  establish-  '' 

meuts.      '  Nuraber  of  i 


lYbeek.     |Horac.power. 


7 

17 

C 

9 

133 

66 

35 


13 

23 

20 

24 

104 


3 

21 

4 

10 

18 
238 

25 

126 

3 


9  : 
41  ' 

20  1 


0 
144 
10 
11 

4 


1,041 
J5 


';           61 

1 '\... 

672 
30 

3 

l| 

1 
40 

:     10 

12 

913 
250 

1        12 

358 

1,484 
82 
0-2 


37 


428 

112 
3,971 
128 
209 
154 


STEAM-POWEE. 

Total 

; ~     steam-  and 

Xiimber  of  I  IsamhvT  of   „  ,  ^ator-powor. 

boilers,     i    cngmes.      Horse-power.,;       (H.P.) 


106 

305 

66 

2,-1 
5,300 
2,304 

851 
97 

803 


813 
1,931 

1,230 

70 

493 

55 

67 


a 

8 

7 

6 

0 

0 

8 

8 

1,59 

124 

(u 

56 

4(1 

35 

0 

0 

19 

17 

0 

5 

14 

13 

17 

12 

96 

90 

29 

2'' 

3 

3 

21 

22 

4 

4 

2 

2 

14 

12 

171 

1.53 

16 

16 

158 

120 

1 

1 

1.54 

137 

2 

o 

3 

2 

10 

10 

106 

4,  232 
203 

5,  922 


43 
151 
63 


8 

8 

140 

26 

2f: 

611 

5 

5 

120 

71 

tjA 

1,706 

Total. 


519 


12,  643 


32,086 


9 

106 

1,346 

81 

201 

0,788 

2,451 

871 

i          »^ 

803 

1,  536 

300 

1,  405 

2,339 

1,207 

70 

493 

55 

495 

278 

8,  203 

331 

6,  221 

150 

4,312 

71 

42 

178 

;       63 

12 

1,  058 

761 

120 

2,  002 

1       44, 731 

BOOTS  AND  SHOES  (FACTORY). 


California 

Connecticut  . 

G-eoroiia 

■  Illinois 

Indiana , 


Iowa 

Kirntncky  . 
-Louisinua. 

Maine 

Marviand . . 


Massachusetts 

Michigan 

Minnesota 

Mississippi  ... 
Mis.sonri 


^ew  Hampshii 
Kew  Jersey  . . 

New  York 

Ohio     

Oretjon 


Pennsylvania.. 
Rhode' Island  .. 

Vermont 

"Virginia 

Wfst  Virginia  . 

Wisconsin 


Total., 


Connecticut 

Maine 

Massachusetts  . 

New  .Jersey 

New  York 

Pennsylvania.. 

Total  . . . . 


9  ' 


471 
2 
2 
% 


741 


a  Power  reBted. 
CAEPETS. 


39 
59 


ll 

'        ^          '3 

!        13  !         93 

1       ^1 

i  '      8 

16 


1;        2 

30 

i        1 

191 

1 

j| 

n4 

il 

1 



':         23 

410 

4 

705 

2 

260 

10 

1,186 

9 

1 
38 


8 
11 


2 

627 


28 

1 

81 


44 
90 


12 
15 


008 
121 

0,933 
27 
BO 
10 
102 


33 

28  1 

511 

20 

18 

319 

54  '. 

52 

1,  006 

13 

.  13 

2:>3 

1 

1 

20 

23 

21 

380 

1 

i 

1.". 

17 

1 

1 

40 

11,104 


8 

1 

10 

900 

4 

1,420 

15 
47 

3,4l8 
2.  548 

81 

8,340 

2 
081 
121 

7,020 

27 

50 

18 

102 

541 

::]9 

1,  197 


3S9 
4 
15 
17 

40 

125 

.,574 


960 

4 

2,125 

200 
4,594 

2,  .548 


503 


12 


POWER  USED  IN  MANUFACTURES. 


TABLE  IL-POWEE  USED  IN  MANUFxVCTUEES  IN  OEETAIN  INDUSTEIES,  ETC.:  18S0. 

CARRIAGES  AXD  WAGOXS. 


States  and  Territories. 


;  WATEIi-rOWER. 

I     No.  of     ,  __. . _— 

eatablish-  | 

lufuts.        Number  of 


STEAM-POWER. 


Alabama 

Arkansas. -.- 
Caliibruia  ... 

Colorado  

GonnL'Cticut 


Dakota  (a) 

Delaware 

District  of  Columbia  . 


TUinuLs 


Indiana 

Jowa 

Kansas 

Kentucky  . 
Louisiana.. 


Maine 

ila.ssacliijsctts 

jMicliigan 

lilinue^ota    

ilis^i^-sij:]^]! 


Missouri 

New  Hampshire. 

New  -fpT'sey 

New  York    

North  Carolina  . . 


Ohio 

Pcnn.'^ylvituia 

lihodc  Islaud  (a) . 
South  Carolina  .. 
Tennesseo 


Texas  

Yermnut 

Yii  uiiiia 

AVfst  Virginia 
Wisconsin.  ... 


Total  . 


California 

Connecticut  . 

Illinois 

[ruli.ma 

Iowa 


Kentucky 

Louisiana 

Maryland 

Massacliusotts. 
Micbi^'an 


Minnesota  (a)  . .- 

Missonii   

New  Ilampsbire. 

New  Jprsoy 

New  York 


Ohio   

Pcnn.sylvania 

Vii'^tuia   

Wisconsin  (h)  - 


i,„ii,f,[- ui  ■  TT  ',  Number  of 

X"  Is      :  Horse-power.^l     ^^^^^^^ 


4     . 
1     . 
17 

1     . 

1  I  - 

■  1  r 

7  I 

30  l| 

19  i 

11  ' 

3  '. 

2  ,  . 

1  |.. 

9 
30 
25 

4 

3 


18 
1 


ft  Power  Tented. 
CLOTHING,  MEN'S. 


1 

19 


1 
1 
1 
13 
1 


18 

18 

1 

4 


Number  of 


Total 
steam-  and 
water-power. 
Horse-power.  j[       {S.P.) 


200 


0 

79 

12.'-. 

4 

32 

203 

:!7 

3U3 
10 


1 

00 

i 

8 

6 

70 

1 

17 

20 
9 

3  i 


21 
4 
3 

8 
0 
7 
43 
1 

39 
19 
1 


4 

0 

29 


337 


1 
1 

25 


1 
1 
1 
15 
1 


2 
34 

17 

17 

1 


18 
9 
•2 
3 
1 

4 

21 

19 

4 

3 

9 

4 


4 

2 

4 
4 
20 


1 

1 

1 

10 

1 


6  ii 
40  I 
£0 
20  !! 
201  'I 
l] 
4 
40 
15 
52 
953 

1,331 

240 

102 

2.10 

4 

30  ; 
309 
622 

00 
103 

280  i 

15:; 

1(12 


9,366 


65 
10 
393 
36 
10 

24 
16 
0 
172 
10 

10 

17 


3 

23 

49, 

461 

17 

180 

18 ; 

196 

1 

4 

4 

6 

40 

OJ 
20 
377 

4 

40 

15 

07 

1,043 

1,531 

208 

162 

230 

4 

115 
494 
634 
00 
105 


336 

139 

1,278 

40 


376 

1,  376 

361 

421 

12 

14 

33 

41 

150 

150 

25 
82 
73 


10,  813 


05 
10 
393 


24 
16 
6 
172 
10 

10 
17 
3 

23 
402 

180 

196 

4 

27 


Total  . 


1,071 


Power  rented. 


COTTON  GOODS. 


h  Steam  farnislied  by  steam-supply  company. 


Alabama  . ... 
Arkaii.a.:  ... 
C"iii!r.  tinit. 
Ilpl,,v,-a.r  ... 
Fbiri.ia 


G-eort.na . . . 
Illinois  .. 
Indiana . .. 
Kentneky 
Louisiana 


Maine 
Maryland  . 
Jla.ssailnls 

lli.lll-.UI 

ilinncsDla 

Mi-^SISSI] 

yiissiMiri 
New  Ilaiiii 
Nc\v.I..rse 
New  yo[.|^ 


pi  . 


16 

9 

1,  3117 

19 

" 

510 

1,817 

2 

1 

.18 

1 

80 

90 

170 

17,  o::! 

117 

51 

6.616 

24,  247 

10 

9 

445 

939 

1,401 

1    ... 

1 

Jj 

41 

."9 

7,300 

T  S 

1,4.37 

S,  7.57 

4 

80 

4  \ 

M 

290 

4 

" 

,-^ii 

10 

1,370 

1,4.50 

4 

1 

.33 

s 

44i 

.301 

■  >    , 

.13 

91 

13,  3sii 

;io 

9  , 

1.  .^73 

15,401 

20  ■ 

2.3 

2,  338 

03 

19  1 

4,717 

7,  2.55 

194    ' 

338 

48,  43 J 

22.^ 

03,4  38 

lO'J,  910 

'> 

140    1 

140 

1 

1 

28 

7 

172 

14 

_ 

703 

035 

4      ... 

12 
78 

21 

liSO 
4.  .3li9 

080 

30 

105 

20  MO 

■Jl,709 
4,889 

"3 

19 

l,'4'-.3 

77 

2H 

3,  40+ 

.52 

74 

9, 180  ; 

81 

30 

3,991  i| 

IJ.  180 

504 
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Taele  II.— power  used  I:N^  MA:N^UFACTURES  IX  CEETAIX  IXDUSTEIES,  etc.:  1880. 

COTTON  GOODS— CcHtinuod. 


WATELM'OWRK. 


■^Ih  VM-I'OWEi; 


states  and  Territories. 


Is'orth  Carolina  . 
Ohio    

Peuusylvania..- 
Rbodo  Island  ... 
Soulli  Carolina  . 


Tennesbeo  . 
Texas  

Utah    

Vi^niiont..- 
Vii-iuiu  ... 


"Wisconsin  . . 
•Total  . 


Conuecticut 

Maine 

Mas."iachusetts  - . . 
New  lliimi". shire  . 
XeTv  Jersey 


jS'ew  Tork 

Pennsylvania . 


Total  . 


Alahama. . 
Ari/.itna  .. 
Arkansas . 
Califuraia. 
Colorado  .. 


Connecticut 

Dakota    

Delaware 

District  of  Columbia. 
Plorida 


Georgia . 
Idaho  ... 
Illinois  . 
Indiana . 
Iowa — 


Kansas    

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michifian 

Minnesota 

Mississippi 

Missouri 


Montana 

Nebraska 

Nevada 

New  Hampshire  - 
New  Jersey 


New  Mexico 

New  York   .  i . . . 
North  Carolina  . 

Ohio 

Oregon  


Pennsylvania . . 
Khode  Island  .. 
South  Carolina. 

Tenurssce  

Texas 


Utah 

Vermont 

"Virjiinia 

Washington  . 
"VVest  Virmnii 


Wisconsin . 
Wyoming.. 


Total  . 


Alabama 

Arkansas 

California 

Colorado 

Connecticut  . 


I     Ko.  of     1 

,  establish-  ' 

;     mcnts.       XuTi 


';r-''   Horse-iMHrer.    -^^^^^l-'er  uf    Ximi 
eis.  ^  1      boilers.  i-uu 


iso-]jower." 


18'. 
14 


2(1(1 

23 


3,  (j-rn  1 1 


17  ! 
l^i  ■ 

4(;;!  . 


13 


LG 
l.llTfl 
1,100 


14S,  75i 


3 

584 


FELT  GOi;>DS. 


7 
3 

23 


FLOURIXC;-  xVXl.)  GEIST-MILL  PliODUCTS. 


8(17 

8 

350 

149 

34 

233 

30 

81 

fl 

94 

1,  132 
16 

1,  013 
906 
713 

319 

651 

79 

261 

546 

344 
706 
434 


13 

169 

7 

181 

479 

51 

1,766 

1,294 

1,380 

100 

2,  873  i 

46  ( 

719 

989 

900 

85 

227 

1,  385 

9 

472 


759 

7,  992 

6 

134 

118 

1,  535 

G9 

1,  672 

37 

1,475 

318 

5,  821 

33 

717 

121 

2,  046 

12 

75S 

49 

530 

1,481 

17,  Ii22 

17 

4"S 

524 

10,298 

837 

13,  547 

1,002 

18, 145 

269 

6,840 

508 

7,101 

6 

39 

516 

8,497 

673 

10,  344 

444 

9,  688 

1,115 

18,570 

535 

22,  4^2 

242 

2,  596 

456 

6,  807 

18 

502 

233 

.5,  276 

6 

IDS 

432 

7  052 

660 

12,  183 

56 

608 

3,  593 

60,  401 

1,776 

18,  ,842 

1,461 

25,  634 

135 

4,  072 

4,  251 

59,  906 

38 

970 

803 

8,4  57 

933 

12,  0119 

146 

2,  210 

94 

1,074 

587 

11,  086 

1,  786 

25,  765 

7 

l.il 

491 

0.  006 

1,  372 

24,  .■-75 

256 

3 

201 

145 


12 
18 


50 

156 

1 

1,  002 

713 

320 

]S2 

424 

7) 

29 

93 

95 
302 
ISO 
309 

701 


01 

4 
3.70 
170 
85  S 
14 


175 

288 
799 

3 
10 


108 
192 


29,  020 


182 

114 

3 


1 
786 


4 

1 

14 


201 

97 

7 

30 
11 
12 


149 

1 

832 

656 

287 

109 
395 

20 


144 

300 


31 

18 
55 

4 

152 


300 
14,408 
21,433 

425 

810 
205 


165 
180 


3,73 
38,  29 


6 

858 

12 

905 

1 

346 

fl62 

2 

446 

3 

3.52 

14 

461 

8 

979 

;| 

814 

25 

087 

1 

157 

Oro 

1 

8.  .2 

777 

31,048 

U 

415 

59,3 

19,  345 

12 

1,001 

,--,741 

7.^3 

10,  392 

90 

8 

32:1 

51  . 

1,3:5 

150 

4,142 

14li 

9,  943 

FOUNDEKY  AND  MAflllXE-SUOP  rKOnrcT.- 


To(al 

stojiiii-  and 

w-itr-r-powtL'. 

(//.  r.) 


3,  028 

450 

16,  191 

37,  402 

2,823 


070 
170 

210 

100 

1,  490 


,-74 
404 
421 


1,  640 

1,  3.".5 


SCO 

.,  504 


i,riO 

O'li 
280 

100 
2,  631 


- 

4 11 

1 

915 

6 

095 

40,7 

1 

2:14 

21 

355 

438 

48 

590 

'.-\x 

708 

29 

709 

13 

7II-I 

20 

006 

1 

■i>yo 

9 

459 

12 

790 

13 

040 

33 

031 

31 

401 

K 

410 

31 

694 

n 

502 
4i3 

109 

57,  283 
4,487 

7fi,  311 
1,  971 
11,178 
21.440 
IS.  003 

1,704 

10, 009 

27,  100 


34,  818 
30 


11 

Q 

1 

80 

1.1 

6 

70 

15 

no  1 

11 

11 

15 
101 

"so 

1,  831 

f227 

3,  24  1 

295 
89 

10 

39','"' 

119 
""""i,193 

1,  950 

4,4.;7 

r.o5 


14 


POWER  USED  IX  MANUFACTURES. 


TA33LE  IT.— POWER  USED  IN  MANUFAOTUEES  IX  CERTAIN  INDUSTRIES,  ETC.:  1880. 
FOUXDEEY..AND  MACHINE-SHOP  PEODUCTS— Continued. 


States  and  Territories. 


I     Ko.  of 
estalilisli- 


V/ATER-POWER. 


gTEASI-rOWER. 


Dakota 

Delaware 

Disfiiut  of  Columbia 

G-coruia 

Idaljo 

Illinoia 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Ala^ne 

Maryland 

Massachuaetts  

Micliip,"an 

Minnesota 

MiHSissippi 

Missouri 

Montana  

Nebraska 

Xovada 

Xew  Hampsbire  ...  . 

Xew  -Jersey 

Isevr  ^ork 

!N"ortb  Carolina 

Ohio 

Oregon  

Pennsylvania 

Kbode  Island    

Soatk  (.arolina 

TenDesseo 

Texas 

Utab 

Vermont 

Virginia 

"Wasbington 

AVest  Virginia 

Wisconsin 

Total 


Total 
steam-  and 


.ents.     ,  ..un^of  I  ^.^^..^^^J,    :^^er  of  ,  .^gberof  ^,,,,_^„^,,:  -*-^J-. 


4t 


41 
53 


31 

118 


4 

14  1  ''                     12 

w  ;■ I 

34  '                    2  I                     32 

1    I ! 

24S  22                       510 

104  8                       258 

77  2                         40 

22  3  1                       112 


C'.l                      35  741 

76                        3  19 

499               80  2,  e;o 

153    ,                   18  3Uo 

52  ■                      3  '  45 

12     

80  '    

5  ,                      1  C 

8     ,  

3  i' ; 

07                      29  ■  634 

182  '                    25  958 

738                    1C4  4,  657 

28                      10  '  120 
I                         ' 

369    '                  30  I  470 

15  .'                     1  I  90 

C2.1                      44  I  517 

71                        6  .  229 

14     


1 

11 


841) 
447 


6 

258 


4 
16 

11  i 
33  1 

2  ] 

203  t 
107 

78 

19  1 

53 


39 

84 

324 

138  i 

44 
10 
86 


3 

31 
172 

503 


341 

^\ 
91 
17 

34 
21  ' 

5 
21  ' 
37  ' 


4 
15 
11 
36 

1 

202 

104 

77 

10 

09 


293 
138 


43 
10 


3 

32 

162 

659 


356 

14 

679 

59 

17  I 

36 
22 
5 
16 
39 


<)"2     I 
121 
620  ! 

16  j; 

4,768 
2,  526 
1,  155 
330 
3,202  !| 

567  ' 
745  ' 
1,629 
7.  234  : 
2,490 

649 

137 

2,675 

64 

84 


827 

4,  251 

14,  990 

311 

8,997 

281 

14,  934 

1,899 
214 

C44 

392 

47 


4 

r- 

75 

34 

32 

814 

105 

103 

1,984 

344 
121 
0.52 
16 

5,278 
2,7t4 
1, 195 
302 
1,262 

567 
1,486 
],ei8 
9,004 
2,793 

694 
137 


52 

1,461 

6,209 

19,  64' 

43 

9,473 

371 

15,451 

2, 128 

214 


392 

67 

1,117 

1.130 


820 
2,242 


3,745 


3,039 


84,  786 


100, 150 


HOSIERY  AXD  KNIT  GOODS. 


Connecticut 

Illinois 

Indiana 

Massachusetts. .. 
Michigan 

Missouri 

iSTew  Hampshire  - 

ISTew  Jersey. 

Xe\T  Yorli". 

Ohio 

Penns.ylvani.a 

Uliode  Island 

Vermont 

Total 


14 
6 


22 
6 


1 
61 


479 
50 


380 
30 


949 

12 

3,372 


12 
3 


18 
3 


72 
1 


795 
30 
13 

681 
83 


50 

494 

1,839 


1,830 

5 

220 


13 

1,061 

113 


506 

5,211 

27 

1,840 

428 


6,089 


11,561 


IRON  AND  STEEL. 


Alabama 

California 

Colorado  

Connecticut 

Delaware 

District  of  Columbia 

G-eorpia 

Illinois 

Indiana 

Kansas 

Kentucky 

Maine 

Maryland 

Massachusetts^ 

Michigan 

Missouri 

Kebraska 

Xew  Hampshire 

IN'ew  .leisey 

'Now  York 

Korth  Carolina 

Ohio  

Oregon  

Peunsylvania 

lihoile  Island 

506 


1  

1  I 

17  '  14  I  918  , 
7  '                     2  !  189 

1     

"  ,  4  :  53 

10  I, 

10  [| 1 

2  I i 

18     1 

3  6  7.85 
18  ■  11  C7II 
24  i  39  1, 6.W 

15  j  2  I                       45 

10    I ! 

1     

2  ' I 

30    I  20  I  1,190 

74    ]  82  I  4, 700 

G  ,  13  ,  253 

103  1  '  100 

1  ll  1  '  147 

321    [  101  3,713 

1  I, 1 


44 
43 
7 
40 
63 

3 

34 
193 

21 

146 
33 

115 

328 

92 


30 
331 
020 


20 
10 
4 


60 
12  , 

76' 

10  ; 

69  • 

112  ! 
63  i 

60 

5 

11 

133 

241  ! 


3,089 
14 


439 

1,  606 


2,400 

600 

315 

2, 145 

2,370 

135 

1,546 

17,  852 

4,495 

1,900 

6,400 
1,100 
5,276 
13,  821 
5,195 


..-i  1 


5,915 

300 

755 

13,  739 

25,  138 


50,870  : 


197,  569 

420  i 


2,400 

600 

315 

3,063 

2,559 

135 

1, 599 

17,852 

4,495 

1,900 

0,400 

1,883 
.5, 940 
15,471 
5,  240 

5,915 

300 

755 

14,935 

29,847 

253 

50, 970 

147 

201,282 

420 
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Table  II.— POAVER  USED  IK  MANUFACTUEES  IS"  CERTAIX  IXDUSTEIES,  ETC:  1880. 

IRON  AND  STEEL— Coutinued. 


Stfites  and  Teixitories. 


Tennessee  — 

Texas  

Termont  

Yirjlinia 

■West  Virjiiuia 

■VTiscnusiu  . .. 
■Wyoming 

Total  ... 


■\VATER-rOWEE 
Is'o.  of        j 

establish- 
ments.      Number  of 


wheels. 


Horse-pb^n-er. 


29  il  32  '  293 

1      

2  1  2.5 
19  ;  29  1,  ,-9i; 
16  ! :. 

8  :  a  104 

1     


SiE:.VM-l 

Jli-ER. 

Total 
steam-  and 

Tvater-power. 

boilers. 

t  liiiini 

f. 

Horse 

■po-^er. 

(H.  P.) 

75 

41 

6,  (M.-i 

6,  3.38 

1 

1 

611 

00 

111 

1 

351) 

375 

IR 

9 

37.5 

1,971 

103 

bU 

8,  000 

8,  000 

68 

y.i 

4,  000 

4,764 

1.1 

111 

455 

455 

781 


300 


10,  5U6 


?,iO,  741 


LUMBER,  PAWED. 


Alabama 

Arizona  

Arkansas 

California 

Colorado 

Coiinectieut 

Dakota  

Dela'.vare 

District  of  Columbia 
Florida 

Georgia 

Idaho 

Uliuois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana  

Maine 

Marjdand 

Massachusetts 

Michiijan 

Minnesota 

Mississippi 

Missouri 

Montana 

Kebraska 

Kevada  

Kew  Hampshire    . . . 
New  Jersey 

New  Me:.iro 

New  York 

North  Carolina 

Ohio 

OregoQ 

PeiiusylTania  

Ehode  Island 

South  Carolina 

Tennessee  

Texas 

rtah 

Yeimont 

■Virginia 

■WaahiDgton 

■West  Virginia 

■Wisconsin 

Wyoming 

Total 


3.54 

13 

319 

2.51 


300 

38 

80 

1 

135 

655 

48 

640 

2,  OlS 

328 

145 
068 
174 

S4'« 


600 
1,  049 

2.-14 


36 

3.- 

9 

0.^1) 

284 


774 
2,  347 


'.826 

49 

420 


9li7 

37 

469 

704 

7 


27 
90 
13 

328 

46 


31 

18 
171 

48 

21 

104 

1,  009 
216 

707 

418 

9i 

54 

63 


920 
2-9 

13 

3,380 

401 

318 

187 

1,875 

511 

•210 

349 


871 

405 

27 

136 

424 
1 


14,  039 


PAPEB. 


California 

Colorado    

Connecticut ,. 

Delaware 

District  of  Col:imbia  . 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Maine  .  .\ 

Maryland  

Massachusetts 

Michigan 

Minnesota  

Nebraska '.'.'.'.'. 

New  Hampshire  ...... 

New  .Tersey  . . . 
New  York 


19 
4 

i 


90 
21 


5 

1 

154 

9 


10 
73 
42 

8 


45 

3HS 


5 
SO 
57  ■ 
499 


2,  554 
20 

445 
2,  229 

279 

5,880 
66 
689 


482 

4,  345 
743 
190 

2,  OSS 
837 

«3 
1,  148 


14,  300 

9,  l^U 

5,  194 

058 

1,139 

430 
154 


19,  .584 

3,  903 

234 
62,  509 
6,  .'i28 

4,  872 
3,  959 

30,  724 
915 


1,  303 
21,  79'i 


804 
1,921 


13,  370 

8 


'78,  080 


367 
2,  3S3 
2.  41.9 


4.  958 

],2:i5 

21.  1145 

2,363 

650 

05 

4,931 

2.321 

21.831 


12 

317 


41 
37 


19 

724 

■012 

412 

129 
660 
212 
196 


1.50 
2.  5S4 
326 
314 
895 

20 
33 
14 
101 
96 

14 
1, 131 

451 
2,  244 

119 

2,030 
9 

30(1 
.'18 
351 

31 
99 

502 

82 


249 
11 

310 

211 

92 

38 
37 
60  ' 
1 
140 

455 

19 

073 

1,980 

320 

120 
650 

187 
115 

2118 

115 

1,  584 
lO'i 
292 
853  i 

20 
35  ■ 

n 

142 


14 

1,007 

395 

2,216 

9.) 

1,030 

10 

251 

494 

313 


617 
44 
574 


17,  208 


60 
20 


19 
12 


11 

1 
41 
111 

1 


16 

17 


18 
14 


9 
0 
21 


8 

.586. 

."^ 

703 

2 

214 

1 

105 

928 

1 

558 

21)0 

5 

39.? 

h-l 

05,' 

4911 

17 

.^91 

51 

ii:;.s 

13 

655 

3 

35-'' 

10 

439 

5 

076 

7 

484 

5 

078 

4 

573 

81 

297 

10 

1119 

7 

61)8 

22 

143 

420 

821 

4m9 

5 

5,>6 

2 

405 

319 

31 

213 

10 

007 

57 

419 

2 

875 

48 

9« 

230 

0 

181 

13 

734 

9,830 

703 

3 

8'"*  I 

11 

214 

2 

967 

y 

500 

.30 

013 

232 

610 

15  I 

2,250 

1,  098 

20 

3.50 

S39 
51.3 
47ii 


0.  3.,l 
4M) 


9 

234 

300 

9 

031 

111 

992 

2 

493 

0 

985 

994 

o 

"47 

2011 

5 

875 

15 

300 

1 

238 

18 

OKI 

.54 

326 

14 

492 

3 

815 

17 

5,-7 

5 

128 

42 

Oil 

7 

464 

18 

939 

90 

440 

15 

30-; 

.^ 

260 

23 

282 

850 

975 

409 

25 

110 

0 

368 

553 

93 

78" 

10 

K95 

62 

291 

0 

8'il 

79 

640 

1 

145 

11 

110 

17 

.'-OJ 

10 

222 

006 

25 

020 

IS 

091 

3 

771 

11 

4S1 

43 

9^9 

2411 

9 

57 

111 


2,  l-'l 
4,474 


8,471 

1,687 

115 


3,1162 
1,002 


5,  393 

2,  11-21 

27,  406 

2.  852 

650 
55 

5,  239 
■i,  .501 
20  ;'.05 


507 


1(3 


POWER  USED  IN  MANUFACTURES. 


Table  II.— POYv^EE  USED  IX  MANUFACTURES  IF  CEETAm  IISTDUSTEIES,  ETC.:  1880. 

PAPER— Continued. 


States  and  Territories. 


:  WATEU-POWEi:, 

l^'o.  of       I 

establish-  '' 
raeuts.     '  Number  of 


STEAjr-POWEl!. 


Total 

fiteani-  and 

Nvater-jiower. 


XT  ,  K'umberof   ls"umberuf  -n  ,^'. 

wheels.      Horac-powor.        ^^^-^^^^^         ^,  ,5^^.^^     Hoise-power.  ,       (U.  1'.) 


Xorth  Carolina  . 
Ohio 

(Jreftou 

rc-ai.svlvania... 
Tennessee 


rtin.  

Vy  Mintnt  

Virginia    . 
A'l'est  \"ir^iuia  . 
'\\'i.-.eoushi 


4 
60 

1 

78 

] 

1 

13 

3 

3 

13 


Total  . 


11 

B9 
r. 

] 

1 

53 

■4  I 
1 
Gi 

1,850  I 


COS 
4,  228  > 

80 
2,766 

40  I 

35  I 
4,013 
105 

10 
2,  551 

87,  Oil 


1 
181 


1 
111 


15 

0,  .^08 


4 

15 

1 


134 
1 


1,018 


e,  008 

15 


100 
255 
45 

36,  301 


pPlInting  Ayr.  publishing. 


Alabama 

Ai'kansits 

Calii'n:nia  ... 
Colorafia  . 
Connecticut  . 


District  of  Columbia 

G  eorj^ia  j 

Illinois    ' 

Indiana i 

Iowa 

Kansas 

Kcntnchy 

Louit-iima 

ilaint^ 

Maryland " 


Massachnsetts . 

Miehip;an 

ilinuesot.a 

"ilississippi 

Missuuii  


Montana  (a) 

Ncl>raska 

Xevada    

!Xew  llamY^shire 
Nc^v  Jersey 

iTew  York 

Noith  Carolina  . 

Ohio 

Ure;;on 

Pennsylvania   . . 


r.hodc  Island  .. 
South  Caiolina. 
Tennessee  ...   . 

Tc:;as 

Utah 


Terniont 

Virgini.a. 

Washington  .-. 
West  Virginia  . 
"Wisconsin 


Total  , 


20 
45 


122 

4 

109 

20 
6 

1" 
U 
4 

10 

20 

1 

28 


a  Power  rented. 
SALT. 


Cahlbrnia. 
Kansas  . . . 
Kentucky 
Louisiana. 
Maine 


Michigan  (a) . . 

Xevada 

Xew  York  . . . . 

Ohio 

I'ennsylvania. 


Utah  

Virt;inia 

"West  Virginia  . 


Total  . 


r, 

1 

53 

51 
18 

7 

33 

112 

b5\ 
5 

44 
35 

13 

2 

1 

19 
13 

1 

5 

34 
36 

163 

29 
24 

5 
1 

2 

1  i 

"5 

13  ' 
13 



4 



43 

1  I 

6 

1 



3 

1 
20 


105 

4 
159 

18 
6 

11 
9 


7 

2 

12 

41 

203 

2 

99 

4 

154 

17 
6 

11 
9 


20  i! 

«  ii 

374 
43  '• 
27S 

320 

86 

1,382 

394 

226 

103 
309 
140 
257 
260 

1,  258 

lil7 

1S7 

18 

777  ■ 


344 

4,401 

7 

1,(:::9 

42 
1,  943 

107 
38 

lol 
56 
10 

51 
123 

32 
254 


1,206 


6 

1      

4 

17 

'> 

1    : 

1     1 

HI    ■ 

.1 

62 

23     .... 

1 

75 

1 

16    ;,.• J . 

1        

2 

....     ^^ 

14    ' 

8,  368 


Vl;i 

11,  09G 

80 

9,  434 


8j 
4,(93 


205 
2,596 


20 

S 

374 

43 
311 

320 
fiO 
1,387 
401 
331 

103 
314 
140 
279 
271 

1,271 
210 
187 
18 

777 


90 

353 

4,544 

7 

1,0J8 

42 

1, 9U1 

111 
38 

134 
1)2 
25 

51 

122 

2 

32' 

254 


16, 325 


3 

.   3 

32 

49 

1 

1 

10 

10 

3 

3 

22 

1 

I 

M) 

30 

1 

1 

25 

50 

202 

5,  I'OO 

5,000 

18 

18 

70 

66 

1,  313  ] 

1,388 

52 

53 

•         S12 

812 

21 

21 

209 

309 

2 

40  : 

40 

U76 


a  The  nianufacture  oi  .-ult  in  iJicliigaii  is  ooudiictetl  luvguly  iu  cuuncction  -n-ith  the  mauiifi-ictiire  of  liimljei'.    In  many  sucla  cases  the  steaiii  iitod  iu  fho  salt 
■worliS  is  supplied  froiu  tlio  boilei-s  of  li;e  saw-mills,  which  are  theiefoLc  nut  iucUided  -with  the  statistics  of  salt  works. 


8ASH,  DOORS,  AND  BLINDS. 


Alabama 

CaUfniuia    . .  -  - 

t'ohiiado 

Odiiiiecticut .. 
Dakota  - 


30  il 

1    1... 

3 

52 

^ij 

15 

1 

476 
20 

127 
1,076 

40 
682 

50 


222 
1,128 

40 
1,158 

70 


POWER  USED  IN  MANUFACTURES. 


Table  IT.— POWEE  USED  IN  MANUEAGTUEES  IN  CERTAIN  INDUSTEIES,  ETC:  LSso. 

SASH,  DOORS,  AND  BLINDS— Coulinuea. 


states  and  Teiritoiies. 


Florida 

Georiiia. 

Illinois 

ludinnii 

Iowa 

Kiinsns    ■ 

KeutucUy 

Louisiana 

Maine 

Maryland  

Massachusetts. 

Michigan 

Minni'sota 

Mississippi 

Missouri 

j^evada 

liSev.-  Hnnipshirt 
I^tw.Ti;rsey  — 
New  Ycvk  — 
Korth  Caioliua 

Ohio 

Ore.cou 
Pennsylvania.. 

Khoile  Isl  uid  .. 
South  (Jarnlma. 

Tenupssce 

Texas  

Utah 

Vermont 

Virginia 

"Washiustnu  . . . 
Vifesit  Virginia  . 

"Wisconriiu 

Wyoming 

Total  . . . . 


WATEK-PO^VF.I 

I 

X.,.  of 

establish- 

ments. 

!N^iimlief  of  ,7 

wLeeU,       "«'■■■*''■ 

power. 

] 

10 

ti3 

3 

118 

30 

4 

144 

-6 

2 

112  ' 

^ 

3 

7 



25 

29 

eso 

18 

49 

12 

'^,'0 

KM 

23 

510 

29 

1 

9 

U 

1 

1 

24 

19 

404 

00 

2 

30 

192 

01 

1,843 

12 

02 

0 

102 

20 

8 

176 

102 

13 

225 

8 

1 

4 

7 

1 

30 

8 

. 

5 

5 : 

74  i 

33 

2.'. 

G73  i 

14 

6 

160  ■ 

STHAM-FUWEK. 

Total 
;  "         '    ^~  si  earn-  and 

Horse-power.  1 1       t  W  1'.) 


53 
305 


S'^nuilicr  (.if 

Xnilihrl'  of 

boiterti. 

eiiui.'es. 

., 

1 

11 

10 

7 -J 

57 

39 

35 

23 

20 

4 

3 

3 

3 

8 

7 

8 

0 

23 

15 

24 

19 

au 

80 

20 

25 

2 

19 

13 

1 

1 

IJ 

0 

51 

47 

125 

114 

11 

H 

98 

89 

13 

13 

119 

94 

11 

7 

1 

1 

0 

5 

9 

8 

1 

1 

8 

8 

12 

11 

,, 

4 

3 

94 

71 

1 

1 

SILK  AND  SILK  GOODS. 


18 
320 


1S8 
173 
04."i 

933  I 

2,  067 
1,012 

40 
834 

50 

350 

1,179 

3,  752 
263 

3,  027 
290 

3,109 
283 
10 
175 
230 
30 
421 
241 


CO 

90  1| 

728    1 

30    I 


31,  391 


18 
326 


1,  674 


1,183 

■J.  177 

1,021 

40 

834 

50 

754 

],209 

5,  000 

263 

4,029 
4  08 

3,  394 

287 

10 


104 

401 

113 

90 

,033 

30 


California 

Connectieiit 

Illiuois 

Maine    

Alassaehnsetts.- 

Now  JTanipsliiro 

Js^e\7  Jt  r.-^ey 

Xew  Yorlc' 

Pennsylvania  . .. 
Kliode  Island  . . . 

Vermont  -.. 

Total 


92 
36 
27 

1 


SUGAR  AND  MOLASSES,  REFINED. 


52 

1,168 

17 


3,628 

1,352 

608 

8 


1 

47.^ 

17 

30 

719 

10 

4 

247 

1 

575 

066 

8 

8 

California 

Louisiana 

Maine. 

Maryland 

Massachusetts 

Missouri 

Now  Jersey  , . . 

New  York' 

Pennsylrauia. 

Total..., 


4 
2 
3 
5 

1 

4 
17 
11 


24 

9 

17 

12 

9 

14 

9 

6 

43 

19 

71 

12 

38 

44 

151 

135 

60 

60 

422 

301 

450 
230 
340 
515 
3,200 

400 
4,034 
0,  023 
4,  730 

20,  522 


4.50 
230 
340 
515 

3,  200 

400 

4,  034 
0,  623 
4,  730 


20.  522 


WOOLEN  GOODS. 


Alabama 

Arkansas 

California  

Connecticut 

Delaware 

Georgia 

Illinois 

Indiana 

Iowa    

Kansas    

Kenfncky 

Maine 

Maryland '.'.'. 

Massaclmsotts  .. 
Miehij;au 

Minnesota 

Mississippi 

Missouri 

Now  Hampshire  . 
New  Jersey 


14 

r. 

183 

4 

4 

80 

269 

?3 

4 

31  1 

11 

10 

208 

299 

9 

3 

115  ;1 

17 

9 

CIO 

725 

78 

98 

5,224 

99 

52 

3,  789 

9,  004 

5 

1                     6 

224 

2 

2 

60 

284 

3f! 

'.                  33 

356 

2 

2 

31 

3.S7 

53 

8 

191 

54 

43 

1,  407 

1.  .598 

81 

577 

60 

59  1 

2,  171 

34 

.V) 

550  ., 

18 

16  ' 

377 

927 

5 

1                    3 

153 

3 

2 

05 

218 

95 

35 

564    ' 

C9 

63 

1,  527 

2,  001 

93 

86 

3,400  1 

12 

8 

404 

3,  MO 

14 

16 

322  '1 

0 

^ 

120 

442 

167 

262 

16,845  '1 

349 

150 

11,  .'iSO 

39 

20 

400 

13 

18 

295 

1.15 

13 

7 

302 

5 

5 

01 

363 

8 

o 

CO 

6 

5  j 

154 

220 

07 

18 

225 

04 

01 

1,080 

1,  005 

SO 

4,179    ■ 

27 

17 

707 

4,946 

24 

1,114  *l 

53 

2.541 

3,  655 

509 
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POWER  USED  IX  MANUFACTUEES. 


Table  II.— I'OWEE  USED  IN  MAXUFACTUEES  IIST  CEETAm  INDUSTEIES,  ETC. 

WOOLEN  GOODS— Coutmued. 


ISSO. 


States  and  Territories. 

Xo.  of 
establish- 
ments. 

WATEK-POWER. 

STEAM-POWEli. 

1          Total 

Steam-  and 

water-power. 

(H.P.) 

Nnmher  of 
wheels. 

Horse 

power. 

Number  of 
boilers. 

Kumber  of 
engines. 

Horse-power. 

159 
49 

122 
10 

324 

SO 

11 

100 

1 
11 

44 

48 

1 

53 

48 

172 

:;fi 

48 

10 

155 

09 
10 

4,917 
510 
851 
384 

2,749 

3,291 
104 
640 

84 

9 

91 

43 
8 
84 

2,795 

205 

2,043 

i                 7, 712 

721 

2,894 

384 

15, 1S6 

7,  993 

110 

1,110 

45 

Ohio 

422 

114 

1 

18 

1 

204 

45 
1 

18 
1 

12,  437 

4,702 

6 

470 

45 

Eliode  Island 

Tjt;ili  

11 

49 
43 
■  1 
43 
44 

315 

2,636 

667 

35 

576 

842 

315 

3,644 

717 

Vermont 

21 

1 

8 
1 

1,  008 
50 

21 
11 

19 
9 

.".01 
261 

1,167 
1,103 

Wisconsiii 

Total 

1,984 

1,505 

5.3,  610 

1,676 

986 

52,  697 

106,  507 

WOOL  HATS. 


WORSTED  GOODS. 


Counecticut  .   ... 
Massachusetts.  - . 
Xew  Hampshire 
New  Jeisej 
Xew  York 

Ohio 

Penusylvaiiia 

Rhode  Island 


3 
23 


1 

28 : 

11  I 


24 
3 
1 

11 


,331 

3 

Oil 

1 

005 

211 

1 

360 

SO 

70 

305 

ALL  t)THEE  INDUSTEIES. 


Alab.ima 

Arliaiisas 

California 

Colorado  

Counecticut 

Dakota 

Delaware  ...   . 

District  of  Columbia 

Florida 

OeoTijda 

Idaho 

Illinois 

Indiana 

Iowa  

Kansas 


Keutucky 

LunisiuLa 

Maine    

Maryland  

ilas.saeliasetts. 

Micbisan 

Minnesota 

"Mississippi  . ... 

Missnui  i 

Moutana 


Nebraska 

Nevada 

New  Hampshire . 

New  -lersey 

New  Mexico 

New  York 

North  CLiroliua... 

Ohio 

OreiiOu 

Penn.sylrania 

Ithode  Island 

South  Carolina. .. 
Tennessee    


30 
24 

384 
28 

933 

2 

1113 

74 

13 

122 

2 

1,353 

071 

278 

60 

236 
98 

471 

378 

2,400 

644 

146 

32 

387 

0 


476 

908 

1 

4,860 

79 

1,802 


14 

127 

1 

20 

^7 

486 

1 

25 

77 

15,  564 

37 

576 

1 

27 

3 

17 

35 

326 

1 

10 

60 

2,138 

46 

1,708 

13 

324 

3 

97 

Utah 

Vermont 

Vn^rinia 

^^'ashineton  .. 
West  Vii';j;inia . 
WiseoDsiu 


214 
69 

138 
07 
19 

409 
205 
14 
114 
355 


Total  . 


17.5 

7 

10,  610 

758 
18,  394 

2,  580 
198 

-i\ 

a  -.J 

10 
20 


398 
114 


9,  0.'.8 
2,769 


100 
20 

448 

IS 
20 

:J4 


9 
4 
09 


32,  231 

2,014 

401 

7,  556 

501 

251 

450 

17 

71 

9,941 
1,  623 

187 


27 
31 

322 
30 

959 
o 

132 
S9 
12 

109 

1 

1,  683 

766 

301 

62 

278 
1.55 
812 
467 
1,902 

634 

131 

41 

491 

0 


171 

1, 123 

1 

4,  129 
08 

2,047 
31 

2,954 

.355 
128 
141 
74 
10 


137 
306 


21, 046 


29 
659 

2 

111 

83 

10 

99 


240 
123 
230 
381 
1,4-10 

114 

420 
0 


144 

857 

1 

3,460 
56 

1,832 
31 

2,  209 

185 
95 

lis 


112 

229 


120 
310 


3  '    ... 

9 

2 

13 

39 

39 

4 

1  : 

5 

14 

23 

350 
100 
490  ■ 
1.660  ' 
720 

350 
ICO 

"Mnine. 

1 

Massachusetts 

6  ;■ 

New  York 

10  1 

23  ; 

3  1 

4 

600 

2,  260 
792 

Pennsylvania 

Total 

43    1 

7  j 

672 

1                102 

47  1 

3,320  ; 

3,992 

165 

:,  3G5 

182 

CO 

521 


3,6.57 
3,  185  ; 


10, 135 


962 

7,746 

714 

31,713 

17 

,3,  .Sill 

1,452 

231 

2.179 

10 

35,  647 

18,  047 

4,  HOC 

;iS9 

6,  5(-9 

3,  903 

6.349 

11,  Oi7 

49,  572 

16,442 
3,101 
1,0-10  I 

14.  i'JO 
CO 

"i'n 
3,  954 
32,1131 
30  j 

105,  9sO 

1,  2.S7 

51,  340 

446 

64,  329 

8,  015 
3,  371 
3,  801 
1,929 
218 

3,982 
6,210 


496 

5,  376 

1,247 

SO 

1,881 

80 
3.  727 
3,560 


8,  232 

739 

47,  277 

17 

4,360 

1,479 

248 

2,505 

20 

37,  785 

211.  355 

5,290 

1,086 

6,744 
3,970 
16,  859 
12, 715 
67,  966 

19,  022 
3,299 
1,070 

14, 095 
70 


10 
13,612 
34,  800 

30 

138,  217 

1,  575 

53,  354 

847 

71,885 

8.  510 
3.022 
4,  251 
1.  940 
289 

13,923 

6,  633 

269 

3,051 

10,  0u5 


644,  504 


:.io 


a  Power  rented. 


POWER  USED  IN  MANUFACTURES. 
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Table  III.— POWER  USED  IN  MAXUFxiCTUEES  IN  EACH  STATE  AND  TEEEITOEY,  IN  CEETAIN 

SELECTED  INDUSTEIES:  1880. 


ALABAMA. 


Selected  industries. 


WATER-POWER. 

No.  of 

establish- 

raeuts. 


STEAM-rOWElt. 


Ap-icultaral  itoplements  

Carriages  and  wagons 

Cotlon  goods 

Flonring-  and  grist-mill  products 

Foundeiy  and  machine-snop  products 


Iron  and  steel 

Lumber,  sawed 

Printing  and  publishing 
Sasb,  doors,  and  blinds  . 
Woolen  goods 


1 
1 

16 

807 

11 


All  other  industries. 


Gross  total 

Less  duplicates  - 

Total 


^Numberot 

wheels. 

Horse-power. 

9 

759 

1                    1 

1,307 

7,  992 

60 

157                   2,  S5-1 

2                         95 

7  f                    183 

14                       127 

9-19    •             12,  13S 

18  1                    341 

Numberof    Xumberof    „■ 
boilers.         engines.      Hor.sc-power. 


I'otal 

steam-  and 

water-power. 

(H.  P.) 


1 
1 

19 

2-'i6 

10 

44 

3 
6 
4 


20 

249 

3 


04  8 
32 


582 
31 


651 


ARIZONA  TERRITORY. 


g  I 

6  ' 
610 
5,670  11 
215  II 
(| 
2,400 
6,880 
20 
127 

075 


16,  598 
819 


15,  779 


9 
6 

1,817 

13,  662 

295 

2,400 

9,234 

20 


28,  736 
1,160 


Tlouring-  and  grist 
Lumber,  sawed  . . . 

-mill  products 

8 

:          13 

0 

2 

1.54  li 
26 

3 
12 

11 

90 
280 

224 
300 

Total 

;                                 21 

8 

160  i 

15 

14 

370 

530 

ARKANSAS. 


Agricultural  implements 

Canlnges  and  wagons 

Cotton  floods 

Flourinji-  itnd  ^rist-mill  products 

Foimdery  andniachine-sbop  products  . 

Lumber,  sawed 

Printinj^  and  publisbing 

"Woolen  goods 

All  otber  industries 


Gross  total 

Less  duplicates  . 


Total . 


350 
G 

319 
1 

23 


729 


1 

118 

46 
1,535 

27 

445 

4 
1 

31 
20 

151 
2 

2,079 
55 

261 
6 

317 

1 

11 

31 


1 

261 


310 

1 
10 
28 


621 


40  II 
80 
6,671   ! 


8,  580 

6 

268 

002 


15,729 
2,020 


27 
40 
128 
7,  206 
89 

9,031 

6 

299 

082 


17,  S(!8 
2,  075 


15,  733 


CALIFORNIA. 


Agricultural  implements 

Boots  and  shoes  {factory) 

Carriages  and  wagons 

Clothing,  men's 

Flouring-  and  gri.st-mill  products 

Foundery  and  machine-shop  products  . 

Iron  and  steel 

Lumber,  sawed 

Paper 

Prmting  and  publishing 

Salt 

Sash,  doors,  and  blinds 

Silk  and  silk  goods 

Sugar  i»jd  molasses,  refined 

Woolen  goods 


All  other  industries . 


Gross  total 

Less  duplicates  . 


Total  . 


Carriages  and  wagons 

Hciuiing-  and  grist-mill  products 

-toundery  and  machine-shop  products 

linn  and  steel 

Lumber,  sawed ......[[[. 


P.iper 

I'l'intiug  and  publishing ! 
S'.asb.iloors,  and  blinds... 
All  other  industries 


Gross  total 

Less  duplicates . 

Total 


1 

261 

6 

53 

6 

30 


69 

6  ! 
90  I 


9 

384 


1,  000 


1,000 


205 


COLORADO. 


1 

34 

16 

1 

96 

1 
3 
1 


1,672 
119 


17 
62 


113 

J  SO 


4,  915 
05  ' 


4,  850 


1,849 


8 
8 
3 

1 
145 


17 
20 


24 
17 


7 
990 


1 
l."i 
94 

1 

3 

1 

30 


1 


8 

lOG 

106 

K 

88 

88 

3 

50 

50 

05 

05 

97 

5,709 

7,441 

77 

1,831 

1,950 

ii; 

600 

600 

11 

8,763 

10,  992 

11 

610 

8113 

20 

374 

374 

3 

32 

49 

21 

1,076 

1, 128 

2 

52 

52 

9 

450 

4.'0 

9 

610 

723 

S7 

7,746 

8,232 

.■■4 

28,  222 

33,  137 

1.31 

216 

20 
44" 

315 
2,214 

13 

43 

4" 

714 


32,  921 


20 
1,913 


2,493 


.'U 
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Table  HI.— POWl^.E  USED  liiT  Mi.NUFACTURES  IK  EACH  STATE  Ai^D  TEERITOEY,  ETC.:  1880. 

CONNECTICUT. 


Selected  industries. 


Agricultural  implements . 
Boots  find  slices  (factory)  . 

Carpets 

Carriages  and  Tvagons 

Clothinir,  men's 


Cotton  goods 

Felt  goods 

riouring-  and  grist-mill  produets 

Foundery  and  machine-shop  xiroducts 
Hosierv  and  knit  goods 


Iron  and  steel 

Lumber,  sawed 

Paper 

Printing  and  publishing 
Sash,  doors,  and  blinds  . 


Silk  and  silk  goods 
"Woolen  goods  . .  - 

Wool  hats 

Worsted  goods.  - . . 
All  other  industrie 


trross  total 

Less  duplicates  . 


Total  . 


■(VATEK-rOWEK 

Ifo.  of      ' 

establish- 
ments.    ,,  Xuuiberof 


17 
10 

2 
17  I 

1 

00 

233 
135 
14 

17 
300 
65 
51 
30 


78 

3 

3 

033 


"Wheels. 


170 
3 

318 
30 
13 

14 

328 
154 


17 

98 


ECorse-power. 


1,041 
5 


17 

631 

201 

5 

821 

1 

lil3 

479 

918 

.1 

,«8I) 

6 

221 

33 

476 

310 

5 

224 

,023 


(Vl   331 

.577  '               15,504 

1,799  1               61,  .564 

15                       359 

: 

1,784 


STEAM-rOWETl. 

Total 
steam-  and 

-Number  of 
boilers. 

Number  of 
engines. 

Horse-power. 

water-power. 
i.H-  P.) 

7 

6 

305 

1,340 

12 

11 

130 

141 

28 

8 

960 

960 

8 

7 

201 

377 

1 

1 

10 

10 

117 

51 

6,616 

24,  247 

7 

4 

275 

536 

32 

30 

874 

6,695 

116 

101 

3,244 

4,437 

22 

12 

795 

1,274 

46 

"2 

2,  145 

3,063 

41 

38 

1, 105 

6,985 

60 

41 

2,250 

8, 471 

42 

40 

278 

311 

14 

682 

1,158 

35 

21 

1,168 

1,478 

99 

52 

3,780 

9,004 

9 

4 

350 

350 

8 

3 

165 

496 

959 

659 

31,  713 

47,  277 

1,671 

1, 125 

57,  053 

118,016 

1 

1 

25 

384 

1,670 

1,124 

57,  027 

118,  232 

DAKOTA  TEREITOEY. 


Carriages  and  wagous(a) 

Flouring-  and  gTist-mill  products 

Foundery  and  maebiue-shop  product! 

Lumber,\sawcd    

Sash,  doors,  and  blinds 


j411  other  industries. 


Gross  total  

Less  duplicates  . 


38 
4 


36 


803 
803 


11 
4 

37 
3 


4 
404  \ 

78  ■ 
928  1 

50 


1,481 


1,421 


4 

1,121 

78 

994 

70 

17 


2.284 


2,221 


u  Power  lented. 
DELAWARE. 


Agricultural  implements 

Carriages  and  wagons 

Cotton  goods 

Flouring-  aud  grist-mill  products 

Foundery  and  machine-shop  products  . 

Iron  and  steel  

Lumber,  sawed 

Paper 

Woolen  goods 

All  other  industries 


Gross  total. 


6 
1 

10 
81  ' 
14  ' 


15 


9 

121 

1 


445 

2,046 

12 


o 

189 

46 

689 

9  i 

589 

0 

224 

37 

576 

232  i 

4,785 

6 

1 

7 

12 

15 

32 
60 
10 


06 
40 

959  , 
421  ! 
332 

2,  370  ! 
1,  558 
1,  098  i 

60  I 

3,  8C4  * 


10,' 


FLORIDA. 


CottdTi  poods 

inonriDg-  and  grist-mill  producta. 

Lumber'  sawed 

Sasb,  dodi'H,  and  blinds 

All  other  industries 


135 
1 

13 


Grn.ss  total 

Less  duplicates  . 

Total 

r>l-2 


49'"' 
25  1 

530 

482 

3 

17 

77 
7  1 

1,029 
90 

939 


1 

50 

140 

1 
10 


291 


35 

764 

5,393 

18 
231 


6,441 
233 

6,208 


81 

40 

1,404 

2, 467 

344 

2,550 
2,247 
1,687 
284 
4,380 


15, 493 


4 

2 

65, 

65 

i 

Total 

1              317 

232 

4,785 

365 

.    234 

10,643  i 

15,428 

DISTRICT  OF  COLUMBIA. 

1 

i 

'                    1 

1 

15 

15 

9                      12 

10      

758 

7!i8 

Foundery  and  machine-shop  products 

11 
3 

2 
19 
89 

11 

1 

1 
19 
83 

121 
135 
200 

20 

320 

1,  452 

121 

1    

135 

Lumber,  sawed 

200 

1                    1                           o 

95 

115 

IS 

3'20 

27 

1,479 

1 

Total                 

n.")     :                      1.5 

680 

127 

118 

2,203 

3,143 

35 
1,294 
5,875 

18 


7,470 
323 

7,147 
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TABLE  III.— PO WEE  USED  IS  MANUFACTUEES  IN  EACH  STATE  AND  TEEEITOEY,  ETC.:  1880. 

GEORGIA. 


Selected  industries. 


Agricultural  implemonts 

Boots  and  shoes  (factory) 

Carriages  and  wagons 

Cotton  goods  ....-...,...--.---•- 

]?loaring-  and  grist-mill  products 

Fonndery  and  machine-shop  products  . 

Iron  and  steel  

Lumber,  sawed 

Paper.-.. -_ 

Printing  and  puhlishing 

Sasb,  doors,  and  blinds 

Woolen  goods 

All  other  industries 


Gross  total 

Less  duplicates  - 


Total  . 


No.  of 
establish- 
ments. 


3 

7 

41 

1,132 

34 

9 

655 

7 

13 

10 
32 

122 


2,074 


WATEIt-rOWEIl. 


""im^'  Horse-powor 


2 
1 
1 
59 
1,481 

2 
4 


1,936 
19 


1,917 


10 

6 

15 

7,300 

17,  622 

32 

53 

4,  345 

367 


356 
326 


30,  432 
305 


30,  007 


STEAM-rOWER.  Ij 

Total 


Nnmher  of 
boilers. 

Number  of 
engines- 

Horse-power. 

I    steam-  and 
1  watti-power. 
:       {H.P.) 

8 

8 

251 

261 

2 

2 

,32 

38 

6 

5 

52 

07 

33 

18 

1,457 

8,757 

156 

140 

3,733 

21,  355 

33 

SO 

020 

052 

34 

15 

1,540 

1,599 

657 

455 

10,  955 

15,  300 

8 

8 

350 

717 

15 

15 

86 

86 

11 

10 

326 

326 

2 

2 

31 

387 

109 

99 

2,179 

2,505 

973 

822 

21,  018 

52,  050 

25 

23 

616 

881 

948 

799 

21, 102 

51, 169 

IDAHO  TERRITORY. 


Flourinfc-  and  grist-mill  products 

Fonndery  and  macliine-shop  products  . 

Lumber,  sawed 

All  other  industries 


Gross  total 

Leas  duplicates  - 


Total  . 


67 


17 

408 

31 

1 

748 
10 

49 

1 

1,166 
30 

1,136 


22 


30 

10 

490 

10 


646 


546 


438 

16 

1,238 

20 


1,712 
30 


ILLINOIS. 


133 

8 

30 

19 

4 

1,012 

248 

6 

16 
640 

23 

112 

03 

2 

53 

1,363 

35 

1,392 

1.59 

16 

34 

25 

4 

1,002 

203 

3 

198 

724 

29 
88 
72 
1 
64 

1,583 

124 

12 

28 

21 

2 

832 
202 
3 
127 
673 

16 
82 
57 
1 
43 

1,272 

6,396 
258 
963 
393 
290 

38,  292 

4,708 

30 

17,  8.-|2 

17,  891 

839 

1,  .382 

2,857 

17 

1,407 

35,  647 

6,788 

258 

4 

90 

1,043 

393 

3 

624 

22 

1 

80 

10,  298 
510 
50 

370 

48,  590 

6,278 

80 

17,  862 

18 
73 

190 

2,383 

6 

118 

18,  081 

3,222 

1,387 

3 

2,975 

17 

8 
60 

191 
2,138 

1,598 

37,  785 

Gross  total                                                                           

3,722 

751 

17,  446 

4,195 
62 

3,495 
60 

128,  272 
1,429 

145,  717 

1,429 

Total 

3,722 

751 

17,445 

4,143 

3,445 

120,  843 

144,  288 

INDIANA. 


56 

1 

19 

2 
4 

996 

104 

2 

10 

2,018 

19 
44 
39 
81 
671 

3 

147 

67 

1 

26 

2 

29 

713 

107 

2 

77 

2,012 

19 
39 
39 
69 
700 

56 
1 

18 
2 

10 

656 
104 

2 

CO 
1,986 

17 
38 
35 
59 
069 

2,304 
12 

1,331 
36 

1,370 

25,  251 

2,  526 

13 

4,495 

61,  038 

593 

394 

1,530 

2,171 

18,647 

2,451 

Carriftcos  and  ■wafons                                                                          

1 

200 

l.'lotbinc,  men  8 

Cotton  goods 

2 

837 
8 

80 

13,  ,547 
258 

Flouring,  and  grist-mill  products                              

38,  798 

Foundci'Y  and  machine-snoD  nroflnrf a                                                    

1                  2,  <h4 
13 

Jloaiery  and  knit,  nnnHa 

Iron  and  Pteel 

Lumber,  sawed                

171 

42 

3 

4 

27 

46 

2,688 

2,469 

7 
144 

577 
],708 

Paper 

3,062 
401 

1,  074 

2,  748 
i                20,  355 

Printing  and  publiahinff          

Sash,  doors,  »nd  blinds                                                                    

Woolen  goods...                                                                                       

All  other  industries 

Grosstotal 

4,060 

1,144 
1 

21,825 
15 

3,968 
79 

3,713 
79 

112,  311 
2,  351 

134, 136 
2,  306 

Less  duplicates ...                                                            

Total 

4,066 

1, 143 

21,  810 

3,889 

3,034 

109,  960 

131,  770 

33  Til  M 


513 
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Table  III.— POWER  USED  IN  MANUFACTUEES  IN  EACH  STATE  AND  TEEEITOEY,  ETC.:  1880. 

IOWA. 


Selected  industries. 


Agricultural  implements 

Boots  and  shoes  (factory) 

Carriages  and  wagons 

Clothing,  men's 

Flouring-  and  grist-mill  products  . 


Foundery  and  machine-shop  products . 

liumber,  sawed 

Paper 

Printing  and  publishing 

Sash,  doors,  and  blinds 


"Woolen  goods 

All  other  industries . 


Gross  total 

Less  duplicates . 

Total 


No.  of 
establish- 
ments. 


35 
2 

11 

3 

713 

77 

338 

4 

35 
26 

34 

278 


1,546 


1,540 


WATEK-POWEK. 


Number  of 
wheels. 


1 
1 

1,002 

2 
48 


1,102 


1,093 


Horse-power. 


20 


20 

5 

18, 145 

40 

837 

532 

5 

113 

550 
324 


20,  590 
227 


20,  S 


STEAM-POWER. 


Number  of 
boilers. 


40 

2 

9 

1 

320 

78 
412 
12 
30 
23 

18 
301 


1,246 

17 


1,229 


Number  of 
engines. 


1 

287 


77 
320 


16 

278 


1,084 
16 


1,068 


Horse-power. 


851 
15 

240 

10 

11,  054 

1,155 

13,  655 

470 

226 

765 

377 
4,966 


34,  390 
532 


33,  858 


Total 

steam-  and 

water-power. 

(.a-  P.) 


KANSAS. 


5 

3 

319 

23 

2 

145 

1 

13 

1 
3 

5 
59 

6 
3 

182 
19 
21 

129 

6 

3 

169 

19 

12 

126 

97 
162 

6,858 
330 

1,900 

3,353 

97 

Carriages  and  wagons 

162 

269 
3 

6,846 
62 

13,704 
392 

1  900 

21 
2 

463 
45 

3  815 

Paper 

45 

Printing  and  publishing 

11 
1 
4 

3 
63 

11 
1 
3 

2 
57 

103 
10 
56 

65 
989 

103 

Salt 

10 

52 

3 
3 

153 
97 

1  086 

Gross  total 

578 

301 

2 

7,666 
55 

441 
15 

408 
12 

13,  918 
450 

21, 584 
505 

Total 

578 

299 

7,611 

426 

396 

13,468 

21,079 

KENTUCKY. 


13 
9 
2 
1 

4 

651 

44 

18 

668 

2 

19 
2 
3 

95 
236 

i 

19 
9 
4 

1 
8 

424 

53 

146 

660 

18 

19 
3 
3 

69 

278 

17 
9 
3 
1 
4 

395 
69 
76 

650 
9 

21 
3 
3 

63 
249 

803 
75 

250 
24 

448 

12,  905 
1,262 
6,400 

16,439 
925 

309 

22 

98 

1,527 

6,569 

803 

75 

Carriages  and  wa<Tons 

250 

24 

1 

508 

53  , 

7,101 

501 

• 

20, 000 
1,  l'C2 

Iron  and  steel  

0,400 

104 

1,148 

17, 587 

925 

1 

5 

314 

Salt 

22 

Sa  sb,  doors,  and  blinds 

" 

98 

35 

564 
175 

2,091 

All  other  industries 

0,744 

Gross  total 

1,767 

655 

9,046 
34 

1,714 

78 

1,572 

78 

48,  050 
3,139 

57, 102 

Less  duplicates .  . 

2, 173 

Total 

1,707 

653 

9,012 

1,636 

1,494 

45,  917 

54,929 

LOUISIANA. 


Boots  and  shoes  (factory) 

1 

1 

1 

2 

79 

21 

174 

13 

1 
7 

4 
98 

402 

] 
1 
1 
5 
73 

27 

212 

"l3 

1 

8 

17 
155 

1 
1 
1 
3 

72 

32 

187 

13 

1 

7 

12 
123 

2 

-1 
250 

1,  346  \ 

507  i 
5,  076 
140 
30, 

188 

230 
3,963 

2 

Carriages  and  wagons 

4 

16 

250 

rlourmg-  and  grist-mill  products 

6 

m 

1,386 
567 

Lumber,  sawed 

6 

52 

5,128 
140 

30 

Sash  doors,  and  blinds 

188 

530 

2 

14 
1 

7 

3,970 

- 

98 

8 

514 
23 

453 
23 

11,  812 
556 

11,910 

604 

402 

— 

Total                                                                                             

13 

90 

491 

430 

11,  250 

11,346 

_______ — 
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Table  III.— POWER  USED  IN  MANUFACTUEES  IN  EACH  STATE  AND  TEEEITOEY,  ETC.:  1880. 

MAINE. 


Selected  industries. 


Agricultural  implements  . 
Boots  and  shoes  (factory) . 

Carpets 

Carriages  and  wagons 

Cotton  goods 


Felt  froods 

Flouring-  and  grist-mill  products 

Founder  J  and  machine-shop  products. 

Iron  and  steel  

Lumber,  sawed 


Paper 

Printing  and  publishing . 

Salt 

Sash,  doors,  and  blinds. . . 
Silk  and  silk  goods 


Sugar  and  molasses,  refined. 

"Woolengoods 

Wool  hats 

All  other  industries 


Gross  total 

Less  duplicates . 

Total 


No.  of 
establish- 
ments. 


23 

36 

1 

9 

23 

1 

261 

69 


12 
34 

1 
29 

1 

2 

93 

1 

471 


1,918 


1,918 


WATER.POWER. 


Number  of 
wheels. 


1 

516 

35 

6 

1,609 


2,887 


Horse-power. 


79 
13,  586 

65 

8,497 

741 

765 

35, 127 


84 
5 

4,958 
22 

25 
1 

630 
30 

86 

3,406 

376 

10,  610 

2,893 
6 

79,  993 
276 

79,  717 


STEAM-POWER. 


Number  of 
boilers. 


1,484 
73 


Number  of !  ^r 
engines,    ,  Horse-power. 


29 

39 

33 

196 

14 

19 

1 


9 

12 

2 

312 


747 


5  I 
30  i 
1 
4 


1 

20 
33 
10 

115 


1 

230 


516 
5 


52 

608 

4 

36 


65 

962 

745 

1,100 

7,484 


435 
257 
25 
173 


340 
404 
100 


20,  759 


Total 

steam-  and 

water-power. 

(H.  P.) 


MARYLAND. 


Agricultural  implements 

Boots  and  shoes  (factory) 

Clol  hing,  men's 

Cotton  goods 

Flouring-  and  grist-mill  products  . 


Founderyand  machine-shop  products. 

Iron  and  steel 

Lumber,  sawed 

Paper 

Printing  and  publishing 


Sash,  doors,  and  blinds 

Sugar  and  molasses,  refined. 

Woolen  goods  

All  other  industries 


Gross  total 

Less  duplicates . 


Total . 


1 

20 
646 

78 
18 
369 
25 
36 

16 
3 

14 
378 


1,632 


26 
673 

3 

11 

216 

45 

1 


1,022 
18 


1,004 


82 


2,533 
10,344 

19 

670 

2,386 

1,235 

5 


322 

758 


18,  359 
316 


18,  043 


14 

7 

1 

65 

93 

84 
145 
257 
29 
33 

23 
9 
5 

467 


1,232 
30 


1,202 


208 
21 
36 


3 
381 


934 
20 


914 


218 

121 

6 

4,717 

2,446 

1,629 

5,276 

5,078 

786 

266 

045 

615 

120 

11,  957 


33,  780 
564 


33,  216 


MASSACHUSETTS. 


24 

471 

7 

30 

15 

194 

11 

344 

499 

22 

24 
606 

96 
163 

49 

17 

5 

167 

23 
2,400 

41 
13 
4 



652 
93 

705 
125 

17 
345 
81 
20 
15 

1,006 

23 

95 

324 

25 

328 
150 
175 
110 
24 

24 
43 
349 
13 
51 

3,902 

12 
294 
10 
21 
16 

11 
293 

18 

112 
115 
123 
109 
19 

16 
19 

150 

5 

20 

1,440 

813 

6,933 

1,420 

369 

172 

55,  458 
670 

3,  3.- J 
7,  254 

6S1 

13,  821 

4,  .573 
6,  361 
1,258 

933 

357 
3,200 
11,  .HRO 

490 
2,365 

49,  572 

1,  405 

Boots  and  shoes  (factory)                                                                   

7,  026 

CaiT)ets ,            

2, 125 

494 

Clothing,  men's  .. .                                                                                

172 

Cotton  goods 

1               338 

!                    8 

444 

i                 80 
7 

39 

707 
308 

12 
11 

48,  4.52 

480 

9,688 

2,650 

380 

1,650 

14,  366 

21,  045 

13 

250 

362 

111,., ''lO 

Felt  goods . . 

1,  1   0 

Flouring-  and  grist-mill  products                                          

13,0, ,1 

9,904 

Hosiery  and  knit  goods 

1,061 

Ironandsteel 

i:.,  471 

lumber,  sawed 

1,'^,  9:;9 

Paper 

27,  406 

PriDting  and  publishinff    .                                '       '                       

1,271 

Sash,  doors,  and  blinds 

1,  lb.'! 

Silk  and  silk  goods 

719 

Sugar  and  molaasea  rpifinpd 

w  ooleu  goods .... 

262 

16,  845 

28,  725 

Wool  hats 

490 

Worsted  goods 

24 
716 

3,  oil 

18,  394 

5,376 

■ill  other  industries 

67,  960 

Gross  total  .                                                                        

6,173 

3,077 
31 

139, 161 
799 

5,  120 
15 

3,108 
12 

171,  932 
536 

311,093 

Less  duplicates 

Total 

5,173 

3,046 

138,  362 

5,105 

3,096 

171,  397 

309,  759 

515 
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Table  III.— POWER  USED  m  MANUFACTURES  m  EACH  STATE  AND  TERRITORY,  ETC.:  1880. 

MICHIGAN. 


Selected  industries. 


An;ri cultural  implements 

Bouta  auil  sliors  

CiiJiiageH  an  I  wagons 

Clotliiu!^,  men's 

Cotton  j;oods      

nourinet  and  {irist-mill  products 

Fonndery  and  machine  shop  products. 

Hosi'-ry  and  linit  goods 

Iron  and  steed  

Lumber,  sawed   


Paper 

Printing  and  puldisbing 

Salt 

Sasb,  doors,  and  blinds, .. 
AVoolen  goods  

All  otber  industries 


Gross  total 

Less  duplicates  . 

Total    


No.  of 

establiah- 

ments. 


104 

2 

25 

1 

2 

706 

163 

6 

15 

1,649 

21 
29 
81 
104 
39 


3,581 


WATEE-POWEE. 


Number  of 
wheels. 


1,115 

IS 

1 

2 

418 

55 
1 


1,749 
3 


Horse-power. 


408 
"32 


18,  570 

303 

30 

45 

9,149 

2,363 
13 


510 
400 

2,580 


34,  463 


BTEAM-POWEE. 


Number  of 
boilers. 


2 

21 

1 

2 

362 

138 

3 

92 

2,  584 

19 
22 
56 
90 
13 


4,135 
26 


4,109 


Number  of 
engines. 


19 
1 
1 

327 

136 

3 

63 

1,584 

9 

22 

202 

86 

10 


3,110 
25 


Horse-power. 


1,931 

27 

622 

10 

140 

14,4*1 

2,490 

83 

5,195 

81,  297 

489 

197 

6,000 

2,667 

295 

16, 442 


131,  340 
994 


Total 

steam-  and 

water-power. 

(.3.  P.) 


MINNESOTA. 


Agricultural  implements 

Boots  and  shoes  (factory)    

Carria;,ces  and  wagons 

Clothing,  men's         

Cotton  goods    

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products. 

Lumber,  sawed  

Paprr  

Printing  and  publishing 

Sash,  doors,  and  blinds 

"Woolen  goods  

All  other  industries 


Gross  total 

Less  dui>licates  - 

Total 


22 
2 
4 
1 
1 

434 
52 

234 

2 

24 

29 
13 
140 


964 


964 


536 

3 

94 

5 


28 

22,  482 

45 

5,194 

650 


302 
198 


28,  945 
256 


28,  689 


180 

44 

326 


22 

26 

5 

131 


144 
43 

199 


20 

25 

5 

114 


578 


1,230 
50 
60 
10 


8,979 

649 

19, 109 


1,012 

61 

8,101 


25,448 
257 


25, 191 


MISSISSIPPI. 


3 
2 
3 
7 
525 

12 

295 

4 

2 

8 

32 

3 

1 

3 

14 

309 

10 

314 

4 

2 

6 

41 

3 
1 
3 

1 
306 

10 
292 
4 
2 
5 

33 

70 

10 

105 

763 

6,814 

137 

7,608 

18 

40 

154 

1,046 

70 

Boots  and  shoes  (factory) 

i' 

8 

)8 
105 

3 

242 

172 
2,596 

935 

8,410 

!Four)dery  and  raacliine-sliop  products 

137 

54 

658 

8,266 

18 

Sasb   dnors,  and  blinds 

40 

2 
3 

66 
24 

220 

1,070 

893 

305 
4 

3,524 
75 

707 
31 

666 
31 

15,  765 
764 

19,289 
839 

Total           .                               

893 

301 

3,449 

676 

635 

15,  001 

18,456 

MISSOURI. 


Agricultural  implements 

Loots  and  shoes  (factory) 

Carriages  and  wagons 

Clothing,  men's  

Cotton  goods 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 

Hosiery  and  knit  goods 

Iron  .and  steel 

Lumber,  sawed 


Printing  and  publishing  .  - .  - 

Siish,  doors,  and  bliuds 

Sugar  and  molasses,  refined. 

A\^oolen  goods  

All  other  industries 


Gross  total 

Less  duplicatos  . 

Total 

~516 


872 

80 

2 

10 

881 

43 

14 

1 


2,428 


2,428 


18 


538 
1 


637 


6,807 


2 
'i,'l39 


225 
5 


8,178 
16 


8,162 


12 

701 
86 


118 
89J 

42 
19 
71 
64 
491 


2,636 


2,448 


60 
853 

39 
33 
12 
61 
426 


2,211 
83 


2,128 


102 
260 
17 
680 

25,  087 

2,676 

2 

6,915 

22, 143 

777 

834 

400 

1,680 

14,  090 


75, 155 
2,568 


72,  587 
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TABLE  III.— POWER  USED  IIST  MANUFACTUEES  IN  EACH  STATE  AND  TEllEITORr,  ETC:  1880. 

MONTANA  TERRITORY. 


Selected  industries. 


Flouring-  and  grist-mill  products 

FoTindery  and  machine-anop  products 

Lumber,  aawed 

Printing  and  publishing 

All  other  industries 

Total 


!N"o.  of 
establish- 
ments. 


63 


WATER-l'OWER. 


Number  of 
wheels. 


Horse-power.  1 


43a 
< 

10 


934 


Number  of 
boilers. 


STEAJM'OWEK. 

Total 
steam-  and 
Number  of  „  i  ^aUr  power, 

engines.     Horse-power.!        (H.  P.) 


64 

420 


502 
70 

850 

6 

70 


1,498 


NEBRASKA. 


Ap-icultural  implements 

llouring-  and  grist-mill  products 

Foundory  and  machine-shop  products  . 

Iron  and  steel 

Lumber,  sawed 


Paper    

Printing  and  publishing 
All  other  industries 


Oross  total  

Less  duplicates . 


Total . 


i 

169 
8 
1 

38 

1 
7 
34 


262 


262 


246 
1 


154 
65 


20 


5,515 
20 


5,495 


00 

,157 
84 

300  i: 

821 


80 
502 


55 
6,  4.^3 

84 
300 
975 

65 

80 


,514 
20 


8,494 


NEVADA. 


Floiirinjf-  and  grist-mill  producta  . .   . . 
Fouudery  and  machino-shop  products 

LnmbtT,  aawed 

Printing  and  publishing 

Salt 

Sash,  doors,  and  blinds 

All  other  indnatriea 

Total 


7 
3 
9 

2 
2 

1 
2 

6 

108 

2 
3 
14 

2 

1 
3 

2 
3 
11 

2 

1 
2 

52 

40) 

6 

18 

50 
10 

169 
52 

409 

8 

18 

50 

1                        " 

26 

6 

108 

27 

23 

608 

710 

NEW  HAMPSHIRE. 


Af^icultnral  implements 

16 

30 

10 

1 

36 

1 
181 
67 
23 

2 

680 
25 
20 
24 
1 

68 

2 

476 

18 
2 
7 
1 
105 

1 
432 

29 
24 

42S 

30 

203 

5 

20, 140 

60 

7,052 

634 

949 

33 
6 

2 

28 

4 

67 
511 

153  1 

495 

Boots  and  shoes  (factory) 

541 

336 

5 

Cotton  goods 

78 

21 

4,  669 

24,  709 

60 

Flouring-  and  griat-mill  products 

1                 20 

:             31 

2 

1                  30 

'                161 

J                    9 

1                  13 

12 

is 

32 
2 
11 

142 

7 

12 

9 

660  • 

827  . 
50  i 

755 ; 

5,  526  i 
308  1 
76  ! 
360 

7,712 

Fouudery  and  machine-aliop  products               --                             -              

1,461 

Eosfery  and  knit  Koods 

999 

Iron  and  steel 

755 

920 
80 

3 
19 

1 

86 

3 

398 

19,584 

4,931 

20 

404 

10 

4,179 
1,065 
9,658 

25,110 

Paper 

5,230 

Prmting  and  publishing 

96 

Sash,  doors,  and  blinds    . 

754 

Silk  and  ailk  goods 

10 

Woolen  goods 

27 

8 

171 

17 

9 

144 

707  i 

182  , 

3,954  : 

4,946 

Worsted  goods 

1,247 

All  oiher  industries 

13,  612 

Groas  total 

1,653 

2,129 
7 

69,-352 
197 

603 
6 

458 
2 

18,  755 
160  , 

88,  107 

Less  duplicates 

357 

Total 

1,653 

2,122 

69,  155 

598 

456 

18,  595  1 

87,  750 

NEW  JERSEY. 

Agricultural  implements .  .. 

18 

24 

1 

10  j 

23 
6 

479  1 

182  ' 

5  ■ 

36 
2S4 
32  ' 
45 
60 

9 

112 

14 
20 

12 
18 

166 

JJoots  and  shoos  (factorv) 

319 

Carpots  ..                     '   

260 
37 

1 

Carri.igea  and  w,agons    . 

Clothing,  men's. 

0 

77 
10 
61 
172 
11 

331 
06 
57 
43 
51 

8 
3 

28 
4 

55 

162 

5 

133 
83 
32 
41 

47 

102 
23 

Cotton  goods  . 

19 

3 

660 

25 
1 

26 
249 

57 
5 
2 

1,  485 

110 

12,  183 

958 

12 

1,196 

3,  9»3 

2,321 

9 

30 

3,404  ,: 

Felt  goods 

no 

Flouring- and  grist-mill  products                   .. 

1,853  ,| 

:fonndory  mi  machine-shop  products                           

4,251  :. 

Hosieryandknitgoods.....^.     ...:::;:;::.;:.; 

Iron  and  steol 

494  ' 

13, 7;:9 

Lnmber,  sawed 

2,405  .: 

Paper  ....                          

2, 1,80    , 

Piinting  and  publishing...     

344  ]l 

Sash,  doors,  and  blinds                                                                           

1, 179  ii 

517 

278 

319 

260 

139 

23 

4,  889 

280 

14,  035 

5,209 

506 

14,935 

e,  308 

4,  501 

353 

1,209 
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Table  III.— POWEE  USED  IK  MANUFACTUEES  IS  EACH  STATE  AKD  TEEEITOEY,  ETC.:  1880. 

NEW  JERSEY— Continued. 


Ko.  of 
establish- 
ments. 

WATER-FOWBR. 

STEAM-POWEB. 

Total 

Selected  industries. 

Ifumber  of 
wheels. 

Horae-po-wer. 

Number  of 
boilers. 

Number  of 
engines. 

Horse-power. 

steam-  and 

water-power. 

(S.  P.) 

78 
4 

27 

2 

908 

18 

619 

92 

38 

53 

2 

1,123 

66 

44 

25 

1 

857 

3,628 

4,034 

2,641 

60 

32,  031 

4,247 
4,034 
3,655 

24 

1 

114 

1,114 

20 

2,769 

34,800 

2,226 

1,217 
4 

27, 138 
72 

2,260 
7 

1,624 
5 

72,  982 
190 

100,120 
262 

Total                   

2,226 

1,213 

27,  066 

2,253 

1,619 

72,  792 

99  858 

NEW  MEXICO  TEEEITOET. 


61 

26 

1 

56 
13 

698 
234 

4 
14 

1 

4 
14 

1 

78 
319 
30 

776 

30 

Total                                          

78 

69 

932 

19 

19 

427 

1  359 

NEW  YORK. 


Agricultural  implements  . 

Boots  aud  shoes 

Carpets 

Carriages  and  wagons 

Clothing,  men's 


Cotton  goods 

Felt  ^oods 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products 
Hosiery  and  knit  goods 


Iron  and  steel 

Lumber,  sawed 

Paper 

Printing  and  publishing  ■ 
Salt 


Sash,  doors,  and  blinds 

Silk  and  silk  goods 

Sugar  and  molasses,  refined. 

"Woolen  goods 

"Wool  hats 


"Worsted  goods  

All  other  industries. 


Gross  total 

Less  duplicates  - 


Total  - 


55 
46 

62 

4 

1,766 

738 

67 

74 

2,822 

1C8 

322 

62 

192 
44 
17 

159 
10 


4,866 


144 
1 

10 

18 

1 

74 

2 

3,593 

164 

61 

82 

3,380 

499 

11 

1 

91 
5 


172 
3 


11 
1,448 


9,771 
19 


9,752 


3,971 

191 

1,186 


9,189 
165 
66,  491 
4,657 
3,372 

4,709 

62,  569 

21,  831 

143 

75 


223 


4,917 
600 


1,360 
32, 231 


220,  032 
684 


219,  348 


171 
54 
44 
43 
34 

81 

3 

370 

563 

55 

626 
,131 
111 
210 
70 

125 

36 

151 


4,129 


8,138 
37 


1.52 

4,232 

52 

1,006 

15 

3,408 

38 

975 

49 

461 

30 

3,991 

3 

210 

357 

15,  998 

bM 

14,  990 

37 

1,839 

241 

25, 138 

007 

31,  213 

90 

4,474 

203 

4,401 

66 

1,313 

114 

3,752 

31 

1,352 

135 

6,623 

42 

2,795 

14 

1,660 

12 

521 

460 

105,  986 

707 

236,  338 

3b 

1,543 

234, 795 


NORTH  CAROLINA. 


Agricultural  implements 

Ciiniajics  and  wagons 

Cotton  goods 

Flouiing-  a-ud  grist-mill  products 

B"oundery  and  machine-shop  products 


Iron  and  steel 

Lumber,  sawed    

Paper 

Printing  and  publishing . 
Sash,  doors,  and  blinds  .. 


"Woolen  goods 

All  other  industries  . 


Gross  total 

Less  duplicates . 


Total . 


25 

10 

128 

2 

1 

10 

48 

51 

3,046 

1,294 

1,776 

18,  842 

28 

10 

120 

6 

13 

253 

774 

461 

6,828 

4 

11 

698 

2 
12 

49 

39 

516 

79 

32 

288 

2.323 

2,404 

30,  729 

34 

666 

2,323 

2,370 

30,  063 

16 
1 
17 
170 
22 


451 

1 

2 

11 


16 

2 
10 
152 
22 


395 

1 

2 

11 


675 
59 


203 

30 

582 

3,515 

311 


10,  067 

15 

7 

263 

205 
1,287 


16,  485 
1,460 


15,  025 


OHIO. 


Agricultural  implements 

Boots  and  shoes 

Carriages  and  wagons ■ 

Clothing,  men's 

Cotton  goods 

Flouring-  and  grist-mill  products 

Foundfry  &n(\.  uiacliine-sbop  products 

Hosiory  and  knit  goods 

Iron  and  Hti-cd 

Lumber,  sawed 


126 

16 

35 

18 

6 

1,380 

369 

2 

103 

2,347 


1,461 
30 


1 
318 


25,  634 
476 


100 
4,872 


158 
13 
39 
17 
13 

858 

341 

2 

859 

1,244 


126 

13 

33 

17 

6 

777 

356 

2 

439 

2,216 


6,922 
253 

1,376 
180 
360 

31,  648 

8,997 

27 

60,  870 

57,419 
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TABLE  III.— POWEE  USED  IN  MANUFACTUEES  IN  EACH  STATE  AND  TEEEITOEY,  ETC.:  1880. 

OHIO— Coutinuecl. 


Selected  induatiies. 


Paper v;-,-.  v:"" 

Prinlmg  and  publishing  . 


Salt...--            ,,,.    , 
Saeh,  doors,  and  blinds  . 
Woolen  goods 

Worsted  goods 

All  other  indnstries 


Gross  total 

Less  duplicates  . 


Total . 


No.  of 

establish- 

inents. 


60 

122 

23 


1 

1,  802 


6,684 


WATEK-rOWEK. 


Number  of 
"wheels. 


6,684 


Horse-power. 


6 

48 

1 

lOG 


2,086 
6 


4,228 
9 


102 
851 

80 
1,014 


38,  755 
114 


8,641 


STEAM-POWER. 


Number  of  Number  of 
boilers.     \    ensrines. 


Horse-power, 


181, 

105 

62 


2,047 


7,118 
37 


111 
99 
53 
89 
84 


1,832 


6,263 
38 


6,215 


6,868 
1,639 
812 
3,927 
2,043 


61,340 


223,  681 
1,179 


Total 

steam-  and 

water-power. 

(.H-.P.) 


11,  096 

1,648 

812 

4,029 

2,894 

80 
63,364 


262,  436 
1,293 


OEEGON. 


Agricultural  implements 

Boots  and  shoes  (factory) 

Floiiriug-  and  grist-raill  products 

Foundery  and  machine-shop  products 
Ironandsteel 


Lumber,  sawed 

Paper 

Printing  and  publishing . 
Sash,  doors,  and  blinds  -  - 
Woolen  goods 

All  other  industries 


Gross  total 

Less  duplicates  . 


Total  . 


3 
1 

106 
15 

1 

227 

1 

4 

20 

10 


135 
1 
1 


373 


4,072 

90 

147 


187 
6 

3,959 

80 

8 
10 

26 

176 

384 

401 

378 
5 

9,463 

208 

9,255 


119 


197 

1 


09 


177 
1 


176 


6 

20 
415 
281 


42 
290 


4,374 
40 


169 

20 

4,487 

371 

147 

0,834 

80 

42 

466 

384 

847 


13,  837 
248 


PENNSYLVANIA. 


RHODE  ISLAND. 


Agi-icultiiral  implements 

Boots  and  shoes  (factory)  (a)  

Carriages  and  wagons  (a) 

Cotton  goods 

Flouring-  and  grist-mili  products 

Foundery  and  machine-shop  products  . 

Hosiery  and  knit  goods 

Iron  .ind  steel 

Lumbei',  sawed 

Printing  and  publishing  (a)  !------■---  ■ 

Sash,  doors,  and  blinds 

Mlli  and  silk  goods . . 

Woolengoods 

worsted  goods ,[ 

All  other  industries  . '.....'.  . . '.        ." 


Gross  total 

Lees  duplicates  - 

Total 


1 

50 

11 

214 


608 


3,  2'11 
36.") 
501 


14 
9  '. 

18 

11 

1 
114 

.-4 


1  ; 

5 
10 

17 

1 

45 

17 

185 


22,  290 
60 


1,164 


476 


174 
24 
39 
18 
18 

185 

1 

2,  873  ] 

625 

70 

321 

2,826 

78 

199 

16 

102 
23 
11 

324 
23 

28 
2,  403 

61 

672 

164 
23 
90 
19 
17 

434 

6 

773 

721 

90 

3,689 

2,036 

202 

159 

21 

119 
27 
60 

422 
39 

72 
2,954 

137 
21 
47 
16 
18 

182 

3 

693 

679 

72 

1,  50« 

1,  630 

134 

154 

21 

94 
18 
50 
204 
23 

38 
2,299 

3,640 

389 

2,548 

1 

60 

361 

196 

14,408 

100 

]  9,  345 

14,  934  ! 

1,830 

197,  569 

48,  922 

6,  608 

1,943 

35 

1,783 

4,231 
44 

1 

101 

1,875 

108 

8 

69,  966 

517 
10 

3,713 

30,  724 

2,766 

18 

S.ilt                                                                                                   

209 

13 

223 

3,169  , 

666  ' 

4,730  , 

12,437  ' 

720  ' 

155 
4 

448 

2,749 
72 

70 
7,556 

Wool  hat.H 

Worsted  goods 

3,  «.-.7 

64,329    ' 

Gross  total                                                                          

10,  381 

7,107 
32 

110,  901 
625 

12,  127 
32 

7,  9.19 
26 

402,  830 

698    I 

Total 

10,  381 

7,075 

110,  276 

12,  095 

7,913 

402,  132 

4, 

3V2 

3,^9 

2 

.-)48 

421 

196 

16 

191 

100 

79 

311 

15,  451 

1 

840 

201 

282 

79,  046 

9 

434 

1 

961 

209 

3 

394 

666 

4 

730 

15 

IKU 

792 

3 

727 

71 

885 

2 

2 

35 

1 

463 

29 

1 

114 

12 

12 

21,433 
1,001 

91 

59 

1,  899 

6 
42U 
230 
107 


4,  702 
3,  l.'-o 
8,016 


41,335 


513,  731 
1,323 


512,408 


71 

4 

14 

37,  402 

1,971 

2,128 

D 

420 

l.l^ 

Ul 

287 

8 

7,993 

3,  550 

8,616 

63,  625 

50 

63,  575 


a  Power  rented. 


519 


28 
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Table  III.— POWER  USED  m  MANUFACTUEES  IN  EACH  STATE  AND  TERRITORY,  ETC.:  1880, 

SOUTH  CAROLINA. 


Ko.of 
establish- 
ments. 

WATEE-POWER. 

BTEAM-POWEE. 

Total 

steam-  and 

water-power. 

IS.  P.) 

Selected  industries. 

ITumber  of 

-wheels. 

Horse-power. 

!N"umber  of 
boilers. 

Number  of 
engines. 

Horse-power. 

2 
3 

14 
719 

14 

420 

6 

1 

H 

69 

3 

2 

6 

175 

17 

300 
6 
1 

1 
128 

2 

2 

3 

170 

17 

264 

6 

1 

1 

95 

42 
33 

426 
2,721 

214 

6,181 
38 
10 
6 

3,371 

42 

Carriages  and  wa'^ona                        .           .                       .      .               .   . 

1 
23 

803 

8 
2,398 
8,457 

41 

2,823 

11, 178 

214 

Lumber,  sawed 

216 

2,935 

9,116 

38 

10 

10 

20 

104 
251 

no 

All  other  industries 

3,622 

Gross  total 

1,259 

1,073 
16 

14, 153 

280 

639 

47 

651 
42 

13,  041 
1,046 

27,194 
1,326 

Total .... 

1,  2?9 

1,067 

13,  873 

693 

509 

11,  995 

25,868 

TENNESSEE. 


Agiicultural  implements 

13 
3 
19 

989 
38 

29 

7S5 
1 
10 
7 

106 
138 

3 

27 

10 

7 

17 

288 

84 

75 
518 

2 
11 

6 

18 
141 

10 

4 

7 

273 

36 

41 
494 

1 
11 

5 

18 

118 

151 

150 

810 

8,741 

644 

6,045 

13,  734 

15 

131 

175 

470 
3,801 

178 

150 

14 
933 

4 

22 

349 

1 

1 

1 

38. 
84 

462 
12,  699 

42 

293 

4,165 

40 

3 

30 

640 
450 

1,272 

Flouring-  and  grist-mill  products 

21, 440 

Foundery  and  machine-shop  products 

686 

Iron  and  steel   

6,338 

17,  899 

65 

Printing  and  publishing    - 

134 

Sash,  doors,  and  blinds 

205 

"Woolen  goods 

1,110 

4,231 

Gross  total 

2,108 

1,400 
18 

18,  851 
287 

1,127 
53 

1,018 
51 

34,  867 
1,479 

63,  718 

1,7CG 

Total 

2,108 

1,382 

18,  564 

1,074 

967 

S3,  388 

61,  952 

TEXAS. 


Agricultural  implements 

2 

2 

900 

18 

1 

317 

11 

8 

1 

67 

7 

2 

4 

799 

21 

1 

351 

9 

9 

1 

74 

7 
2 
2 

783 

1 
313 
9 
8 
1 

68 

63 
25 

205 
16,  392 

392 

60 

9,836 

56 

230 

45 

1,929 

63 

Carriages  and  wagons 

25 

Cotton  goods 

205 

Flouring-  and  grist-mill  products    - 

140 

2,210 

18,602 

Foundery  and  machine-shop  products 

392 

Iron  and  steel 

60 

28 
4 

386 
6 

10,222 

Printing  and  publisbiug 

62 

Sash,  doors,  and  blinds 

230 

43 

2 

17 

1,946 

Gross  total .  ,  , 

1,334 

180 
6 

2,619 

111 

1,278 
49 

1,216 
49 

29,233 
1,207 

31,852 

Less  duplicates 

1,318 

Total 

1,334 

174 

2,608 

1,229 

1,167 

28,  026 

30,  534 

UTAH  TERRITORY. 


1 
1 

86 

7 

107 

1 
4 
2 

5 
11 

19 

1 
1 

94 
2 

86 

1 
3 

5 
11 

10 

12 
26 

1,674 
20 

1,303 

35 
9 

16 

74 

815 

71 

12 

26 

3 
5 
33 

1 
2 

3 

5 

33 

1 

2 

90 
47 
703 

60 
16 

1,764 

Foundery  and  raacbme-shop  products 

67 

2,000 
85 

Paper 

25 

Salt  

16 

Sash,  doors,  and  blinds    ... 

1 

1 

30 

104 

Woolon  goods  

315 

AU  other  industries 

10 

10 

218 

289 

243 

216 

2 

3,555 
20 

55 

65 

1,154 

4,709 

Less  duplicates 

20 

Total 

243 

214 

3,535 

55 

55 

1,154 

4,689 

VERMONT. 


Agricultural  implements 

Boots  and  shoes 

Carriages  and  wagons 

Cotton  goods    

Flouring-  and  grist-mill  products 

520 


33 

1 

7 

8 

227 


40 


6 
11 

687 


70 
1,070 
9,686 


146 

15 

12 

570 

323 
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Table  III.— POWER  USED  IN  MANUFAOTUEES  IN  EACH  STATE  AhB  TERRITORY,  ETC.:  1880. 

VERMONT— Continued. 


Selected  industries. 


Founderj'anfl  macliine-slop  products. 

Hosiery  and  knit  goods 

Iron  and  steel 

Lamber,  sawed 

Paper 


Printing  and  publishing  . 
Sash,  doors,  and  blinds  . . 

Silk  and  silk  goods 

Woolen  goods 

All  other  industries  


G-ross  total 

Less  duplicates . 


Total . 


No.  of 
establish- 
ments. 


41 
U 

68S 
13 

10 

32 

1 

44 

469 


1,582 


1,582 


Number  of 
wheels. 


1 

871 
53 


WATEE-rOWEK.  '  STE.\MrOWEll. 

Total 
steam-  and 

TTnr»»  -n^^A.  '  Number  of   Number  of   „  water-power. 

Horse-power.       j^^y^^.^^         omrines.      Horse-power.  (H.  P.) 


840 

208 

25 

21,  799 

4,613 


25 

1 

40 

455 

678 

8 

2,636 

S),  041 

2,146 
8 

52,  492 
206 

52,  226 


VIEGINIA. 


21 
168 


1  : 

87 


277 

a2U 

350 

:,  821 


51 
421 


1,008 
3,  982 


11,  278 
190 


11,  C 


1,117 

428 

375 

25,  620 

4,695 

51 

1,099 

8 

3,044 

13,  923 


63,  770 
456 


Agricultural  implements . . 
Boots  and  shoes  (factory) 

Carriages  and  wagon  s 

Clothiiig,  men's 

Cotton  goods 


Flouring-  and  grist-mill  products 

Foimdery  and  machine-shop  products  - 

Iron  and  steel 

Lumber,  sawed 

Paper 


Printiug  and  publishing . 

Salt 

Sash,  doors,  and  blinds  . . 

Woolen  goods 

All  other  industries 


Gross  total 

Less  duplicates . 


Total . 


2 
4 
1 
7 

1,385 

53 

19 

907 

3 

20 

1 

14 

4S 

265 


,768 


2,768 


13 

1,786 

21 

29 

465 

4 


2,461 


2,399 


1,190 

25,  705 

447 

1,596 

6,877 

195 


160 

607 

1,623 


38,  770 
1,306 


55 

37 

IB 

562 

4 

20 
2 

12 

1 

253 


1,000 
18 


61 
39 

9 
517 

2 


11 

1 

229 


916 

17 


511 

17 

73 

4 

165 

1,335 

689 

375 

n,214 

100 

122 
40 

241 

50 

5,210 


20, 146 
436 


761 

17 

73 

4 

1,355 

27,  100 
1,136 
1,971 

18,  001 
295 

122 

40 

401 

717 

6,833 


58,  fllG 
1,742 


WASHINGTON  TERRITORY. 


9 
3 

37 
1 
5 

1 

14 

7 

131 

2 
4 
82 
1 
2 

2 

7 

44 

1 
2 

24 
75 
2,967 
2 
60 

155 

75 

27 

804 

3,771 
2 

Sash,  doors,  and  blinds 

3 

1 

9 

53 

35 
187 

113 

35 

All  other  industries , 

5 

5 

82  1 

269 

Gross  total 

70 

47 
1 

1,210 
25 

96 

61 

►             3,210, 

4,420 

25 

Total 

70 

46 

1,185 

96 

61 

3,210 

4,395 

WEST  VIRGINIA. 


Agricultur.al  implements 

Boots  and  shoes  (factory) 

Carriages  and  wagon.s 

Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  , 

Iron  and  steel 

Lumber,  sawed 

Paper ..!... 

Priuting  and  publishing  .......'.'.'..." 

Salt " 


Sash,  doors,  and  blinds  . 

Woolen  goods 

All  other  industries...'. . 


Gross  total 

Less  duplicates . 

Total 


1 

3 

472 
31 

16 

469 

3 

4 

14 


55 

114 


1,190 


1,190 


491 
1 


136 
1 


676 
0 


6,996 
6 


1,921 

10 


9,629 
75 


1 

6 

168 

34 

103 

394 

15 

4 
55 

4 
21 
137 


947 
13 


5 

1 

4 

1.50 

32 

50 
374 

8 
4 
57 

3 
19 

120 


827 
11 


120 

40 

222 

4,642 

814 

8,600 
9,560 

235 
32 

797 

90 

591 

3,031 


28,794 
338 


28,  456 


120 
40 

222 

11,  638 

820 

8,000 
11,  4S1 

205 

797 

90 
1,  107 
3,051 


3S,  323 
413 


37,  910 


521 


30 
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Table  III.— POWEE  USED  IN  MANUFACTUEBS  IN  EACH  STATE  AND  TEEEITOEY,  ETC. :  1880. 

WISCONSIN. 


Selected  indnstries. 


Agricultural  implements  . 
Boots  and  shoes  {factory)  . 

CaiTiages  and  wagons 

Clothing,  men's  (a) 

Cotton  goods 


Flouring-  and  grist-mill  products 

Foundery  and  machine-shop  products  . 

Iron  and  steel  

Lumber,  sawed 

Paper 


Printing  and  publishing  , 
Sash,  doors,  and  blinds'  - . 

Woolen  goods 

All  other  industries 


Gross  total 

Less  duplicates  . 


Total  . 


No.  of 
establish- 
ments. 


3 

19 

4 

1 

703 

118 

8 

704 

13 

28 
78 
48 
355 


2,154 


2,154 


WATER-POWER. 


Itfumherof  l-cr- 
wheels.      Horse-power, 


1,372 
11 
6 

424 
68 


2,024 
2 


2,022 


180 

24,  875 
258 
164 

13,  .376 
2,551 


305 

843 

2,467 


8*Sam-P0WER. 


45,  391 
35 


45,  356 


Number  of 
boilers. 


192 

105 

68 

919 

1 

27 

94 

11 

366 


Number  of 
engines. 


1,889 
10 

1,879 


2 
20 
4 
1 

146 
103 
53 
552 
1 

27 

71 

9 

316 


1,373 

7 


1,366 


Horse-power. 


l,70fi 
12.-) 

1,016 

27 

180 

9,943 

1,984 

4,600 

30,  613 

45 

254 
2,728 

261 
7,538 


61,  020 
291 


60,  729 


Total 

steam-  and 

water-power. 

(B.  P.) 


2,062 

125 

1,033 

27 


34, 818 
2,242 
4,704 

43, 989 
2,598 


3,033 
1,103 
10,  005 


106, 411 
326 


106, 085 


WYOMING  TERRITORY. 


Flouring-  and  grist  mill  products 

1 

1                       30 

30 
455 
240 

30 

Iron  and  steel 

1 

7 
1 

10 
7 

1 

10 

7 

1 

4.55 
232 
30 

Lumber,  sawed 

i                         8 

Sash,  doors,  and  blinds 

Total 

2                       38 

18 

18 

717 

755 

522 


a  Steam  famished  by  Steam-Supply  Company. 
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LETTER   OF    TRANSMITTAL. 


Boston,  Mass.,  November  25,  1882. 
Hon.  G.  W.  Seaton, 

Superintendent  of  Census. 

Sis:  I  have  the  honor  to  transmit  herewith  a  report  upon  the  factory  system  of  the  United  States.  In 
accordance  with  the  original  plan  approved  by  your  predecessor,  I  have  considered  briefly  the  history  of  the 
system,  not  only  as  to  its  institution  and  growth  in  this  country,  but  as  to  its  origin  and  growth  in  Great  Britain. 

I  have  endeavored,  as  far  as  possible,  to  present  illustrations  of  the  results,  benefits,  advantages,  and 
disadvantages  of  the  system,  drawn  from  personal  observations  in  the  principal  factory  towns  of  Europe  during 
the  summer  of  1881. 

While  many  statements  made  in  this  report  cannot  be  given  in  tabular  form,  they  are,  as  a  rule,  the  results  of 
careful  investigation,  and  should  be  accepted  in  their  text  form  as  statistical  matter. 

I  wish  to  thank  you,  as  well  as  your  predecessor,  for  the  very  generous  support  you  have  given  me  in  conducting 
the  investigation  intrusted  to  me. 

I  desire  also  to  express  my  obligations  to  Alexander  Eedgrave,  esq.,  0.  B.,  chief  factory  inspector  of  Great 
Britain,  and  Messrs.  Coles,  of  Manchester,  and  Henderson,  of  Glasgow,  superintendents  of  inspectors  of  factories, 
for  their  very  valuable  personal  services  in  securing  for  me  every  facility  for  the  examination  of  British  mills. 
EespectfuUy,  yours, 

OAREOLL  D.  WEIGHT, 

Special  Agent, 
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During  the  years  immediately  preceding  the  independence  of  the  colonies,  and  while  the  important  eveuts 
which  led  to  their  consolidation  into  one  nation  were  transpiring,  the  factory  system  was  being  developed  in 
England  as  a  new  industrial  system  which  was  to  influence  the  growth  and  development  and  civilization  of  the 
new  as  well  as  of  the  old  nation.  Nor  was  the  independence  of  the  colonies  without  its  direct  influence  in  enabling 
the  manufacturers  of  England  successfully  to  establish  the  system;  indeed,  the  loss  of  tbe  colonies  was  a  potent 
factor  in  the  firm  establishment  of  the  factory  system  in  England.  So  the  early  and  English  history  of  the  system 
is  as  legitimate  in  this  report  as  the  account  of  its  planting  and  growth  in  the  United  States. 

THE  OEIGIN  OF  THE  FACTORY  SYSTEM. 

The  influences  which  led  to  the  institution  of  the  factory  system  were  almost  as  diverse  in  their  nature  as  the 
ramifications  of  the  system  itself.  These  influences  are  clearly  defined,  although  some  of  them  have  never  been 
recognized  in  the  connection  in  which  I  place  them;  their  power,  however,  not  only  abstractly  but  concretely,  is 
fully  recognizable  in  the  origin  of  the  system,  which  is  of  comparatively  recent  date,  and  is  entirely  the  result  of 
the  influences  existing  or  coming  into  existence  during  the  last  half  of  the  eighteenth  century.  These  influences 
were  both  direct  and  subtle  in  their  character,  but  all  important  in  their  place  and  combination.  As  a  great  fact 
the  system  originated  in  no  preconceived  plan ;  on  the  contrary,  it  was  formed  and  shaped  by  the  inevitable  force 
of  circumstances.    Those  who  were  called  the  fathers  of  the  system  were  men  of  great  intelligence  and  enterprise,  (a) 

In  its  origin  the  factory  system  was  applied  to  the  textile  trades  of  England,  and  indeed  it  did  not  till  recent 
years  embrace  other  industries ;  so  that  the  history  of  the  system  becomes  the  history  of  the  textile  industries. 

A  factory  Is  an  establishment  where  several  workmen  are  collected  for  the  purpose  of  obtaining  greater  and 
cheaper  conveniences  for  labor  than  they  could  procure  individually  at  their  homes ;  for  producing  results  by 
their  combined  efforts  which  they  could  not  accomplish  separately;  and  for  preventing  the  loss  occasioned  by 
ciirrying  articles  from  place  to  place  during  the  several  processes  necessary  to  complete  their  manufacture.  The 
principle  of  a  factory  is  that  each  laborer,  working  separately,  is  controlled  by  some  associating  principle  which 
directs  his  producing  powers  to  effect  a  common  result,  which  it  is  the  object  of  all  collectively  to  attain.  Factories 
are  therefore  the  legitimate  outgrowth  of  the  universal  tendency  to  association  which  is  inherent  in  our  nature,  and 
by  the  development  of  which  all  industrial  success  has  been  gained ;  and  from  this  principle  springs  the  necessity 
for  subdivision  of  labor,  without  which  the  factory  system  would  have  met  with  but  feeble  growth.  The  more  the 
principle  of  association  appears  prominent  in  any  species  of  production  the  more  rigidly  does  it  become  entitled  to 
the  name  of  factory  and  the  more  generally  does  it  receive  the  name  in  common  parlance. 

It  is  entirely  unnecessary  to  dwell  upon  the  advantages  that  have  resulted  from  the  division  of  labor,  but  in 
considering  the  definition  of  the  factory  system  it  must  be  borne  in  mind  that  the  minute  subdivision  of  labor 
requires  an  equally  extensive  power  of  combination  to  unite  the  several  parts  so  that  their  aggregate  shall  produce 
one  harmonious  result.  The  type-founder  is  never  allowed  to  forget  that  he  is  working  for  the  compositor;  the 
compositor  has  constant  reference  to  the  pressman  ;  the  pressman  to  the  folder;  and  the  folder  to  the  binder.  The 
man  who  cuts  the  wire  for  pins  fits  them  for  the  operative  who  points  them,  and  he  turns  them  out  of  hand  ready 
for  the  person  who  heads  them. 

The  factory  is,  therefore,  in  broad  terms,  an  association  of  separate  occupations  conducted  in  one  establishment, 
in  order  to  facilitate  tbe  combination  of  the  processes  into  which  most  branches  of  manufactures  are  divided,  [b) 

The  first  force  which  tended  to  create  this  system  was  that  of  invention,  and  the  stimulus  to  this  grew  out  of 
the  difficulty  which  the  weavers  experienced  in  obtaining  a  sufficient  supply  of  yarn  to  keep  their  looms  in  operation. 


u  Factories  and  the  Factory  System.     W.  Cooke  Taylor,  LL.D.     London,  1844.  b  Ibid. 
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Prior  to  1767  all  yarn  used  in  the  manufacture  of  textiles  of  all  kinds  was  spun  in  single  threads,  by  the  fingers  of 
the  spinsters,  upon  the  domestic  spinning-wheel.  For  a  generation  prior  to  this  period  various  attempts  had  been 
made  to  increase  the  product.  The  machines  in  use  for  weaving  as  well  as  for  spinning  were  nearly  as  simple  as  those 
in  use  in  India. 

The  processes  of  spinning  and  of  weaving  were  generally  performed  in  the  same  cottage,  the  weaver  continually 
pressing  upon  the  spinner  for  a  supply  of  weft  or  warp,  but  the  weaver's  own  family  could  not  respond  with  a 
sufacient  quantity,  and  he  had  much  difficulty  in  collecting  it  from  neighboring  spinsters.  In  consequence  much 
time  was  wasted,  and  the  weaver  often  subjected  to  high  demands  for  the  yarn,  for  which,  as  the  demand  exceeded 
the  supply,  the  spinster  could  put  her  own  price.  Indeed,  as  Dr.  Aiken,  in  his  History  of  ilancliester,  has  related, 
"the  weavers,  in  a  scarcity  of  spinning,  have  sometimes  been  paid  less  for  the  weft  than  they  paid  the  spinner, 
but  durst  not  complain,  much  less  abate  the  spinner,  lest  their  looms  should  be  unemployed." 

The  cotton  manufacture  of  England  at  this  time,  though  rapidly  increasing,  could  never  have  received  §ucb 
impetus  as  to  have  become  of  great  national  importance  without  the  discovery  of  some  method  for  producing  a 
greater  quantity  and  a  better  quality  of  yarn  with  the  same  expenditure  of  muscular  labor;  {a)  for,  while  a  high  and 
sustained  price  for  yarn  would  indeed  have  attracted  new  hands  to  the  employment,  such  high  price  would  of  itself 
have  tended  to  keep  down  the  rising  industry,  by  making  the  goods  too  costly  for  general  consumption. 

Invention,  paradoxical  as  it  may  seem,  had  really  aggravated  the  difficulty  by  a  device  for  facilitating  the 
process  of  weaving.  I  have  reference  to  the  fly-shuttle,  invented,  in  1738,  by  John  Kay.  By  this  device  one  man 
alone  was  enabled  to  weave  the  widest  cloth,  while  prior  to  Kay's  invention  two  persons  were  required.  One  can 
readily  see  how  this  increased  the  difficulty  of  obtaining  a  supply  of  yarn;  for  the  one- thread  wheel,  though  turning 
from  morning  till  night  in  thousands  of  cottages,  could  not  keep  pace  either  with  the  weaver's  shuttle  or  with  the 
demand  of  the  merchant,  (b)  In  1738,  however,  John  Wyatt  invented  an  elementary  mechanical  contrivance 
whereby  a  single  pair  of  hands  could  spin  twenty,  a  hundred,  or,  on  a  perfected  machine,  even  one  thousand  threads. 
I  need  not  occupy  space  with  the  details  relating  to  the  various  inventions  which  culminated  in  a  grand  constellation 
of  mechanical  devices  which  have  influenced  the  world  in  a  deeper  sense  than  any  other,  save  printing. 

The  invention  for  spinning,  already  referred  to,  and  which  really  embodied  the  method  of  spinning  by  rollers, 
was  made  by  John  Wyatt,  of  Birmingham,  for  which  royal  letters-patent  were  granted  in  1738,  in  the  name  of 
Lewis  Paul.  The  specification  of  this  patent  describes  the  very  principle  of  spinning  by  rollers  which  distinguished 
the  spinning-machine  brought  into  use  thirty  years  later  by  Sir  Eichard  Arkwright,  and  which  was  universally 
adopted,  and  of  which  Sir  Eichard  is  generally  supposed,  even  at  the  present  day,  to  have  been  the  inventor.  It 
has  been  quite  clearly  proven,  however,  that  Wyatt  was  the  inventor.  It  is  true  he  did  not  succeed  in  making  his. 
fortune,  or  even  in  introducing  his  machine  into  use;  he  lacked  the  pecuniary  means,  and  could  not  hold  out  long 
enough  to  realize  the  success  his  genius  merited ;  but,  more  than  all,  he  lacked  the  time  and  attendant  circumstances, 
with  all  their  subtle  influences,  which  accompanied  the  train  of  inventions  a  generation  or  so  later.  Wyatt's 
invention  slumbered  for  thirty  years,  till  it  was  either  rediscovered,  or,  what  is  just  as  probable,  till  its  principles 
came  accidentally  to  the  knowledge  of  Arkwright,  who,  previous  to  1769,  had  been  a  barber  at  Preston.  He 
was  possessed  of  a  keen  sagacity,  which  enabled  him  to  appreciate  the  value  of  his  invention,  and  his  perseverance,, 
talent,  and  good  fortune  served  him  by  its  means  to  enrich  himself  and  his  country. 

In  every  mode  of  spinning,  whether  by  the  rude  teak- wood  wheel  used  in  India  or  by  the  present  ring  spinning- 
frame,  "  the  ends  to  be  accomplished  are,  to  draw  out  the  loose  fibers  of  the  cotton  in  a  regular  and  continuous  line,, 
and,  after  reducing  the  fleecy  roll  to  the  requisite  tenuity,  to  twist  it  into  a  thread."  The  roll  or  sliver,  previously 
prepared  by  the  process  of  carding,  must  be  drawn  out  to  a  considerably  greater  fineness  before  it  is  of  the  proper 
thickness  to  be  twisted ;  this  is  accomiflished  by  two  or  more  rollers,  placed  horizontally,  revolving  in  contact;  the 
sliver  of  cotton,  being  put  between  the  first  pair  of  rollers,  is  by  their  revolution  drawn  through  and  compressed; 
while  still  passing  between  these  rollers  the  cotton  is  caught  by  another  pair,  immediately  in  front,  which  revolve 
with  much  greater  velocity  than  the  first,  and  which  therefore  draw  out  the  sliver  to  a  much  greater  length  and 
degree  of  fineness;  after  passing  through  successive  pairs  of  rollers  the  reduced  sliver  is  attached  to  a  spindle  and 
fly,  the  rapid  revolutions  of  which  twist  it  into  a  thread  and  at  the  same  time  wind  it  upon  a  bobbin. 

Such  is  the  admirable  contrivance  by  which  a  machine  is  made  to  do  what  was  formerly  effected  by  the  fingers 
of  the  spinner.  And  this  is  the  invention  ascribed  to  Sir  Eichard  Arkwright,  and  on  which  his  renown  for 
mechanical  genius  rests,  but  which  was  clearly  described  in  principle,  as  I  have  related,  by  John  Wyatt,  thu-ty 
years  before  Arkwright  knew  anything  of  cotton-spinning.  Under  Wyatt's  invention,  a  mill  for  spinning  was 
built  at  Birmingham  in  1741  or  1742,  which  was  turned  by  two  asses  walking  round  an  axis,  and  ten  girls  were 
employed  iu  attending  the  work.  This  establishment  was  unsuccessful,  and  in  1743  was  broken  up.  Some  years 
later  a  work  upon  a  larger  scale,  but  under  Wyatt's  invention,  was  built  upon  a  stream  of  water  at  Northampton; 
but  this  did  not  prosper,  and  in  1764  it  passed  into  use  in  other  directions. 

Arkwright  labored  under  great  difficulties  in  perfecting  his  invention,  audit  was  only  through  the  assistance 
rendered  him  by  his  friend,  Mr.  John  Smally,  of  Preston,  a  liquor  merchant  and  painter,  that  he  was  able  to  carry 

a  Baines'  History  of  Cotton  ManufacUtre,  p.  115.  b  Ibid.,  p.  117. 
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on  his  experiments.  In  consequence  of  the  machinery  riots  at  Blackburn,  on  account  of  Hai  greaves'  invention 
of  the  spinning-jenny,  Arkwright,  in  1767,  went  to  Nottingham,  whither  Hargreaves  had  already  repaired. 
Arkwright  finally  formed  a  copartnership  with  Jedediah  Strutt,  of  Derby.  The  significance  of  this  alliance,  so 
far  as  America  is  concerned,  was  great  indeed,  as  I  shall  show ;  its  direct  results  were  to  terminate  the  pecuniary 
difaculties  of  Arkwright,  and  he  soon  made  his  machine  practicable,  and  in  1769  introduced  it  to  the  public,  taking 
letters-patent  therefor. 

During  Arkwright's  experiments  James  Hargreaves,  a  weaver  of  Stand-Hill,  near  Blackburn,  invented  an 
admirable  machine  called  a  spinning-jenny,  by  which  one  spinner  could  spin  many  threads  at  a  time.  The  evidence 
goes  to  show  that  Hargreaves  conceived  his  invention  and  began  to  embody  it  as  early  as  17G4.  Though  illiterate 
and  humble,  he  must  be  regarded  as  one  of  the  greatest  inventors  in  the  cotton  manufacture,  and  entitled,  along 
with  Arkwright,  to  the  renown  associated  with  the  inauguration  of  the  era  of  machinery.  In  fact,  by  some  Mr. 
Hargreaves  is  considered  to  have  preceded  Arkwright,  for  the  date  of  his  invention  was  some  years  before  Arkwright 
obtained  his  patent  for  his  water-power  frame  for  spinning.  Hargreaves'  machine  differed  so  completely  from 
Wyatt's  description  and  from  Arkwright's  embodiment  that  there  can  be  no  doubt  of  its  being  a  perfectly  original 
invention. 

Hargreaves'  jenny,  like  Arkwright's  machine,  was  intended  to  spin  the  roving  into  yarn ;  but  it  was  not,  like 
Arkwright's,  capable  of  being  applied  to  the  preparation  of  the  roving  itself.  Hargreaves  is  said  to  have  conceived 
his  idea  one  day  when  several  children  at  play  in  his  cottage  overturned  a  single-thread  machine  while  in  operation ; 
he  observed  that  while  in  a  horizontal  position  the  wheel  continued  to  revolve,  and  also  the  spindle.  The  idea  occurred 
to  him  then  that  if  a  number  of  spindles  were  placed  upright,  side  by  side,  several  threads  could  be  spun  at  once, 
all  the  spindles  being  actuated  by  the  same  wheel.  He  therefore  constructed  a  frame  embodying  this  principle,  and 
with  it,  though  it  was  rudely  made,  he  and  his  family  spun  weft  for  his  own  weaving.  It  soon,  however,  became 
the  subject  of  rumor  that  Hargreares  could  by  some  unknown  power  spin  more  threads  than  any  one  else,  and  so 
his  invention,  instead  of  gaining  him  admiration  and  gratitude,  excited  the  suspicions  of  the  spinners,  who  raised 
an  outcry  that  it  would  throw  multitudes  out  of  employment,  and  a  mob  broke  into  his  house  and  destroyed  not 
only  his  jenny  but  most  of  his  furniture.  Hargreaves  was  so  thoroughly  persecuted  that  he  left  his  native  county 
and  went  to  Nottingham.  At  this  place  he  was  furnished  with  means,  and  was  enabled  to  perfect  his  invention, 
taking  out  letters-patent  in  1770,  one  year  after  Arkwright's  patent  was  granted. 

The  machine  of  Arkwright  was  most  particularly  applicable  to  the  production  of  warp,  while  the  jenny 
invented  by  Hargreaves  was  chiefly  employed  in  spinning  the  woof  or  filling.  For  some  years  all  the  warp  and 
woof  used  in  the  kingdom  was  spun  on  machines  made  from  these  models. 

The  mule  spinning-machine,  which  Samuel  Crompton  invented  in  1776,  was  a  combination  of  the  principles  of 
the  jenny  and  the  water-frame,  and  entirely  superseded  the  use  of  the  jenny. 

The  machines  of  Hargreaves  and  Arkwright  broke  down  the  barrier  which  had  so  long  obstructed  the  advance 
of  the  cotton  manufacture,  and  the  breaking  down  of  this  barrier  inaugurated  the  factory  system,  which  really 
dates  from  this  period.  Many  minor  improvements  were  made,  not  only  in  the  methods  of  spinning,  but  in  the 
processes  necessary  for  the  proper  preparation  of  cotton  for  spinning;  but,  although  I  have  dwelt  quite  at  length 
upon  the  principal  inventions,  I  need  not  discuss  either  those  which  followed  as  of  course  or  the  struggles 
through  which  all,  inventors  and  capitalists,  had  to  pass  in  their  efforts  to  supply  new  and  pressing  demands.  It  is 
true  that  when  this  admirable  series  of  machines  was  made  known,  and  by  their  means  yarns  were  produced  far 
superior  in  quality  to  any  before  spun  in  England,  as  well  as  lower  in  price,  a  mighty  impulse  was  given  to  the  cotton 
manufacture.  It  was  only  an  impulse,  however,  and  the  inventions  would  not  have  brought  their  fullest  fruition 
without  powerful  influences  which  have  not  usually  been  considered  in  this  connection,  but  which  occupy  as 
legitimate  a  place  in  the  evolution  of  industrial  forces  as  the  inventions  themselves,  which  are  simply  the  initiatory 
outgrowth  of  such  evolution. 

While  the  processes  of  production  had  become  in  England  more  efBcient  through  the  invention  of  spinning- 
machines,  whereby  the  weavers  were  kept  busy  and  allowed  no  rest,  it  was  only  where  a  stream  gave  force 
to  turn  a  mill-wheel  that  the  spinner  or  the  wool  worker  could  establish  his  factory,  while  even  if  this  difiSculty  had 
not  existed  the  inefQciency  of  distribution  would  have  rendered  useless,  to  a  large  degree,  a  greatly  augmented 
production. 

Mr.  Green,  in  his  History  of  the  English  People,  speaking  of  the  decade  beginning  with  1760,  remarks: 

The  older  main  roads,  whicli  had  lasted  fairly  through  the  middle  ages,  had  broken  down  in  later  times  before  the  grorrth  of  traffic 
and  the  increase  of  wagons  and  carriages.  The  new  lines  of  trade  lay  often  along  mere  country  lanes  which  had  never  been  more  than 
horse-tracks,  and  to  drive  heavy  wains  through  lanes  like  these  was  all  but  impossible.  Much  of  the  woolen  trade,  therefore,  had  to  be 
carried  on  by  means  of  long  trains  of  pack-horses.  *  *  *  In  the  case  of  yet  heavier  goods,  such  as  coal,  distribution  was  almost 
impracticable,  save  along  the  greater  rivers  or  in  districts  accessible  from  the  sea.  But  at  the  time  when  Hargreaves  and  Arkwright 
were  straggling  to  make  their  inventions  available  the  enterprise  of  a  duke  and  the  ingenuity  of  a  millwright  not  only  solved  the 
problem  of  distribution  which  the  trade  of  the  country  was  forcing  upon  England,  and  which  improved  cotton  machinery  was  sure  to 
complicate,  but  they  paved  the  way  by  constructing  canals  for  the  greatest  application  of  the  steam-engine,  which  could  not  have  played 
its  p»rt  in  establishing  the  factory  system  without  means  of  distributing  coal,  and  the  system  itself,  without  the  steam-engine,  would 
have  been  a  feeble  institution.  535 


4  THE  FACTOEY  SYSTEM  OF  THE  UNITED  STATES. 

Francis,  Duke  of  Bridge-water,  was  a  shy,  dreamy  man,  whom  disappointment  in  love  drove  into  a  life  of  seclusion  on  his  estates  in 
the  north.  He  was  the  possessor  of  collieries  at  Worsley  whose  value  depended  on  their  finding  a  market  at  the  neighboring  town  of 
Manchester;  andit  was  to  bring  his  coal  to  this  market  that  he  resolved  to  drive  a  canal  from  the  mine  to  the  river  Irwell.  With  singalar 
good  luck  he  found  the  means  of  carrying  out  his  design  in  a  self-taught  mechanic,  James  Brindley.  But  in  Brindley's  mind  the  scheme 
widened  far  beyond  the  plans  of  the  duke.  Canals,  as  he  conceived  them,  were  no  longer  to  serve  as  mere  adjuncts  to  rivers;  (a)  for,  as  it 
is  related  of  him,  when  under  examination  before  a  committee  of  the  house  of  commons,  and  being  jocularly  asked  for  what  he  supposed 
rivers  to  have  been  created,  he  replied:  "Undoubtedly  to  feed  navigable  canals." 

What  Brindley  had  discovered  was  in  fact  the  water-road,  a  means  of  carrying  heavy  goods  with  the  least 
resistance,  and  therefore  the  least  cost,  from  the  point  of  production  to  the  point  of  sale.  England  at  once  seized 
on  this  discovery  to  free  itself  from  the  bondage  in  which  it  had  been  held. 

From  the.  year  1767,  when  Brindley  completed  his  enterprise,  a  net-work  of  such  water-roads  was  flung  over  the  country ;  and  before 
the  movement  had  spent  its  force  Great  Britain  alone  was  traversed  in  every  direction  by  three  thousand  miles  of  navigable  canals.  (J) 

The  free  and  cheap  distribution  of  coal  and  iron  at  once  became  an  important  factor,  in  fact  the  chief  element 
in  the  development  of  the  factory  system,  and  now,  for  the  first  time  in  the  history  of  civilization,  a  new  motive 
power  became  indispensable  to  growth,  for  "what  was  needed  to  turn  England  into  a  manufacturing  country  was 
some  means  of  transforming  the  force"  of  the  sun  "stored  up  in  coal  into  aiabor  force;  and  it  was  this  transformation 
which  was  brought  about  through  the  agency  of  steam  "- 

Crude  engines,  in  which  steam  was  used  as  a  means  of  draining  mines,  had  long  been  in  use;  but  the  power 
relied  on  was  mainly  that  of  the  weight  of  the  air  pressing  on  a  piston,  beneath  which  a  vacuum  had  been  created 
by  the  condensation  of  steam.  There  were  many  obstacles  to  the  economical  use  of  the  engine,  but  these  were 
overcome  by  the  ingenuity  of  James  Watt,  a  working  engineer  at  Glasgow. 

It  would  seem  that  the  spirit  of  invention,  of  new  thought  in  many  directions,  was  in  the  very  air  after  1760 
set  in.  Watt,  in  17 (j5,  conceived  the  idea  that,  as  steam  was  an  elastic  body,  it  would  rush  into  a  vacuum,  and  if  a 
communication  were  made  between  the  cylinder  and  an  exhausted  vessel  it  would  rush  into  it,  and  might  then  be 
condensed  without  cooling  the  cylinder. 

On  the  breaking  out  of  the  American  war  the  steam-engine  passed  beyond  its  use  iu  draining  mines,  and  was 
rapidlj^  adopted  for  all  kinds  of  manufacturing  industry.  The  location  of  mills  upon  streams  of  water  was  no  longer 
a  physical  necessity ;  they  could  be  built  and  run  near  large  towns,  whose  crowded  population  could  supply  their 
operatives.  The  influence  of  this  change  of  location  has  been  the  cause  of  most  of  the  so-called  factory  evils.  But 
one  more  generic  invention,  so  far  as  textile  machinery  was  concerned,  was  needed  to  establish  the  factory  system ; 
this  was  the  i^owerloom.  This,  however,  did  not  come  till  after  the  close  of  the  American  war.  In  1785  Dr. 
Edward  Cartwright  invented  the  first  power-loom.  This  was  improved  upon  by  various  inventors  till  1806,  when 
power-looms  began  to  be  used  in  factories.  Prior  to  this  all  the  yarn  spun  by  power-machines  had  been  woven  into 
cloth  by  hand-loom  weavers,  and  of  course  the  introduction  of  the  power-loom  caused  a  repetition  of  the  scenes  of  riot 
which  followed  the  introduction  of  spinning-machines.  The  power-loom  closed  the  catalogue  of  machines  essential 
to  the  inauguration  of  the  era  of  mechanical  supremacy.  What  inventions  will  come  during  the  continuance  of  that 
era  cannot  be  predicted,  for  we  are  still  at  the  beginning  of  the  age  of  invention.  The  wonderful  results  of  its  first 
twenty  j  ears  of  life  are  sufiQcient  to  indicate  something  of  the  future. 

When  the  period  of  which  I  have  spoken,  the  score  of  years  from  1765  to  1785,  had  closed,  England 
possessed  powers  which  needed  only  the  support  of  the  silent  forces  of  the  nation  to  carry  her  to  the  very  highest 
point  in  iudustrial  supremacy.  It  should  be  remembered  that  the  inventions  whose  origin  I  have  outlined  were  not 
confined  in  their  axjplication  to  one  manufacture,  but  that  they  gave  nearly  the  same  facilities  to  the  woolen,  the 
worsted,  the  linen,  the  stocking,  and  the  lace  manufactures  as  to  the  cotton,  and  that  they  spread  in  time  from 
England  to  the  whole  of  Europe,  to  America,  and  to  parts  of  Africa  and  Asia.  These  inventions,  however,  were  the 
material  forces,  powerful  indeed,  as  agents,  in  building  the  factory  system.  What  were  the  inner,  subtle,  but  also 
XJOwerful  agencies  at  work  to  render  the  material  forces  successful  1 

While  the  inventions  of  which  I  have  spoken  were  being  jjerfected,  Adam  Smith  was  working  out  his  memorable 
Inquiry  into  the  Causes  of  the  Wealth  of  Nations.  When  he  was  lecturing  with  applause  in  Glasgow  from  the  chair 
•of  moral  philosophy,  James  Watt  was  selling  mathematical  instruments  in  an  obscure  shop  within  the  precincts  of 
■the  same  university,  and  was  working  out  his  inquiry  into  the  practicable  methods  of  applying  steam. 

It  may  seem  as  if  no  two  departments  of  human  thought  were  more  widely  separated  than  those  in  which  these 
two  men  were  engaged.  One  was  a  region  purely  mental,  the  other  purely  physical.  The  one  had  reference  to  the 
laws  of  mind,  the  other  to  the  laws  of  matter ;  and  yet  the  work  of  Adam  Smith  and  that  of  James  Watt  were 
inseparably  connected,  not  only  as  involving  analogous  methods  of  investigation,  but  as  showing  in  their  result  the 
blendintr  and  co-operation  of  mental  and  material  laws,  (c)  Dr.  Smith  treated  of  the  philosophy  of  trade,  and  by  his 
philosophy  prepared  the  English  mind  to  receive  for  England's  benefit  the  commercial  results,  not  only  of  her 
inventions,  but  of  her  losses  from  the  war  with  her  colonies  and  the  diversion  of  her  slave-trade  capital.  Adam 
Smith  published  his  work  in  1776,  and  during  the  seven  years  of  strife  with  this  country  his  doctrines  had  taken 
silent  and  almost  unobserved  possession  of  the  minds  of  the  thinking  men  of  England,  so  that  at  the  close  of  the 

u  Green's  Ilistory  of  the  English  People,  vol.  iv,  p.  279.  6  Hid.  c  Seign  of  Law.     Duke  of  Argyle,  page  339. 
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war  it  was  not  difiacult  to  turn  the  thoughts  of  manufacturers  and  merchants  to  the  industrial  possibilities  of  Great 
Britain.  With  the  close  of  the  war  the  industry  of  England  was  exerted  to  its  fullest  power  in  the  task  of  supplying 
the  world  with  cotton  goods.  Her  pauper  children  were  made  to  contribute  to  her  industrial  greatness ;  she  flooded 
America  with  cheap  goods,  demoralized  our  merchants  and  our  people,  and  actually  drove  them  into  a  fever  for 
foreign  goods.  The  capital  of  England,  released  by  the  war,  was  free  to  engage  in  industrial  and  commercial 
enterprises,  and  well  did  the  business  brains  of  the  country  apply  the  doctrines  of  the  Glasgow  economist.  But  a 
stronger  power  than  war  or  the  pauperism  of  agricultural  districts,  from  which  the  factories  were  largely  supplied 
with  cheap  labor,  was  added  to  the  combination  of  forces  essential  to  the  establishment  of  a  new  industrial  order. 
This  new  influence  took  the  shape  of  a  great  moral  and  religious  power,  which  seemed  to  roll  without  obstacle  over 
the  land,  changing  the  politics  of  the  country  and  changing  the  directions  of  the  employment  of  active  capital. 

The  religious  -Tevival  work  of  the  Wesleys  brought  a  nobler  result  than  mere  religious  enthusiasm.  A 
philanthropic  impulse  grew  out  of  the  Wesleyan  impulse.  The  writings  and  the  personal  example  of  Hannah 
More  drew  the  sympathy  of  England  to  the  poverty  and  crime  of  agricultural  laborers.  A  passionate  impulse  of 
human  sympathy  with  the  wronged  and  the  oppressed  grew  with  amazing  strength,  and  under  its  influence  the 
crusade  against  the  iniquity  of  the  slave-trade  was  sustained.  So  each  and  all  who  sought  the  elevation  of  the 
oppressed  aimed  a  shot  at  the  slave-trade,  either  directly  or  indirectly,  for  all  helped  to  create  the  public  sentiment 
which  insisted  upon  its  abolition. 

Half  the  -wealth  of  Liverpool  was  drawn  from  the  traffic  of  its  merchants  in  human  flesh.  *  *  *  As  the  spirit  of  humanity  told 
upon  the  people,  apathy  disappeared.     Philanthropy  allied  itself  with  the  AVesleyan  moTcment  in  an  attack  on  the  slave-trade,  (a) 

The  first  assaults  were  repulsed  by  the  opposition  of  the  merchants,  who  argued  that  the  abolition  of  the  trade 
meant  their  ruin.  But  the  movement  gathered  strength  from  year  to  year,  and  the  traffic  was  suppressed;  the 
vast  amount  of  capital  employed  in  it  was  forced  into  new  channels,  and  naturally  into  commercial  and  industrial 
enterprises. 

The  philosophical  bearing  of  these  events  in  their  relation  to  the  establishment  of  the  factory  system  cannot  be 
denied.  To  be  sure,  invention  alone  would  in  time  have  succeeded  in  instituting  the  new  system,  but  not  for 
generations  upon  so  enduring  a  basis.  It  required  all  the  forces  I  have  considered — physical,  mental,  commercial, 
aud  philanthropical— working  in  separate  yet  convergent  lines,  to  lay  the  foundation  of  an  entirely  new  sj'stem  of 
manufactures;  and  these  forces,  coming  into  existence  during  the  twenty  years  following  the  success  of  the  efforts 
of  Hargreaves  and  Arkwright,  and  extending  in  their  wonderful  influences  over  the  earth  wherever  civilization  has 
a  foothold,  constitute  that  period  one  of  the  most  remarkable  since  the  Christian  era.  In  fact,  no  generation  since 
has  so  completely  stamped  itself  upon  the  aflairs  of  the  world. 

England,  at  the  close  of  the  Eevolution,  held,  as  she  supposed,  the  key  to  the  industrial  world  of  cotton 
manufacture;  certainly  she  held  the  machinery,  without  which  such  manufacture  could  not  be  carried  on  in 
competition  with  her  own  mills.  Parliament  passed  stringent  laws  prohibiting  the  exportation  of  machines,  plans, 
and  models  of  machines.  Her  policy  began  to  shape  itself  with  regard  to  trade  outside  the  island,  and  that  policy 
was  to  buy  as  little  as  possible  and  sell  to  everybody.  England  possessed  all  the  raw  material  for  a  large  list  of 
products;  cotton  alone  was  wanting,  but  this  she  expected  to  receive  from  India.  The  American  colonies  she  had 
destined  for  her  food-raising  department,  and  for  an  outlet,  under  her  own  control,  for  her  surplus  manufactures. 
This  had  been  her  expressed  policy  before  the  war,  and  this  policy  had  stimulated  her  to  the  long-continued  strife. 
By  14  Geo.  HI,  c.  71,  it  was  enacted  that  if  any  person  exports  any  tools  or  utensils  as  are  commonly  used  in 
the  cotton  or  linen  manufactures,  or  other  goods  wherein  cotton  or  linen  is  used,  or  any  parts  of  such  tools  or 
utensils,  he  shall  not  only  forfeit  the  same,  but  also  £200.  Even  the  possession  of  such  implements,  with  a  view  to 
exportation,  made  them  liable  to  seizure  and  the  possessor  to  arrest,  (b)  This  law  was  passed  in  1774,  and  related 
to  the  inventions  of  Arkwright  and  Hargreaves.  This  legislation  on  the  part  of  England  was  contemporaneous 
with  the  non-importation  resolutions  of  the  colonies,  nearly  all  of  which,  prior  to  the  Eevolution,  took  active  steps 
to  encourage  manufactures. 

OEIGIN  OF  THE  PACTOEY  SYSTEM  IN  AMEEIOA. 

At  the  time  of  the  agitation  of  their  independence  the  desire  to  plant  the  mechanic  arts  in  this  country  became 
almost  a  passion— certainly  a  feature  of  the  patriotism  of  the  day.  Hon.  Edward  Everett,  in  an  address  on 
American  manufactures,  in  New  York,  in  1831,  stated: 

The  first  measures  of  the  patriots  aimed  to  establish  their  independence  on  the  basis  of  the  productive  industry  and  laborious  arts  of 
the  country.  They  began  with  a  non-importation  agrei  ment  nearly  two  years  before  the  Declaration  of  Independence.  That  agreement, 
*    *    *    with  tho  exception  of  the  Address  to  the  People  of  America  and  Great  Britain,  was  the  only  positive  act  of  the  first  Congress. 

In  this  country,  as  well  as  in  England,  the  germ  of  the  textile  factory  existed  in  the  fulling-  and  carding-mills; 
the  former,  dating  earlier,  being  the  mills  for  finishing  the  coarse  cloths  woven  b'y  hand  in  the  homes  of  our  ancestors ; 
in  the  latter,  the  carding-mill,  the  wool  was  prepared  for  the  hand-wheel.  At  the  close  of  the  Eevolution  the  domestic 
system  of  manufactures  prevailed  throughout  the  states. 

a  Green.  *  Pope's  Laws  of  the  Customs. 
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The  first  attempts  to  secure  the  spinniug  machiuery  which  had  come  into  use  in  England  were  made  in  Philadelphia 
early  in  the  year  1775,  when  probably  the  first  spinning-jenny  ever  seen  in  America  was  exhibited  in  that  city. 
During  the  war  the  manufacturers  of  Philadelphia  extended  their  enterprises,  and  even  built  and  run  mills  which 
writers  often  call  factories,  but  they  can  hardly  be  classed  under  that  term.  Similar  efforts,  all  preliminary  to  the 
establishment  of  the  factory  system,  were  made  in  Worcester,  Massachusetts,  in  1780.  In  1781  the  British  parliament, 
determined  that  the  textile  machinery  by  which  the  manufactures  of  England  were  being  rapidly  extended,  and 
which  the  continental  producers  were  anxious  to  secure,  should  not  be  used  by  the  people  of  America,  re-enacted 
and  enlarged  the  scope  of  the  statute  of  1774  against  its  exportation.  By  21  Geo.  Ill,  c.  37,  it  was  provided  that 
any  person  who  packed  or  put  on  board,  or  caused  to  be  brought  to  any  place  in  order  to  be  put  on  any  vessel  for 
exportation,  any  machine,  engine,  tool,  press,  j^aper,  utensil,  or  implement,  or  any  part  thereof,  which  now  is  or 
hereafter  may  be  used  in  the  woolen,  cotton,  linen,  or  silk  manufacture  of  the  kingdom,  or  goods  wherein  wool, 
cotton,  linen,  or  silk  are  used,  or  any  model  or  plan  of  such  machinery,  tool,  engine,  press,  utensil,  or  implement,, 
should  forfeit  every  such  machine,  etc.,  and  all  goods  packed  therewith,  and  £200,  and  suffer  imprisonment  for  one 
year.  In  1782  a  law  was  enacted  which  prohibited,  under  penalty  of  £500,  the  exportation  or  the  attempt  to  export 
"blocks,  plates,  engines,  tools,  or  utensils  used  in  or  which  are  proper  for  the  preparing  or  finishing  of  the  calico, 
cotton,  muslin,  or  linen  printing  manufactures,  or  any  part  thereof".  The  same  act  prohibited  the  transportation  of 
tools  employed  in  the  iron  and  steel  manufactures.  Acts  were  also  passed  interdicting  the  emigration  of  artificers. 
All  these  laws  were  enforced  with  great  vigilance,  and  were  of  course  serious  obstacles  to  the  institution  of  the- 
new  system  of  manufacture  in  America. 

The  manufacturers  of  this  country  were  thus  compelled  either  to  smuggle  or  to  invent  their  machinery.  Both 
methods  were  practiced  until  most  of  the  secrets  of  the  manufacture  of  common  goods  were  made  available  here. 

The  planting  of  the  mechanic  arts  in  this  country  became  a  necessity  during  the  war  of  the  Eevolution,  and 
afterward  the  spirit  of  American  enterprise  demanded  that  New  England  and  the  middle  states  should  utilize  the- 
water-powers  which  they  possessed,  and  by  such  utilization  supply  the  people  with  home  manufactures. 

When  the  people  of  the  states  saw  that  the  treaty  of  Paris  had  not  brought  industrial  independence,  a  new 
form  of  expression  of  patriotism  took  the  place  of  military  service;  and  associations  were  formed  the  object  of  which 
was  to  discourage  the  use  of  British  goods,  and  as  the  Articles  of  Confederation  did  not  provide  for  the  regulation  of' 
commerce  the  legislatures  of  the  states  were  besought  to  protect  home  manufactures.  The  Constitution  of  1789 
remedied  the  defects  of  the  articles  in  this  respect,  and  gave  Congress  the  power  to  legislate  on  commercial  affairs. 
The  Constitution  was  really  the  outcome  of  the  industrial  necessities  of  the  people,  because  it  was  on  account  of 
the  difficulties  and  the  irritations  growing  out  of  the  various  commercial  regulations  of  the  individual  states  that 
a  convention  of  commissioners  from  the  various  states  was  held  in  Annapolis  in  September,  1786,  which  convention 
recommended  the  one  that  framed  the  new  or  present  Constitution  of  the  United  States. 

Of  course  those  industries  whose  products  were  called  for  by  the  necessities  of  the  war  were  greatly  stimulated,, 
but  with  peace  came  reaction  and  the  flooding  of  our  markets  with  foreign  goods. 

The  second  act  under  the  Constitution  was  passed  July  4,  1789,  with  this  preamble : 

Whereas  it  is  necessary  for  the  support  of  the  government,  for  the  discharge  of  the  debts  of  the  United  States,  and  for  the 
encouragement  and  the  protection  of  manufactures,  that  duties  be  laid  on  goods,  wares,  and  merchandise  imported : 

Be  it  enacted,  etc. 

Patriotism  and  statute  law  thus  paved  the  way  for  the  importation  of  the  factory  system  of  industry,  and  so- 
its  institution  here,  as  well  as  in  England,  was  the  result  of  both  moral  and  economical  forces. 

As  early  as  1786,  before  the  adoption  of  the  Constitution  of  the  United  States,  the  legislature  of  Massachusetts 
offered  encouragement  for  the  introduction  of  machinery  for  carding  and  spinning  by  granting  to  Eobert  and 
Alexander  Barr  the  sum  of  £200  to  enable  them  to  complete  a  roping-machine,  and  also  to  "construct  such  other 
machines  as  are  necessary  for  the  purpose  of  carding,  roping,  and  spinning  of  sheep's  wool,  as  well  as  of  cotton 
wool".  The  next  year  these  parties  were  granted  six  tickets  in  a  land-lottery.  Others  engaged  in  the  invention 
and  construction  of  cotton-spinning  machines  at  Bridgewater,  being  associated  with  the  Barrs,  who  came  to 
Massachusetts  from  Scotland  at  the  invitation  of  Hon.  Hugh  Orr,  of  Bridgewater,  and  for  the  purpose  of 
constructing  spinning-machines.  There  is  no  doubt  that  the  machinery  built  by  them  was  the  first  in  this  country 
which  included  the  Arkwright  devices ;  the  first  factory,  however,  in  America  expressly  for  the  manufacture  of 
cotton  goods  was  erected  at  Beverly,  Massachusetts,  in  1787.  This  enterprise  was  aided  by  the  legislature.  The 
factory  at  Beverly  was  built  of  brick,  was  driven  by  horse-power,  and  was  continued  in  operation  for  several  years, 
but  its  career  as  a  cotton-mill  was  brief,  and  no  great  success  attended  it.  About  the  same  time  other  attempts 
had  been  made  in  Ehode  Island,  New  York,  and  Pennsylvania,  but  principally  in  Ehode  Island  and  that  part 
of  Massachusetts  contiguous  to  Ehode  Island. 

The  honor  of  the  introduction  of  power-spinning  machines  in  this  country,  and  of  their  early  use  here,  is  shared 
by  these  last-named  states;  for  while  Massachusetts  claims  to  have  made  the  first  experiments  in  embodying  the^ 
principles  of  Arkwright's  inventions  and  the  first  cotton  factory  in  America,  Ehode* Island  claims  the  first  factory- 
in  which  perfected  machineiy,  made  after  the  English  models,  was  practically  employed,.    This  was  the  factory 
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built  by  Samuel  Slater,  in  1790,  in  Pawtucket,  Khode  Island,  which  still  stands  in  the  rear  of  Mill  street  in  that 
city,  and  the  hum  of  cotton  machinery  can  still  be  heard  within  its  walls.  Previous  to  1790  the  common  jenny  and 
stock-card  had  been  in  operation  upon  a  small  scale  in  various  parts  of  the  United  States,  but  principally  in 
Pennsylvania,  New  York,  Ehode  Island,  and  Massachusetts ;  but  every  endeavor  to  introduce  the  system  of 
spinning  known  as  water-frame  spinning,  or  Arkwright's  method,  had  failed.  The  introduction  of  this  system 
was  the  work  of  Slater,  whom  President  Jackson  designated  "  The  father  of  American  manufactures"-  Samuel 
Slater  was  born  in  Belper,  Derbyshire,  England,  June  9,  1768,  and  at  fourteen  years  of  age  was  bound  as  an 
apprentice  to  Jedediah  Strutt,  esq.,  a  manufacturer  of  cotton  machinery  at  Milford,  near  Belper.  Strutt  was  for 
several  years  a  partner  of  Sir  Eichard  Arkwright  in  the  cotton-spinning  business;  so  young  Slater  had  every 
opportunity  to  master  the  details  of  the  construction  of  the  cotton  machinery  then  in  use  in  England,  for  during 
the  last  four  or  live  years  of  his  apprenticeship  he  served  as  general  overseer,  not  only  in  making  machinery,  but 
in  the  manufacturing  department  of  Strutt's  factory.  Near  the  close  of  his  term  his  attention  was  drawn  to  the 
wants  of  the  states  by  accidentally  seeing  a  notice  in  an  American  paper  of  the  efforts  various  states  were  maklug 
by  way_  of  offering  bounties  to  parties  for  the  production  of  cotton  machinery.  Slater  knew  well  that  under  the 
laws  of  England  he  could  carry  neither  machines  nor  models  or  plans  of  machines  out  of  the  country ;  so,  after 
completing  his  full  time  with  Mr.  Strutt,  he  continued  some  time  louger  with  him,  superintending  some  new 
works  Mr.  Strutt  was  erecting.  This  he  did  that  he  might  so  perfect  his  knowledge  of  the  business  in  every 
department  that  he  could  construct  machinery  from  memory,  without  taking  plans,  models,  or  specifications. 
With  this  knowledge  Slater  embarked  at  London  September  13, 1789,  for  New  York,  where  he  landed  November 
17,  and  at  once  sought  parties  interested  in  cotton  manufactures.  Finding  the  works  of  the  New  York 
Manufacturing  Company,  to  whom  he  was  introduced,  unsatisfactory,  he  corresponded  with  Messrs.  Brown  and 
Almy,  of  Providence,  who  owned  some  crude  spinning-machines,  some  of  which  came  from  the  factory  at  Beverly, 
Massachusetts.  In  January,  1790,  Slater  made  arrangements  with  Brown  and  Almy  to  construct  machinery  on 
the  English  plan.  This  he  did  at  Pawtucket,  making  the  machinery  principally  with  his  own  hands,  and  on  the 
20th  of  December,  1790,  he  started  three  cards,  drawing  and  roving,  together  with  seventy-two  spindles,  working 
entirely  on  the  Arkwright  plan,  and  being  the  first  of  the  kind  ever  operated  in  America. 

It  is  generally  supposed  that  the  course  of  the  progress  of  the  manufacture  of  cotton  goods  in  this  country  is 
quite  clearly  marked,  yet  a  careful  study  of  the  subject  seems  rather  to  dissipate  the  line  of  advancement  instead 
of  bringing  it  into  clearer  view.  Dr.  Leander  Bishop,  in  his  exceedingly  valuable  work,  A  History  of  American 
Manufactures,  in  speaking  of  the  clothing  manufacture,  states  that  a  correspondent  of  the  American  Museum,. 
writing  from  Charleston,  South  Carolina,  in  July,  1790,  refers  to  a  gentleman  who — 

had  completed  and  had  in  operation  on  the  High  Hills  of  the  Santee,  near  Statesburg,  ginning,  carding,  and  other  machines  driven  by 
water,  and  also  spinning  machines,  with  eighty-four  spindles  each,  with  every  necessary  article  for  manufacturing  cotton.  If  tbis- 
luformation  be  correct,  the  attempt  to  manufacture  by  machinery  the  cotton  which  they  were  then  beginning  to  cultivate  extensively 
was  nearly  as  early  as  those  of  the  northern  states. 

Certainly  this  bit  of  history  of  attempts  in  southern  states,  of  the  efforts  of  Samuel  Wetherell,  of  Philadelphia, 
of  the  Beverly  Company,  in  Massachusetts,  of  Moses  Brown,  at  Providence,  Ehode  Island,  all  before  Slater's  coming, 
to  introduce  spinning  by  power,  illustrates  the  difficulty  of  locating  the  origin  of  an  institution  when  a  country  of 
such  proportions  as  our  own  constitutes  the  field.  It  is  safe,  historically,  to  start  with  Slater  as  the  first  to  erect 
cotton  machinery  on  the  English  plan,  and  to  give  the  factory  system  1790  as  its  birthday. 

The  progress  of  the  system  has  been  uninterrupted  from  1790,  save  by  temporary  causes  and  for  brief  periods ; 
but  these  interruptions  only  gave  an  increased  impetus  to  its  growth. 

In  1792,  by  the  invention  of  the  cotton-gin,  an  American,  Eli  Whitney,  of  Massachusetts,  residing  temporarily 
in  Georgia,  contributed  as  much  toward  the  growth  of  the  factory  system  as  England  had  contributed  by  the 
splendid  series  of  inventions  which  made  the  cotton-manufacturing  machinery  of  the  system. 

The  alarm  of  the  people  at  the  increase  in  the  demand  for  foreign  goods  took  shape  again  in  1791  and  the  decade 
following,  and,  by  patriotic  appeals  to  all  classes,  societies  and  clubs  were  formed  pledged  to  wear  only  home-made 
goods.  Congress  was  called  upon  to  restrict  importations.  The  result  of  all  these  efforts  and  influences  stimulated 
the  manufacture  of  cotton  and  other  textiles.  The  water  privileges  of  New  England  and  the  middle  states  offered 
to  enterprising  men  the  inducement  to  build  factories  for  the  spinning  of  yarn  for  the  liousehold  manufacture  of 
cloth.  At  the  close  of  1809,  according  to  a  report  made  by  Mr.  Albert  Gallatin,  Secretary  of  the  Treasury  in  1810, 
eighty-seven  cotton  factories  had  been  erected  in  the  United  States,  which,  when  in  operation,  would  employ  80,000 
spindles. 

The  perfect  factory,  the  scientific  arrangement  of  parts  for  the  successive  processes  necessary  for  the  manipulation 

of  the  raw  material  till  it  came  out  finished  goods,  had  not  yet  been  constructed.    As  I  have  said,  the  power-loom 

did  not  come  into  use  in  England  till  about  1806,  while  in  this  country  it  was  not  used  at  all  till  after  the  war  of 

1812.    In  England  even  it  had  not  been  used  in  the  same  factory  with  the  spinning-machines.     In  fact,  for  many 

years  the  custom  of  spinning  the  yarn  under  one  management  and  weaving  the  cloth  under  another  has  prevailcvL 

in  England. 
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In  1811,  Mr.  Francis  C.  Lowell,  of  Boston,  visited  England,  and  spent  much  time  in  inspecting  cotton  factories,  for 
the  purpose  of  obtaining  all  possible  information  relative  to  cotton  manufacture,  with  a  view  to  the  introduction 
of  improved  machinery  in  the  United  States.  The  power-loom  was  being  introduced  in  Great  Britain  at  this  lime 
but  its  construction  was  kept  very  secret,  and  public  opinion  was  not  very  favorable  to  its  success.  Mr.  Lowell 
learned  all  he  could  regarding  the  new  machine,  and  determined  to  perfect  it  himself.  He  returned  to  the  states  ia 
1814,  and  at  once  began  his  experiments  on  Broad  street,  Boston.  His  first  move  was  to  secure  the  skill  of  Paul 
Moody,  of  Amesbury,  Massachusetts,  a  well-known  mechanic.  By  and  through  the  encouragement  of  Mr.  Nathan 
Appleton,  a  company  had  been  organized  by  Mr.  Lowell  and  Mr.  Patrick  T.  Jackson,  with  Mr.  Appleton  as  one  of 
its  directors,  for  the  establishment  of  a  cotton  manufactory,  to  be  located  in  Waltham,  Massachusetts,  on  a  water 
privilege  they  had  purchased.  This  factory  was  completed  in  the  autumn  of  1814,  and  in  it  was  placed  the  loom 
perfected  by  Mr.  Lowell,  which  differed  much  from  the  English  looms.  Mr.  Lowell  had  neither  plans  nor  models 
for  his  factory  and  looms,  but  in  the  year  named  the  company  set  up  a  full  set  of  machinery  for  weaving  and 
spinning,  there  being  1,700  spindles,  and  this  factory  at  Waltham  was  the  first  in  the  world,  so  far  as  record  shows, 
in  wliich  all  the  jn-ocesses  involved  in  tbe  manufacture  of  goods,  from  the  raw  material  to  the  finished  product,  were 
carried  on  in  one  establishment  by  successive  steps,  mathematically  considered,  under  one  harmonious  system.  Mr. 
Francis  0.  Lowell,  aided  by  Mr.  Jackson,  is  unquestionably  entitled  to  the  credit  of  arranging  this  admirable  system, 
and  it  is  remarkable  bow  few  ehanges  La\e  been  made  in  the  arrangements  established  by  him  in  this  factory  at 
Waltham. 

So  America  furnished  the  stone  which  completed  the  industrial  arch  of  the  factory  system  of  manufactures. 

THE  GEOWTH  OF  THE  FACTORY  SYSTEM  AS  ILLUSTRATED  BY  THE  COTTOIST  MANUFACTURE. 

After  the  success  of  the  power-loom,  the  cotton  manufacture  took  rapid  strides,  both  in  Europe  and  America. 
The  hand-loom  and  the  hand-weaver  were  rapidly  displaced.  Factories  sprung  up  on  all  the  streams  of  Yorkshire 
and  Lancashire,  in  England,  while  in  this  country  the  activity  of  the  promoters  of  the  industry  won  them  wealth, 
and  won  cities  from  barren  pastures.  They  erected  Lowell,  Lawrence,  Holyoke,  Fall  Eiver,  and  many  other 
thriving  cities  and  towns,  and  now  in  this  generation  the  industry  is  taking  root  upon  the  banks  of  southern 
.streams.  The  jirogressive  steps  of  this  great  trade  are  shown  by  the  tables  which  follow.  The  facts  for  Great 
Britain  for  the  year  1833  are  taken  from  Baines'  History  of  Cotton  Manufacture,  and  have  been  corroborated  as  far 
as  possible  from  other  sources;  they  constitute  the  most  reliable  data  obtainable  for  that  period.  For  1831,  for 
the  United  States,  we  have  the  census  returns  and  other  sources,  none  of  them  very  accurate,  yet  they  give  the 
best  approximate  figures.  L^)'^^ 

It  will  be  observed  that  the  number  of  cotton  factories  in  this  country  was  801  in  1831,  1,240  in  1840, 1,074  in 
1850,  and  that  since  1850  there  has  been  a  constant  decrease  in  the  number  of  establishments.  This  is  the  result 
of  consolidation  and  the  establishment  of  large  works,  the  smaller  factories  being  closed  or  united  with  the  large 
ones.  («)  While  the  number  of  factories  has  decreased,  the  consumption  of  cotton  and  the  production  of  goods  has 
steadily  increased.  Perhaps  the  best  gauge  of  the  progress  of  the  industry  is  to  be  found  in  the  quantity  of  cotton 
consumed  per  capita  of  the  population.  In  Great  Britain,  in  1831,  the  home  consumption  of  cotton  per  capita 
(excluding  the  proportion  for  the  export  trade)  was  6.62  pounds;  in  1881  it  was  7.75  pounds;  in  the  United  States, 
for  1830,  it  was  5.9  pounds;  in  1880  it  was  13.91  pounds.  That  is,  the  clothing  of  the  people  of  this  country  in 
1830  required  5.9  pounds  of  cotton  per  annum,  and  now  it  requires  13.91  pounds. 

If  we  take  the  per  capita  consumption  of  the  factories,  including  exports  and  home  consumption,  the  proportion 
for  Great  Britain  in  1831  was  16.15  pounds;  in  1881,  40.8  pounds;  for  the  United  States,  in  1831,  it  was,  on  this 
basis,  6.1  pounds;  in  1880  it  had  risen  to  14.96  pounds.  The  ratios  given  as  to  spindles  to  persons  employed, 
capital  to  spindles,  product  to  spindles,  capital  to  product,  product  to  persons  employed,  while  in  some  sense 
fallacious,  and  more  valuable  to  the  expert  than  to  the  general  reader,  yet  are  true  for  the  time  given  and  the 
existing  circumstances,  and  certainly  show  the  change  of  circumstances.  The  ratio  of  consumption  to  spindles 
is  of  course  influenced  largely  by  the  number  of  the  yarn  produced,  and  many  of  the  British  mills  spin  finer 
numbers  than  do  the  mills  of  this  country;  but  whatever  may  be  the  cause,  the  ratio  stands  as  given,  and  Shows 
that  the  attendant  circumstances,  either  of  machinery  or  kind  of  product,  or  of  some  other  matter,  vary  as  to  the 
-two  countries. 

a  The  number  of  cotton  factories  for  1880  should  he  increased  by  the  number  of  mills  engaged  in  workino-  raw  cotton,  waste, 
or  cotton  yarn  into  hosiery,  webbing,  tapes,  fancy  fabrics,  or  mixed  goods,  or  other  fabrics  which  are  not  sold  as  specific  manufactures 
of  cotton  or  of  wool;  some  of  these  work  both  fibers,  but  belong  more  in  the  class  of  cotton  manufactures  than  in  any  other.  These 
establishments,  249  in  all,  in  1880,  have,  without  doubt,  been  included  in  tbe  list  of  cotton-mills  heretofore;  so  that  now  the  total 
number,  to  correspond  with  the  past,  should  be  1,005  cotton  factories  in  the  United  States  in  1880. 
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The  following  table  shows  the  condition  of  the  cotton  manufactures  of  Great  Britain  and  the  United  States  in 
iJie  years  named : 


Countries  and  years. 

Number  of  estab- 
lishments. 

Capital  invested. 

Numberof  spin- 
ning spindles. 

Number  of  looms. 

Number  of  em- 
ployes, includ- 
ing children. 

Value  of  product. 

Pounds  of  cotton, 
consumed. 

(-1833              

1,151 

2,671 

801 

758 

$170,  000,  000 

374,  720,  500 

40,  612,  984 

208,  280,  346 

9,  333,  000 
39,  527,  920 

1,  246,  703 
10,  653,  435 

100,  000 
514,  911 
33  433 

237,  000 

482,  903 

1*7  dfifi 

$156,  693,  465 
474,  916,  368 

262,  700,  000' 

Great  Britain  5  ^g^g 

1,  439,  393,  OOO' 

( 1831 

77,  457,  316 

United  states  l^gg^       

225,  759     t '"  '             172.  544 

192,  090, 110 

750,  343,  981 

The  following  table  shows  the  condition  of  the  cotton-spinning  and  weaving  industry  of  Great  Britain  and  the 
United  States  in  the  years  named: 


Countries  and  years. 

Katio  of 
spindles  to 

persons 
employed. 

Ratio  of 
capital  to 
spindles. 

Ratio  of 
product  to 
spindles. 

Ratio  of  capital 
to  product. 

Ratio  of 
product  to 

person.s 
employed. 

Years. 

Total  annual 

consumption  of 

cotton. 

Total  average 
consumption  of 

cotton  per 

year  per  (^Mpita 

of  total 

population. 

Average 
consumption 

of  cotton 

(exclusive  of 

exports)  per 

capita  of  total 

population. 

1833 

39tol 
82tol 
22tol 
62  tol 

$18  21  to  1 

9  48  to  1 

32  58  to  1 

$16  79  to  1 
12  01  to  1 

$1  00  to  $0  92 
1  00  to    1  27 

$661  15  to  1 
983  46  to  1 

1831 
1881 
1830 

Pounds. 

263,  700,  000 

1,  439,  303,  000 

77,  457,  316 
750,  343,  981 

Founds. 

16.13 

40.80 

6.10 

14.96 

Pounds. 

6.62: 

Great  Britain  5  jg,yg 

7.75 

1831 

5.90 

United  States  i  jggj 

19  .55  til  1 

18  03  to  1           1  00  to  0  92         1, 113  28  to  1 

1880 

13.91 

541 
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THE  FACTORY  SYSTEM  OF  THE  UNITED  STATES. 

COTTON  INDUSTRY  OP  THE  UNITED  STATES:  1831-1880— NUMBER 


States  and  Territoriea. 

NUMBER  OF  ESTABLISHMENTS. 

NUMBER  OF  BPINDLE8. 

NUMBEE  OP  LOOMS. 

:  : 

1831. 

1850. 

1860, 

1870. 

1880. 

1831. 

1850. 

1800. 

1870. 

1880. 

1831. 

18S0 

1860. 

1870. 

1880. 

The  United  States 

NEW  ENGLAND   STATES. 

801 

1,094 

1,091 

956 

756 

1,  246,  703 

5,  235,  727 

7, 132,  415 

10,  653,  435 

33,  433 

126,  313 

157, 310 

225,769 

1 

8 

40 

17 

256 

116 

94 

12 

44 

9 

213 

158 
128 

19 

44 

8 

217 

153 

129 

23 

36 

8 

191 

139 

111 

24 
36 

7 
175 
115 

82 

6,500 
113,  776 
12,  392 
339,  777 
235,  753 
115,  528 

281,  056 
636,  788 
17,600 
1,  673,  498 
814,  554 
435,  466 

459,  772 

749,  843 

28,  768 

2,  619,  541 

1,  043,  242 

597, 142 

695,  924 

944,  053 

55,  081 

4,  236,  084 

1,  764,  569 

936,  376 

91 
3,530 
352 
8,981 
6,773 
2,609 

6,877 

17,  336 

362 

42,  779 

17,  315 

8,675 

9,902 
19,  091 
628 
55,  343 
18,  075 
11,943 

15,971 
24,299 
1,180 
95,  321 
29,669 
18,261 

2 
3 

New  Hampshire , 

Vermont   

4 

IVfns'lP'^hTIRpttR      

5 

!Rhode  Island 

■6 

Total 

531 

564 

570 

508 

439 

823,  726 

3,  858,  962 

5,498,308 

8,  632,  087  1  21,  336 

93,  344 

114,  982 

184,  701 

MIDDLE   STATES. 

New  York 

7 

112 
51 
67 
10 

86 
21 
208 
12 
1 
24 

79 
44 
185 
11 
1 
20 

81 

27 

138 

0 

36 

M^n  Qifi 

348,  584 
123,  548 
476,  979 

38,  974 
2,560 

51,  835 

492,  573 

200,  680 

434,  246 

29,  534 

561,  658 

232,  221 

426,  391 

46, 188 

3,663 
815 

6,301 
235 

7,885 

1,567 

12,994 

986 

83 

1,670 

17,  218 

2,176 

12,  862 

771 

12,403 

3,180 

8,488 

822 

8 

New  Jersey 

17                  R9   Q70 

9 

Pennsylvania  - 

59 
8 

120,  810 
24,  806 

iO 

Delaware 

11 

District  of  Colamhia 

12 

Maryland    - 

23 

22 

19             47, 222 

89, 112 

125,  706 

1,002 

1,947 

2,425 

13 

Total 

263 

352 

340 

274 

139 

»  413,133    

1,042,480 

1,  246,  045  j     1,  391, 164 

12,  006 

25, 185 

34,  974 

27,  318 

SOUTHERN  STATES. 

Virginia 

7 

27 
28 
18 
35 

16 
39 
17 
33 
1 
14 
4 
2 
1 
6 
30 
2 

11 
33 
12 
34 

13 
5 
4 
4 
5 

28 
2 

8                    O    QJA 

49,  440 

41,884 

30,  890 

85, 186 

1,600 

35,  740 

6,344 

6,725 

2,700 

8,192 

29,  850 

77, 116 
39,  897 
34,  940 
85,  602 

44,  340 

92,  385 

82,  334 

198,  656 

816 

49,  432 

18,  668 

6,096 

2,648 

9,022 

35,  736 

2,015 

91 

2,160 

761 

525 

2,041 

20 
623 

90 
150 
100 

76 
243 

1,310 
618 
745 

1,887 

1,322 
1,790 
1,676 
4,493 

14 

North  Carolina 

49 

14 

40 

1 

' 

15 

South  Carolina 

16 

Georgia 

17 

Florida 

)S 

Alahama 

12 
2 

16 
8 
2 
2 
3 

16 
2 

28,  046 
3,526 

13,  084 
8,878 
7,734 

27,  923 
1,125 

632 
152 
292 
235 
72 
313 

863 
644 
120 
71 
78 
818 
28 

19 

Mississippi 

20 

Louisiana 

21 

Texas 

22 

Kentnclcy 

8 

23 

Tennessee 

33 

:::::": 

24 

Arka^nsas           

3 

Total 

== 

166 

165 

151 

161              9, 844 

298,  551 

327,  871 

542,  048 

91 

6,789 

6,256 

11,898 

25 

WE6TEEN  STATES. 

Ohio .• 

8 
2 

8 

2 

7 
4 
1 
5 
3 

i 
4 

19,  664 
11,  000 

■■      1 

23,  240 
17,  360 

13,  328 
33,  396 

540 
•      375 

208 
448 

42 
776 

26 

Indiana 

27 

Iowa ■ 

28 

Illinois 

1 

3 

2 

2 
3 
1 
1 
1 
1 

1,856 
16,  715 

4,860 
19,  312 

5,100 
10,  000 

1,708 

16 
415 

24 
431 
131 
400 
24 
14_ 

29 

Missouri 

2 

5,000 

80 

20 

Michigan 

31 

"Wisconsin 

32 

Minnesota 

33 

Utah  territory 

1 

3 

70 

11 

Total 

12 

16 

23 

17 

35,734 

«0,191 

88,186 

995 

1,098 

1,842 
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WHOLE  NUHBBR  OF  EMPLOrtS. 

NUMBEE  01 

MALE  EMPLOT46. 

NUMBKE  OF 

FEMALE 

EMPLOTtS. 

NUMBEE  OF  YOUTH  AND  CHILDBEN. 

1831. 

62,208 

1860. 

1860. 

1870, 

1880. 

1831. 

1850. 

I860. 

1870. 

1880. 

1831. 

1850. 

59, 136 

1860, 

1870, 

1880. 

1831. 

1850, 

1860. 

1870. 

1880. 

93,286 

122,  028 

135,  369 

172,  544 

18,  590 

33, 150 

46,859 

42, 790 

59,  685 

38,  927 

75, 169 

69,  637 

84,539 

4,691 

22,942 

23,  320 

289 
5,025 
484 
13,  343 
8,500 
4,315 

3,739 
12, 122 
241 
28,  730 
10,875 

6,186 

6,764 
12,730 
379 
38,  45] 
14,  077 

9,002 

9,439 

12,  542 
451 

43,  512 
16,745 

13,  086 

94,  775 

11,  759 
16,  395 
721 
61,  246 
21, 174 
14,  484 

84 

875 

102 

2,665 

1,731 

1,399 

780 
2,911 
94 
9,293 
4,959 
2,708 

1,828 
3,829 
157 
13,  691 
6,353 
4,028 

2,606 
3,702 
125 
13,  694 
5,583 
4,443 

3,858 
5,104 
200 
22,  180 
8,045 
6,134 

205 
4,090 

363 

10,  678 

3,297 

2,477 

2,959 
9,211 
147 
19,437 
5,916 
3,478 

4,936 
8,901 
222 
24,  760 
7,724 
4,974 

6,246 
7,490 
242 
24,  065 
8,028 
4,734 

6,481 
9,594 
350 
31,496 
9,199 
6,434 

587 
1,300 
84 
5,763 
3,134 
2,909 

1,420 
1,697 
171 
7,570 
3,930 
2,916 

1 

60 
•19 

•> 

3 

4 

3,472 
439 

6 

31,956 

61,  893 

81,  403 

125,  779 

6,856 

20,  745 

29,  886 

30,  203 

45,  521 

21, 110 

41, 148 

51,  517 

50,  805 

62,654 

3,990 

13, 767 

17,  704 

5,510 
5,438 
14,896 
1,373 

2,617 

6,320 
1,712 
7,663 
838 
144 
3,022 

7,659 
2,534 
14,  994 
1,109 
95 
2,687 

9,144 

3,514 

12,  730 

726 

9,227 

4.179 

9,879 

791 

1,374 

2,151 

6,545 

697 

2.  632 
616 

3,564 

413 

41 

1,008 

3,107 
1,010 
6,412 
520 
70 
1,093 

2,608 
1,086 
3,859 

225 

2,937 

1,180 

3,339 

237 

3,652 

3,070 

8,351 

676 

3,688 
1,096 
4,099 
425 
103 
2,014 

4,552 
1,524 
8,582 
589 
25 
1,594 

4,546 

1,745 

6,097 

286 

4,201 

2,291 

4,454 

362 

484- 
217 

1,990 
683 

2,774 
216 

2,089 
708 

2,086 
192 

7 

8 

9 

in 

11 

2,860 

4,  042 

824 

688 

1,226 

1,793 

1,452 

1,877 

720 

039 

1? 



29,  078 

28,  974 

28, 118 

11,  591 

8,274 

12,  212 

8,466 

8,919 

17,542 

11,425 

16,  866 

14, 126 

13,185 

6,382 

6,014 

29, 834    la,  099 

i 

1,085 

3,233 

2,018 

6,215 

31 

1,448 

695 

104 

66 

348 

1,015 

60 

143 

1.275 
442 
399 
873 

28 
346 

19 

694 

440 

342 

1,131 

40 
543 
106 
220 
130 
130 
323 

14 

921 

258 

289 

1,147 

303 
78 

123 

184 
77 

252 
8 

274 

764 

.      661 

1,853 

19 
384 
176 

39 

40 
124 
283 

16 

275 

1,688 

1,177 

620 

1,399 

67 

369 

17 

747 

1,315 

549 

1,082 

25 

769 

109 

140 

507 

916 

608 

1,080 

445 
88 
67 
62 
71 

463 
3 

630 

1,727 

772 

2,951 

2 

031 

313 

41 

10 

91 

502 

17 

313 

281 

741 

585 

1,411 

10 
433 
206 

24 

16 
133 
230 

27 

13 

418      2, 9oa 

1,755 
891 

2,813 
65 

1,312 
215 
360 
130 
246 
899 
25 

1,453 
1,123 
2,846 

1,032 
265 
246 
291 
269 
890 
17 

279 
326 
619 

14 

-1,619 
1,019 
2,272 

95 
715 

36 

1 

16 

16 

17 

284 

99 

65 

55 

121 

176 

6 

18 

19 

20 

21 

402 
891 
31 



!        181 

'         310 

1           13 



221 

581 

18 

116 

676 

11 

2fl 

?3 

?-t 

418 

10,  043 

10, 152 

10, 173 

16,  317 

143 

3,886 

4,113 

3,640 

4,633 

275 

6,157 

6,039 

4,190 

7,587 

2,343 

4,097 

401 

I         S5 

840 
367 

462 

504 

6 

98 

361 

481 
708 

132 
38 

372 
177 

216 

119 

3 

26 

107 

124 
193 

269 
57 

468 
190 

147 
179 
3 
31 
154 

320 
391 

99 
206 

37 

124 

25 

26 

27 

11 

170 

230 

508 

86 

266 

22 

29 

10 
85 

60 
120 
34 
61 
4 
16 

1 
85 

88 
207 

38 
149 

12 
8 

41 
100 

82 

181 

14 

56 

6 

5 

505 

28 

155 

75 

80 

29 

30 

31 

32 

7 

16 

4 

.       10 

3 

2 

4 

33 

651 

1,395 

1,447 

2,330 

245 

648 

481 

612 

406 

747 

516 

1,213 

450 
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COTTON  INDUSTEY  OF  THE  UNITED  STATES :  1831-1880- 


States  and  Territories. 

CAPITAL  INVESTED 

1831. 

1850. 

18K0. 

1870. 

1880. 

The  United  States  

$40,612,984 

$74,  500,  931 

$98,  585,  269 

$140,  706,  291 

$208,280,346 

NEW  ENGLAND  STATES. 

1 

765, 000 

5,  300,  000 
295,  500 

12,  891,  000 

6,  262,  340 
2,  825,  000 

3,  329,  700 
10,  950,  500 

202,  500 

28,  455,  630 

6,  675,  000 

4,  219, 100 

6,  018,  325 

12,  586,  880 

271,  200 

33,  704,  674 

10,  052,  200 

6,  627,  000 

9,  839,  685 
13,  332,  710 
670,  000 
44,  714,  375 
18,  836,  300 
12,  710,  700 

15, 292, 078 
19,877,084 
936,  096 
72,291,601 
28,  047,  331 
20,310,500 

't 

1 

4 

f^ 

Total 

28,  338,  840 

53,  832,  430 

69,  260,  279 

100, 103,  770 

156, 754, 690 

MIDDLE  STATES. 

New  York 

8,  669,  500 

2,  027,  644 

3,  758,  500 
384,  500 

4, 176,  920 

1,  483,  500 
4,  528,  925 

460, 100 
85,  000 

2,  236,  000 

5,  383,  479 

1,  320,  550 
9,  203,  040 

582,  500 
45,  000 

2,  254,  500 

8,  511,  336 

2,  762,  000 

12,  550,  720 

1, 165,  000 

11,  399,  638 

3,807,750 

10,  331,  985 

874,  570 

s 

New  Jersey 

0 

Pennsylvania 

10 

Delaware 

11 

District  of  Columbia 

1' 

2, 144,  000 

2,  734,  250 

4,  600, 816 

Total 

11,  984,  144 

12,  970,  445 

18,  789,  069 

27,  723,  306 

31,014,759 

SOUTHERN  STATES. 

IS 

290,  000 

1,  908,  900 

1,  058,  800 

857,  200 

1,  736, 156 

80,  000 

651,  900 

38,  000 

1,  367,  543 

1,  272,  750 
801,  825 

2, 126, 103 
30,  000 

1,  316,  000 
230,  000 

1,  000,  000 

450,  000 

244,000 

965,  000 

37,  000 

1, 128,  000 
1,  030,  900 
1,  337,  000 
3,  433,  265 

931,  000 
751,  500 
592,  000 
496,  000 
405,  OOO 
970,  650 
13,  000 

1, 190, 100 

2,855,800 

2,776,100 

6,  348, 657 

11,  000 

1,246,500 

1, 122, 140 

195,  000 

50,000 

360,000 

1,145,600 

75,000 

I'l 

Ifi 

Ifi 

17 

Florida 

18 

19 

Mississippi 

'0 

'l 

Texas 

•>•> 

239,  000 
669,  600 
16,  600 

23 

''4 

Arkansas 

Total 

290,  000 

7,  256,  056 

9,  840,  221 

11,  088,  315 

17,  375,  897 

WESTBKN  STATES. 

Ohio 

?5 

297,  000 
43,  000 

■  265,  000 
251,  000 

555,  700 
551,  500 
1,500 
151,  000 
489,  200 

670,  000 
1,090,000 

26 

Indiana 

27 

Iowa 

m 

niinois 

4,700 
169,  000 

240,000 
890,000 

20,000 

200,000 

5,000 

20, 000 

29 

Missouri 

102,  000 

30 

Michigan 

31 

"Wisconsin 

32 

Minnesota 

33 

Utah  territory 

6,000 

42,  000 

Total 

442,  000 

695,  700 

1,  790,  900 

3,135,000 

544 
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CAPITAL  INVESTED,  WAGES  PAID,  AND  COTTON  CONSUMED. 


WAGES   OK  OPEKATIVES. 

COTTON  CONSUMED   YEARLY— FOUNDS. 

1831. 

1850. 

1860. 

1870. 

1880. 

18.31. 

1850.                       18«0. 

mo. 

398,  308,  257 

1S80. 

,$23,  940, 108 

.$39,  044, 132 

$42,  040,  510 

77,457,310               288.568.000  1             422. 701!175 

750,  343,  981 

1 

1 

1,  368,  688 

2,  883,  804 

78,  468 
7,  798,  476 
2,  847,  804 
1,  743,  480 

2,  565, 197 

3,  989,  853 
125,  000 

13,  589,  305 
5,  234,  650 
3,  246,  783 

2,  936,  640 

4,  290,  960 
161,  748 

15,  828,  571 

5,  320,  303 

3,  632,  639 

588,  500 

7,  845,  000 

760,  000 

24,  871.  9.S1 

10,  414,  578 

6,  777,  209 

14,  188,  950                 23,  733, 165 

37,  361,  700                 51,  002,  324 

1,009,350                   1.447.2.50 

25,  887,  771 
41,469,719 
1,  235,  652 
130,  054,  040 
44,  630,  787 
31,  747,  309 

54, 185,  061 
76,  386,  409 
3,  502,  088 
273,  718,  889 
61,  137,  172 
52,  384,  171 

1 

100,  623,  150 
22,  820,  850 
17,  767,  350 

134,  012,  759 
41,614,797 
31, 891,  Oil 

1 

1 

18,  720,  920 

28,  740,  788 

32,  170,  861 

51,  257,  268 

193,  771,  350 

263,  701,  306 

275,  026,  278 

541.373.880 



1,  405,  292 
468,  336 

2,  768,  340 
220,  224 

19,800^ 
582,  780 

2,626,131 

1,009,351 

3,  496,  986 

190,  069 

1,  994,  755 

1,  156,  961 

2,  502,  688 
192,  727 

7,  061,  670 
5,  832,  204 
7,111,174 
1,  435,  000 

17,  000, 100 
6,  496,  650 

19,  872,  900 
2, 128,  500 

23,  945,  627 
9,  094,  649 

37,  496,  203 
3.  403.  000 

24,  783,  351 
7,  920,  035 

32,953,318 
2,  587,  615 

31,  650,  594 
9,  950,  609 

40,311,809 
3,  236,  184 

432,000                       294,117 
10.496.250                 12.880.119 

671,  933 

706,  129 

3,  006,  000 

12,  693,  647 

24. 166.  232 

....       1  

5,  464,  772 

7,  994,  470 

6,  613,  260 

25,  048,  048  |               56,  426,  400  j              87,  113,  715 

80,  937,  966  j            1(.9,  321,  428 

260,  856 

189,  744 

123,  300 

415,  332 

7,872 

198,  408 

36,  264 

49,  440 

15,  600 

41,  280 

139, 180 

4,428 

229,  750 
182,  951 
257,  680 
611,  868 

169,  769 

439,  659 

380,  844 

1,  135,  184 

5,000 

239,  998 

133,  214 

12,  572 

2,466 

63,  850 

161,  071 

7,339 

1 
1 

1,152,000                   8,003,250  i                7,544,297 

4,  255,  383 
4,  238,  276 
4,  756,  823 
10,  921,  176 

5,  067,  519 

11,  832,  641 

15,601,005 

33,  757,  199 

166,  250 

7,271,781 

2,  881,  853 

644,  000 

119,  986 

6,  127,  650  1                5,  540,  738 
4,468,050  i                3,978,061 
9, 103,  500                 13.  907.  904 

270,  000 
2,  343,  600 

200,  000 
5,  246,  800 

698,  800 
1,  995,  700 

588,  000 
1,  826,  000 
4,  072,  710 

1S7,  500 

216,  679 
61,  833 
60,  600 
68,  211 
57,  951 

178, 156 
4,100 

3,  249,  523 
580,  764 
748,  525 

1,077,118 

193,  500 

1,  692,  000 

,    2,884,950 

76,  500 

1,  684,  625                   1,  882,  234 

2,  872,  582 
66,  400 

4,  944,  279 
349,  000 

1,  481,  704  j                 1,  929,  779  1                 2,  750,  986 

1,  152,  000 

35, 163,  000 

45,  nn,  510 

34,  351, 195 

84,528,757 

151,  164 
84,888 

113,520 

113,  200 

275 

25,  500 

120,  300 

104,  500 
162,  829 

1,  921,  500 
303,  750 

3,  192,  500 
1,  813,  944 

2,  226,  400 

2,  070,  318 

20,  000 

857,  000 

2,  196,  600 

2,  506,  162 

6,  364,  867 

2,640 
30,  600 

47,  885 
97,  680 
16,  800 
67,  209 
6,400 
2,100 

95,  000 
990,  000 

1,099,130 

972,  000 

3,  062, 132 

300,  000 

1,541,797 
200,  000 

25,  788 





3,420 

0,300 

12,  000  ;                      23,  500 

272,  712 

379,  095 

505,  403 

3, 197,  250 

6,103,444,                7,  ,193, 818!               15,119,916 

54.) 

13 
14 
15 
10 
17 
18 
19 
20 
21 
22 
23 
24 
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COTTON  INDUSTET  OP  THE  UNITED  STATES:  1831-1880— VALUE  OF 


States  and  territories. 

VALUE   OF  ALL 

MATERIALS. 

1831. 

1850. 

18G0. 

1870. 

1880. 

The  United  States 

$34,  835,  056 

$57,  285,  634 

$111,  736,  936 

$102,206,347 

NEW  ENGLAKD   STATES. 

Maine 

1 

1,  573, 110 
4,  839,  429 

114,  415 
11,  289,  309 
3,  484,  579 

2,  500,  062 

3,  319,  335 
7, 128, 196 

181,030 

17,  214,  592 

5,  799,  223 

4,  028,  406 

6,  746,  780 

12,  318,  867 
292,  269 

37,  371,  599 

13,  268,  315 
8,  818,  651 

7,  320, 152 
10,146,904 

508,  297 
35,  994, 109 
12,291,437 

8,  029, 127 

2 

Xew  Hampsliiro 

3 

Vermont 

4 

Massachusetts 

5 

Ehode  Island 

R 

Connecticut 

Total 

" 

23,  800,  904 

37,  670,  782 

78,  816,  481 

74, 290, 026 

MIDDLE  STATES. 

7 

1,  985,  973 
666,  645 

3, 152,  530 

312,  068 

67,  000 

1, 105,  579 

3,  061, 105 
1, 165,  435 
7,  386,  213 
570, 102 
47,  403 
1,  698,  413 

6,  990,  626 

1,  964,  758 

10,  724,  052 

704,  733 

4,652,745 

2,018,175 

0, 105, 700 

527,205 

8 

New  Jersey 

9 

Pennsylvania 

10 

Delaware 

11 

District  of  Columhia 

12 

Maryland 

3,  409,  426 

2,  887,  933 

Total 

7,  349,  795 

13,  928,  g71 

23,  793,  595 

16, 191, 758 

SOUTI-IEKN  STATES. 

13 

828,  375 
531,  903 
295,  971 
900,  419 

30,  000 
237,081 

21,  500 

811, 187 

622,  363 

431,  625 

1,  466,  375 

23,  600 
617,  633 

79,  800 
226,  600 

64, 140 
214,  755 
384,  54S 

11,  600 

937,  820 

963,  809 

761,  469 

2,  604,  758 

640,  391 

1,403,045 

1,  808,  300 

4,  019,  673 

18,095    * 

783,711 

337,149 

72,470 

_   14,827 

253,  818 

653,  701 

33,  305 

14 

15 
16 

17 
18 
19 

20 

21 

Florida 

764,  965 
123,  568 
161,  485 
216,  519 
375,  048 
595,  789 
13,  780 

Mississippi 

Louisiana 

Texas  

Kentucky M 

180,  907 

297,  600 

8,975 

23 

24 

Total 

3,  332,  631 

4,  954, 126 

7,  419,  010 

9,  999, 145 

WE6TEEN  STATES. 

Ohio 

i 
25, 

.237,  000 
28,  220 

374, 100 
229,  925 

493,  704 
542,  875 
4,050 
177,  525 
481,  745 

286,692 
651,434 

26, 
27 
28 
29, 
30, 
31, 
32 
33; 

Iowa 

Illinois 

11,  930 
110,  000 

142, 183 
376, 081 

41,000 
194,656 

30,000 
3,472 

86,  446 

Michigan 

Minnesota 

6,000 

7,051 

Total 

351,  726 

731,  955 

1,  707,  650 

1,725,418 

546 
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GOODS  MANUKACTUBEU  YEAKLY— POUNDS. 

VALUE  OF  PKODUCTB. 

mi. 

1850. 

1860. 

1870. 

1880. 

1831. 

1850. 

1860. 

1870. 

1880. 

59,  514,  926 

349,  314,  592 

007,  264,  241 

$05,  501,  687 

$115,  681,  774 

$177,  489,  739 

$192,  090, 110 

525,  000 
7,  255,  000 

574,  500 
21,  301,  063 
9,  271,  481 
5,  612,  000 

23,  027, 155 

35,  003,  432 

1,  051,  000 

113,  803,  458 

44,  3K,  698 
63,  881,  540 
2, 159, 108 
219, 100, 105 
60,  905,  642 
42,  285,  517 

2,  630,  616 

3,  801,  749 
280,  300 

21,  394,  401 
6,  495,  072 

4,  122,  952 

6,  235,  023 
13,099,994 
357,  450 
38,  004,  255 
12, 151,  191 

8,  911,  387 

11,  844,  181 
10,  999,  672 
640,  510 
59,  493, 153 
22,  049,  203 
14,  020,  334 

13,  319,  303 

17,953,403 
855,  804 
72,  289,  518 
22,  875,  111 
16,  069,  771 

38,  503,  060 
27,  296,  710 

44,  539, 103 

5,  297,  713 
1,  877,  418 
4, 207, 192 
1,  201,  500 

239,  284,  815 

432,  744,  010 

43  IHn  flfin 

79,  359,  900 

124,  959,  053 

143,  363,  030 



22, 113,  630 

25,  049,  450 
8,  275,  260 

34,  457,  323 
2,  807,  969 

5,  019,  323 

1 ,  289,  048 
5  812,  120 

538,  439 
100,  000 

2,  021,  396 

6,  076,  878 

2,217,728 

13,  650,  114 

941,703 

74,  400 

2,  973,  877 

11,178,211, 
4,015,703 

17,  490,  080 
1,000,898 

8,  200,  830 

4,  548,  U75 

11,  021,  054 

871,  0U7 

6,  723,  748 

32,  494,  857 

2,  437,  049 

2,  224,  000 

10,  490,  677 

22,  324,  511 

4,852,808 

4,682,114 

14,  807,  823 

1 

74,  266,  561 

93,  574,  519 

I                  14,780,932 

20,  534,  700 

38,  597,  705 

29,  389,  286 

168,  000 

3,  456,  569 
3,  444, 160 
4,125,210 
9,  590,  800 

* 

4,  339,  476 
9,  646,  380 
12,  251,  272 
27,  733,  153 
134,  000 
0, 154,  470 

2,  481,  022 
100,496 

99,  880 
1,  722,  500 

3,  874,  616 
255,  000 

1,  446, 109 

985,  411 

842,  440 

1,  395,  056 

49,  920 

398,  585 

22,  000 

1,  489,  971 

1,  040,  047 

713,050 

2,371,207 

40,000 

1,  040, 147 

176,  328 

466,  500 

80,  695 

315,  270 

098, 122 

23,  000 

1,  435,  800 
1,345,052 
1,529,937 
3,  C48,  973 

1,  040,  002 

2,  554,  482 
2,  895,  709 
6,  481,  894 

25,000 

1,  228,  019 

679,  093 

80,  770 

21,600 
418,  280 
874,  717 

60,  000 

2,  843,  000 

529,  573 

629,  025 

887,  695 

.  1,  389,  000 

2,  381,  477 

53,  125 

1,  088,  767 
234,  446 
251,530 
374,  598 
498,  960 
941,  542 
22,  562 

445,  639 

508,  481 

17,  360 

168,  000 

29,335,640 

68,  858,  265 

0,  111,  001 

8,  460,  337 

11,  372, 180 

16,  366,  698 

1,  918,  000 

1,  779,  481 

18,  000 

739  000 

1,  993,  182 
5,  238,  020 

594,  204 
86,  660 

723,  500 
344,  350 

681,  835 
778,  047 
7,000 
279,  000 
798,  060 

637,  000 
1, 155,  029 

917,  634 
2,  200,  027 

250,  000 
1,  314,  804 

160,  000 
13,  121) 

18,  987 
230,  000 

219,  861 
522,  980 

70.  000 
328,  389 

40,  000 
7,937 

1,  949,  900 

142,  900 

1 

1 

! 

23, 195 

10,  000 

10,  8C3 

6,  427,  576 

12,  086,  847 

823,  764 

1,  326,  837 

2,  500,  735 

2,  981, 196 

1 
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The  foregoiug  tables  clearly  indicate  the  rapid  extension  of  the  cotton  manufacture  to  the  southern  states,  where 
the  cotton  is  at  hand  and  labor  is  much  cheaper  than  at  the  north.  The  number  of  spindles  in  the  southern  states 
was  increased  from  .327,851  in  1870  to  542,048  in  1880,  or  65+  per  cent.;  in  New  England  the  increase  was  from 
5,498,408  to  8,632,087,  or  very  nearly  57  per  cent. ;  the  middle  states  from  1,246,045  in  1870  to  1,391,164  in  1880,  or 
11+  per  cent.;  the  western  states  from  60,191  in  1870  to  88,136,  or  46+  per  cent.  In  the  whole  country  the  increase 
was  from  7,132,415  spindles  in  1870  to  10,053,435  in  1880,  or  49+  per  cent.  It  will  be  seen  that  the  states  of  Michigan, 
Wisconsin,  and  Minnesota  have  been  added  to  the  list  of  cotton  manufacturing  states  since  1870. 

On  the  continent  of  Europe  the  cotton  manulacture  has  come  under  the  rule  of  the  new  system,  but  not  to 
that  extent  sJiown  in  Great  Britain  and  America.  Mulhall,  in  his  Progress  of  the  World,  gives  the  number  of 
spindles  to  each  operative  iu  various  countries,  as  follows:  Great  Britain,  83 ;  United  States,  66;  Germany,  40; 
France,  24;  Eussin,  20;  Switzerland,  Austria,  India,  20;  average,  54. 

THE  GENERAL  APPLICATION  OF  THE  FACTORY  SYSTEM. 

In  nearly  all  industries  where  the  terms  of  the  definition  of  a  factory  can  ai:)ply,  that  is,  where  raw  material  can 
be  convei'ted  into'flnished  goods  by  consecutive,  harjnonious  processes,  carried  along  by  a  central  power,  the 
factory  system  has  been  adopted.  In  all  textile  manufactures  this  has  been  the  case,  and  the  adoption  of  the  new 
system  in  the  woolen,  silk,  w^orsted,  flax,  £>nd  all  textile  trades,  followed  immediately  upon,  or  was  contemporaneous 
with,  the  adoption  of  the  system  in  the  cotton  trade.  Outside  of  the  textile  trades  the  extension  of  the  system  has 
\feen  rapid  indeed,  until  the  statistics  of  industries  of  Great  Britain  and  of  the  United  States  are  simply  the 
statistics  of  manufactures  under  the  factory  system.  This  statement  is,  in  the  main,  true  of  Belgium,  France,  and 
Crermany,  although  in  France  a  very  large  proportion  of  weaving,  especially  of  tine  goods  and  silks,  is  still  doue 
by  hand ;  in  the  silk  industry  iu  France,  however,  the  power-loom  is  now  raj)idly  displacing  the  hand-loom. 
Notwithstanding  this  general  adoption  of  the  system  by  the  textile  trades  iu  the  great  manufacturing  states  of 
Europe  and  America,  more  than  one-half  the  population  of  the  globe  is  clothed  with  hand-made  goods. 

While  the  inauguration  of  the  factorj^  system  in  the  United  States  was  some  fifteen  years  later  than  its  birth 
"in  England,  the  extension  of  the  system  has  been  more  rapid  and  its  application  more  varied  here  than  in  any  other 
country.  As  parties  engaged  iu  industries  other  than  the  manufacture  of  textiles  saw  the  wonderful  results  of 
systematized  labor,  by  its  division  under  the  scientific  methods  of  the  factory  system,  they  gradually  adopted  the  new 
order,  until  now  it  is  quite  safe  to  say  that  of  the  nearly  three  millions  of  people  employed  in  the  mechanical 
industries  of  this  country  at  least  four- fifths  are  working  under  the  factory  system.  Some  of  the  other  remarkable 
instances  of  the  application  of  the  system  are  to  be  found  in  the  manufacture  of  boots  and  shoes,  of  watches, 
musical  instruments,  clothing,  agriciiltural  implements,  metallic  goods  generally,  fire-arms,  carriages  and  wagons, 
wooden  goods,  rubber  goods,  and  even  iu  the  slaughtering  of  hogs.  Most  of  these  industries  have  been  brought 
under  the  factory  system  during  the  past  thirty  years. 

It  is  but  i\  comparatively  few  years  since  the  manufacture  of  boots  and  shoes  was  carried  on  in  the  little 
home  shops  which  were  attached  to  or  built  near  the  dwellings  of  the  shoemakers.  These  little  shops,  in  which 
a  few  men,  rarely  more  thiui  four,  worked  upon  the"  bench,  upon  stock  received  from  the  manufacturer,  cut  out 
and  ready  to  be  put  togetlier,  are  closed,  and  the  great  shoe-factory  takes  their  place.  In  the  shoe-factory  is  to 
be  seen  the  perfect  adaptation  of  the  manufacture  of  goods  by  successive,  harmonious  processes.  The  shoe-factory 
is  rapidly  doing  iuvay  with  the  clogs  of  England  and  the  sabots  of  the  continent.  The  watch-factory  presents, 
perhaps,  the  most  conipletcly  scientific  ajiplication  of  the  factory  system.  It  certainly  has  brought  the  watch 
within  the  means  of  the  poor  man.  Pianos,  house  organs,  tapestry  carpets,  and  many  other  luxuries  which  the 
rich  only  could  afford,  are  now  enjoyed  by  the  masses,  simply  as  the  result  of  the  factory  system  of  industry. 

The  history  of  the  achievements  of  the  modern  system  would  require  volumes  devoted  to  that  particular 
subject ;  the  instances  referred  to  indicate  the  vast  extent  of  the  application  of  the  system ;  if  they  do  not,  the  fact 
that  the  product  of  the  industries  of  the  United  States  has  reached  $6,000,000,000  per  annum  will  illustrate  the 
extent  of  its  growth.  Many  goods  are  made  under  a  mixed  system  of  manufacture,  but  the  tendency  is  to  bring 
all  under  the  factory  system  as  rapidly  as  possible.  This  tendency  is  accelerated  by  the  small  expense  and  the 
comi)arative  ease  with  which  inventions  are  secured  and  protected  in  this  country;  and  this  may  account,  in  some 
degree,  for  the  more  general  adoption  of  the  system  here  than  in  other  countries.  It  is  quite  impossible  to  arrive 
at  an  accurate  statement  as  to  the  number  of  persons  it  would  require  under  the  old  individual  system  to  produce 
the  goods  made  by  the  present  factory  workers  of  this  country,  but  by  careful  computations  in  some  branches  of 
work  a  rough  estimate  of  the  whole  would  indicate  that  each  factorj^-system  employe  in  1882  represents,  on  au 
average,  at  least  fifty  employes  under  the  individual  system.  Thus  it  would  require  about  one  hundred  and  fifty 
million  persons  working  under  the  old  system  to  produce  the  goods  made  by  the  three  million  or  so  factory  workers 
of  to-diiy.  This  computation  may  be  very  wide  of  the  truth,  but  any  other  is  equally  startling.  This  estimate  will 
hardly  be  disputed  when  it  is  considered  that  iu  spinning  alone  eleven  hundred  threads  are  spun  now  at  one  time 
where  one  was  spun  under  the  old  system.  The  influence  of  the  new  system  upon  production  is  shown  iu  the 
.approi)nate  section. 
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THE  FAOTOEY  AND  THE  DOMESTIC  SYSTEMS  OF  INDUSTRY  CONTRASTED— APPARENT  EVILS 

OF  THE  FACTORY  SYSTEM. 

The  rapid  extension  of  the  factory  system,  absorbing  as  it  does  small  enterprises  and  crushing  out  the  ideal  system 
of  manufacture,  has  not  been  accomplished  without  great  social  changes,  affecting  the  morals  as  well  as  the  politics 
and  the  legislation  of  the  countries  in  which  it  has  been  established.  No  one  disputes  the  economic  advantages  of 
the  modern  system ;  few  admit  that  it  is  a  moral  force  in  the  actual  progress  of  civilization ;  yet  the  system  is,  and 
has  been,  an  active  element  in  the  upbuilding  of  the  character  of  the  peoples  involved  in  the  changes  inaugurated 
by  it. 

None  of  the  systems  of  labor  which  existed  prior  to  the  present  or  factory  system  were  particularly  conducive 
to  a  higher  civilization.  Wages  have  been  paid  for  services  rendered  since  the  wants  of  men  induced  one  to  servo 
another;  yet  the  wage  system  is  of  recent  origin  as  a  system.  It  arose  out  of  the  feudal  system  of  labor,  and  was 
the  first  fruit  of  the  efforts  of  men  to  free  themselves  from  villeinage.  The  origin  of  the  wage  system  cannot  be 
given  a  birthday,  as  can  the  factory  system.  It  is  true,  however,  that  the  wage  system  rendered  the  factory  system 
possible,  and  they  have  since  grown  up  together.  The  first  may  give  way  to  some  other  method  for  dividing  the 
profits  of  production,  but  the  factory  system,  perfected,  must  remain,  whether  under  a  sociabstic  system  or  under 
whatever  other  political  system  that  may  exist,  until  disintegration  is  the  rule  in  society. 

The  feudal  and  the  slave  systems  had  nothing  in  them  from  which  society  could  draw  the  forces  necessary  to 
growth ;  on  the  contrary,  they  reflected  the  most  depressing  influences,  and  were  actually  the  allies  of  retrogression. 
The  laborer  owned  nothing  ;  not  even  in  the  sweat  of  his  own  brow  could  he  earn  his  bread.  It  is  not  so  very  long 
ago  that  the  factory  system  stepped  upon  the  bondage  of  labor.  The  one  actually  overtook  the  other,  so  slow  was 
tlie  retirement  of  the  slave  system. 

The  domestic  system,  which  claims  the  eighteenth  century  almost  entirely,  was  woven  into  the  two  systems 
which  existed  before  and  came  after  it ;  in  fact,  it  has  not  yet  disappeared.  It  is  simple  fact  when  we  say  that  the 
factory  system  set  aside  the  domestic  system  of  industry.  There  is  something  poetic  in  the  idea  of  the  weaver  of 
old  England,  before  spinning  machinery  was  invented,  working  at  his  loom  in  his  cottage,  withhis  family  about 
him,  some  carding,  others  spinning  the  wool  or  the  cotton,  and  writers  and  speakers  are  constantly  bewailing  the 
departure  of  such  scenes.  I  am  well  aware  that  I  speak  against  popular  impression,  and  largely  against  popular 
sentiment,  when  I  assert  that  the  factory  system  in  every  respect  is  vastly  superior  as  an  element  in  civilization  to 
the  domestic  system  which  preceded  it;  that  the  social  and  moral  influences  of  the  present  outshine  the  social  and 
moral  influences  of  the  old.  The  hue  and  cry  against  the  prevailing  system  has  not  been  entirely  genuine  ou  either 
side  of  the  Atlantic.  Abuses  have  existed,  great  and  abominable  enough,  but  not  equal  to  those  which  have  existed 
in  the  imaginations  of  men  who  would  have  us  believe  that  virtue  is  something  of  the  past.  The  condition  of  the 
workers  of  society  has  never  been  the  ideal  condition,  and  the  worker  is  too  often  the  victim  of  a  contemptible 
selfishness  which  tempts  men  to  commit  the  crime  of  robbing  the  operative  of  his  just  share  in  the  results  of  his 
toil.  That  the  evils  of  the  factory  system  are  sufficient  to  call  out  all  the  sentiments  of  justice  and  philanthropy 
which  enable  us  to  deal  with  wrong  and  oppression  I  do  not  dispute ;  but  I  claim  that,  with  all  its  faults  and  attendant 
evils,  it  is  a  vast  improvemeni  upon  the  domestic  system  of  industry  in  almost  every  respect,  not  only  with  reference 
to  the  individual  and  the  family,  but  with  reference  to  society  and  the  state. 

"  The  usual  mistake  is  to  consider  the  factory  system  as  the  creator  of  evils,  and  not  only  of  evils,  but  of  evil- 
disposed  persons.  This  can  hardly  be  shown  to  be  true,  although  it  is  true  that  the  system  congregates  evils  or 
evil-disposed  persons,  and  thus  gives  the  appearance  of  creating  that  which  already  existed.  People  have  not  yet 
outgrown  the  impression  created  by  the  reports  of  Sadler,  before  a  parliamentary  committee,  in  1832.  It  is  difScult, 
^know,  to  establish  close  comparisons  of  the  conditions  under  the  two  systems,because  they  are  not  often  found  to 
be  contemporaneous;  yet  sufficient  evidence  can  be  adduced,  I  think,  from  a  consideration  of  the  features  of  the  two, 
to  establish  the  triith  of  my  assertions. 

It  should  not  be  forgotten  that  "  the  term  factory  system,  in  technology,  designates  the  combined  operation  of 
many  orders  of  work-people  *  *  *.  in  tending  with  assiduous  skill  a  series  of  productive  machines  continuously 
impelled  by  a  central  power.  This  definition  includes  such  organizations  as  cotton-mills,  flax-mills,  sdk-  and 
woolen-mills",  and  many  other  works;  "but  it  excludes  those  in  which  the  mechanisms  do  not  form  a  connected 
series,  nor  are  dependent  on  one  prime  mover."  It  involves,  in  its  strictest  sense,  "  the  idea  of  a  vast  automaton,7 
composed  of  various  mechanical  and  intellectual  organs,  acting  in  uninterrupted  concert  for  the  production  of  aj 
common  object,  all  of  them  being  subordinated  to  a  self-regulated  moving  force."  (a) 

So  a  factory  becomes  a  scientific  structure,  its  parts  harmonious,  the  calculations  requisite  for  their  harmony 
involving  the  highest  mathematical  skill,  and  in  the  factory  the  operative  is  always  the  master  o^the  machine,  and 
never  the  machine  the  master  of  the  operative.  Under  this  system  the  work  is  carried  on  in  an  establishment 
PecSTmrly  adapted  to  it,  and' the  operative's  home  is  separated  from  the  workshop.  Under  the  domestic  system  the 
home  of  the  worker  was  the  workshop  also,  and  the  wheels  or  looms  disputed  with  the  inmates  for  the  room  and  the 


a  Phil,  of  Manufactures.     Andrew  Ure,  M.  D.,  page  13. 
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conveniences  for  housework.  Small,  close,  crowded,  with  bad  air  and  bad  surroundings,  the  hut  of  the  domestic 
worker  was  occupied  day  and  night  by  a  class  which  has  not  found  and  cannot  find  its  like  under  the  factory  system  • 
for  as  a  rule  the  operative  of  to-day  occupies  a  home,  even  in  the  factory  tenement  or  boarding-house,  superior  in 
every  sense  to  the  home  of  the  domestic  worker. 

Under  the  domestic  system  of  industry  grew  up  that  great  pauper  class  in  England  which  was  a  disgrace  to 
civilization.  It  was  fed  by  the  agricultural  districts  more  than  by  those  devoted  to  manufactures,  [a]  It  continued 
to  grow  until  one-fourth  of  the  annual  budget  was  for  the  support  of  paupers.  The  evil  became  fixed  upon  the 
social  life  as  one  of  its  permanent  phases.  Legislation,  philanthropy,  charity,  were  utterly  powerless  in  checking 
it,  and  it  was  not  checked  till  the  inventions  in  cotton  manufactures  came,  sicce  which  events  it  has  been  on  the 
decline,  taking  the  decades  together.  The  factory  absorbed  manj'  who  had  been  under  public  support ;  on  the  other 
hand,  it  drew  from  the  peasantry,  by  the  allurements  of  better  wages  and  without  any  guarantees  as  to  permanence 
or  care  as  to  moral  responsibility ;  yet  on  the  whole  the  state  was  benefited  more  than  any  class  was  injured. 

It  is  not  true,  however,  as  it  is  often  asserted,  that  the  factory  destroyed  the  yeomanry  of  England.  (6)  The 
domestic  laborer's  home  was  far  from  the  character  poetry  has  given  it.  Huddled  together  in  what  poetry  calls  a 
cottage  and  history  a  hut,  the  weaver's  family  lived  and  worked,  without  comfort,  conveniences,  good  food,  good 
air,  and  without  much  intelligence.  Drunkenness  and  theft  of  materials  made  many  a  house  the  scene  of  crime  and 
want  and  disorder.  Superstition  ruled  and  envy  swayed  the  workers.  Ignorance  under  the  old  system  added  to 
the  squalor  of  the  homes  of  the  workers  under  it,  even  making  the  hut  an  actual  den,  shared  in  too  many  instances 
by'the  swine  of  the  family.  The  home  of  the  agricultural  laborer  was  not  much  better;  in  fact,  in  Great  Britain 
and  France,  he  has  to  a  great  degree  continued  in  his  ignorance  and  in  his  degraded  condition. 

Sentiment  has  done  much,  as  I  have  said,  to  create  false  impressions  as  to  the  two  systems  of  industry.  The 
reports  of  the  poor-laws  commissioners  of  England  are  truer  exponents  of  conditions,  and  show  whether  the  town 
was,  during  the  first  fifty  years  of  the  new  system,  staining  the  country  or  the  country  the  town. 

From  the  documents  published  by  these  commissioners,  it  appears  that  but  for  the  renovating  influence  other 
manufactures  England  would  have  been  overrun  with  the  most  ignorant  and  depraved  men  to  be  met  with  where 
civilization  has  made  much  progress.  It  has  been  in  the  factory  districts  alone  that  the  demoralizing  agency  of 
pauperism  has  been  most  effectually  resisted  and  a  noble  spirit  of  industry,  enterprise,  and  intelligence  called  forth. 
Agriculturists  gave  children  and  youths  no  more  than  half  the  wages  paid  them  in  factories,  while  they  filled  the 
wojkhouses  with  the  unemployed.  Under  the  operation  of  the  miserable  poor-laws  which  the  domestic  system 
fathered,  the  peasantry  were  penned  up  in  close  parishes,  where  they  increased  beyond  the  demand  for  their  labor, 
and  where  the  children  were  allowed  to  grow  up  in  laziness  and  ignorance,  which  unfitted  them  from  ever  becoming- 
industrious  men  and  women,  (c) 

But  in  the  chief  manufacturing  districts,  while  the  condition  of  the  factory  children  became  the  subject  of 
legislation  for  their  protection,  (a,)  their  condition  was  one  to  be  envied  when  compared  with  that  of  the  children  in 
mining  and  agricultural  districts. 

The  spasmodic  nature  of  work  under  the  dolnestic  system  caused  much  disturbance,  for  hand- working  is  always 
more  or  less  discontinuous  from  the  caprice  of  the  operative,  while  much  time  must  be  lost  in  gathering  and 
returning  materials.  For  these  and  other  obvious  reasons  a  hand  weaver  could  very  seldom  turn  off  in  a  week 
much  more  than  one-half  what  his  loom  could  produce  if  kept  continuously  in  action  during  the  working  hours  of 
the  day,  at  the  rate  at  which  the  weaver  in  his  working  paroxysms  impelled  it.  The  regular  order  maintained  in 
the  factory  cures  this  evil  of  the  old  system,  and  enables  the  operative  to  know  with  reasonable  certainty  the 
wages  he  is  to  receive  at  the  next  pay-day.  His  life  and  habits  become  more  orderly,  and  when  he  has  left  the 
closeness  of  his  home-shop  for  the  usually  clean  and  well-lighted  factory  he  experiences  an  agreeable  and  healthful 
change.  It  is  commonly  supposed  that  cotton  factories  are  crowded  with  operatives.  From  the  nature  of  things 
the  spinning-  and  weaving-rooms  cannot  be  crowded.  The  spinning-mules,  in  their  advancing  and  retreating 
locomotion,  must  have  five  or  six  times  the  space  for  working  that  the  actual  bulk  of  the  mechanism  requires,  an"& 
where  the  machinery  stands  the  operative  cannot  stand.  In  the  weaving-rooms  there  can  be  no  crowding  of 
persons.  During  the  agitation  for  factory  legislation  in  the  early  part  of  this  century,  it  was  remarked  before  a 
committee  of  the  house  of  commons  "that  no  part  of  a  cotton-mill  is  one-tf.nth  part  as  crowded,  or  the  air  in  it 
one-tenth  part  as  impure,  as  the  house  of  commons  with  a,  moderate  attendance  of  members".  This  is  true  today; 
the  poorest  factory  in  this  country  is  as  good  a  place  to  breathe  in  as  representatives'  hall,  in  the  national  Capitol, 
during  sessions,  or  as  the  ordinary  school-room.    In  this  respect  the  new  system  of  labor  far  surpasses  the  old. 

Bad  air  is  one  of  the  surest  influences  to  intemperance,  and  it  is  susceptible  of  proof  that  intemperance  does 
not  exist  and  has  not  existed  to  such  an  alarming  degree  under  the  new  as  under  the  old  system;  certainly  the 
influence  of  bad  air  has  not  been  as  potent.  The  regularity  required  in  mills  is  such  as  to  render  persons  who  are 
in  the  habit  of  getting  intoxicated  unfit  to  be  employed  there,  and  many  manufacturers  object  to  employing  persons 
guilty  of  the  vice*.  At  Amiens,  France,  the  two  systems  were  in  existence,  side  by  side  and  in  full  force,  in  I860, 
and  are  now  to  a  considerable  extent.     The  domestic  system  exists  in  the  country  around  Amiens,  while  the  factory 

a  See  section  on  "  Factory  Legislation  ". 

h  The' main  causes  of  tlie  destruction  of  this  most  useful  element  of  English  country  life  are  given  by  Mr.  Lecky,  in  his  History  of 
England  in  the  Mighteenth  Century,  vol.  i,  p.  212. 
c  Phil,  of  Manufactures,  pp.  354-357. 
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system  prevails  in  tbe  city  itself.  The  country  workers  have  had  a  very  bad  reputation.  The  evil  of  intemperance 
is  inveterate.  The  people  living  under  the  old  system  have  resisted  improvement;  they  wish  to  live  and  die  in 
the  houses  of  their  parents,  and  express  no  desire  to  leave  them.  The  great  mass  of  these  workers  were  at  home, 
even  at  a  date  as  late  as  1860,  under  a  roof  that  was  never  abandoned.  The  investigations  of  Louis  Eeybaud 
prove  that  the  homes  of  tlie  factory  workers  were  incontestably  better  than  those  of  the  home  workers,  for  they 
were  free  from  the  incumbrances  and  clogging  influences  which  existed  when  the  means  and  materials  for 
manufacture  disputed  with  the  necessities  of  housekeeping  for  a  great  part  of  the  room.  This  difference  in  the 
homes  under  the  two  systems  is  also  the  result  of  circumstances  easily  explained.  The  factory  workers  as  a  rule 
earn  more  than  the  home  workers,  and  by  having  fixed  and  regular  hours  they  are  kept  from  falling  into  habits  of 
idleness.  They  know,  to  a  centinie,  what  they  will  have  at  the  end  of  the  week.  Their  dependence  is  their 
security.  Their  wages  have  the  merit  of  steadiness.  The  condition  of  the  home  workers  is  precarious,  as  often 
they  are  out  of  work  at  times  for  weeks  and  months.  Financial  crises,  derangements  of  commerce,  change  in  fashiou— 
all  these  afiect  them  far  more  seriously  than  they  do  the  factory  people.  To-morrow  is  never  sure  with  the  workers 
under  tbe  domestic  system,  and  privation  in  the  future  is  always  staring  them  in  the  face.  All  these  bad  conditions 
are  aggravated  by  the  serious  intemperance  of  the  home  workers  about  Amiens.  There  are  no  heads  of 
establishments  under  the  domestic  system  to  influence  these  men;  they  occupy  an  independent  and  really  an 
isolated  position.  Under  the  factory  system  in  France  intemperance  is  often  dealt  with  effectually,  and  the  first 
honor  belongs  to  the  heads  of  the  establishments.  By  concerted  action,  which  should  be  taken  for  an  example,  they 
often  close  their  doors  against  those  addicted  to  intemperance.  In  Amiens,  in  1881, 1  found  that  the  factory  hadbrought 
both  classes  up  from  the  condition  described  by  Eeybaud  and  that  drunkenness  had  ceased  to  be  an  obstacle  to  the 
success  of  industrial  establishments.  Drunkenness,  in  fact,  is  not  a  serious  obstacle  to  such  success  at  tbe  present 
time,  either  in  this  country  or  in  Europe.  This  I  assert  not  only  on  the  authority  o/  men  occupying  positions  which 
enabletbem  to  judge,  butas  the  resultof  myown  investigations  in  leadingfactory  centers.  Tbe  study  of  the  conditions 
attending  the  band- weavers  of  Lyons  brings  tbe  facts  stated  by  Eeybaud  into  clear  light.  In  Lyons  at  the  present 
time  there  are  about  40,000  hand-weavers  working  upon  silk  goods.  These  weavers  live  and  work  in  small  rooms,  in 
high  buildings,  some  of  them  having  eight  stories.  Tbe  sleeping  places  of  the  children  are  recesses  or  shelves, 
like  small  scaftbldings,  on  tbe  walls.  Sometimes  tbe  chef  cV atelier  rnns  several  looms  in  one  large  room,  paying  tbe 
weavers,  who  in  this  case  live  elsewhere,  one-half  tbe  i^roceeds  from  their  work;  but  tbe  larger  number  live,  work, 
and  sleep  in  the  same  apartments.  This  is  true  to  tbe  extent  that  in  many  cases,  as  tbe  hand-weavers  of  Lyons 
themselves  have  informed  me,  work. can  be  done  upon  black  goods  only,  as  the  vapors  from  cooking  would  injure 
goods  of  light  colors.  Tbe  children  of  tbe  weavers  rarely  go  out  of  the  rooms  except  ou  Sunday.  In  my  visits 
to  weavers'  homes  I  invariably  found  the  children  clinging  about  the  looms  or  tucked  in  tbe  corners  of  tbe  rooms, 
a  pale  and  dispirited-looking  class.  Tbe  buildings  are  close  and  odorous  from  bad  sanitary  arrangements,  and 
have  a  general  penitentiary  look  and  smell.  The  occupants  correspond  in  looks  and  bearing  with  the  bouses. 
They  eat  little  or  no  meat,  are  listless  and  sullen,  and,  taking  everything  into  consideration,  they  are 
worse  off  than  any  other  class  of  operatives  I  have  ever  seen.  On  the  other  hand,  tbe  power-loom  silk  weavers  of 
Lyons,  working  in  factories  outside  tbe  city,  have  better  jiay,  live  better,  are  steadier,  and  generally  thrive. 
Prominent  irianufacturers  corroborated  my  own  conclusions,  and  added  that  tbe  manufacturer  had  no  interest  iu 
the  hand-loom  weaver,  for  he  seldom  saw  him,  and  did  not  superintend  his  work,  for  be  did  not  see  him  at  bis  work; 
while  the  factory  worker  becomes  of  interest  in  himself  to  tbe  proprietors,  his  presence  being  requisite,  and  his 
usefuluess  depending  upon  constancy  and  sobriety. 

A  picture  the  reverse  of  that  made  by  the  band-loom  weavers  of  Lyons  is  presented  by  those  of  Crefeld,  in 
Ehenish  Prussia.  Here  there  are  some  40,000  hand  weavers,  working  ou  silk  goods,  but  they  live  aud  work  in 
ample  cottages,  four-fifths  in  their  own  bouses,  aud  have  grounds  for  cultivation.  The  living  rooms  are  separate 
from  the  weaving  rooms.  The  municipal  govemment  has  done  much  to  enable  these  people  to  secure  bouses  of 
their  own  and  to  educate  their  children.  Consequently  tbe  hand  weavers  of  Crefeld  are  happy,  contented, 
thrifty,  and  intelligent.     The  condition  of  the  hand-loom  weavers  of  Crefeld  is  an  exception  to  tbe  rule,  {d) 

a  I  visited  Crefeld  in  June,  1881,  and  through  the  courtesy  of  our  consul,  Hon.  J.  S.  Potter,  and  Herr  IlL-imendaUl,  president  of  the 
chamber  of  commerce,  I  learned  the  secret  of  the  prosperity  of  the  hand  weavers.  I  find  the  followiug  in  my  note-book  :  The  population 
9f  Crefeld  proper  is  about  85,000.  Around  Crefeld  are  eighty-two  small  villages  ;  in  these  and  iu  Crefeld  there  an'  about  40,000  band- 
loom  weavers,  four-fifths  of  them  living  in  their  own  houses.  These  houses  are  very  neat  and  comfortalde  ;  they  have  gardens  about 
them,  and  many  have  tAvo  or  three  or  more  acres  of  land.  Iu  the  town  .are  some  power-loom  weavers,  but  they  are  not  as  happy  and  as 
contented  as  the  hand  weavers.  The  laws  aud  regulations  of  Crefeld  are  made  to  favor  the  purchase  of  homes,  freeholds,  and  the 
savings-b.anks  aid  the  efforts  of  the  municipality.  The  hand-loom  weavers  have  their  looms  in  a  large  room,  but  have  three  or  four  good 
rooms  beside.  All  are  well  furnished  and  tidy.  I  saw  scores  of  houses,  and,  without  exception,  they  were  m-at  and  cosy  cottages.  The  • 
tenement  house  does  not  flourish  here.  The  people  are  sober  and  virtuous,  aud  apparently  happy.  They  do  not  emigrate.  The  children 
are  very  clean  and  healthy.  The  condition  of  things  is  remarkable,  and  special  in  its  nature.  The  whole  system  is  the  old  domestic 
system,  without  the  accompaniments  of  that  system.  The  land  system  here  is  the  secret  of  the  success  of  the  domestic  system  of  industry. 
The  weaving  school  of  Crefeld,  one  of  the  best  in  the  world,  helps  to  sustain  the  science  of  hand-loom  work  for  velvets  and  figured  silks, 
so  that  the  young  are  brought  up  to  the  domestic  system.  In  other  countries  where  the  hand-loom  is  still  used  it  is  usually  the  old 
weaver  only  that  is  found.     The  weaver  of  Crefeld  earns  from  3  to  4  marks  (75  cents  to  $1)  per  day.     Houses  with  three  rooms  rent  for 
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It  is  true  that  many  disadvantages  appear  to  accompany  the  factory  system,  and  these,  upon  superficial  study, 
are  denominated  evils;  but  a  careful  study  shows  that  these  apparent  evils  or  disadvantages  do  not  of  necessity 
belong  to  the  system,  nor  can  they  be  attributed  to  it.  Such  study  does  show  that  existing  factory  evils,  so  called, 
may  be  congregated  by  it,  but  are  not  called  into  existence  by  it.  For  the  categorical  consideration  of  such  alleged 
evils  they  may  be  classified  as  follows : 

A. — The  factory  system  necessitates  the  employment  of  women  and  children  to  an  injurious  extent,  and 
consequently  its  tendency  is  to  destroy  family  ties  and  domestic  habits  and  ultimately  the  home. 

B. — Factory  employments  are  injurious  to  health. 

0. — The  factory  system  is  productive  of  intemperance,  unthrift,  and  poverty. 

D. — It  feeds  prostitution  and  swells  the  criminal  lists. 

E. — It  tends  to  intellectual  degeneracy. 

These  are  the  apparent  disadvantages  which  many  honestly  believe  belong  naturally  to  and  are  inseparable 
from  tlie  system,  and  which  will  be  associated  with  the  system  as  long  as  it  exists.  For  the  sake  of  directness  these 
will  be  examined  in  order. 

A. — The  factory  system  necessitates  the  employment  of  women  and  ehildren,  to  an  injurious  extent,  and  consequently 
its  tendency  is  to  destroy  family  ties  and  domestic  habits  and  ultimately  the  home. 

In  one  sense  this  is  true ;  in  another  it  is  not  true.  I  cannot  discuss  the  question  as  to  differences  in  the  capacity 
of  individuals,  nor  why  this  one  is  born  to  good  conditions  and  that  one  to  bad,  but  must  take  the  facts  as  they 
are.  The  majority  of  human  beings  are  born  to  the  lot  of  toiling  v.ith  their  hands  for  their  daily  bi'ead.  This 
decree  necessitates  emjdoynient,  and  until  all  classes  can  be  emj)loyedat  faiily  remunerative  rates  poverty,  even  to 
pauperism,  must  be  a  large  factor  in  society.  This  was  the  case  at  the  birth  of  the  factory  system.  In  fact,  the 
great  evils  which  became  apparent  during  the  early  days  of  the  system  were  simply,  as  I  have  said,  the  results  of 
bringing  together  the  labor  which  had  become  pauperized  under  the  domestic  system  and  in  agricultural  districts. 
The  factory  brought  these  evils  to  the  light,  and  the  employment  of  women  and  children  became  an  offense  in  the 
eyes  of  the  public,  not  because  it  was  severer  than  under  the  old  system,  but  because  under  the  new  the  evils  of 
such  employment  conld  be  seen. 

It  is  true  that  the  success  of  the  system,  so  far  as  textiles  are  concerned,  has  depended  in  a  large  degree  upon 
such  employment,  audit  is  also  true  that  such  employment  has  enabled  Avomen  and  chiklren  to  step  from  the  ranks 
of  degrading  dependence  and  iianperism  to  the  ranks  of  comparative  comfort  and  the  dignity  which  comes  from  self 
support.  In  the  early  days  of  the  factory  the  children  were  by  their  employment  really  placed  in  a  much  better 
position  than  they  occupied  before. 

It  is  to  be  regretted  tliat  no  authoritative  statistics  on  an  extended  scale  exist  relative  to  the  employment  of 
married  women  in  factories,  and  the  train  of  bad  results  which  follows  such  employment.  The  employment  of 
married  women  it  seems  to  me  is  the  very  worst  feature  of  factory  employment,  but  the  facts  relating  to  it  are  the 
most  meager.     I  have  been  able,  however,  to  gather  some  information. 

In  England  the  proportion  of  married  women  to  the  whole  number  of  women  employed  in  textile  works  is 
unknown,  but  for  those  factories  concerning  which  I  have  been  able  to  make  inquiries  10  per  cent,  is  the  average. 
In  Germany  I  found  from  20  to  50  per  cent,  of  the  texti'e-factory  women  to  be  married.  Dr.  Engel  {a)  gives  the 
percentage  in  various  industries  as  24.  Proprietors  in  both  countries  discourage  the  employment  of  married 
women.  The  statistics  of  Massachusetts  show  that  the  married  female  operatives  constitute  8  per  cent,  of  the  whole 
number  of  females  employed  in  all  textile  factories. 

In  the  states  named  below,  in  a  number  of  representative  factories  employed  on  plain  goods  only,  I  have  found 
the  percentage  of  married  women  to  the  whole  number  of  women  above  fifteen  years  of  age  to  be  as  follows:  In 
Massachusetts,  23.5 ;  ISIew  Hampshire,  19.9 ;  Maine,  14.5;  Connecticut,  19.4;  Ehode  Island,  21.9;  New  York,  9.9; 
Georgia,  19.2. 

I  ani  well  satisfied  from  all  I  can  learn  that,  taking  all  textile  factories  into  consideration,  the  percentage  would 
not  exceed  10.  It  is  evident,  then,  that  in  Great  Britain  and  the  United  States  infant  mortality  is  not,  on  the  whole, 
affected  to  any  great  degree  by  the  employment  of  married  women  ;  but  it  is  aftected  seriously  so  far  as  the  children 
of  those  employed  are  concerned.  In  a  general  way  the  statistics  of  infant  mortality  in  some  of  the  leading  factory 
and  agricultural  towns  and  towns  with  mixed  employments  in  Massachusetts  and  Rhode  Island  are  valuable  as 
indicative  of  the  influence  of  the  emi)loyment  of  married  women.  The  ratio  of  deaths  of  children  under  five  years 
of  age  to  1,000  of  population  is  given  for  censns  years  only  (1870,  1875,  1880),  but  the  number  of  deaths  in  each 
town  named  is  given  for  each  year  from  1870  to  1880,  inclusive.  I  have  taken  these  two  states,  because  for  them 
onlv  could  I  ascertain  all  the  elements  essential  for  the  succeeding  tables. 


abont  $18  pftr  aniiuui.  Members  of  1b(.'  family  not  employed  ou  the  looms  cultivate  tbe  soil  ;  c-onsoqnently,  if  styles  change  aud  times 
are  for  a  while  dull,  th<'  peoiile  are  in  good  condition  to  ^rait  tbe  returus  of  prosperity  in  weaving.  lu  the  weaving  school  pupils  are 
taught  all  processes  of  silk  and  velvet  weaving,  both  ou  hand-  and  power-looms.  In  the  museum  of  the  school  there  are  3,000  specimens 
of  the  silk  productions  cf  difl'erent  periods  and  countries  since  the  thirteeuth  century.  The  people  believe  in  technical  education,  and 
it  has  done,  and  is  doing,  much  to  enhance  their  prosperity. 
a  Of  (he  royal  bureau  of  statistics  at  Berlin. 
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Tears  and  classification. 


1870 

1871. 
1872 
1873 
1874 

1875 

1870 
1877.. 
1878.. 
1879. ■ 


^Population 

I  Deaths  under  5  years 

^Deaths  under  5  years  to  1,000  of  population. 


^Population 

'  Deaths  under  5  years 

[Deaths  under  5  years  to  1,000  of  population . 


Clinton. 


r  Population... 

'  Deaths  under  5  years 

i Deaths  under  5  years  to  1,000  of  population. 


5,  429 
63 
9.8 
58 
52 
36 
35 

6,781 
49 
7.2 
64 
47 
29 
60 

8,020 
42 
5.2 


Fall 
River. 


26, 


66 

265 
11.9 
280 
517 
670 
549 

45,  340 
530 
11.9 
546 
563 
532 
668 

48,  961 
665 
13.4 


Holyoke. 


10,  733 
155 
14.4 
135 
251 
227 
214 

10,260 
225 
13.8 
203 
160 
224 
242 

21,915 

275 

12.5 


Law- 
rence. 


Lowell. 


8.  7 
268 
320 
312 
318 

34,910 
421 
12.1 
369 
433 
380 
346 

39,151 

391 

10 


40,  928 
416 
10.2 
347 
392 
488 
509 

49,  688 
382 
7.7 
528 
432 
438 
347 

59,  475 
633 
10.6 


Miltbury. 

4,397 
38 

8.6 
49 
51 
42 
37 
4,529 
34 

7.5 
37 
38 
29 

4,741 
35 
7.4 


!N'ew 
Bedfiiid. 


21,320  I 
108 
.5.1 
96 
194 
139 
141 

2,5,  805 
180 
7.0 
167 
It? 
180 
207 

26,  845 
218 
8.1 


North 
Adnnis. 


,090 
106 
8.8 
71 
106 
107 
114 

,  760 
121 


Pittsfield. 


87 ; 

10,  191  I 

44  I 

4.3  I 


11,112 
68 

6.1 
41 

112 
78 
92 

12,  207 

78 
6.4 
69 
79 
48 
51 

13,  364 

87 
6.5 


Sontli- 
biidfie. 


6,  208 
44 
8.4 
64 
60 
50 
42 

5,740 
50 
8.7 
30 
20 
37 
23 

6,464 
47 
7.3 


Appro- 
gates. 


166,  904 

1,,505 

9.0 


217, 176 

2,079 

9.0 


239, 136 

2,  427 

10.1 
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Tears  and  classification. 


Aflhlty. 


[Population. 


1870  i  Deaths  under  5  years 


[Deaths  under  5  years  to  1,000  of  population . 


1871 
1872 
1873. 
1874. 


f  Population -  -  - 

)\  Deaths  under  5  years 

(Deaths  under  5  years  to  1,000  of  population . 


1870.. 
1877.. 
1878.. 
1879. . 


f  Population . 


\  Deaths  under  5  years 

( Deaths  under  5  years  to  1,000  of  population  . 


994 
3 

3.0 
3 
1 


962 
1 

1.0 
4 
1 
1 
2 

914 


Ashficld. 


1,180 

1 

0.8 


1,190 

4 

3.4 


Pelmont. 


1,  613 

11 

7.3 

11 

10 

14 

6 

1,937 

16 

8.3 

12 

15 

10 

9 

1,615 

9 

5.5 


Bland- 
ford. 


1,026 

4 

3.9 

1 

3 


NOTtll- 

fleld. 


2 

1 

1,641 

4 


5.2 

2.4 

3 

7 

1 

2 

2 

8 

2 

8 

979 

1,603 

6 

4 

6.1 

2.5 

South- 
ampton. 


Sudbury.  Swansea. 


3.3 
4 
4 
3 
1 
,177 
6 
5.1 
3 
3 


,178 

3 

2.6 


Aggre- 
gates. 


13, 173 
35 
2.7 


12, 162 

47 

3.9 


11,  580 
30 
2  6 
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Tears  and  classification. 

Attlebor- 
ough. 

Cam- 
bridge. 

Fitch - 
burg. 

New 

Mailbor- 

ough. 

Newton. 

12,  826 
34 
2.7 

26 
65 

58 
08 

16,  105 
73 
4.5 

88 
70 
82 
65 

16,  995 

86 

:xl 

North- 
ampton. 

Sand- 
wich. 

Spring- 
field. 

Wal- 
tbam. 

TTorees- 
ter. 

Aggre- 
gates. 

i  Population                                               

6,769 

42 

6.2 

31 
42 
62 
38 

9,  224 
60 
6.5 

41 
41 

46 
37 

11,111 

67 

6.0 

39,  634 
362 
9.1 

343 
505 
421 
528 

47,  838 

671 

11.9 

419 
473 
396 
370 

52,  609 
377 
7.2 

11,260 
94 

8.3 

69 

68 

72 
07 

12,  289 
70 
6.7 

108 
73 
46 
49 

12,  429 

94 

7.6 

1,855 

6 

.3.2 

3 
6 
5 
3 

2,037 

6 

2.  5 

3 

10 

7 

3 

1,876 

3 

1.6 

10, 160 

44 

4.3 

47 
87 
82 
91 

11,108 
78 
7.0 

07 
43 
39 
46 

12, 172 
60 
4.9 

3,694 

10 

2.7 

8 
20 
12 
10 

3,417 

12 

3.5 

10 
10 
7 
5 

3,543 

16 

4.5 

26,  703 
195 
7.3 

216 
327 
268 
239 

31,  053 
248 
8.0 

228 
166 
146 

33,  340 
240 

9,066 
61 
6.7 

51 
54 
63 
45 

9,  907 

69 

6.9 

66 
64 
63 

48 

11,  712 
46 
3.9 

41,105 
404 
9.8 

488  ; 
682 
412 
381 

49,317 

418 

8.5  j 

423 
415  ] 
346 
340 

58,291 
451 

7.8 

163,  070 

1870  ■,  Deaths  under  5  years 

I  Deaths  under  5  years  to  1,000  of  population  . . 

1871  ..  . 

1,252 
7.7 

1672    . 

1873 

1874 

rPnpulation ,. 

192,  355 
1,604 

[  Deaths  under  5  years  to  1,0C0  of  population  . . 
1870 

8.  3 



1878.... 

1878 

["Population. 

214, 138 

1880  i  Doatlis  uuder  5  years                             

1,443 

(  Deaths  uuder  6  years  to  1,000  of  population  . . 

6.7 
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Tears  and  classiflcation. 

Burrill- 
ville. 

Lincoln. 

Paw- 
tucket. 

West- 
erly. 

AVoon- 

socket. 

Aggre- 
gates. 

4,674 

18 

3.9 

14 
25 
24 
29 

5,249 

22 
4.2 

15 
23 
11 
17 

5,714 

43 

7.5 

6,619 

29 

4.4 

25 
28 
29 
90 

18,  464 

87 
4.7 

103 
135 
123 
ICO 

19,  030 
121 
6.4 

4,709 

6 

1.3 

12 
18 
28 
18 

5,408 

28 

5.2 

13 

21 
12 
20 

6,104 

32 

5.2 

*7, 698 

36 

4.7 

61 
162 
141 
116 

13,  576 
134 
9.9 

107 
141 
120 
127 

16,  050 
170 
10.6 

23,700 

89 

3.8 

1871 ..       ..                         

37 
91 
92 
99 

11,  565 

88 

7.6 

67» 
113 

85 
84 

13,  765 

98 

7.1 

1872 

1873  

1874   

54, 262 

[Deatbs  under  5  years  to  1,000  of  population 

6  € 

1876 

1877 

1878 

1879 

60,  063 
464 
7.6 

1880  s  Deaths  under  5  years 

[  Deaths  under  5  years  to  1,000  of  population 

^  Not  including  population  acquired  in  1870  Ijy  annexation  from  Smithfield. 
EHODE  ISLAND  :   AGRICULTURAL  TOWNS. 


Tears  and  classiiication. 


f  Population  

1870'/  Deaths  under  5  years 

[Deaths  under  5  years  to  1,000  of  population 

1871 

1872    

1873 

1874 J 

rPoxJulatioTi  

187.')  -l  Deaths  under  5  years 

t  Deaths  under  5  years  to  1,000  of  population. 

1876 

1877 

1878 

1879 

C  Population 

1880  }  Deaths  under  5  years  

(.Deaths  under  5  years  to  1,000  of  population 


Coven- 
try. 


4,349 

14 

3.2 

17 

22 

14 

19 

4,580 

12 

2.6 

14 

7 

21 

12 

4,519 

14 

3.1 


Foster. 


0 1,  630 


Glouces- 
ter. 


3 

2 
2 
,543 
3 
1.9 
2 
3 
1 


0.8 

4 

8 

6 

15 

1,098 

3 

1.4 

9 

5 

6 

8 

1,250 

9 

4.0 


iScituate. 

South 
Kings- 
town. 

3,846 

4,493 

8 

11 

2.1 

2.4 

14 

12 

10 

10 

10 

10 

18 

7 

4,101 

4,240 

25 

19 

6.1 

4.5 

9 

8 

12 

12 

15 

6 

6 

8 

3,610 

.5, 114 

13 

4 

3.4 

0.8 
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Tears  and  classification. 


{Population    -.-.. 
Deaths  under  5  years 
Deaths  under  5  years  to  1,000  of  population. 
187X 


1872  . 
1873. 
1874. 


{Population 
Deaths  under  5  years 
Deaths  under  5  years  to  1,000  of  population  . 
1876 


3877  . 
1878. 
1879. 


C  Population 

1880  <  Deaths  under  5  years 

( Deaths  nnder  5  years  to  1.000  of  population  . 


Cumber- 
land. 


North 
Kings- 
town. 


,882 

10 
2.  C 

15 

19 

10  I 

22 
,  673 

24 
4.2 

11 

31 

33 

28 
,445 

49 
7.6 


3,568 

16 

4.5 

12 

13 

10 

17 

3,  505 

11 

3.1 

19 

7 

7 

3,949 

17 

4.3 


Smith- 
field. 


*17,  370 

39 

2.2 

2 

5 

4 

7 

2,857 

9 

3.2 

6 

12 

11 

5 

3,085 

10 

3.2 


Warren. 


3,008 

C 

2.0 

16 

26 
18 

4,003 
31 
7.7 
10 
34 
29 
16 

4,007 

18 

4.5 


War- 
wick. 


3.5 
71 
58 
40 
54 
11,614 
47 

4.0 
37 
49 
58 
75 
12, 164 
58 

4.8 
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*  Including  present  towns  of  Lincoln  and  North  Smithfield,  and  part  of  present  town  of  Woonsocket. 
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The  tables  are  very  significant,  although  it  must  not  be  presumed  that  the  employment  of  married  women  is  the 
sole  cause  of  the  very  high  percentage  of  deaths  under  five  years  in  factory  towns  compared  with  deaths  in  towns  of 
diversified  industries  and  agricultural  towns  Crowded  houses,  bad  sanitation,  and  the  general  effect  of  compact 
towns  upon  young  children,  especially  during  inclement  seasons,  are  potent  influences  in  producing  the  high  rates 
in  the  first  class  of  towns  given  in  the  preceding  tables.  The  statistics  of  fectory  towns  in  England  do  not  exhibit  a 
larger  proportion  of  deaths  of  infants  than  occur  in  other  large  towns  where  few  or  no  factories  are  in  operation, 
yet  the  proportion  is  very  mucb  larger  than  in  agricultural  towns. 

In  Germany,  according  to  information  furnished  by  Dr.  Ernst  Engel,  chief  of  the  royal  bureau  of  statistics, 
in  a  factory  city  in  the  district  of  Zwickau,  a  few  years  ago,  out  of  459  children  born  in  one  year,  169,  or  36  per  cent., 
died  under  one  year  of  age.  Of  those  who  died  it  was  learned  that  98  had  not  been  nursed  at  all,  and  only  32  for 
the  full  time.  In  another  factory  city  in  the  same  district,  in  the  same  year,  out  of  42S  children  born,  185,  or  43  per 
cent.,  died  the  first  year,  of  whom  98  were  never  nursed  at  all,  and  only  23  for  the  full  time,  and  of  the  remainder 
only  two  for  more  than  twenty  weeks.  In  a  third  city,  48  per  cent,  in  1873  and  41  per  cent,  in  1874  of  all  the 
children  who  died  had  not  reiwhed  the  age  of  one  year,  and  the  great  majority  werethe  children  of  factory  operatives. 
In  a  fourth  factory  city,  of  731  persons  who  died  in  1874  the  children  numbered  510,  of  whom  406  were  under  one 
year  of  age.  The  attending  physicians  in  the  cities  ascribed  the  infant  mortality  partly  to  the  bad  condition  of 
houses,  but  mainly,  without  hesitation,  to  the  fact  that  the  mothers  gave  their  attention  to  the  work  in  the  factory ; 
that  natural  nursing  was  either  given  up  entirely  or  continued  for  only  a  short  time;  and  that  the  children,  instead 
of  receiving  a  mother's  care,  were  left  to  the  guardianship  of  older  children. 

In  the  district  of  Liegnitz,  in  Prussia,  the  rate  of  mortality  has  decreased  among  small  children  since  hand-loom 
weaving  gave  way  to  factory  employment.  At  Aix,  in  all  cases  where  the  mothers  resumed  work  in  the  factory 
soon  after  confinement,  au  unusual  mortality  occurred  among  the  infants. 

In  the  greater  part  of  the  districts  of  Bavaria  the  health  of  the  factory  operatives  seems  good.  If  here  and 
there  a  greater  mortality  among  infants  and  poor  health  among  the  older  children  are  met  with,  it  should  not  be 
ascribed  to  any  special  branch  of  industry,  nor  necessarily  to  factory  work,  but  to  the  unfavorable  conditions 
under  which  children  belonging  to  the  working  class,  whether  in  the  factory  or  out  of  it,  are  brought  up. 

In  Swabia,  the  city  of  Augsburg  alone  furnishes  unfavorable  reports.  Out  of  418  children  under  one  year 
belonging  to  the  factory  population,  273,  or  65  per  cent.,  died  in  a  year ;  out  of  1,692  infants  of  the  remaining 
population,  732,  or  43  per  cent.,  died. 

In  Wurtemburg  much  complaint  has  been  made  of  an  excessive  mortality  among  infants,  but  the  cause  is 
thought  to  be,  not  that  the  mothers  are  employed  in  the  factories,  but  in  that  lack  of  materual  care  which  is  notorious 
among  the  working  classes  of  this  district.  According  to  the  statistics  from  these  districts,  the  mortality  is  often 
greatest  in  those  places  in  wliich  few  women  are  employed  in  the  factories,  while  places  in  which  such  emj)loyment 
is  general  make  a  favorable  showing  as  to  infant  mortality. 

The  mortality  among  infants  in  Baden  and  Hesse  does  not  seem  dispro])ortionately  large  among  the  factory 
population.    A  single  report  from  Hesse  speaks  of  an  unusual  mortality  due  to  lack  of  proper  care  and  food. 

Some  physicians  in  Saxe-Meiningen  report  an  excessive  mortality  among  the  infants  of  those  women  who  are 
employed  in  the  porcelain  and  toy  trades.  This  is  true  not  only  for  those  employed  in  the  shops,  but  for  those  who 
work  in  their  own  houses. 

By  the  German  law  (a)  women  are  not  to  be  employed  for  three  weeks  after  confinement,  and  in  some  factories 
they  are  allowed  three-fourths  of  their  wages  for  this  period  of  rest.  I  know  of  no  such  provision  of  law  elsewhere. 
My  own  investigations  in  large  representative  factory  towns  in  this  country  indicate  the  evil  results  of  the  employment 
of  married  women.  In  many  cases  where  mothers  had  lost  their  first,  second,  and  in  some  cases  the  third  child, 
while  operatives,  they  had,  on  leaving  the  factory,  raised  up  children,  each  succeeding  child  growing  more  healthy 
as  the  period  after  factory  work  became  more  extended.  A  well-known  physician  in  one  of  the  towns  spoken  of 
informed  me  that  chlorosis  attended  factory  work  among  young  girls  ;  that  in  Canada,  where  he  liad  practiced, 
about  10  per  cent,  of  the  females  were  attacked  by  this  disease,  while  in  the  factory  towns  in  the  states  he  found 
90  per  cent,  of  the  Canadian  girls  suffering  from  this  trouble.  Many  physicians  in  factory  places  testify  that 
functional  irregularities  prevail  among  female  operatives  to  a  greater  extent  than  among  others ;  on  the  contrary, 
some  of  the  most  eminent  practitioners  give  an  opinion  at  variance  with  this,  and  insi.st  that  if  home  life  is  cleanly, 
and  accompanied  by  good  conditions,  the  factory  worker  should  be  as  healthy  as  others.  One  of  the  best  known 
physicians  in  one  of  the  largest  factory  towns  in  iTew  England  states  that  factory  labor  dues  not  incapacitate 
women  for  bearing  healthy  children;  that  it  is  better  for  them  to  work  in  factories  than  to  pass  the  period  of 
gestation  in  inactivity,  as  many  of  the  wealthy  do ;  that  the  air-space  in  the  mills  is  sufflcient  to  insure  pure  air, 
the  ventilation  being  far  superior  in  the  mills  to  that  in  the  homes  of  the  operatives.  He  is  of  the  opinion,  however, 
that  too  severe  work  entails  a  bad  state  of  health  upon  mother  and  child.  It  is  the  testimony  of  all  physicians 
that  the  factory  is  better  for  married  and  even  pregnant  women  than  unwholesome  houses.  In  one  city,  from 
thirty-two  families  where  the  mothers  had  continued  in  the  factories  almost  till  confinement,  tlvere  had  been  forty- 
four  deaths  of  infants. 


See  section  on  "  Factory  Legislation  ". 
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I  am  confident,  from  all  the  testimony  I  Lave  been  able  to  gather,  that  there  are  many  more  children  of  mother,? 
working  in  factories  during  iiregnancy  who  die  in  infancy  than  of  other  classes  ;  and  that  while  many  children  die 
when  only  a  few  months  or  a  year  old,  in  consequence  of  the  factory  work  of  the  mother  during  pregnancy,  many  born 
healthy,  or  comparatively  so,  die  from  ^nt  of  proper  maternal  care.  I  am  further  satisfied  that  the  conditions  of 
the  homes  of  these  women  are  as  deleterious  to  their  health,  and  to  infants  born  to  them,  as  the  work  of  the  factory. 
I  am  also  satisfied  that  to  exclude  such  women  from  the  factory  would  be  an  act  of  great  injustice  to  those 
concerned.  And  yet  I  am  satisfied  that  the  employment  of  married  women  is  the  worst  apparent  evil  of  the 
factory  system.  I  am  not  aware  of  many  attempts  to  relieve  communities  of  the  unhappy  results  of  such 
employment. 

At  Mulhouse,  in  Alsace,  the  birthplace  of  iudustrial  societies,  there  are  maternity  associations  for  aiding  factory 
women  in  confiuemeut.  It  is  worth  while  in  this  country  to  studj'  the  effect  of  such  institutions,  and  I  have 
therefore  extracted  from  a  recent  official  document,  published  at  Mulhouse,  an  account  of  the  attempts  in  that  city 
to  aid  women  :  ^ 

We  know  what  considerations  affect  the  state  of  the  woman  who  is  to  become  the  mother  of  a  child.  The  least  imprudence  can 
compromise  the. existence  of  two  beings,  the  mother  and  the  child  which  is  to  be.  Mothers  know  in  general  that  prolonged  privations  or 
too  much  hard  work  exert  a  disastrous  influence  on  the  shape  and  health  of  the  child.  Nothing  is  more  distressing  than  the  condition  of 
the  woman  who  becomes  a  mother  when  she  is  not  surrounded  by  those  conditions  of  well-being  and  care  which  her  state  requires.  On 
the  other  hand,  nothing  sadder,  from  a  humanitarian  point  of  view,  can  be  seen  than  the  frightful  nrortality  which  affects  children  in  the 
first  days  of  their  lives,  when  they  lack  aid  and  indispensable  jirecaufcions  in  the  first  months  of  their  existence. 

Dr.  Penot  stated  on  authority,  ten  years  ago,  in  a  report  made  to  the  Industrial  Society  ofMnlhouae,  Ihat  in  the  industrial  cities,  more 
than  anywhere  else,  the  mothers,  pressed  by  want,  continued  their  work  in  the  factories  to  the  last  moment  possible,  almost  to  the  time 
of  their  becoming  mothers,  and  that  they  resumed  work  in  a  very  fewdjiys  afterward,  which  course  could  not  fail  to  give  very  deplorable 
results  as  regards  sickness  and  death  among  the  mothers  as  well  as  the  young  children.  Justly  excited  by  this  state  of  things,  the 
manufacturers  and  heads  of  firms  of  the  greater  part  of  our  establishments  were  soon  actively  engaged  in  taking  proper  measures  io 
supply  a  suitable  remedy  by  establishing  funds  for  the  aid  of  women  in  labor.  These  excellent  institutions  have  carried  on  their  work 
al-most  without  change  for  fifteen  years,  and  have  largely  increased;  the  most  encouraging  results  have  been  obtained. 

Several  industrial  establishments  take  upon  themselves  the  cost  of  the  midwife,  mediciifb,  clothing,  etc.,  and  beside  pay  the  mother 
her  daily  wages  during  the  time  devoted  to  necessary  rest. 

Messrs.  Hartmann,  Schmalzer  &  Co.  (now  Germain  &  Co.),  at  Malmerspach,  pay  to  the  working  woman  when  she  becomes  a  mother 
the  sum  of  20  francs,  and  beside  her  full  wages  for  the  first  four  weeks  afterward,  on  condition  that  she  devotes  all  her  time  to  the  care 
of  herself  and  child.     In  certain  cases  the  unmarried  mothers  are  allowed  to  enjoy  the  same  advantages. 

At  Guebwiller,  Messrs.  Bourcart,  Son  &,  Co.,  since  1865,  have  paid  all  the  necessary  expenses  of  their  working  women  who  became 
mothers,  beside  their  full  wages  for  three  weeks.  Several  ladies  of  this  city  have  also  established  an  association  the  object  of  which  is  to 
furnish  aid  to  women  about  to  become  mothers.  In  1877  the  number  of  women  aided  was  300;  the  sum  spent  each  year  is  about  1,200 
francs.  At  Cernay,  Messrs  J.  Gros  &  Co.  pay  for  medical  care  and  50  francs  beside,  on  condition  that  the  mothers  do  not  begin  work  for 
fifteen  d.-iys. 

In  1864,  Mr.  Jean  Dollfus  brought  to  the  attention  of  the  Industrial  Society  the  important  question  of  caring  for  women  in  labor. 
The  house  of  Dollfus,  Mieg  &  Co.  had  adopted  the  plan  of  paying  the  charges  of  the  midwives,  and  also  had  paid  the  wages  of  the 
working  women  until  their  health  was  fully  restored.  Mr.  Jean  Dollfus  saw  by  examination  of  the  records,  th.athadbeeu  kept  with  care, 
that  the  number  of  deaths  of  children  belonging  to  the  working  people  in  his  employ  had  sensibly  diminished  as  the  result  of  the  measures 
he  had  taken.  He  spoke  of  his  plan,  and  recommended  it  to  the  attention  of  the  other  manufacturers.  It  was  only  necessary  to  bring  to 
their  knowledge  so  important  a  fact  to  have  them  look  at  it  immediately  in  the  same  light,  and  they  began  at  once  the  study  of  the 
question. 

The  question  is  not  as  simple  as  it  at  first  appears.  Although  decided  to  make  all  necessary  sacrifices,  the  heads  of  establishments 
were  not  in  accord  as  to  ways  and  means.  Was  it  expedient  to  make  a  distinction  between  married  women  and  unmarried  mothers  in  the 
distribution  of  aid  ?  Was  it  best  for  the  patrons  to  bear  all  the  expense  of  such  aid,  or  was  it  better  for  all  the  women  in  an  establishment 
to  have  a  certain  sum  retained  from  their  wages  and  put  into  n  common  fund,  the  firm  adding  an  equal  sum  each  time?  The  two 
systems  have  been  tried. 

Messrs.  Trapp  &  Co.,  to-day  Tournier  &  Co.,  have  also  given  aid  to  women  and  girls  in  labor,  but  without  having  any  recourse  to 
any  association  whatever,  the  firm  paying  all  expenses ;  only,  in  order  to  establish  a  distinction  between  the  married  women  and  the 
unmarried  mothers,  Messrs.  Trapp  &  Co.  give  help  openly  to  the  first,  but  reach  the  latter  who  need  assistance  in  an  indirect  way.  These 
various  regulations  each  have  merit  and  have  been  regularly  carried  out  for  a  sufficient  number  of  years  to  enable  us  to  prove  with  great 
satisfaction  the  happy  results  obtained. 

The  most  important  of  these  organizations,  which  is  centralized  in  the  house  of  Dollfus,  Mieg  &  Co.,  has  undergone  many  changes 
since  1872 ;  the  assessments  for  each  working  woman  after  three  years  were  raised  from  15  to  20  centimes,  the  patrons  paying  the  same 
sum.  Since  that  time  the  association,  which  was  in  debt  2,000  francs,  has  paid  that  sum,  and  in  1877  had  in  its  treasury  11,152.25  francs. 
The  aid  paid  to  each  woman  is  now  CO  francs  for  the  full  six  weeks,  instead  of  the  54  francs  paid  up  to  1875.  The  woman  has  also  received 
during  the  past  year  the  services  of  a  ])hysician  without  exj^'use,  and  the  association  pays  the  apothecary.  In  several  cases  the  association 
has  purchased  clothing  fur  the  infants,  which  has  been  given  to  the  most  needy  women.  Every  five  years  a  report  is  made  of  the 
results  secured  by  the  association.  The  (irst  of  these  reports  was  made  to  the  Industrial  Society  by  Mr.  Bnrnat  in  1871 ;  the  second  by 
Mr.  Gustave  Dollfus  in  1875.  These  two  reports  show  a  considerable  amelioration  in  the  health  of  the  women  and  children  assisted,  and 
a  notable  diminution  in  their  mortality  since  1872.  It  is  shown  that  the  mortality  of  children  born  within  the  association,  reckoning 
from  the  day  of  birth  to  one  year,  has  fallen  from  2H  to  21  per  cent,  Thisresult  is  satisfactory  enough  to  encourage  both  the  manufacturers 
and  the  employiSs  to  continue  in  the  path  they  have  so  fiir  followed. 

It  ispcrhaps  to  bo  legretted  that  all  the  manufacturers  in  this  locality  have  not  joined  in  one  association;  for  often  in  changing 
from  one  factory  to  a«other  a  working  woman  who  finds  herself  in  need  of  aid  from  the  association  loses  it  because  she  has  not  worked 
long  enough  in  one  of  the  establishments  belonging  to  it.  The  services  that  these  institutions  have  rendered  for  more  than  ten  yearearo 
well  known  and  appreciated;  many  working  women  not  employed  in  the  associated  establishments  voluntarily  pay  40  centimes  assessment, 
in  order  to  enjoy  the  advantages  that  the  association  supplies. 
55fi 
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Mr.  Gustave  Dollfus,  of  Mullionse,  a  broad  philanthropist,  who  has  learned  his  philanthropy  from  his 
knowledge  as  a  large  manutacturer  of  the  wants  of  the  operatives,  made  a  report  to  the  Industrial  Society  of 
Mnlhoiise,  in  February,  1880,  upon  the  results  of  the  eftbrts  of  the  JMatornity  Association.  In  this  report  Mr. 
Dollfus  said : 

-\Vlie.ii  M.  ,]c.an  Dollfus  proposed  the  Ibundation  of  tbis  iissoeiatiou,  in  1606,  be  did  not  foresee  remarkable  results.  Our  association 
dates  from  August,  1866.  It  is  consequently  thirteen  years  old.  There  have  been  during  that  time  3,2.S1  births  of  living  children  and 
151  still-born,  being  an  average  of  4.40  per  cent.  The  first  six  years  show  an  average  of  5.47  jier  cent,  of  still-born,  while  the  last  six 
years  show  an  average  of  3.:2(i  per  cent.  The  year  1877-'78  shows  only  l.Gl  per  cent.,  which  is  a  diminution  of  44  per  cent,  in  the  number 
of  still-born. 

The  proportion  of  illegitimate  births  shows  an  average  of  19.47  per  cent. ;  tb,re  lias  been  a  noticeable  falling  oft',  for  the  first  six  years 
give  an  average  of  21.02  per  cent,  and  the  last  six  years  17.82  per  cent .,  showing  a  falling  off  of  M.:;o  per  cent,  in  the  number  of  illegitimate 
births.  The  deaths  to  100  births,  from  a  day  old  to  .six  mouths,  were,  for  legitimate  children,  21.33  per  cent,  for  the  first  three  yelrs,  and 
_  13.78  per  cent,  for  the  last  three  years.  For  illegitimate  children  in  the  same  years  the  aver.age  of  30.84  per  cent,  was  reduced  to  'iQ.L^, 
per  cent.  In  the  first  case  the  reduction  has  been  36  per  cent.,  and  in  the  second  case  46  per  cent,  of  the  number  of  deaths.  The  number 
of  those  dying  between  six  months  and  a  year  has  remaiiied  about  the  s.ame. 

The  total  number  of  deaths  of  legitimate  children  at  the  end  of  a  year,  which  was  26.36  per  cent.,  has  been  reduced  to  19.86  per 
cent.,  and  that  of  illegitimate  children  from.  38.52  per  cent,  to  25.82  per  cent.  As  a  whole,  the  mortality  of  children,  which  was  28 
percent.,  isuo  more  for  the  last  three  years  than  20.86  per  cent.;  that  is  to  say,  the  falling  off  has  been  27  per  cent,  of  the  number  of  deaths. 

With  an  average  of  267  births  in  a  year  there  have  been  during  the  last  three  years  .52  deaths,  instead  of  72,  which  was  the  proportion 
for  the  first  throe  years.     The  result  is  striking,  and  certainly  merits  careful  attention. 

The  a.ssociatiou  made  payable  to  its  members  from  1866  to  1873  an  assessment  of  15  centimes;  the  proiirietor  added  for  each  working 
woman  an  equal  sum.  The  woman  in  confinement  received  then  54  francs  for  six  weeks,  during  which  she  was  obliged  to  remain  at  home 
to  give  to  her  new-born  child  the  care  that  it  needed.  The  association  numbered  then  1,946  members  and  had  286  births  in  a  year.  The 
a.9sessmeut  was  fouud  to  be  too  small,  for  at  the  end  of  the  .seven  y<-.ars  the  treasury  showed  a  deficit  of  4,000  francs.  Since  June,  1873, 
each  working  woman  has  paid  an  assessment  of  20  centimes,  and  so  has  the  proprietor ;  the  deficit  has  been  covered,  and  the  treasury  has 
a  reserve  of  16,000  francs.  The  assistance,  which  was  .54  francs,  has  been  raised  to  (iU  francs.  The  association  binds  itself  to  pay  the 
midwife  8  francs  and  the  fees  of  the  physician  and  apothecary  iu  case  of  the  sickness  of  the  mother  or  child.  The  year  1878-'79  showed 
only  1,550  members  ;  tbis  falling  off  was  caused  by  a  reduction  iu  the  number  of  eraploy(5s  in  certain  print-works.  Messrs.  Schaefler  & 
Lalance,  having  noticed  the  results  obtained,  have  decided  with  ardor  to  have  Iheir  employes  join  the  association,  so  that  we  number 
to-day  1,738  members. 

We  wish  and  ought  to  show  the  moral  influence  of  the  association,  as  well  as  the  benefits  that  an  examination  of  the  statistics 
proves  have  been  secured.  A  woman  depending  upon  her  own  labor  for  her  support  returns  to  the  factory  as  soon  as  possible  after  her 
confinement  and  leaves  her  child  in  the  care  of  strangers  or  puts  it  out  to  nurse.  The  mother  is  thus,  from  the  first,  forced  to  separate 
herself  from  her  child,  to  which  she  has  not  had  time  to  become  attached.  This  child  will  remain  all  its  life  little  better  than  an  adopted 
child  ;  the  mother  will  not  show  for  it  the  true  maternal  love.  The  family  tie  will  not  exist ;  but  if  it  does,  it  will  be  very  feeble.  The 
six  weeks  during  which  the  mother  takes  care  of  her  child  will  attach  them  to  each  other.  The  maternal  love  will  be  developed,  will 
become  rooted  in  the  mother's  heart,  and  the  family  ties  so  established  will  last  forever.  To  attach  children  to  their  parents  and  parents 
to  their  children  is  a  moral  work  and  elevates  the  dig-nity  of  both.  Our  regulations  have  been  sent  for  from  Paris  and  London,  where 
the  public  aid  prefers,  as  we  do,  this  kind  of  an  a.ssociatiou  to  the  nursery  or  infant  asylum,  because  it  develops  the  family  ties,  while 
the  others  break  them  and  prevent  their  growth.  It  can  be  seen  that  our  association  is  doing  a  good  work  ;  for  that  reason  it  is  so  much 
the  more  to  be  regretted  that,  as  a  general  measure,  all  the  establishments  in  our  city  do  not  decide  to  join  it,  for  then  so  much  more 
good  could  be  done,  (o) 

The  following-  table  shows  the  results  within  and  without  the  association  at  Mnlhouse,  and  in  comparison  with 
a  district  more  rural  in  its  conditions  : 

INFANT  MOETALITY  IN  THE  FIEST  YEAR  AFTER  BIRTH. 

[Twiua  are  counted  only  as  one  birth.] 


Birth.s,  hot  including  .still- 
born. 


Places  and  years. 


Mulhouse,  1871 

Mulliouse,  1873 

Average 

Brunst.att,  1871  . .  . 
BniMtatt,  187:i 

Average 

Association,*  1871. 
Association,  1873.. 

Average, 


Legiti- 
mate. 


1,567 
2,019 


lllegiti- 


Still- 
born. 


208 


413 
383 


[     Total. 

1,980 
2,402 


Still-born    Ulcgiti- 
to  100       lunte  to 
births.    '       IM 
births. 


Deaths  (at  the  end  of  first 
year)  to  100  births. 


Legiti- 
mate. 


98 
115 


4.72  20.80 

4.  57  '         15.  90 


Illegiti- 
mate. 


TotaL 


36.56  51.57  j 

20.  .50  43.34  ! 


102 
98 


4.  04  18.  40 

5.56  5.88 

4.  85  2.  04  I 


31.1 
28.-. 


100.  00 
100.  00 


35.29 
29.  CO 


81 
41 


19 

8 


6,46  ;         29.45 
2.52  '<         13.27 


23.  19  48.  14  I  30.  54 

28.  86  40. 84  29. 44 


"For  aiding  women  Iu  labor. 

Does  the  employment  of  women  and  children  tend  to  destroy  the  home  ?  To  the  extent  that  women  who  are 
mothers  and  have  the  care  of  a  household,  and  who  become  careless  of  maternal  ties  through  harti  work  and  maternal 
duties  combined,  it  does;  for  the  factory  mother  who  has  buried  several  children  learns  soonei-  or  later  to  speak  of 

a  From  the  Bulh-tin  of  the  Industrial  Society  of  Jlulhonse,  April-May,  18-0. 
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her  losses  in  a  careless  aud  iinfeeliDg  manner.  Domestic  felicity  does  not  and  cannot  reach  a  very  high  place  when 
a  mother  must  arise  before  the  rest  of  the  family  to  prepare  hastily  the  breakfast  for  all,  then  hasten  to  the  mill 
and  make  her  time  good  till  the  noon  hour,  when  the  dinner  must  be  prepared  as  hastily  as  was  the  breakfast;  while 
at  night,  after  a  day  of  constant  labor,  she  must  see  that  supper  is  served  and  then  take  up  the  thousand  and  cue 
duties  of  the  household,  which  keei>  her  busy  till  the  hour  has  long  passed  when  she  should  be  asleep.  No  ten-hour 
law  has  been  able  to  reach  the  factory  woman  with  a  family. 

It  is  gratifying  to  be  able  to  believe  that  the  number  of  married  women  employed  in  factories  is  decreasing. 
Notwithstanding  the  evil  results  of  their  employment,  their  condition  is  a  vast  improvement  upon  that  which 
surrounded  the  workers  under  the  domestic  system. 

The  home  in  the  United  States  suffered  more  from  the  institution  of  the  factory  system  than  it  did  in  England, 
for  there  the  factory  found  a  population  ready  to  become  factory  workers,  while  here  it  was  necessary  to  provide 
for  a  new  population,  and  this  opened  the  way  for  the  tenement  house  and  the  factory  boarding-house,  two  features 
of  factory  life  quite  unknown  in  England  and  on  the  continent,  and  which  are  gradually  disappearing  in  this  country, 
(o)  while  the  individual  home  is  increasing  in  its  influence.  With  this  growth  of  the  influence  of  the  individual  home 
there  is,  as  I  have  said,  a  gradual  decrease  in  the  employment  of  married  women.  If,  at  times,  the  employment  of 
women  has  taken  the  mother  from  the  care  of  her  infant,  it  has  enabled  more  who  had  no  home  to  become  self- 
supporting,  for  the  employment  of  women  generally  is  now  no  evil,  thanks  to  improved  machinery  and  generally  wise 
legislation. 

Young  children  are  now  almost  universally  excluded  from  the  factory  and  workshop.  Where  their  age  permits, 
they  are  much  better  oft  inside  than  outside  the  factory,  aud  their  employment  enables  them  to  contribute  to  home 
support  rather  than  to  draw  from  the  income  of  the  family. 

B. — Factory  employments  are  injurious  to  health. 

That  some  factory  employments  are  injurious  to  health  is  true,  but  it  is  not  true  that  factory  eraploj^ment,  as 
such,  in  comparison  with  any  other  mechanical  employment,  is  unhealthy.  A  recent  writer,  describing  a  watch 
factory,  states  what  is  true  as  to  all  factories : 

The  first  requisites  of  a  watcb  foctory  ara  ueatuess  and  abandauce  of  light.  It  is  now  recognized  that  no  man  can  do  his  best  work 
unless  he  is  physically  comfortable.  Excess  of  heat  or  cold,  ^  poor  light,  and,  more  than  all,  bad  air,  are  positive  hinderances  to  good 
■work.  Of  two  men,  equally  skilled,  one  in  a  close,  damp,  or  liot  room  with  a  bad  light,  and  the  other  iu  a  dry,  sweet,  and  healthful 
room  with  the  best  light,  the  man  who  has  the  most  comfortable  (jnarters  will  do  the  most  aud  best  work  in  a  day. 

It  is  now  seen  that  everything  that  contributes  to  the  physical  and  mental  comfort  of  workmen  pays  a  good 
return  on  the  cost,  aud  certainly  makes  better  citizens  of  the  operatives. 

Intelligent  employers  of  labor  adopt  all  plans  which  can  be  devised  for  securing  the  health  of  their  operatives. 
Factory  legislation  compels  the  ignorant  employer  to  adopt  them.  If  some  means  could  be  devised  to  make  ah  the 
homes  of  the  operatives  as  neat,  clean,  and  wholesome  as  the  factory,  we  should  hear  no  more  of  the  tendency  of 
the  factory  to  physical  degeneracy.  All  employments  have  features  not  conducive  to  health.  These  features  are 
incidental,  and  caunot  be  separated  from  the  employment.  In  mining  coal,  for  instance,  the  nature  of  the  occupation 
is  bad  in  nearly  all  respects;  but  coal  must  be  had,  and  there  is  never  any  lack  of  miners.  What,  then,  shall  he 
done?  Operators  are  in  duty  bound,  of  course,  to  make  all  evils,  whether  incidental  or  artificial,  as  light  as 
possible,  and  should  introduce  every  improvement  which  will  lighten  the  burdens  of  all  who  are  obliged  to  seek 
employment  iu  the  lowest  grades  of  labor.  Machinery  is  constantly  elevating  the  grades  of  labor  and  the  laborer. 
The  working  of  mines,  even,  is  to-day  an  easy  task  compared  to  what  it  was  a  few  years  ago.  The  workers 
themselves  have  much  responsibility  on  their  own  shoulders,  so  far  as  the  healthfulness  or  unhealthfulness  of  an 
occupation  is  concerned.  The  professional  man  can  soon  burn  out  his  tires  if  he  does  not  have  a  care  for  the  supply 
of  Juel.  Sedentary  habits  are  as  bad  for  one  class  of  workers  as  the  presence  of  fibers,  smoke,  and  dust  is  for 
another,  and  each  should  be  held  responsible  for  the  best  care  of  himself  under  whatever  condition  he  finds  himself 
employed.  Let  the  children  of  factory  workers  everywhere  be  educated  iu  the  rudiments  of  sanitary  science,  aud 
then  let  law  say  that  bad  air  shall  be  prohibited,  even  in  homes,  and  I  believe  the  question  of  the  health  of  the 
operatives  will  not  so  seriously  trouble  us. 

It  is  often  asserted  that  the  air  of  the  f;tctory  is  very  deleterious  to  health,  not  only  because  it  is  impure,  but 
because  there  is  an  insufficieut  supi)ly.  This  assertion  comes  from  persons  who  have  not  inspected  factories.  To 
the  man  acquainted  with  the  inside  of  a  textile  factory  no  evidence  is  needed,  but  to  the  public  it  may  be  essential. 
I  am  able  to  present  facts  on  this  point  relating  to  Mulhouse  and  to  Massachusetts. 

Some  years  ago,  while  calculating  the  average  air-space  allowed  to  each  operative  in  the  textile  factories  of 
Massachusetts,  I  ascertained,  so  far  as  possible  from  scientific  sources,  the  amount  of  air-space  which  has  been 
deemed  essential  to  secure  a  pro[)er  condition  under  which  the  operative  may  work  with  safety,  so  far  as  the  air  he 
breathes  is  concerned. 

The  royal  commissioners  appointed  by  the  British  government  to  inquire  into  the  sanitary  condition  of  barracks 
and  hospitals  rei)orted,  in  1857,  (hat  the  ( apacity  of  the  rooms  should  be  not  less  than  (iOO  cubic  feet  of  air-space 
for  each  sdklier,  and  the  supply  of  air  per  minute  and  per  man  not  less  than  20  cubic  feet.     Mr.  Carl  Pfeifier, 


(I  Sec  section  on   "  Homes  of  Operatives". 
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formerly  secretary  of  the  American  Institute  of  Architects,  has  given  the  following  estimate  of  fresh  air  required 
by  every  person  every  hour : 

Cubic  feet. 

In  hospitals,  ordinary  patients 2  000  to  2  800 

In  hospitals,  wounded  patients 4  qqq 

In  hospitals,  epidemic  patients 5  goo 

In  workshops 2,  000  to  3',  500 

'     In  prisons ! 2  100 

In  barracks 1,  000  to  1,6.50 

In  theaters 1,400  to  2,  400 

In  schools  for  children 400  to      .500 

By  this  estimate  each  operative  should  have  from  li^OOO  to  3,600  cubic  feet  of  fresh  air  per  hour,  or  a  supply 
of  from  30  to  60  cubic  feet  per  minute. 

Pettenkofer,  Wilson,  and  Parkes,  all  eminent  authorities,  agree  in  the  opinion  that  3,000  cubic  feet  of  pure  air 
should  be  supplied  to  each  adult  per  hour,  or  about  50  cubic  feet  per  minute;  that  the  problem  is  to  determine  how 
many  times  the  air  in  a  smaller  space  can  be  changed;  how  much  smaller  the  space  may  be  than  3,000  cubic  feet; 
and  what  agencies  shall  be  used  to  change  the  air.  Practically  it  is  determined  that  by  what  is  called  natural 
veutilation  (i.  e.,  no  fans,  blowers,  exhausts,  etc.,  being  used)  the  air  in  a  small  space  can  be  changed  but  a  few 
times  per  hour  without  creating  draught;  lience  the  smaller  the  space  the  more  rapid  the  change  must  be,  and  the 
greater  the  danger  from  draught;  and,  indeed,  without  the  best  appliances,  air  can  be  changed  in  a  small  space 
only  a  few  times,  say  six  or  eight  per  hour,  at  best,  without  danger.  Consequently,  it  is  far  better  to  have  3,000 
cubic  feet  of  air-space,  and  chauge  the  air  gradually  once  an  bour,  than  an  air-space  of  1,000  cubic  feet  and  change 
three  times  an  hour. 

Eauke,  in  his  JElemeuta  of  Physiology,  fixes  as  the  necessary  minimum  amount  for  each  individual  the  average 
quantity  of  L',  118  cubic  feet  of  air  per  hour,  or  about  35  cubic  feet  per  minute.  It  is  well  established  that  the  breath 
of  one  adult  will  vitiate  about  500  cubic  feet  of  air  per  hour,  while  the  heat  of  the  body,  of^as  and  other  lights, 
fires,  etc.,  will  vitiate  perhaps  half  as  much  more ;  so  that,  on  this  basis,  an  adult  in  a  sweetmid  well-built  dwelling 
requires  at  least  from  700  to  800  cubic  feet  of  air  per  hour.  How  much,  theu,  should  the  operative  have  wheu 
surrouuded  by  the  various  gases,  steam,  dust,  heated  air,  and  oil-fouling  condition  of  the  factory,  and  workiisg  in 
a  room  with  many  others — all  the  circumstances  connected  with  his  employment  demanding  a  large  consumi)tiou  of 
oxygen?  It  is  clearly  and  quite  positively  shown  that  an  0])erative  in  our  mills,  or  a  workman  in  our  work  shops, 
should  have  a  supply  of  fresh  air  of  from  25  to  50  cubic  feet  per  minute,  or  1,500  to  3,000  cubic  feet  per  hour,  and 
an  air-space  of  from  1,000  to  3,000  cubic  feet,  according  to  surroundiugs  and  means  of  ventilation.  The  statistics 
show  whether  or  not  he  has  this  air-space. 

I  have  the  exact  measurement  of  2,140  separate  rooms,  comprising  61  different  kinds  of  rooms,  or  rooms  used 
for  64  different  ijurposes,  in  textile  factories.  The  following  table  shows  the  style  of  room,  number  of  each  kind 
examined,  the  average  amount  of  air-space  to  each  operative  employed  in  the  various  rooms ;  also,  the  largest  and 
the  least  amount  of  air-apace  to  one  operative,  in  the  several  departments.  A  few  large  rooms  used  for  purposes 
where  but  a  small  number  of  people  are  employed  have  been  left  out  of  the  table,  but  they  do  not  affect  the  average 
given.  It  will  be  borne  in  mind  that  machinery  and  materials  diminish  the  average  amounts  of  air-space  given  at 
least  25  per  cent. 


Names  of  rooms. 


Bleachery 

Boiler-room 

Braidiiig-room  . . 
Bui  ling-room  .., 

Clotb-ioora 

Conibing-ioom. . 

Carding 

Cotlou-lionse  ... 

Di-cssiDg  

Dyeing 

Drying 

Engine-room 

Engvaving-i  00m 
Finishing-i  00m  . 
Folding-room  ... 
FuUing-room  ... 
Oigging-ronni. .. 
Hosiery- room... 

Macliinery 

Preparation  .... 


Num'ber  of 
room.s  in- 
spected. 


3 

13 

3 

139 

80 

66 

6 

7 

109 

29 

11 

9 

4 

20 

395 


Average 
air-space, 
iu  cubic 
feet,  to  each 
operatiTe. 


7,065 
19,  485 
5,246 
2,290 
3,  620 
0,554 
3,461 
10,  758 
6,748 
5,680 
11,782 
14,  113 
2,130 
S,  208 
3,748 
4,487 
3,  573 
1,437 
7,022 
5,  815 


Largest 

amount  of 

air-space,  iu 

cubic  feet, 

to  one 
operative. 


I 


60,  369 

73,  500 

12,  606 

6,720 

6,321 

7,250 

6,052 

10,  200 

33,  583 

70,  025 

53,  912 

24,  288 

3,000 

28,  673 

12,  393 

11,037 

5,113 

3,612 

60,  600 

62,  050 


Least       I 

amount  of  i! 

air-space,  in  ; 

cubic  feet,  ! 

to  one       ' 

operatire.   | 


Names  of  rooms. 


1,  428 
4,100 

2,  037 
847 

1,180 

3,571 

1,125 

1,574 

1,014 

443 

1,188 

2,  540 

521 

.'.40 

974 

2,  000 

2,330 

1,126 

720 

947 


Packing 

Picker-house 

Pi-iuting 

Repairing 

Keeling 

Spinning  (ring) 

Spinuing  (mule) 

Spinning  (jack) 

Spinning  (flyer) 

Spinning  (cop) 

Spooling  and  warping  '. . 

Scouriog 

Steaming 

Shearing 

T-«'isting 

[  Weaving 

j  Wool  washing 

AVooI  sorting 

Winding 


Number  of 
rooms  in- 
spected. 


Average 
j   air-space, 
I     in  cubic 
feet,  I0  each 
I  operative. 


I 


03 

32 

11 

43 

6 

127 

281 

33 

4 

4 

162 

19 

2 

6 

276 
0 

2,s 


5,299 
7,434 
2,  458 
4,890 
2,  651 
3,049 
6,213 
3,279 
8,692 
1,  802 
3,953 
6,079 
20,  531 
10,  2S9 
3,736 
3,327 
8,713 
3,131 
l,b71 


La^^e^^t 

Least 

.IlllOllJit  of 

.nniouiitot 

jiiT-spiu  e,  in 

aii-siiJKC, 

cnliic  I'eet, 

i 

n  cubic 

to  tine 

fc 

•t  1»)  one 

opeiativt'. 

01 

,cralive. 

24,  001 

532 

24,  900 

023 

4,420 

579 

15,  850 

1,178 

6,840 

784 

11,  572 

7:}:^  5 

21,  360 

6H 

10, 944 

1,519 

24,055  j 

2,231 
21,299  j 
11,6(6  ' 
38,400  i 
50  369 
6,840 
34,908 
IT,  440 
13,000 
3,278 


3 ,  571) 
1,313 
574 

1,  C27 

2,  400 
1,  803 

495 
1,800 
I,  035 

511 
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The  followiug  table  sLows  the  ventilation  for  the  factories  of  Mulhouse: 


,    ,      ,                                J^'umber  of    Cubic  ftet  for 
j.nau.'itr>.                           employes,      each  employe. 

ii 
Ilemarks.          j                        Industry. 

Number  of 
employes. 

,  Cubic  feet  for 
each  employ^ 

j 

Kemarka. 

Cotton  cardinpc 1                 117     '              2,191 

Do                                                                       89                   2  509 

Stories. 
Do 

67 

32 

207 

25 

75 

307 

138 

160 

161 

56 

35 

6,1^4 
6,254 
7,703 
7,703 
9,294 
4,417 
4,876 
5,613 
2,050 
3,296 
5,205 
1,626 
2,191 
3,251 
1,201 
1,343 
1,519 
2,156 

Stories. 

Do. 
Ground  floor. 

Do          .       -.               

Do                                                                                  11.'>      1                 ■!   7F,R 

Do. 
Do. 
Do. 
Do. 

Ground  floor. 
Stories. 
Ground  floor. 
Stories. 
Ground  floor. 

Do. 
Storiea. 

1           Do 

Do 

27     1              3, 110 
30     1               S  ^T.*! 

Do 

Do 

Do                       .           

Ground  floor. 
Do. 
Do 

Do 

57 

225 

8 

44 

13 

115 
77 
10 
25 

135 
87 
17 

145 

3,710 
4,205 
5,407 
7,951 
8,754 
4,735 
7,279 
4,064 

Do 

;          Do       

Do 

i          Do 

Do 



Do 

Do 

"Wool  twistinjx  and  reeling 

Stories. 

Do. 
Ground  floor. 

"Wa-sbing  and  pressing  wool... 

Do 

Cotton  spinning; 

i            Do 

Do  

43 

Do 

Do            .... 

4,417              Do. 
4,523              Do. 
4, 947     i         Do. 
6, 613              Do. 

Do 

Weaving 

354 
680 

Do 

Do  

Do  

Do 

Ground  floor. 
Do 

Do 

Do 

346 

Do 

These  facts  are  of  the  highest  value  in  ausweriug  the  question  relative  to  crowded  factories,  and  are  as  true 
of  Great  Britain  as  of  Alsace  and  of  Massachusetts.  The  trouble  is  not  in  the  air-space  of  the  factories,  but  in 
that  of  the  homes.  In  the  coDstructiou  of  factories  of  all  kinds  at  the  i^resent  time  the  most  careful  attention  is 
paid  to  their  ventilation,  and  large  sums  are  paid  for  improved  methods  of  changing  the  air  and  for  regulating  its 
temperature.    The  air  of  a  cotton  factory  is  better  than  that  of  a  lecture-room. 

It  is  often  a]leg«|S  that  the  mortality  of  factory  operatives  is  much  higher  than  for  other  classes  of  wage 
workers.    This  is  true  in  some  sense,  and  for  some  localities,  but  not  as  a  rule,  as  the  following  tables  will  show. 

The  following  table  shows,  for  England,  the  influence  of  occupations  on  mortality,  at  different  ages,  in  1853: 


Occupations. 


Average  of  mortality  per  100 iu  all  classes. 

Protestant  clergymen 

Pbj-sicians  . .-. 

Civil  engineers 

Servants  

Coacbnien 

Tailors  

Butchers 

Cotton  operatives 

Miners 

Day  laborers  

Farmers    


;  Tears  during  which  the  influence  of  the  occu- 
I  pation  shows  itself  the  most. 


15  yeilrs. 


0.169 
0.242 
0.306 
0.644 
0.232 
0.714 
0.808 
0.513 
0.484 


20  years.    ]    25  years. 


0.859 
0.990  I 
1.117  j 
0.  577  i 
0.503 
1.091 
1.087 
0.689 


0.985 
0.583 
1.287 
0.944 
0.901 
1.218 
1.200 
1.005 
0.929 
0.984 
0.872 
0.694 


35  years. 


1.305 
0.  730 
1.474 
1.531 
1.368 
2.025 
1.385 
1.732 
1.160 
1.245 
1.080 
0.834 


45  years. 


1.853 
0.933 
2.047 
1.049 
1.857 
2.954 
2.006 
2.245 
1.855 
2.047 
1.507 
1.221 


55  years. 


3.215 
2.460 
3.046 
2.217 
3.184 
4.724 
3.300 
3.745 
3.723 
4.359 
2.734 
2.313 


Age. 


65  3 


years.       75  years. 


6.  67G 
5.627 
6.287 
5.387 
7.848 
9.986 
6.982 
8.223 
8.527 
10.  026 
6.060 
5.6G5 


16.  584 
16.  398 
18. 414 
26. 389 
22. 786 
22. 076 
18. 451 
20. 102 
22.  617 
24.807 
18. 256 
10. 805 


From  this  table  it  can  be  seen  that  the  mortality  of  clergymen  is  least,  while  coachmen,  butchers,  and  miners 
have  the  least  chance  to  live  long.  The  cotton  operatives  present  this  peculiarity,  that  they  do  not  sensibly  exceed 
the  average  until  they  arrive  at  fifty-five  years  of  age. 

The  following  statement  shows  the  mortality  to  1,000  persons  iu  each  occupation  in  Paris,  France,  in  1853: 

Lawyers gg  ^q 

Architects,  engineers,  and  mathematicians 39  80 

Se^'iiits ./."/.'"^^."^^.[["  155!  80 

Cultivators  ( farmers) f o  90 

Fundholders  and  proprietors  (landlords) 27  90 

Eag  pickers 37  29 

Workmen  in  shops 49  00 

Cotton  operatives 27  00 

^""y "!^!"'!"!  403^00 

This  statement  shows  that  the  death-rate  in  Paris  is  largest  among  the  servants.  This  is  explained  by  the 
small  rooms  in  the  mansards  where  they  sleep,  by  dark  kitchens,  etc.  They  are  also  persons  unfitted  to  do  the 
heavy  work  iu  the  country,  being  too  weak  i)hysically,  and  consequently  they  flock  to  the  cities. 
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It  will  be  seen  from  the  tables,  pages  21  and  22,  that  the  percentage  of  infant  decedents  to  the  population  in 
factory  towns  is  very  much  lower  in  Ehode  Island  than  in  Massachusetts,  even  with  the  fact  that  death.s  under 
five  only  are  given  for  Ehode  Island,  while  for  Massachusetts  they  also  include  the  children  of  five  years  of  a^c 
The  proportion  of  children  employed  in  textile  factories  to  the  whole  number  of  persons  employed  is  larger  in 
Bhode  Island  than  in  Massachusetts,  being  18+  per  cent,  for  the  former  state  and  11  per  cent,  for  the  latter. 

It  is  perfectly  easy,  if  one  is  so  disposed^  to  prove  by  statistics  that  factory  employments  are  very  detrimental 
to  health,  or  that  they  are  no  more  so  than  other  mechanical  employments.  For  instance,  of  837  spinners  employed 
in  fine  spinning  in  Manchester,  England,  in  1832,  before  the  miserable  cellarages  of  that  town  had  begun  to 
disappear,  621,  or  74.2  per  cent.,  reported  themselves  in  good  health,  171,  or  20.4  per  cent.,  to  have  pretty  good  health, 
and  45,  or  only  5.4  per  cent.,  to  be  in  indifferent  health. 

I  have  found  many  men  and  women  in  the  linen  factories  of  Dundee  who  had  worked  in  flax  and  jute  for  thirty 
years  or  so,  and  in  the  worst  processes  of  transforming  the  raw  material  to  yarn,  and,  with  the  exception  of  the 
hand  hacklers,  the  answer  to  my  questions  as  to  the  effect  of  the  work  was  that  no  ill  effects  were  experienced. 
Examples  of  the  reverse  might  easily  be  given,  for  it  is  quite  true  that  the  unheal thfulness  of  some  kinds  of  labor 
performed  in  factories  has  been  and  is  considerable,  although  less  than  the  bad  effects  attending  the  household 
system.  In  spinning-rooms,  for  instance,  the  flying  particles  of  fiber  have  a  deleterious  effect.  Science  is  removing 
the  effects  of  cotton  dust  as  well  as  the  effects  of  revolving  shafts  and  the  presence  of  steam  in  some  departments. 

Physicians  make  very  conflicting  reports  regarding  the  health  of  factory  operatives  for  different  localities,  or 
sections  of  the  same  city  even.  My  own  conclusion  in  the  matter  is  that  factory  operatives,  so  far  as  reasonable 
labor  is  concerned,  may  be  as  healthy  as  any  other  class  engaged  in  mechanical  pursuits ;  that  if  they  are  not  so,  it 
is  owing  to  one  of  two  causes,  or  the  two  combined,  namely,  too  severe  labor  imposed,  or  bad  sanitary  conditions 
at  home,  for  the  difference  in  the  health  of  those  families  who  live  in  individual  houses  where  hygienic  care  is  taken 
and  those  living  in  close  quarters  in  crowded  tenements,  the  work  being  equal  for  both,  is  very  marked  indeed.  So 
tt^e  statistics  of  the  one  or  the  other  portion  of  factory  operatives  proves  the  one  or  the  other  conclusion,  as  the 
motive  of  the  person  using  the  statistics  may  indicate.  The  truth  lies  between  the  two  extremes.  In  a  factory 
center,  where  every  effort  is  put  forth  by  the  proprietor  to  secure  good  homes  and  evei^  means  is  taken  for 
cleanliness  in  homes  and  in  mills — and  the  operatives  are  sufficiently  progressive  to  co-operate  with  the  proprietors, 
and  these  two  conditions  are  generally  found  together — the  mortality  rates  will  not  be  exceptional.  Keverse  these 
conditions,  and  the  rate  rises  in  proportion  to  the  general  neglect. 

Arguments  are  often  drawn  from  the  statistics  of  Manchester,  England,  relative  to  the  past ;  but  thirty  or  forty 
years  ago  there  were  nearly  50,000  working  people  in  Manchester  living  in  cellarages  or  underground  dens.  To-day 
there  are  not  half  a  dozen  families  living  in  such  abodes,  and  consequently  the  deaths  from  zymotic  diseases  have 
been  reduced  to  the  lowest  point.  During  the  past  ten  or  twelve  years  the  deaths  from  typhus  and  typhoid  fevers 
have  been  reduced  from  635  to  68,  or  from  1.83  per  1,000  of  the  population  to  0.18,  and  by  very  regular  reduction,  as 
will  be  seen  from  the  following  table  taken  from  the  report  of  the  officer  of  health  of  Manchester  for  1881 : 


Years. 

Number 

of 

deaths. 

Eate    per 
1,000  of  the 
population. 

1868 

1869 

035 
403 
392 
282 
242 
232 
188 
177 
225 
104 
115 
68 

1.83 
1.16 
1.13 
0.80 
0.08 
0.66 
0.53 
0.60 
0.63 
0.40 
0.32 
0.18 

1870 

1871 

1872 

1873     

1874      

1875 

1876 

1877.....' 

1878 

1879 

Dr.  John  Leigh,  the  health  officer  of  Manchester,  informs  me  that  he  believes  the  next  generation  of  operatives 
will  be  much  better  educated  than  the  present— have  better  habits,  better  amusements,  etc.  This  condition  he 
asserts  is  now  coming  as  the  results  of  education,  reading-clubs,  coffee-rooms,  etc. 

Perhaps  Oldham,  England,  is  the  most  emphatic  type  of  the  factory  town;  it  has  a  population  of  nearly 
115,000;  its  factories  are  mostly  devoted  to  spinning;  it  has  about  250  factories,  running  over  10,000,000  spindles, 
or  nearly  as  many  as  the  whole  United  States,  and  is  often  quoted  as  the  largest  factory  town  in  the  world. 
The  population  of  Oldham  is  stated  by  the  registrar- general  to  be  112,176,  dating  to  the  middle  of  1881.  It 
may  be  well,  as  showing  the  growth  of  the  borough,  to  give  the  various  totals,  from  1851  to  1881,  thus:  1851, 
;->2,820;  1861,72.333;  1871,82,629;  1881,112,176. 

36  M  M  561 


30 


THE  FACTORY  SYSTEM  OF  THE  UNITED  STATES. 


The  following  table  shows  the  mortality  rate  of  Oldham,  in  comparison  with  several  places  in  England  having 
different  kinds  of  manufactures,  or,  in  some  instances,  but  few: 


Towns. 


Loudon  

Oldham 

Liverpool 

Manchester.. 

Salford 

Newcastle  . . . 

Leeds  

ShciHeUl 

Bradford 

HuU 

Eimiin^ham  . 
Bristol 


Estimated 

population 

in  1881. 


3,  G08,  774 
112, 170 
353,  988 
341,  269 
177,  760 
145,  675 
310,  490 
285,  623 
184,  037 
155,  161 
402,  296 


Deaths. 

Weejtly 

averajre, 

1880. 

Eepis- 
tered  in 
the  week. 

Annual 

rate  per 

1,000. 

1,560 

1,452 

19.8 

51 

49 

22.8 

285 

257 

24.2 

177 

146 

22.3 

92 

67 

19.7 

63 

56 

20.1 

129 

123 

20.7 

123 

123 

22.5 

79 

65 

18.4 

68 

52 

14.1 

157 

121 

15.7 

S2 

68 

17.1 

All  these  facts  only  seem  to  em])hasize  the  conclusion  already  stated,  and  lead  me  to  add  that  manufacturing 
concerns  and  municipal  governments  acting  together  can  render  factory  employment  as  healthful  as  any  mechanical 
labor  can  be;  and  that  if  this  is  not  done  there  is  culpable  negligence  somewhere.  Low  health  conditions  in  factory 
places,  where  such  conditions  exist,  are  not  due  to  the  factory  sy.stem,  but  to  negligence  either  on  the  part  of 
proprietors  or  of  employes ;  usually,  as  I  have  said,  on  the  part  of  both  parties ;  but  in  too  many  cases  on  the  part  of  the 
operatives  themselves,  who  sometimes  shamefully  abuse  a  good,  clean  tenement,  in  spite  of  all  the  owner  can  do  to  keep 
it  in  order.  When  a  landlord  is  permitted  to  erect  a  tenement  house  in  such  a  way  that  the  ventilators  from  the 
privies  of  an  adjoining  block  discharge  their  foul  gases  under  the  windows  of  the  new  structure,  as  I  have  found  in 
some  instances  in  an  American  factory  town,  blame  of  ill-health  on  the  part  of  the  operatives  occupying  such  places 
must  not  be  laid  wholly  upon  emjiloyer  and  employes,  but  upon  legislatures  as  well,  for  not  giving  boards  of  health 
the  power  to  interpose  before  an  epidemic  occurs. 

Law  is  fast  asserting  itself  in  the  interest  of  the  health  of  the  people,  and  it  is  the  knowledge  of  such  conditions 
as  I  have  refeiTed  to  which  stimulates  and  encourages  the  law-makers  to  take  advanced  ground  in  sanitary  matters. 

C. — The  factory  nystem  is  productive  of  intemperance,  unthrift,  and  poverty. 

If  it  could  be  shown  that  the  factory  leads  to  intemperate  habits,  it  would  follow  conclusively  that  it  is  i)roductive 
of  unthrift  and  poverty,  the  sure  conditions  resulting  from  in  temperas  ce.  It  is  true  that  a  great  deal  of  drunkenness 
exists  in  factory  towns  and  among  factory  operatives;  it  is  not  true  that  the  factory  is  the  creator  of  this.  On  the 
other  hand,  the  investigations  of  Louis  Eeybaud,  a  member  of  the  Institute  of  France,  conducted  in  the  name  of 
the  Academy  of  Moral  and  Politicnl  Science,  relative  to  the  condition  of  workingmen  in  various  branches  of 
industry,  prove  conclusively  that  the  factory  operatives  are  far  more  temperate  than  those  engaged  under  the 
domestic  system.  The  industries  of  France  afford  the  very  best  opportunities  for  comparative  study  in  this  respect. 
In  the  United  States  drunkenness  has  never  been  much  of  an  obstacle  in  the  way  of  the  success  of  the  factory. 
Factory  towns  support  a  large  number  of  common  laborers,  and  the  intemperance  of  this  class  is  usually  attributed 
to  the  factory.  It  must  be  frankly  and  freely  admitted  that  whatever  of  unthrift  there  may  be  among  factory 
operatives  is  to  a  very  large  degree  due  to  the  habit  of  beer-drinking,  but  employers,  overseers,  and  even  the 
operatives  themselves  are  creating  an  efsprit  de  corps  which  does  not  allow  a  man  to  remain  in  a  factory  when  in  the 
habit  of  getting  drunk.  This  sentiment  is  on  the  increase,  and  as  soon  as  proprietors  will  shut  their  doors  to  all 
habitual  drunkards,  as  many  have  shut  tliem  already,  the  factory  will  become  the  most  powerful  agent  we  have  for 
the  prevention  of  intemperance.     Its  power  in  this  direction  is  far  greater  than  is  generally  known. 

Unthrift  and  poverty  do  not  belong  to  the  factory  system  of  industry  to  any  such  extent  as  they  belonged  to 
the  system  which  it  supplanted ;  indeed,  the  poverty  existing  at  the  birth  of  the  factory  system  was  one  of  the  most 
potent  influences  which  enabled  it  to  grow.  This  is  the  historical  view,  not  the  sentimental  one.  There  was  a  time, 
within  a  quarter  of  a  century,  too,  when  the  drunkenness  of  factory  operatives  constituted  a  serious  obstacle  to  the 
successful  operation  of  factories  in  Great  Britain  and  on  the  continent.  Sunday  was  a  day  of  debauch,  and  many, 
spinners  especially,  did  not  get  into  condition  for  work  before  Tuesday  or  Wednesday.  It  is  the  unanimous 
testimony  of  manufacturers  in  the  leading  factory  towns  of  Great  Britain  that  drunkenness  is  not  now  a  serious 
obstacle  to  the  running  of  their  works,  and  in  many  places  on  the  continent  the  same  testimony  is  given. 

The  savings-bank  records  of  factory  towns  in  Europe  pro%-e  the  assertions  as  to  poverty  and  unthrift  to  be 
groundless  so  far  as  theOld  World  is  concerned,  and  too  many  evidences  exist  here  to  require  especial  argument  against 
such  assertions.  I  know  full  well  how  hard  is  the  struggle  many  make  to  sirpport  their  families,  and  that  beer- 
drinking  is  the  chief  cause,  in  too  many  cases,  of  the  severity  of  the  struggle ;  but  it  cannot  be  shown  that  the  factory 

562 


THE  FACTORY  SYSTEM  OF  THE  UNITED  STATES. 


31 


system  produces  either  intemperance  or  unthiift.  If  we  take  the  French  Canadian  factory  population  of  the  United 
States  upon  which  to  base  a  conclusion,  we  cannot  arrive  at  any  other  result  than  that  the  factory  stimulates  thrift 
and  prosperity.  The  United  States  afford  the  very  best  proof  jiossible  of  the  thriftiuess  of  factory  people,  in  this, 
that  within  a  generation  the  nationality  of  the  cotton-factory  operatives  has  changed  from  American  and  English 
to  English  and  Irish,  largely  the  latter,  and  now  to  French  Canadian;  with  each  change  has  come  a  class  seeking 
an  improvement  of  condition,  and  as  the  improvement  has  come  the  old  have  stepped  up  from  the  mills  to  higher 
occupations,  shop-keeping,  farming,  etc.,  and  the  new  have  stepped  in,  and  as  their  children  become  better  educated 
than  their  parents,  others  coming  to  ortr  shores  will  crowd  them  out  of  the  factories  that  they,  the  newcomers,  may 
receive  the  advantages  which  have  given  their  predecessors  a  push  along  in  the  way  of  progiess. 

D. — It  feeds  prostitution  and  sivells  the  criminal  lists. 

The  charge  that  the  factory  feeds  prostitution  and  swells  the  criminal  lists  is  absolutely  unfounded.  This 
impression  first  grew  from  the  condition  of  Manchester,  England,  where  a  large  cellarage  population,  which  has 
entirely  disappeared,  was  attributed  to  the  factory.  It  has  been  shown  by  the  returns  from  the  penitentiary  of 
Manchester  that  the  ranks  of  prostitution  were  not  fed  from  the  factory,  8  out  of  50  coming  from  the  factory  and 
29  out  of  50  from  domestic  service.  An  extensive  examination  of  the  criminal  records  of  a  large  number  of  British 
factory  towns  discloses  the  fact  that  neither  the  ranks  of  prostitution  nor  the  criminal  lists  are  increased  to  such 
extent  from  the  factory  population  of  those  towns  as  from  other  classes.  This  is  equally  true  in  this  country.  It 
should  be  borne  in  mind  that  regular  employment  is  conducive  to  regular  living,  and  that  regular  employment  does 
not,  as  a  rule,  harmonize  with  a  life  of  prostitution,  intemperance,  and  crime.  The  virtue  of  the  factory  women  of 
this  country  and  of  Europe  will  compare  favorably  with  that  of  any  other  class,  and  mud)  better  than  with  many 
departments  of  social  life.  A  manager  connected  with  the  establishments  of  the  ^Messrs.  Ooates,  at  Paisley,  and 
who  had  been  in  service  there  forty  years,  informed  me  that  during  that  i)eriod  no  one  had  ever  gone  from  those 
■works  into  a  life  of  prostitution.     Certainly  there  is  nothing  in  factory  employment  conducive  to  vicious  lives. 

Much  has  been  said  by  writers,  in  treating  of  the  factory,  of  Manchester,  and  its  "hoodlum"  class  is  cited  as 
the  operative  population.  Nothing  could  be  farther  from  the  truth;  it  was  the  miserable  hovel  tenantry  outside 
the  factory  workers  which  made  Manchester's  criminal  lists  in  the  past  so  large.  Another  common  mistake  has 
heen  made  in  taking  a  place  like  Manchester  by  which  to  judge  the  factory  system.  Manchester  is  not  purely  a 
factory  town. 

Most  of  the  attempts  to  supjiort  charges  of  the  abundance  of  crime  and  prostitution  in  operative  towns  iu 
England  by  statistical  tables  have  been  based  on  the  supposition  that  the  great  town  nuisances  are  connected 
with  the  factory  system.  To  ascertain  the  true  facts  as  to  crime  and  the  factory  system  it  is  necessary  to  know 
the  ratio  of  factory  operatives  to  the  whole  population  and  the  ratio  of  the  number  of  criminals  from  the  operative 
ranks  to  the  whole  number  of  criminals.  In  this  investigation  I  have  sought  to  learn  these  ratios,  but  the  police 
departments  of  British  cities  and  towns,  while  entering  in  the  records  the  occupations  of  parties  arrested,  do  not 
publish  these  occupations.  Manchester  is  an  exception.  The  statements  contained  in  the  tables  relating  to  crime 
iu  factory  towns  in  England  I  have  taken  from  the  original  records.  In  the  United  States  I  have  found  but  few 
factory  places  where  the  occupations  of  parties  arrested  are  entered  even,  and  then  they  are  rarely  reported.  The 
statistics  used  in  this  report  have  been  furnished  me  by  the  city  marshals  or  chiefs  of  police  of  the  places  for 
which  statistics  are  given.  The  following  table  exhibits  the  facts  for  Manchester,  and  it  will  be  seen  that  in  no 
year  was  the  proportion  of  arrests  of  factory  operatives  to  the  whole  number  of  arrests  equal  to  the  proportion  of 
factory  operatives  to  the  whole  population.  I  have  used  arrests  instead  of  convictions,  because  I  could  not  trace 
the  parties  through  to  conviction,  but  about  the  same  percentage  of  all  parties  arrested  were  discharged  from 
arrest  or  acquitted  upon  trial ;  so  the  arrests,  as  used  for  all,  furnish  a  good  basis  for  conclusions : 


Tear. 


1874... 

20, 103 
20,  828 

19,  750 
18,  917 
18,  038 
18,  057 

20,  256 

1875 

1876 

1877.... 

1878... 

1879... 

1880 

Total 

i;)7, 149 

Total 

number 

tfikeu  into 

custody. 


Total  number  of  factory  operatives 
taken  into  custody. 


Both  sexes. 


1,889 
2,  574 
2,053 
1,  G49 
l.fi.Sl 
1,593 
1,820 


13,  162 


Males. 


723 
789 
560 
426 
408 
438 
515 


3,859 


Females. 


1,166 
1,785 
1,493 
1,223 
1,176 
1,155 
1,305 


At  work. 


9,303 


Both  sexes. 

Males. 

1,167 

506 

1,659 

565 

1,312 

395 

1,010 

290 

959 

234 

884 

2:i5 

998 

276 

7,989 

2,501 

Out  of  work. 


Females,    i  Both  .sexes. 1      Males. 


061 
1,094 
917 
720 
725 
649 
722 


915 
741 
639 

709 

822 


5,488 


217 

]36 
174 
203 


Females. 


605 
691 
570 

451 
506 


Percent- 
age of  fac- 
tory opec- 
atives  20 
yeai  .s  of  ai;t 
and  uj)- 
ward  t(» 
wb(il'-  ]>i'yi- 
ulafiuu. 


14 
14 
14 
14 

14 
14 
14 


Percent- 
age of  ar- 
rests of  I'ac- 
toiy  ui)cr- 
atives  to 
whnlp  uuin- 
ber  of  ar- 
le,-.tt>. 


9.3 

1 2.  3 
10.3 


The  next  table  shows  the  facts  as  to  arrests,  as  described  for  important  factory  towns  in  England,  Scotland, 

and  Ireland.     In  Oldham  and  Blackburn  the  ratio  of  arrests  of  factory  workers  is  much  greater  than  the  ratio  of 
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factory  operatives  to  the  whole  population.    This  disproportion  is  the  result  of  minor  misdemeanors,  and  not  of 
crimes,  as  I  was  informed  by  the  chief  constables  of  these  towns: 


Name  of  place. 

Total  num- 
ber taken 
into  cus- 
tody during 
year. 

Total  num- 
ber of  fac- 
tory oper- 
atives 
taken  into 
custody. 

Percent- 
age of  fac- 
tory oper- 
atives, 20 
years  of  age 
and  up- 
ward, to 
whole  pop- 
ulation. 

Percentage 
of  arrests 
of  factory 
operatives 
to  "whole 
number  of 
arrests. 

2,484 
1,565 
1,856 
1,738 
2,432 
671 
4,521 
1,291 
11,  .'^Sl 
6,620 
*858 

748 
119 
188 
606 
442 
101 
622 
173 
487 
1,425 
*  33 

21.5 
18.5 
16.5 
17.6 
18.4 
23.9 
11.7 
16.7 

18.9 
17.7 

30.1 

7.6 

10.1 

34.8 

18.1 

15.0 

13.7 

13.4 

4.2 

21.5 

3.8 

BlackT)uru    Enf^land 

Bradford,  England 

AshtoD-under-Lyne,  England 

Salford,  England      

Bolton    Euc^land  

Eelfaafc  Ireland 

Dundee    Scotland 

Glasgow  Scotland.  ...            

*  One  week. 

What  has  been  said  of  Great  Britain  is  equally  true  of  Prance  and  G-ermany,  so  far  as  I  have  been  able  to 
learn.  M.  Eeybaud  found  a  constantly-decreasing  criminal  list  among  constantly-increasing  factory  populations. 
If  the  factories  have  a  bad  influence  on  morals,  crime  should  remain  in  proportion  as  the  number  of  factory  workers 
increases.  The  contrary,  however,  is  the  case  in  Prance,  for  in  the  district  alluded  to  by  Eeybaud  (a)  the  criminal 
list  in  1855  was  2,214,  while  in  1859  it  had,  by  steady  reduction,  fallen  to  1,654,  and  in  a  constantly-increasing 
factory  population. 

In  Chemnitz,  in  Saxony,  the  director  of  police  informed  me  that  in  1876  the  total  number  of  arrests  was  2,884 ; 
in  18S0  it  was  2,699,  of  which  number  2, -366  were  males,  and  only  333  females,  although  the  larger  proportion  of 
operatives  are  females,  and  the  operative  population  of  Ohemnitz  is  constantly  increasiug.  The  operatives  of 
Chemnitz  rarely  get  drunk. 

The  exhibit  for  representative  factory  towns  in  the  United  States  is  equally  gratifying.  In  Lewiston,  Maine, 
the  factory  population  is  34  per  cent,  of  the  whole  population  over  ten  years  of  age.  The  following  table  shows 
the  arrests  from  1870  to  1881,  inclusive,  and  the  proportion  of  arrests  of  factory  operatives  of  the  whole  number 
of  arrests  in  each  year : 


Year. 

Whole 

number  of 

arrests. 

Number  of 

factory 
operatives 
arrested. 

Percentage 
of  arrests 
of  factory 
operatives 
to  whole 
number  of 
arrests. 

1870      

203 
223 
267 
291 
546 
792 
644 
443 
407 
279 
283 
242 

19 
28 
22 
27 
51 
54 
43 
33 
37 
30 
24 
IB 

9.3 
12.5 
8.2 
9.2 
9.3 
6.8 
7.9 
7.4 
9.0 
10.7 
8.4 
7.4 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

Total 

4,520 

386 

8.5 

The  next  table  is  for  Pawtucket,  Ehode  Island,  whose  factory  population  is  21  per  cent,  of  the  whole  over  ten 
years  of  age : 


Tear. 

Whole 

number  of 

arrests. 

Number  of 

factory 
operatives 
arrested. 

Percentage 
of  arrests 
of  factory 
operatives 

to  whole 
number  of 

arrests. 

1870    

783 
573 
635 
540 
638 
586 
671 

79 
59 
64 

77 

52 

77 

103 

10.0 
10.2 
10.0 
14.2 
8.1 
13.1 
15.3 

1877 

1878 

1879 

1880 

1881 

1882 

Total 

4,426 

511 

11.5 

')64 


a  See  Ze  Colon,  by  Louis  Eeybaud. 
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The  police  records  of  Fall  Eiver,  Massachusetts,  cue  of  the  largest  textile  cities  in  America,  are  very  perfect, 
and  aiford  the  following  facts : 


Tear. 

"Wliolo 
number  of 

arresta. 

Number  of 

factory 
operatives 
arrested. 

Percentage 
of  arresta 
of  taetory 
operative's 
to  whole 
number  of 
arresta. 

29+ 
29+ 
33+ 
38+ 
35+ 
39+ 
34+ 
32+ 

1874 

2,116 
2,497 
2,288 
2,  332 
2,  141 
1,  591 
1,853 
1,  729 

631 

748 
773 
848 
7."i9 
027 
li32 
5U9 

1875 

1876 

1877                    

1878 

1879 

1880 

1881* 

Total 

16,  547 

5,587 

33+ 

1 

"  Ten  months. 

The  operatives,  as  the  above  table  shows,  supply  33+  per  cent,  of  the  whole  number  of  arrests,  while  they 
constitute  38+  per  cent,  of  the  whole  i)opulatiou  over  ten  years  of  age. 

In  Lowell  the  records  show  occupations  of  persons  arrested  lor  1880  and  1881 ;  for  the  latter  year  I  have  the 
report  for  ten  months  only.  The  factory  population  of  Lowell  is  30+  per  cent,  of  the  whole  population  over  ten 
years  of  age;  the  mill  ojieratives  in  1880  furnished  '2'2-\-  per  cent.,  and  in  1881,  for  ten  months,  24+  per  cent,  of 
the  whole  number  of  persons  arrested.  In  the  great  shoe-factory  city  of  Lynn,  Massachusetts,  the  shoe  factories 
furnish  28+  per  cent,  of  the  whole  population  over  ten  years  of  age,  and  21  per  cent,  of  the  persons  arrested. 

The  following  statement  is  from  the  city  marshal  of  Nashua,  ISTew  Hampshire,  an  important  factory  city : 

City  Marshal's  OifFiCB, 
Nashua,  New  HampsMre,  November  4,  1882. 
Carroll  D.  WRiGnx, 

Special  Agent,  JJ.  S.  Census. 
Dear  Sir  :  In  reply  to  your  iiKiuiry  ^elati^•o  to  the  extent  to  wliicli  the  factory  operatives  of  this  city  contribute  to  our  criminal  list, 
1  would  say  that  although  we  keep  no  record  of  occupations,  yet  I  have  made  a  careful  examination  of  my  criminal  docket  for  the  six 
months  ending  November  1,  1882,  and  estimate  that  about  7  per  cent,  of  those  arraigned  before  our  police  court  during  that  time  were 
factory  operatives.  From  my  personal  knowledge  of  the  parties,  and  on  consultation  with  my  officers,  I  think  this  estimate  is  very 
nearly  correct. 

Yours,  truly, 

JAMES  H.  HUNT, 
City  Marshal,  Nashua,  Neio  Hampshire. 

The  following  statement  is  from  one  of  the  oldest  factories  in  New  England : 

We  have  no  statistics,  but  during  the  last  ten  years  wo  have  employed  at  this  establishment  about  450  operatives  ;  during  that  time 
one  young  man  has  been  convicted  of  breaking  and  entering  a  store  and  sentenced  to  state  prison,  and  a  young  lad  who  was  concerned 
with  him  was  sent  to  the  reform  school.  This,  so  far  as  I  remember,  and  I  have  the  memory  of  others  to  assist  me,  is  the  sole  case  of 
crime  that  has  been  prosecuted.  There  was  one  other  case  of  stealing,  not  prosecuted,  and  there  have  been  a  few  brawls,  drink  at  the 
bottom  of  them,  but  the  parties  have  settled  among  themselves  on  getting  sober.  As  a  whole,  our  commtmity  is  very  orderly.  There  are 
some  who  drink,  and  any  trouble  there  is  comes  from  them.  Wo  bear  it  to  a  certain  point,  but  if  the  offense  is  repeated,  after  warning, 
we  discharge  the  offending  parties. 

The  foregoing  facts  are  quite  representative  in  their  character,  and  they  dispel  the  prevailing  impression  that 
the  bulk  of  the  crime  of  manufacturing  towns  comes  from  the  factory.  It  is  true  that  the  new  systeai  of  industry, 
by  securing  a  better  competency,  fights  bad  instincts  with  the  very  best  of  weapons — the  interest  of  those  it 
employs.  lu  large  towns  the  factories  have  had  to  contend  with  all  the  nuisances  which  a  rapid  increase  ol' 
population  beyond  the  due  limits  of  accommodation  must  necessarily  produce.  Xotwithstandiug  the  very  poor 
material  with  which  the  factory  system  is  often  required  to  deal,  the  contest  for  civilization  is  progressing 
successfully  through  its  influence,  and  when  the  power  of  moral  forces  is  universally  recognized  in  the  conduct  ct 
industrial  enterprises  the  ratio  of  arrests  of  factory  workers  to  the  whole  number  of  arrests  will  be  uuich  less  than 
it  is  now. 

I  cannot  give  statistics  relative  to  prostitution,  but  all  my  inquiries  have  developed  but  one  opinion,  and  that 
is  that  the  factory  does  not  feed  prostitution  to  an  undue  degree.  This  is  true  of  all  countries.  A  factory  girl 
whose  character  is  not  good  finds  herself  in  an  atmosphere  uncongenial  at  first,  but  finally  so  chilling  that  she  leaves 
the  establishment.  What  there  is  iu  factory  employment,  other  than  other  employments,  which  should  tend  to 
prostitution,  it  is  difficult  to  understand.  Until  some  effort  is  made  to  prove  the  contrary,  I  must  conclude  that  the 
impression  generally  entertained  iu  this  particular  is  the  result  of  prejudice  or  of  ignorance  of  the  true  nature  of 
the  work. 
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E. — It  tends  to  intellectual  degeneracy. 

In  consideriug  this  objection,  which  many  bring  against  the  factorj'  system,  I  cannot  use  statistical  data,  but 
am  obliged  to  rely  to  some  extent  upon  the  opinions  of  those  whose  positions  entitle  their  statements  to  the  fullest 
confidence.  I  am  able  to  assert,  however,  that  no  opinion  of  my  own  is  stated  which  is  not  the  result  of  my  own 
observations  and  investigations;  that  is,  while  the  treatment  of  the  above  objection  appears  to  be  statements  of 
opinion  only,  the  statements  are  really  facts.  These  statements  will  apply  to  England  as  well  as  to  America, 
although  it  is  quite  impossible  to  compare  the  intellectual  progress  of  English  and  American  factory  operatives; 
for  while  England  has  had  her  own  race  constantly  to  deal  with,  America  has  had  to  deal  with  operatives  from  all 
lands  congregated  in  her  factory  towns. 

The  impression  that  the  factory  system  tends  to  intellectual  degeneracy  I  believe  to  be  entirely  unfounded. 
Through  the  simplification  of  mechanical  processes  ignorant  labor  is  congregated  in  factory  centers,  but  it  is  not 
created  or  induced  by  the  factory.  The  fact  that  the  ignorant  masses  are  enabled  by  the  factory  to  engage  in 
what  it  once  took  skilled  labor  to  perform  has  given  the  widespread  impression  that  factory  labor  has  degraded  the 
skilled,  when  the  truth  is  it  has  lifted  the  unskilled ;  and  this  is  the  inevitable  result  of  the  factory  everywhere. 
It  is  a  curious  fact  that  after  the  factory  system  was  inaugurated  in  England,  and  the  poor,  degraded,  and 
excessively  ignorant  pauper  labor  of  the  southern  agricultural  districts  was  lifted  up  to  respectable  and  self- 
supporting  employment  and  to  comparative  self-respect,  the  factory  was  held  to  be  responsible  for  the  ignorance 
which  it  found ;  and  so  the  laws  of  England,  and  in  later  years  of  America  too,  have  insisted  upon  the  education  of 
children  as  a  prerequisite  to  factory  employment.  This  may  explain  the  superior  intelligence  of  the  children  of 
factory  towns  in  England  as  compared  with  those  of  agricultural  localities.  The  half-timers  of  England  and  the 
factory  children  of  America  are  laying  a  foundation,  if  proprietors  will  only  recognize  the  power  of  moral  forces  in 
the  conduct  of  industrial  enterprises,  which  will  in  another  quarter  of  a  century  change  the  social  complexion  of  our 
factory  towns.  If  the  advantages  afforded  in  factory  towns  will  stimulate  rural  districts  to  emulate  the  work  of 
providing  for  the  proper  amusement  and  instruction  of  children  and  young  people,  perhaps  the  constant  depletion 
of  such  places  may  be  checked  and  the  inhabitants  of  crowded  towns  be  attracted  to  the  soil.  The  mental  friction  of 
the  factory  is  not  without  its  healthful  influences.  Certainly  it  is  better  for  the  persons  engaged  than  the  filthy 
little  shops,  occupied  by  a  few  foul-talking  people,  which  characterized  the  domestic  system.  Instead  of  dwarfing 
the  minds  and  the  skill  of  the  skillful,  as  is  often  alleged,  the  factory  enlarges  the  minds  and  increases  the  power 
of  the  unskillful.  Louis  Eey  baud,  to  whose  investigations  I  have  referred,  testifies  that  the  abasement  of  intelligence, 
which  is  said  to  follow  in  proportion  as  tasks  are  subdivided,  is  a  conjecture  rather  than  a  truth  shown  by  experience, 
and  is  presumed  not  proven.  To  prove  abasement  from  factory  employment  it  would  be  necessary  to  show,  for 
example,  that  the  hand  weaver,  who  throws  the  shuttle  and  gives  motion  to  the  loom,  is  of  a  class  superior  to  the 
machine  weaver,  who  superintends  such  double  movement.  Employment  of  the  muscles  in  several  operations 
instead  of  one  has  nothing  in  it  to  elevate  the  faculties,  and  this  is  about  all  the  oijponents  of  the  factory  claim. 
In  their  view,  says  Eej^baud  again,  "the  most  imperfect  machines,  those  which  requii-e  the  most  effort,  are  the  ones 
which  sharpen  the  intellectual  faculties  to  the  greatest  degree.  "We  can  easily  see  where  this  argument  would 
carry  us  if  pushed  to  the  end."  There  is  no  abasement ;  on  the  contrary,  it  is  from  the  influences  resulting 
from  the  factory  system  that  we  discern  the  elevation  of  an  increased  proportion  of  working  i)eople  from  the 
position  of  unskilled  to  that  of  skilled  laborers,  and  the  opening  of  an  adequate  field  of  remunerative  employment 
to  women,  two  of  the  most  imi)ortaut  improvements  in  the  condition  of  the  working  masses  which  could  be  desired; 
and  these  results  are  stimulated  by  the  factory  system. 

The  impression  that  the  factory  degrades  the  intellect,  so  far  as  this  country  is  concerned,  springs  from  the 
remembrance  of  the  Lowell  factory  girl,  engaged  in  her  literary  work,  and  a  contemplation  of  the  present  factory 
girl.  We  are  deceived  by  this.  It  requires  but  a  superficial  consideration  to  understand  that  forty  years  ago  the 
cotton  factories  of  this  country  were  filled  with  English  and  American  operatives  of  a  high  grade  of  intelligence. 
The  American  girls  came  from  our  farming  districts,  and  were  the  daughters,  in  many  instances,  of  the  best  citizens. 
As  machinery  was  improved,  or  the  American  girl  was  crowded  into  higher  pursuits,  the  Irish  came  in  and  the 
former  operatives  ste])ped  out,  but  did  not  thereby  deteriorate ;  but  the  Irish  girl  stepped  up  in  the  grade  of 
employment.  Now,  within  a  decade  or  two,  the  French  Canadian  has  been  successful  in  displacing,  and  rapidly, 
too,  the  Irish  operative,  and  the  latter  has  not  deteriorated  thereby ;  but  the  French  Canadians  have  taken  a  step 
in  advance  of  their  old  condition.  When  they  go  back  to  their  own  country,  as  many  do,  they  carry  back  with 
them  the  results,  whatever  they  are,  of  contact  with  a  new  system,  and  the  effects  of  such  contact  will  tell  upon 
their  children,  if  not  upon  themselves.  The  factory  brings  progress  and  intelligence,  and  establishes  at  the  centers 
the  library,  the  public  hall,  the  lyceum,  and  the  concert.  Such  institutions,  in  the  nature  of  things,  could  not  have 
found  a  lodgment  under  the  domestic  system.  It  is  in  evidence  that  the  book  trade  of  Great  Britain  flourishes  and 
fades  with  her  manufactures  in  closest  sympathy,  while  it  is  nearly  indifferent  to  the  good  or  bad  state  of  her 
agriculture. 

The  domestic  system  could  not  deal  with  machinery.     While  machinery  in  one  sense  means  the  factory  system, 
it  is  really  the  type  and  representative  of  the  civilization  of  this  period  so  far  as  mechanics  are  concerned,  because 
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it  embodies  the  concentrated,  clearly  wrought-out  thought  of  the  age.  There  is  something  educational  in  the  very 
presence  of  machinery.  A  large  proportion  of  the  machines  made  use  of  under  the  factory  system  of  industry  were 
invented  by  workmen  who  have  been  desirous  of  finding  out  easier  and  readier  means  of  performing  their  accustomed 
task.    These  things  stimulate  industry,  which  in  turn  stimulates  frugality. 

One  of  the  positive  results  of  the  factory  system  has  been  to  enable  men  to  secure  a  livelihood  iu  fewer  hours 
than  of  old;  this  means  intellectual  advancement,  for  as  the  time  required  to  earn  a  living  grows  shorter  civilization 
grows  up.  The  most  ignorant  factory  operative  of  to-day  is  more  than  the  peer  of  the  skilled  workman  of  a  few 
generations  ago  in  all  that  goes  to  make  up  condition — environment.  The  fact  that  the  lowest  grade  of  operatives 
can  now  be  employed  in  our  factories  does  not  signify  more  ignorance,  but  a  raising  of  the  lowest  to  higher 
employments.  This  process  will  be  repeated  again  and  again,  unless  society  is  compelled  to  take  up  what  is  called 
a  simpler  system.  We  should  not  forget  that  the  machine  is  the  servant  of  the  workman,  and  neither  his  competitor 
nor  his  master.  This  process  is  constantly  narrowing  the  limits  of  the  class  which  occupies  the  lowest  step  in  the 
progress  of  society.  This  mission  alone  stamps  the  system  as  an  active  element  in  the  moral  elevation  of  the  race. 
The  factory  system  does  not  tend  to  intellectual  degeneracy. 

I  have  considered  the  main  objections  which  are  usually  brought  against  the  factory  system,  and  have  compared 
it  with  the  system  it  supplanted.  Its  evils  come  mostly  under  the  heads  enumerated,  but  they  are  evils  which 
attend  the  development  of  the  system ;  they  are  not  its  results.  Before  the  system  can  be  condemned  as  a  system 
it  must  be  shown  that  it  is  worse  than  that  which  it  displaced.  This  cannot  be  done.  We  need  not  apologize  for 
the  weaknesses  of  the  present  system,  for  they  come  mostly  from  ignorance,  not  from  the  system  itself.  Under 
enlightened  men  it  becomes  everywhere  a  great  moral  power,  and  a  positive,  active,  and  potential  element  in  the 
processes  of  civilization.  But,  admitting  every  possible  domestic  evil  which  accompanies  low  social  conditions — 
the  neglect  of  young  children,  and  consequent  high  rates  of  infant  mortality,  the  physical  degeneracy  which  follows 
mechanical  employments  when  engaged  in  by  married  women — and  yet  none  of  these  can  be  attributed  to  the 
factory  system  as  the  creator  of  such  evils.  It  cannot  beheld  responsible  for  their  creation.  They  belong  to  the 
ignorance  of  the  substratum  of  society  which  the  factory  system  is  constantly  lifting  to  another  and  a  higher  plane, 
thereby  lessening,  instead  of  increasing,  the  misery  of  the  world. 

The  softening  of  the  misery  caused  by  the  change  in  systems  has  occurred  but  in  subtle  ways.  Transition 
stages  are  always  harsh  upon  the  generation  that  experiences  them ;  the  great  point  is  that  they  should  be  productive 
of  good  results  in  the  end.  The  mind  recoils  at  the  contemplation  of  the  conditions  which  the  vast  increase  of 
population  would  have  imposed  without  the  factory  system. 

It  is  a  sad  law,  perhaps,  but  it  is  an  invariable  law,  tliat  industry  in  its  march  takes  no  account  of  the  positions  that  it  overturns  nor 
of  the  destinies  that  it  modifies.  We  must  keep  step  with  its  progress  or  be  left  upon  the  road.  It  always  accomplishes  its  work,  which 
is  to  make  better  goods  at  a  lower  price,  to  su^iply  more  wants  and  also  those  of  a  better  order,  not  with  regard  for  any  class,  but  having 
in  view  the  whole  human  race.  Industry  is  this,  or  it  is  not  industry ;  true  to  its  instincts,  it  has  no  sentiment  in  it  unless  it  is  for  its  own 
interest ;  and  yet  such  is  the  harmony  of  things,  when  they  are  abandoned  to  their  natural  course,  notv  ithstanding  the  selfishness  of 
industry,  directed  to  its  own  good,  it  turns  finally  to  secure  the  good  of  all,  aud  while  requiring  service  for  itself,  it  serves  at  the  same 
time  by  virtue  of  its  resources  and  its  j)Ower.  (a) 

INFLUENCE  OF  THE  FACTOEY  SYSTEM  UPON  WAGES,  PRICES,  AND  PEODUCTION. 

The  economic  advantages  of  the  factory  system  must  be  looked  for  in  the  increase  of  wages  and  production 
and  the  decrease  in  the  prices  of  goods  produced.  If  the  i^urchasiug  power  of  wages,  so  far  at  least  as  the  products 
of  the  factory  and  the  leading  necessaries  of  life  are  concerned,  has  not  been  enhanced,  the  new  system  of  industry 
has  not  yet  wrought  the  good  it  is  capable  of  working.  Authoritative  statistics  from  original  and  worthy  sources, 
as  well  as  from  trustworthy  writers  and  investigators,  must  answer  the  question.  It  is  the  province  of  another 
ofacer  (b)  of  the  Census  Bureau  to  compile  and  aualj'ze  the  general  statistics  of  wages  ;  but,  so  far  as  wages  are  or 
have  been  affected  by  the  factory  system,  they  come  legitimately  within  my  consideration. 

Here,  again,  I  shall  take  the  cotton  industry  as  illustrative  of  the  influence  of  the  system. 

The  abnormal  condition  surrounding  the  hand  weaver  of  England  during  the  last  quarter  of  the  last  century  is 
often  quoted  to  show  that  the  workingman  of  to-day  is  not  so  well  oif  as  was  the  workingman  one  hundred  years  ago. 
In  some  specific  departments  and  under  some  specific  conditions  this  may  be  true,  but  it  is  impossible  to  prove  what 
would  have  been  had  not  something  else  occurred.  The  question  as  to  the  inflttence  of  the  factory  system  upon  wages 
is  a  difficult  one  to  solve.  This  difficulty  becomes,  so  far  as  the  cotton  trade  is  concerned,  more  complicated  when  we 
consider  the  wages  of  hand-loom  weavers  after  the  fly-shuttle  came  into  use,  and  one  weaver  coidd  do  the  work  of 
two.  The  two  tables  on  page  36  show  the  rapid  declension  of  wages  iu  England  from  1705  to  1834.  The  first 
table  was  furnished  the  committee  of  the  house  of  commons  on  hand-loom  weavers,  iu  July,  1831,  by  Mr.  John 
Makin,  a  manufacturer  of  Bolton,  England.  The  second  table  was  furnished  the  committee  on  manufactures  from 
the  books  of  Manchester  manufacturers. 


a  Le  Colon.     Reybaud.  6  Joseph  D.  Weeks,  esq.,  special  agent  on  wages. 
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The  following  table  shows  the  wages  paid  for  weaving  a  six-quarter  60-reed  cambric,  120  picks  in  one  inch,  in 
Bolton: 


Tear. 

Wages. 

Tear. 

Wages. 

Year. 

Wages. 

Year. 

Wages. 

1795.-.. 

$7  98 

1805.... 

$6  00 

1815.... 

$3  36 

1825.... 

$2  04 

1796.... 

7  08 

1806.... 

5  28 

1816.... 

2  88 

1826.... 

1  68 

1797.-.. 

6  96 

1807..- 

4  32 

1817.--. 

2  16 

1827..-. 

1  56 

1798.-.. 

7  20 

1808.... 

3  60 

1818.... 

2  16 

1828.... 

1  44 

1799.-.. 

6  00 

1809  .. 

3  84 

1819.... 

2  28 

1829.... 

1  32 

1800.... 

6  00 

1810..-. 

4  68 

1820.... 

2  16 

1830.... 

1  32 

1801.--. 

6  00 

1811.... 

3  36 

1821.... 

2  04 

1831.... 

1  32 

1802.... 

6  96 

1812..-. 

3  36 

1822.... 

2  04 

1832.... 

1  32 

1803.... 

5  76 

1813.... 

3  60 

1823.... 

2  04 

1833.... 

1  32 

1804.... 

-     -7,. 

y  76 

1814.... 

5  76 

1824.... 

2  04 

1834.... 

*1  32 

'  After  making  deductions  for  expenses,  the  clear  wages  of  the  -weavsr  are  only  99  cents  per  week. 

The  following  table  shows  the  wages  paid  for  weaving  the  second  quality  of  74's  calico  in  the  neighborhood  of 
Burnley  and  Skipton : 


Year. 

Wages. 

Tear. 

Wages. 

Year. 

Wages. 

Year. 

1826. .. 

1827..-. 

1828--. 

1S29- . . . 

1830.... 

1831.... 

1832.... 

1833.... 

Wages. 

$0  30 
34 
40 
26 
34 
38 
31 
33 

1802.... 
1803.-.. 
1804.... 
1805.... 
1806..-. 
1807.... 
1808.--. 
1809.-.. 

$2  06     1 
1   68 
1  44 
1  36 
1  30 
1  14     '■ 
66 
60 

1810.... 
1811.--. 
1812.... 
1813.... 
1814.... 
1815.... 
1816.... 
1817.--. 

$1  48 

90 

110 

1  34 

1  40 

98 

68 

64 

1818....!      $0  78 
1819.-..              58 
1820..-.              62 
1821.... j             76 

1822 1             62 

1823-...!             53 
1824.. -.|            44 
1825 53     j 

Mr.  Edward  Baines,  whose  work  on  cotton  manufactures  I  have  already  quoted,  writing  in  1835,  and  on  the 
facts  given  the  committees  referred  to,  says : 

These  ta^bles  naturally  draw  our  attention  to  tlie  occasions  on  wliich  tlie  great  fall  in  the  wages  of  weavers  took  place  and  to  the 
immediate  causes  of  that  fall.  It  may  first  be  observed  that  the  wages  of  weaving  had  previously  risen  even  .more  rapidly  than  they 
afterward  fell.  Before  the  invention  of  the  fly -shuttle  and  the  spinning-machines  the  weavers'  wages  were  very  moderate;  and  when 
the  greater  difflculty  of  weaving  without  the  fly-shuttle  and  the  greater  strength  required  by  the  coarse  goods  then  made  are  considered, 
it  may  be  doubted  whether  the  weavers  then  earned  higher  wages  in  proportion  to  their  labor  than  at  present.  The  fly-shuttle,  which 
enabled  a  weaver  to  turn  out  twice  as  many  webs  as  before,  was  the  first  cause  of  a  material  improvement  in  wages.  As  the  price 
of  goods  did  not  fall  in  proportion  to  the  increased  facility  of  production,  the  weaver  gained  considerably  by  the  invention.  Then  came  in 
rapid  succession  the  grand  inventions  of  the  spinning-jenny,  the  water-frame,  and  the  mule,  which  caused  the  unparalleled  extension  of  the 
manufacture  we  have  already  seen  and  enabled  the  cotton  weavers  to  produce  a  great  variety  of  delicate  fabrics  before  untnown  to  their 
looms.  Calicoes,  muslins,  cambrics,  nankeens,  and  many  other  tissues  began  to  be  woven  in  England,  and  as  they  could  be  afforded  much 
below  the  prices  formerly  paid  for  the  Indian  goods  of  those  qualities  the  demand  for  them  was  great  and  urgent,  weavers  were  in  the 
utmost  request,  and  their  wages  rose  to  a  rate  exceeding  those  of  any  other  class  of  workmen ;  common  weavers  of  steady  and  industrious 
habits  soon  rose  into  manufacturers,  and  many  fortunes  were  made  at  the  loom.  This  induced  multitudes  to  learn  the  trade,  and  it  continued 
to  attract  hands  long  after  the  demand  was  satisfied.  An  employment  so  easily  learned  and  so  handsomely  remunerated  became  inevitably 
surcharged  with  laborers.  Then  came  the  reaction.  Wages  must  have  fallen  even  with  an  unvarying  trade,  but  at  every  shock  which 
the  manufacture  received  from  external  or  internal  circumstances  a  great  and  sudden  decline  took  place,  which,  from  the  constant  pressure 
of  a  surplus  body  of  laborers,  could  never  be  recovered. 

From  1795  to  1807,  as  will  be  seen  by  the  above  tables,  wages  gradually  receded,  notwithstanding  a  depreciating  currency,  except  in 
the  year  1802,  when  the  peace  of  Amiens  opened  the  markets  of  Europe  for  a  short  space  to  English  commodities. 

The  year  1808  was  that  of  the  American  embargo,  when  an  extremely  small  supply  of  cotton  reached  this  country,  and  thousands  of 
weavers  were  thrown  out  of  employment.  Hence  the  price  of  weaving  calicoes  fell  from  4s.  9d.  in  1807  to  2s.  9d.  in  1808,  The  revival  of 
trade,  the  flush  of  paper  money,  and  the  famine  price  of  corn  raised  wages  again,  and  they  were  sustained  by  the  reopening  of  the  continental 
markets  and  the  quantities  of  English  goods  poured  in  upon  them.  In  the  year  1814  the  national  fever  was  at  its  height.  Before  1816  all 
.its  debilitating  consequences  were  felt.  The  foreign  markets  were  glutted;  the  merchants  received  no  returns;  the  exchanges  fell ; 
government  issued  no  more  orders  to  the  manufacturers ;  the  American  war  closed  to  us  a  large  market  and  deprived  us  of  the  supply  of 
cotton-wool ;  the  Bank  of  England  rapidly  contracted  its  issues ;  the  paper  bubble  burst ;  banks  and  commercial  men  failed  in  fearful 
numbers;  a  wretched  harvest  plunged  the  farmers  into  alarm  and  distress,  and  many  of  the  disbanded  soldiers  and  sailors,  turning  to  the 
loom  as  the  easiest  trade  they  could  learn,  came  into  competition  with  the  weavers.  Under  the  accumulated  disasters  of  this  crisis  the 
weavers  received  their  severest  blow.  The  wages  of  cambric  weavers  fell  from  24s.  in  1814  to  12s.  in  1816,  and  those  of  calico  weavers  from 
5s.  lOd.  in  the  former  year  to  2s.  lOcZ.  in  the  latter.  Before  they  could  in  any  degree  recover  the  power-loom  rose  into  formidable  competition 
with  the  hand-loom.  The  commercial  crisis  of  1825-'26  was  the  final  calamity ;  and  thus,  under  reiterated  strokes,  the  hand-loom  weavers 
have  been  pressed  down,  and  have  never,  till  within  the  last  two  years,  had  even  a  glimpse  of  improvement.  During  that  time  their  wages, 
have  risen  about  10  or  15  per  cent.,  but  the  weavers  still  remain  the  most  depressed  and  degraded  class  of  English  laborers. 

These  were  the  occasions  and  direct  causes  of  the  lamentable  fall  in  weavers'  wages;  but  their  effects  could  not  have  been  so  serious 
if  there  had  not  been  permanent  causes,  belonging  to  the  nature  of  the  employment  itself.  Of  these,  the  fixst  and  grand  cause  is  the  easy 
nature  of  the  employment.  The  weaving  of  calicoes  is  one  of  the  simplest  of  manual  operations,  understood  in  a  few  moments,  and 
completely  learned  in  a  few  weeks.  It  requires  so  little  strength  or  skill  that  a  child  eight  or  ten  years  of  age  may  practice  it.  A  man 
brought  up  to  any  other  employment  may  also  very  shortly  learn  to  weave.  Prom  the  facility  of  learning  the  trade,  and  from  its  being 
568 
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carried  on  under  the  weaver's  own  roof,  he  naturally  teaches  his  children  to  weave  aa  soon  as  they  can  tread  the  treadles,  if  he  cannot  obtain 
places  for  them  in  a  factory.  Thus  they  begin  at  a  very  early  age  to  add  to  the  earnings  of  the  family,  and  the  wife  also  toils  in  the  same 
•way  to  increase  their  scanty  pittance.  But  it  is  obvious  that  that  which  is  only  a  child's  labor  can  be  r(>munerated  only  by  a  child's 
wages.  There  are  large  departments  of  hand-loom  weaving  which  are  almost  entirely  given  up  to  women  and  children,  and  their  wa^es 
go  far  to  regulate  all  the  rest.  The  men,  where  they  are  able,  procure  better  kinds  of  work ;  and  where  they  are  not  able,  they  must  put 
up  with  the  most  paltry  earnings. 

The  second  cause  for  the  low  wages  of  weavers  is  that  their  employment  is  in  some  respects  more  agreeable,  as  laying  them  under 
less  restraint  than  factory  labor.  Being  carried  on  in  their  own  cottages,  their  time  is  at  their  own  command;  they  may  begin  and  leave 
off  work  at  their  pleasure ;  they  are  not  bound  punctually  to  obey  the  summons  of  the  factory  bell ;  if  they  are  so  disposed,  they  can 
quit  their  loom  for  the  public-house,  or  to  lounge  in  the  street,  or  to  accept  some  other  job,  and  then,  when  urged  by  necessity,  they 
may  make  up  for  lost  time  by  a  great  exertion.  In  short,  they  are  more  independent  than  factory  operatives;  they  are  their  own 
masters;  they  receive  their  materials,  and  sometimes  do  not  take  back  the  web  for  several  weeks  ;  and— what  is  alamentable,  butfar  too 
common  occurrence — they  have  the  power,  in  case  of  urgent  necessity  or  strong  temptation,  to  embezzle  a  few  cops  of  their  employer's 
weft  in  order  to  buy  bread  or  ale.  All  this  makes  the  weaver's  occupation  more  seductive  to  men  of  idle,  irregular,  and  dissipated  habits 
than  other  occupations.  It  is  a  dear-bought,  miserable  liberty,  but,  like  poaching  or  smuggling,  it  is  more  congenial  to  some  tastes  than 
working  under  precise  restrictions  for  twice  the  remuneration.  The  mention  of  this  unquestionable  fact  by  no  means  implies  a  charge 
against  the  weavers  that  they  are  all  of  loose  habits  and  morals;  but  it  helps  to  account  for  many  continuing  at  the  loom,  notwithstanding 
the  wretchedness  of  their  circumstances. 

I  have  given  Mr.  Baiues'  opinion  at  length  because  he  has  stated  the  case  so  clearly.  I  have  fully  verilied  his 
statements  in  every  way  possible.  The  above  tables  have  been  quoted  simply  that  they  should  not  be  used  to 
refute  subsequent  conclusions,  and  because  mechanical  weaving  has  been  generally  alleged  as  the  principal  cause 
of  the  distress  of  the  hand-loom  weavers ;  the  other  causes  have  been  luuch  more  efficient,  because  a  great  part  of 
the  distress  was  produced  before  the  power-loom  came  into  use.  It  is  true  that  the  fierce  competition  between  the 
hand-  and  the  power-loom  weavers,  after  the  advent  of  the  latter,  accelerated  the  decline  of  the  former  and  kept 
the  wages  of  both  tlasses  at  a  very  low  point,  for  each  tried  to  cut  the  throats  of  the  other,  industrially,  if  not 
physically.  The  true  period  from  which  to  treat  of  wages  under  the  factory  system  in  Great  Britain  is,  from  the 
nature  of  things,  as  described,  from  1830  to  1835,  or  half  a  century  ago.  In  this  country  the  period  from  1815  to 
1820  would  be  the  true  one,  because  the  condition  of  things  related  of  the  hand-loom  weavers  of  England  never 
existed  here,  the  factory  being  hailed  as  a  boon  by  the  people  of  America. 

Prom  1833  the  wages  of  factory  operatives  in  Great  Britain  may  be  determined  with  sufficient  accuracy  to 
entitle  the  data  given  to  our  confiidence.  As  already  stated,  at  this  period  hand-loom  weaAers  were  in  a  deplorable 
condition ;  this  was  true  of  large  towns  and  of  villages ;  their  wages  were  a  miserable  pittance,  and  they  worked 
in  confined  and  unwholesome  dwellings.  On  the  other  hand,  tliere  was  no  large  class  of  workmen  in  the  kingdom 
receiving  better  wages  than  the  operatives  in  cotton  factories.  The  average  earnings  in  1833  of  07,819  employes, 
consisting  of  19,247  men,  20,902  women,  and  27,010  children,  were  10s.  5^d.  ($2  51)  per  week  for  all,  indiscriminately, 
men,  women,  and  children.  The  respective  earnings  of  different  classes  of  mill  operatives  will  be  seen  from  the 
following  table,  («)  which  shows  the  average  net  weekly  earnings  of  the  different  classes  of  operatives  iu  the  cotton 
factories  of  Manchester,  Stockport,  Duckenfleld,  Staleybridge,  Hyde,  Tintwistle,  Oldham,  Bolton,  etc.,  drawn  from 
the  returns  of  151  mills,  employing  48,645  persons,  in  May,  1833 : 


Denominaiion  of  process  in  which 
employed. 


Class  of  operatives. 


Classification  as  respects  age  and  sex. 


Average 

weelily  net 

earnings. 


Cleaning  and  spreading  cotton. 


Carding . 


Mule  spinning  . 


Throatlo  spinning . 


Weaving . 


Reeling 

Roller  covering 

Attending    the    steam-engine,    and 
making  machines. 


Carders,  or  overlookers. 

Jack-frame  tenters 

Bobhin-frame  tenters.  .. 

Drawing  tenters 

Overlookers 

Spinners 

Piecers  


Scavengers  . . 
Overlookers  . 

Spinners 

Overlookers  . 

Warpers 

Weavers 


Dressers 

lieelers  

Holler  coverers 

Engineers,  firemen,  mechanics, 


Male  and  female  adults  and  some  non-adults 

Male  adults ■ 

Principally  female  adults. 

Principally  female  adults 

Principally  female  adults 

Male  adults 

Male  and  female  adults,  but  principally  the  former 

Male  and  female  adults,  and  nun-adults,  but  principally  the 

latter. 

Male  and  female  non-adults 

Male  adiLlts 

Female  adults  and  non-adults 

Male  adults ■ 

Male  and  female  adults 

Male  and  female  adults,  m.alo  and  female  non-adults,  but  chiefly 

females. 

Male  adults 

Female  adults  and  non-adults 

Male  and  female  adults 

Male  adults 


a  Sujjplementary  report  of  factory  commissioners,  1833. 


5  64 
1  92 
1  79 
1  80 
7  02 

6  16 
1  30' 

70' 

5  37 

1  SO 

6  31 

2  94 
2  60 

6  68 

1  91 

2  91 
4  92 
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The  rates  given  above  and  the  statements  preceding  the  table  are  fully  corroborated  by  the  following  table, 
prepared  by  the  chamber  of  commerce  of  Manchester  and  published  by  the  board  of  trade  in  the  tables  of 
revenue,  which  gives  a  statement  of  the  weekly  rates  of  wages  paid  to  the  undermentioned  description  of 
workmen  in  Manchester  in  the  year  1832 : 

Spinners,  men • $4  80  to  |6  00 

Spinners,  women ^  40  to 

Stretchers . 


6  00  to 


Piecers,  boys  and  girls '■  loto 


36  to 


60 
24 
68 
64 


48  to 
16  to 
44  to 


08 
28 
68 


Scavengers 

In  tlie  card-room : 

Men 

Young  women 

Cliildren 

Throstle  spinners 1  20  to  2  28 

Reelers 1  68  to  2  16 

Weavers  by  power : 

Men 3  12  to  4 

Women 1  92  to  2 

Dressers,  men 6  72  to  7 

Winders  and  warpers 1  92  to  2 

Mechanics 5  76  to  6 

Weaving  by  hand : 

Nankeens,  fancy  quality,  woven  by  men 2  16  to  3 

Nankeens,  common  quality,  woven  by  children  or  women 1  44  to  1 

Nankeens,  best  quality,  woven  by  men 2  40  to  3 

Checks,  fancy  quality,  woven  by  men 1  68  to  1 

Checks,  common  quality,  woven  by  children 1  44  to  1 

Cambrics,  woven  by  all  ages 1  44  to  1 

Quiltings,  woven  by  men  and  women 2  16  to  2 

Fustian  cutters,  all  ages 2  40  to  2 

Machine  makers,  men 6  24  to  7 

Iron  founders,  men 6  7ii  to  7 

Dyers  and  dressers,  men 3  60  to  4 

Dyers  and  dressers,  young  men - 2  88  to  3 

Dyers  and  dressers,  boys 1  20  to  2 

Tailors,  men 4  32  to  

Porters - 3  36  to  3  60 

Packers 4  80  to  .... 

Shoemakers -  - 3  60  to 


04 
88 
20 
64 
24 

60 
92 
12 
80 
68 
56 


20 
20 
80 
36 
40 


84 
76 
7-Z 


Whitesmiths 5  28  to 

Sawyers - 5  76  to 

Carpenters -- 5  76  to 

Stonemasons 4  32  to 

Bricklayer.s 4  08  to 

Bricklayers'  laborers  2  88  to 

Painters 4  32  to 

Slaters,  per  day _ 88  to 

Plasterers 4  56  to 

Spademen 2  40  to    3  60 

The  rates  of  wages  paid  males  and  females,  according  to  ages,  in  1832,  in  the  cotton-mills  of  Lancashire  were 
given  by  the  factory  commissioners  in  18.".3  as  follows  : 


28 
80 


5  04 


570 


Age. 

MALES. 

FEMALES. 

Numlier 
ojuployed. 

Average 
weekly 
wages. 

$0  59 

1  00 

2  45 
4  13 

4  89 

5  45 
5  19 
4  87 

3  99 
3  92 
3  25 

3  26 
2  00 

4  32 
2  08 

Number        t^'^^l'T 
employed.      ^^ 

Below  11 

From  11  to  10.. 

10  to  21.. 

21  to  26.. 

20  to;;].. 

31  to  36.. 
30  to  41.. 
41  to  46.. 
40  to  51.. 
51  to  56.. 
56  to  01.. 
61  to  66.. 
66  to  71  . 
71  to  76.. 
76  to  81. 

Total 

240 

1,169 

736 

"? 
3o5 

215 

108 

98 

88 

41 

28 

8 

4 

1 

1 

155 

1,123 

1,240 

780 

295 

100 

81 

38 

23 

4 

3 

1 

1 

$0  58 
1  02 

1  75 

2  02 
2  08 
2  11 
2  M 
2  23 
2  12 
2  01 
1  52 
1  44 
1  44 

3,770 

3,844 
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The  foregoing  tables  are  sufficient  to  sliow  the  wages  paid  in  cotton  factories  in  England  from  1830  to  1835, 
and  the  rates  stated  had  not  changed  much  for  twenty  years  before  that.  Eates  for  Scotland  were  lower.  It 
has  been  seen  that  the  wages  lor  Lancashire  and  Cheshire  factory  operatives  of  all  ages,  including  men,  women, 
and  children,  averaged  10^.  6d.  per  week,  while  in  Glasgow  the  average  was  85.  lie?.,  this  difference  being  due 
chiefly  to  the  greater  proportion  of  women  and  children  employed  in  Glasgow ;  for  the  average  weekly  wages  of 
the  men  were  2I5.  lld.^  and  the  average  wages  of  the  youngest  children  2«.  The  following  table  (a)  gives  the 
wages  for  different  classes  in  Glasgow  mills  in  April,  1832 : 


Work  and  wages  of  cotton  apinners. 


Fine  numbers. 


Coarse  numbers. 


Men  on  piece-work. 


Women  reelers  and  winders 

Ladt,  and  girls  employed  in  the  preparation -room,  or 
as  piecers  to  tbe  spinners,  and  paid  by  the  day. 

Children,  as  above ■ 

Children,  as  above 

Lads  and  girls 


At  wbeels  containing  from  252  to  300  spindles,  earn 
$1  08  per  day. 

Earn  32  cents  per  day 

From  14  to  17  years  of  age,  earn  32  cents  per  day , 


From  10  to  14  years  of  age,  earn  20  cents  per  day, 
TTnder  10  years  of  age,  earn  10  cents  per  day 


At  wbeels  from  180  to  300  spindles,  earn  from  84  cents 

to  $1  08  per  day. 
Earn  28  cents  per  day. 
The  same  as  for  fine  numbers. 

Earn  16  cents  per  day. 
Earn  8  cents  i)er  day. 

At  wheels  from  120  to  180  spindles,  earn  from  48  to  72 
cents  per  day. 


Note.— The  wages  of  cotton  spinners  did  not  vary  during  the  ten  years  preceding  1820,  and  but  very  little  since  that  period.    The  prices  quoted  are  all  net  to 
the  workers. 

It  should  be  remembered  that  at  this  time  (18'30-'35)  the  hours  of  labor  were  12  per  day  in  factories  for  persons 
under  eighteen  years  of  age;  but  as  such  persons  constituted  a  large  proportion  of  the  operatives,  the  same  hours 
virtually  applied  to  adults. 

The  four  tables  which  follow  show  clearly  the  changes  in  wages  and  prices  for  the  first  generation  of  this 
century.  The  first  two  tables  are  from  the  reports  of  the  commons'  committee  on  manufactures,  etc.,  already 
referred  to,  and  the  second  two  from  the  reports  of  the  factory  commissioners. 

The  following  table  shows  the  wages  and  work  of  fine  cotton  spinners,  at  different  periods,  from  the  wage- 
books  of  Mr.  Thomas  Houldsworth,  of  Manchester: 


Years. 


1804.. 


1814. 


Work  turned  off  by  one 
spinner  pt-r  week. 

Wagca  per  week 

Hours  of 

Pricea  from  Greeuwicli 
hoapital  records. 

Quantities  wbicli  a  week's 

net  eaniinga  would 

purchase. 

work  per 
week. 

Pounda. 

Numbera. 

Groaa. 

Piecers. 

Net. 

Flour  per 
sack.  * 

Flesh  per 
pound. 

Pounds  (lour.        ^^^^'^^ 

Cetit^. 

12 

180 

$14  40 

$6  60 

$7  80 

74  aap. 

$19  92              12  to  14 

117                           02} 

0 

200 

IG  20 

.                    7  44 

8  70 

74  sup. 

19  92              12  to  14 

124     j                      73 

18 

180 

17  28 

1                     6  SO 

10  68 

74 

16  92 

16 

175     1                      C7 

13i 

200 

21  60 

7  20 

14  40 

74 

16  92 

16 

239     I                      90 

22J 

180 

13  12 

1                    5  U4 

8  OS 

09 

10  80 

12 

210     :                      07 

19 

200 

15  60 

5  40 

10  26 

69 

10  .80     '                    12 

267     ,                      85 

*  The  sack  of  flour  was  taken  at  280  pounds. 

The  above  is  the  result  of  au  average  of  several  men's  work  at  tbe  clififereiit  periods.  There  were  111  spiuuers 
employed  in  the  mill  in  1833;  their  average  net  earnings  were  $7  9S  each  per  week.  There  vere  in  the  same  mill 
917  persons  employed  in  eard-rooms,  doubling,  ruling,  and  piecing;  their  net  earnings  averaged  $1  70  per  week. 
To  show  the  rate  of  wages  at  different  ]ieriods  in  these  departments,  tbe  following  table  has  been  obtained  from 
tbe  wage-books  of  the  concern. 

The  following  table  gives  the  wages  of  carders,  reelers,  and  doublers  at  different  periods  : 


Occupations. 


ISOO. 

$3  CO 

4  08 

8  40 

2  16 

Eeelcrs,  females ,  4  56  to  7  20 

Doublers,  fenialea I  -  88 


1811. 


Card-room,  malea  ... 
Card-room,  males  .-- 
Card-room,  males  ... 
Card-room,  females . 


ISIS. 


lS2t. 


$3  60 
4  08 
8  40 

2  16 

3  60 
2  52 


4  44 
9  60 

2  40 

3  60 
2  52 


$3  CO 
4  32 
9  CO 

2  10 

3  00 


$3  60 
4  20 
9  00 

2  10 

3  00 


1S33. 

$3  60 
4  26 
7  20 
2  16 
2  88 
2  04 


a  From  tables  i>f  levenue,  couimeree,  etc.,  by  board  of  trade. 
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Piecers'  wages,  with  the  exception  of  those  of  big  piecers,  who  constituted  one-third  of  the  whole,  did  not 
vary  sixpence  per  week  within  twenty  years  from  1814-'33.  Big  piecers'  wages  in  1833  were  from  $2  04  to  $2  28; 
in  1814,  from  $2  28  to  $2  52. 

Mechanics'  wages,  blacksmiths,  turners,  fliers,  machine-makers,  and  fltters-up,  were,  in  1833,  from  $6  48  to 
$7  44  per  week  ;  within  the  twenty  years  (1814-'33)  they  had  been  as  high  as  $6  72  to  $8  40;  but  then  they  worked 
half  an  hour  to  one  hour  per  day  longer. 

The  following  is  a  statement  of  the  clear  weekly  average  earnings  of  spinners,  dressers,  and  weavers  in  the 
employ  of  Mr.  Thomas  Ashton,  of  Hyde,  in  the  county  of  Chester,  cotton  manufacturer,  in  the  years  mentioned: 


Description. 


Spinners,  first  class 

Spinners,  second  and  tliird  class. 

Spinners,  fourtli  class 

Dressers 

AVeavers 


1816. 


7  20 


7  20 
3  36 


1821. 


$8  52 
6  54 


7  20 
3  36 


IS26. 


$8  40 
6  48 


7  20 
3  12 


1831. 


$8  34 

6  72 
4  72 

7  32 
2  88 


1S32. 


$8  40 

6  76 
4  80 

7  32 
2  88 


The  weavers,  all  of  whom  were  employed  in  attending  the  power-loom,  were  for  the  most  part  young  girls. 

In  1831  and  the  following  year  the  total  number  of  hands  in  Mr.  Ashton's  employ  was  1,200,  and  their  average 
earnings  amounted  to  $2  88  weekly  for  every  description  of  hands,  52  weeks  iu  each  year. 

The  following  table  shows  the  average  prices  paid  by  Messrs.  Ashton,  of  Hyde,  for  weaving  72|  power-loom 
calico  for  each  piece  of  28  yards,  and  for  uplands  and  Brazil  cotton  per  pound,  from  which  the  same  are  made, 
with  the  average  market  price  for  which  such  pieces  sold  iu  the  years  undermentioned: 


Year. 

Weaving 
per 
piece. 

Cotton 

per 
pound. 

Marliet 

price  per 

piece  of  28 

yards. 

Tear. 

WeaTing 

per 

piece. 

Cotton 

per 
pound. 

Market 

price  per 

piece  of  28 

yards. 

1814.-.. 
1815.... 
1816.... 
1817.... 
1818.... 
1819.... 
1820.... 
1821.... 
1822.... 

$0  72 
72 
60 
60 
60 
48 
48 
40 
40 

$0  00 
40 
40 
44 
44 
28 
26 
22 
20 

$6  72 
6  12 
5  28 

4  95 

5  07 
4  24 
3  80 
3  78 
3  48 

1823.... 
1824.... 
1825.... 
1826.... 
1827.... 
1828.... 
1829.... 
1830.... 
1831.... 

$0  40 
40 
40 
36 
36 
32 
32 
32 
32 

$0  21 
21 
28 
16 
15 
14 
13i 
13 
13 

$3  46 
3  36 
3  36to4  44 
2  52 
2  46 
2  44 
2  10 

1  98 

2  10 

The  progress  of  wages  under  the  factory  system  from  1835  to  1860  is  shown  by  the  following  tables,  the  facts 
for  which  were  collected  by  David  Chadwick,  esq.,  treasurer  of  Salford,  England,  in  1859,  from  the  wage-books  of 
the  cotton  factories. 

The  following  table  shows  the  average  return  of  weekly  wages  in  the  years  named : 


Name  of  trade. 


Cotton  manufacture. 

steam-engine  tender 

Stoker 

Lodgekeeper  

Warehouse  boys,  fourteen  to  eighteen  years 

Warehousemen,  tTventy-one  years  and  np ward 

Night  -watchmen 

Carding  departinent. 

Scutchers  (women  and  girls) 

Strippers  (young  men) 

Grinders  ■ 

Overlookers 

Card- winders,  fourteen  to  eighteen  years  (hoys) 

Drawing.frame  tenters  (girls  and  women) 

Bohhin  and  fly  tenters  (women) 


1839. 


Hours 
weelily. 


Net 
earningf 


$5  76 

3  84 

4  32 
1  80 
4  32 
3  89 


1  68 

2  64 

3  12 
6  00 
1  44 
1  66 
1  80 


1849. 


Hours 
weekly. 


Net 
earnings. 


$6  72 
4  08 
4  80 
1  80 
4  80 
3  84 


1  80 

2  88 

3  12 
6  72 
1  56 

1  68 

2  04 


1859. 


Hours 
weekly. 


Net 
earnings. 


$7  20 

4  32 

5  04 
1  92 
5  28 
4  32 


1  92 
3  36 
3  60 
6  72 
1  68 

1  93 

2  16 
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IsTame  of  trade. 


Spinning  upon  self-acting  mtiles. 
Minders : 

If 0.  4'a  to  24's 

No.  26's  to  40'8 

Piecers  (-women  and  young  men) 

OTcrlookers 


Spinners : 

Girls  fourteen  to  eigliteen  years 

Women  eigliteen  years  and  upward  . 

Overlookers 

Dofl'ers  to  spinners  (boys) 


Throstle  spinning. 


Heeling. 


Throstle-reelers  (women)  . 

Cop-reelers 

Pin-winders  (girls) 

Boljbvn-wlnders  (women)  . 

Warpers 

Drawers 

Dressers 

Sizers 

Beamers 


Doubling. 


Dooblers  (women) 

Doffeis  to  donblers  (girls)  . 

Overlookers 

Jobbers  (young  men) 


Gassing  yarn. 


Gassers  (young  women) . 
Singers  byoil 


1839. 


Hours 
weekly. 


Net 
earnings. 


$3  84 
4  32 
1  92 
4  80 


96 

1  68 

4  32 

1  20 

2  16 
2  04 

1  32 

2  16 

5  28 
4  44 

4  80 

5  52 

6  28 


1  68 
96 

6  76 

2  40 


1  92 


1849. 


Hours 

weekly. 


Net 
earnings. 


$4  32 

4  44 
2  16 

5  28 


60 

1  08 

60 

1  80 

60 

4  80 

60 

1  32 

60 

2  28 

60 

2  16 

60 

1  44 

60 

2  28 

60 

5  28 

60 

4  44 

60 

4  80 

60 

5  52 

60 

5  28 

60 

1  80 

60 

1  08 

60 

6  00 

60 

2  64 

60 

1  02 

fifl 

1859. 


Hours 

weekly. 


60 
60 


Net 
earnings. 


6  28 
2  40 
6  24 


1  20 

2  16 
5  76 
1  44 


60 

2  28 

60 

2  16 

60 

1  32 

60 

2  16 

60 

6  52 

60 

4  56 

BO 

4  80 

60 

6  00 

60 

5  28 

60 

2  16 

60 

1  20 

60 

6  72 

60 

3  12 

60 

2  28 

fiO 

Th^  following  shows  the  wages  paid  for  hand-mule 

spinning 

m  the  years  named  : 

1839. 

1849. 

1869. 

Work. 

Net  earnings. 

Net  earnings. 

Net  earnings. 

Hours. 

800 
spindles. 

Hours. 

800 
spindles. 

Hours. 

800 
spindles. 

1,600 
spindles. 

Spinning  upon  hand  mules. 
Spinners : 

69 
69 
69 
69 
69 
69 
69 
69 

$5  62 
6  00 
6  00 
9  60 
10  08 
10  SO 
1  32 
1  92 

60 
60 
60 
60 
60 
60 
60 
60 

$5  04 
6  04 
5  04 
8  64 

8  64 

9  60 

1  32 

2  04 

60 
60 
60 
60 
60 
60 
60 
60 

$5  62 

5  52 

6  00 

Ko.  60's 

iNo.  80's  to  lOO'a 

$7  20 

No.  120's  to  140'8 

9  60 

No    160'fl  tn  Ifin'q 

10  08 

No.  ISO's  to  220's 

10  80 

Piecers,  14  to  18  years                                                          .             

1  44 

2  16 

1  44 

Piecers  above  18 years                                                                                           

2  40 

The  following  shows  the  wages  paid  for  power-loom  weaving  in  the  manufacture  of  cotton  cloths,  etc.,  in  the 
years  named : 


1S39. 

1849. 

1859. 

Work. 

Hours. 

2  looms. 

3  looms. 

4  looms. 

Hours. 

2  looms.  1  3  looms. 

4  looms. 

Hours. 

2  looms. 

3  looms. 

4  looms. 

Power.loom   weavers    (principally  wo- 
men) : 

72-rced  printers'  cloth 

e9 

69 
69 
69 
69 

$2  16 
2  16 
2  40 
1  20 

*4  08 
4  08 
3  84 
1  20 

60 
60 

$2  16 
2  16 
2  40 

1  20 

2  88 

$3  12 
3  12 

$3  84 
3  84 
3  84 
1  20 

60 
60 

$2  40 
2  58 
2  40 

1  20 

2  88 

$3  60 
3  84 

$4  32 

4  80 

38.incb  domestics,  52  reed,  13  picks. 

Helpers  (girls) 

Bed-tirlf^ 

3  84 

1  20 

60 

60 

60 

2  64 

60 

2  64 
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The  following  shows  the  wages  paid  for  power-loom  weaving  in  the  manufacture  of  velvets,  etc.,  in  the  years 
named : 


Work. 

1839. 

1849. 

1869. 

Hours. 

Wages. 

Hours. 

Wages. 

Hours. 

Wages. 

Power-loom  weavers : 

Velvets 

59 
59 
59 

$2  88 
2  88 
2  88 

59 
59 
69 

$2  88 
2  68 
2  88 

69 
59 
59 

$3  36 

3  3(J 

The  following  table  exhibits  the  proportionate  number  of  men,  women,  boys,  and  girls  in  a  cotton-mill  irj 
Lancashire  employing  500  persons,  and  the  average  amount  of  the  wages  paid  weekly  to  each  class  in  1859: 


Class  of  work. 


Stokers,  engineers,  lodgekeepers,  warehousemen,  mechanics,  and  porters 

Cotton  mixing  and  blowing 

Carding 

Self-acting-mule  spinning 

Throstle  spinning,  winding,  and  warping 

Power-loom  Weavers 

Beaming,  twisting,  and  sizing 

Totals 

Average  of  total  wages  of  workers  in  all  departments  taken  together 

Average  weekly  wages  to  each  person 


Men. 


Women. 


39 

173 

1 


Boys. 


Girls. 


21  80 
4  44 


Total. 


72 
36 


275 
14 


$C13  44 
2  44  I 


$55  44 
1  68 


121 


$145  20 
1  20 


,  234  88 
2  47 


It  will  be  seen  that  of  the  total  number  19  per  cent,  are  men,  50.2  per  cent,  women,  6.6  per  cent,  boys,  and  24.2 
per  cent,  girls. 

The  wages  of  nearly  all  classes  of  factory  operatives  appear  to  have  increased  from  1.0  to  25  per  cent,  during 
the  twenty  years  preceding  1859.  This  was  mainly  owing  to  the  improvements  in  the  construction  of  the  machinery 
and  the  increased  speed  at  which  it  was  worked,  and  its  consequently  increased  i^roductive  power. 

Mr.  Henry  Ashworth,  a  manufacturer  of  Bolton,  estimated  in  1859  that — 

Before  1842  the  operative  apiacer'-s  wages  for  the  production  of  '20  pounds  of  yarn,  No.  70's,  on  a  pair  of  mules  of  400  spindles  each,, 
was  |1  10,  or  5^  cents  per  pound,  and  at  this  rate  his  net  earnings  amounted  to  about  $4  80  per  week;  and  that  in  1859,  with  the 
improvements  effected  in  the  spinning-mule,  by  which  each  machine  carries  800  spindles,  the  same  workman,  with  a  little  extra  assistance 
by  piecers  (boys),  can  earn  $7  40  per  week  net,  although  the  amount  he  receives  in  wages  for  20  pounds  of  yarn  is  reduced  from  $1  10  to. 
941  cents,  or  0.77  of  a  cent  per  pound. 

The  reduced  cost  upon  the  production  of  a  week  by  the  working  of  a  pair  of  mules  with  800  spindles  each 
(instead  of  400  each)  amounts  to  $5  72,  which  is  shared  in  the  following  proportions,  viz :  to  the  operative,  $2  60, 
leaving  $3  12  for  extra  aid,  the  reduction  of  price  to  the  consumer,  and  interest  on  additional  capital,  and  profit  to 
the  master. 

Mr.  Ashworth  also  stated  that  the  average  rate  of  wages  of  a  spinner  on  a  pair  of  unimproved  mules  of  400. 
spindles  each  in  producing  No.  70's  yarn  had  been  as  follows: 


Tear. 

Per  20 
pounds. 

Gross 
earnings 
per  week. 

$8  64 
0  12 

8  52 

9  84 

Piecer's 

wages  per 

week. 

Net. 

1842 , 

1846 

$1  10 
1  18 
1  04 
1  22 

$3  84 
3  84 
3  84 
3  84 

$4  80 
6  28 
4  68 
6  00 

1850  ... 

1859 



The  same  workman,  with  a  pair  of  "double  deckers",  with  1,600  spindles  and  more  piecers,  earned,  in  1859,, 
94^  cents  for  20  pounds,  $14  36  gross  per  week,  less  $6  96  for  piecers,  or,  net,  $7  40. 
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The  facts  relating  to  the  wages  of  the  cottoD -factory  operatives  of  the  west  of  Scotland  for  the  years  1851 
1856,  and  1858  were  collected  by  Dr.  John  Strang  in  the  latter  year,  and  were  pnblished  by  him  in  the  foUowin^.' 
table :  *^ 


Occupation. 


Power-loom  weavers 

spinners 

Winders , 

Warpers 

Dressers 

Tenters 

Twisters 

Mechanics 

Laborers 


185). 

1856. 

$2  58 

1858. 

$3  10 

$2  34 

0  00 

7  20 

6  48 

1  92 

2  16 

2  16 

2  88 

4  08 

3  96 

7  68 

9  CO 

8  40 

7  20 

9  60 

9  12 

2  16 

2  88 

2  88 

5  76 

0  48 

6  24 

2  88 

4  08 

3  60 

From  this  table  it  appears  that  wages  increased  very  considerably  between  1851  and  1856,  but  that  after  the 
financial  panic  of  1857  they  fell  off  over  7  per  cent. 

The  records  of  wages,  and  indeed  of  most  data  relating  to  manufactures  since  1860,  for  Enoland  have  been 
very  meager.  From  the  facts  collected  by  Dr.  Edward  Young,  and  published  in  the  fifth  annual  report  of  the 
Massachusetts  bureau  of  statistics  of  labor  (1874),  the  following  table,  showing  wages  in  1870-1871  has  been 
arranged :  ' 


Occupations. 


Overseer : 

First  ffrade . . . 
Second  grade. 
Third  grade.., 
Fourth  grade - 
Fifth  grade . . . 
Sixth  grade 

Pickers,  females.. 

Strippera  : 

First  grade 

Second  grade. 
Third  grade... 

Grinders : 

First  grade 

Second  grade. . 

Women : 

First  grade 

Second  grade.. 
Third  grade... 
Fourth  grade.. 

Girls 


First  grade... 
Second  grade. 
Third  grade  . . 
Fourth  grade. 


Average 
weekly 
wages, 

standard, 
gold. 


$12  10 
10  89 
8  47 
7  26 
6  77 
6  29 

2  90 

5  32 

4  35 

3  87 

5  32 
5  08 


3  65 
2  90 
2  18 

1  57 


:  47 
20 


Occupations. 


Men: 

First  grade 

Second  grade 

Third  grade 

Fourth  grade 

Back-hoys  : 

First  grade 

Second  grade 

Third  grade v 

Men 

Boys : 

First  grade 

Second  grade 

"Women  : 

First  grade 

Second  grade 

Half-timers 

Young  persons : 

First  grade 

Second  grade 

Third   grade 

Fourth  grade 

Spinners : 

Spare  hands 

Do 

Hand-mule    spinners    who    employ  their 
own  piecers,  men  : 

First  grade 

Second  grade 


Average 
weekly 
wages,    , 

standard  i 
gold.       I 


$15  73 
13  31 
9  68 
8  23 

2  66 
1  93 
1  33 
6  29 

1  45 

72 

2  42 
2  18 

60 


3  63 
2  39 
1  57 


13  10 
10   89 


Occupations. 


DEESSrNG. 

Dressers 

Drawers,  women  : 

First  grade 

Second  grade 

Third  grade 

Fourth  grade 

Twisters,  men 

Slashers 

SPOOLING. 

Kulers,  women ; 

First  grade 

Second  grade 

WEAVING. 

"Weavers,  men  or  women ; 

First  grade 

Second  grade 

Third  grade 

Fourth  grade 

Fifth  grade 


Overseer  . 

Mechanics : 

First  grade . .  - 
Second  grade. 

Laborers 


REPAIR  SHOP. 


YARD   HANDS. 


Laborers .  - 
Engineers. 


Average 
weekly 

standanl 
gold. 


$5  32 

3  03 
3  20 
3  02 
2  66 

5  80 

6  29 


3  15 

2  77 


0  05 
5  32 
4  43 
3  20 
2  66 


8  18 
7  74 
5  32 


To  show  the  present  rates  of  "wages  in  the  cotton  industry  of  Great  Britain  is  a  task  more  difBcult  than  to 
ascertain  rates  for  the  past,  for  it  seems  to  have  been  the,  settled  policy  of  British  manufacturers  for  the  past 
fifteen  or  t-\venty  years  not  to  give  their  rates  to  the  public. («)     However,  the  reports  of  Colonel  Albert  D.  Shaw, 


o  The  fortlicoming  report  of  the  board  of  trade  will  supply  much  valuable  material  in  this  respect. 
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American  consul  at  Manchester,  corroborated  by  the  excellent  reports  of  the  British  board  of  trade  and  my  own 
recent  inquiries  in  Lancashire,  have  enabled  me  to  present  the  following  table  of  wages  for  1880-1882: 


Wages  per  day  in  an  East  Lancashire  cotton-weaving 

miU. 

(Hours  of  labor.  56  per  week.) 


"Wages  per  day  in  an  Oldham  cotton-spinning  mill. 
(Tlours  of  labor,  56  per  week. ) 


Wages  per  day  in  a  Blackburn  cotton -spinning  mill. 
(Hours  of  labor,  56  per  week.) 


Weavers,  3  looms 

Weavers,  4  looms 

Weavers,  6  looms 

Weavers,  children,  half-timers 

Beamers  or  warpers 

Winders 

Topers  or  sizers 

Tacklers  or  overlookers 

Engine  drivers  and  firemen... 


$0  G4  to  $0  72 

80  to       96 

1  20  to  1  44 

14 

70  to       90 

50  to       80 

1  20  to  1  68 

1  12  to  1  G8 

96  to  1  68 


Mule-overlookers 

Carders 

Strippers 

Jobbers 

Grinders 

Drawing  and  slabbing  hands 

Intertnediate  and  roving 

Little-tenders  (full-time) 

Little-tenders  (half-time) 


$1  60  to  $2  00 

1  60  to 

2  00 

88  to 

96 

65  to 

76 

62  to 

76 

36 

16 

Spinnmg  masters  and  carders $1  20  to  $2  00 

1  20  to  1  40 

46  to  56 

28  to  34 

58  to  66 

60  to  60 

52  to  56 
85  to 

48  to  85 

84  to  2  00 

64to  84 


Spinners 

Piecers 

Creelers 

Hovers 

Slubbers 

Drawers 

Grinders 

Blow-room  hands. 

Engine  drivers 

Firemen 


The  course  of  tlie  rates  of  wages  in  America  under  the  factory  system  cannot  be  given  with  the  fullness  with 
which  I  have  been  able,  from  a  vast  deal  of  matter,  to  present  British  rates.  Still,  with  few  breaks,  I  am  able  to 
trace  the  progress  of  wages  quite  satisfactorily  from  the  inauguration  of  the  system  to  the  present  time.  For  the 
past  forty  years  the  American  record  is  very  clear.  The  early  American  record  is  not  complicated  by  the  presence 
of  the  hand-loom  weaver,  as  a  class,  and  of  course  is  free  from  the  results  of  the  contentions  of  the  hand-  and 
power-loom  weavers,  and  the  consequent  reactions  and  fluctuations  in  wages  which  in  England  so  trouble  the 
investigators  of  wages. 

The  hand-loom  weaver  of  America  never  earned  much  over  50  cents  per  day,  if  we  take  the  ordinary  shirtings  as 
the  test ;  for  of  this  fabric  a  hand  weaver  could  turn  off  from  40  to  60  yards  per  week,  for  which  he  received  from  5  to 
10  cents  per  yard.  These  statements  I  gather  from  the  books  of  Mr.  Samuel  Batchelder,  a  manufacturer,  kept  by 
him  in  1813,  and  ]3ut  into  my  hands  by  his  son,  Mr.  John  M.  Batchelder,  of  Cambridge,  Massachusetts.  According  to 
his  books  weavers  were  paid  for  shirtings  5  to  10  cents  per  yard;  sheetings,  12  cents;  ginghams,  10 to  12  cents; 
ticking,  10  cents ;  the  price  varying  according  to  the  fineness  of  the  fabric. 

In  1815,  before  the  power-loom  had  affected  production  in  this  country,  the  congressional  committee  on 
manufactures  reported  the  average  wages  of  cotton-mill  operatives,  for  men,  women,  and  children  indiscriminately, 
at  $1  50  per  week,  or  $78  per  year.  The  women  and  children  constituted  66  per  cent,  of  the  whole  number 
of  persons  employed,  which  was  reported  to  have  been  100,000.  These  statements  are  not  of  much  value,  but  they 
are  the  first,  so  far  as  I  am  aware,  to  give  the  wages  of  cotton-factory  operatives. 

The  first  Lowell  factory  started  operations  in  1823.  At  that  time  but  few  spinning-mills  were  in  existence. 
Few  accounts  are  to  be  found  which  give  rates  of  wages,  cost,  or  amount  of  product.  Doubtless  many  such 
statements  are  in  existence,  but  they  are  rarely  obtainable.  Through  the  courtesy  of  Mr.  Edward  Atkinson,  I 
have  received  authentic  records  of  a  large  number  of  representative  factories,  covering  the  period  from  1828  to 
1842-'43.  These  records  are  manuscript  statements  regarding  various  factories,  each  statement  being  certified  to 
by  the  agent  or  other  offtcer  of  the  corporation.  The  tabulations  from  these  records,  presented  herewith,  have  not 
been  in  print  before. 

For  1828  we  have  this  statement,  showing  the  average  wages  of  girls  (women)  per  week  for  two  of  the  best 
known  factories  in  Massachusetts  : 

Ci^i-drng J2  55 

Spinning 2  58 

"Weaving .T. 2  61 

Dressing 2  32 

Of  ^11 2  62 

These  were  gross  wages;  that  is,  board,  usually  $1  25  per  week,  was  deducted  from  the  weekly  pay  as  given. 

These  rates  did  not  vary  much  for  several  years ;  they  were  for  sheetings  and  shirtings,  No.  14  yarn.    The  same 

factory  in  1830  paid  wages  to  female  operatives  per  week  as  follows : 

Speeders,  etc $2  44 

Drawers ^  gy 

Warp  spinners 2  "1 

Filling  spinners 2  13 

Weavers 2  05 

Warpers .[/.[[.[".     2  43 

Dressers oj]^ 

Average  for  all  females :  highest,  August,  1836,  $2  53 ;  lowest.  May,  1836,  $2  19  per  week.  Same  conditions  as 
to  board^  as  in  1828.     These  rates  show  some  falling  ofl'  after  1830-'31,  but  this  is  readily  accounted  for.    When  the 
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factories  of  Lowell  made  calls  for  operatives,  they  made  a  bid  for  the  best  by  offering  wages  in  excess  of  those 
paid  for  domestic  service,  which  ranged  from  50  cents  to  $1  per  week,  including  living  ;  the  women  who  went  from 
house  to  house  to  spin  and  weave,  or  help  in  making  the  clothes  of  the  family,  could  not  earn  much  more  than  75 
cents  per  week.  There  was  a  widespread  feeling  that  the  factory  might  degrade,  and  thus  a  prejudice  grew  up 
against  it  which  could  not  be  removed  except  by  wages  liberal  in  comparison  to  those  paid  for  other  services.  The 
financial  difficulties  of  1837,  too,  had  an  influence  unfavorable  to  wages.  In  1842-'43  tliey  had  not  changed  much, 
as  will  be  seen  from  the  following  table,  giving  wages  for  men  and  women  for  a  very  large  number  of  factories  in 
New  England.    I  have  used  a  number  for  each  establishment  instead  of  the  name  of  the  corporation  or  flrm : 


Kind  of  goods. 


Drillings . 


Drillings . 


Drillings 

Drillings,  shirtings . 


Drillings. 


Drillings,  shirtings 

Drilhngs. 

Drillings 

Drillings,  twilled  goods. 


Sheetings  . 


Shirtings . 


Sheetings 

Sheetings,  shirtinga  . 

Sheetings 

Sheetings 

Sheetings , 

Sheetings 


18    Sheetings,  shirtings,  drillings  . 


Sheetings 

Shirtings 

Sheetings 

Sheetings,  drillings 

Drillings,  print  cloths,  lawns. 

Drillings,  twilled  goods 

Print  cloths,  driUings 


Shirtings,  drillings,  print  cloths. 

Priut  cloths,  drillings 

Sheetings,  drillings 

Print  cloths,  drillings 

Shirtings,  print  cloths 

Sheetings,  shillings 

Drillings,  sheetings 


33  j  Drillings,  print  cloths,  sheetings  , 

I 

34  Drillings,  shirtings 

35  Drillinga,  shirtings 


36 '  Drillings,  print  cloths 

37 1  Print  cloths 

38    Drillings,  shirtings,  sheetings  . 

I  Averages 


'Ko.  of 
yarn. 


Men. 


Aver- 
age 
wages 
per  day, 
gross". 


Women. 


Average 
wanes 

per 
week, 

net. 


Men. 


Aver- 
age 
wages 
per  day, 
gross. 


Women. 


Average 
wages 

per 

week, 

net. 


Aver-  ! Average    Aver-   Average'  Avbf-    Average,  Aver- 
age    ,    wa^e«        age        wages    j     age     j   wages   j     ago 

wages  j      per      '  wages  '      per      ;  wages  |      per      [  watres     ..-, 

perday,     week,     purday,     week,     perday,     week,    ipertiay,  perday, 
gross.  I     net.         gross.  ;     net.        gross.        net.      j  gross, 


14, 15  I 
14  i 

14  ' 

13,14 
14 
14 
14 

12A,  U 


14 
14 
14 
14 

14 

14  j 

14, 15  ' 

14  I 

14  I 

14  1 

14   ; 

20  j 

24  ■ 

24 

26 

30 

30 

30 
30 


36  to  39 
40 

40 
38 


91 

$1  41  '' 

92 

1  52 

77 

1  49 

80 

1  41 

77 
87 
91 


90 


74 
61 


83 

74 
91 

98 
95 
92 


1  42 

1  50 

1  42  I 
1  42 

1  54  \ 

1  42 

i 
142 

1  57 
1  87 
1  39 

1  53 


80 

1  39 

83 

1  52 

88 

1  61 

90 

1  39 

88 

1  45 

85 


1  36 
1  45 
147 
1  51 
1  44 

1  44 
1  64 
1  61 
1  50 
1  23 

1  48 
1  30 

1  37 

1  43 
1  60 

1  61 
1  42 
1  53 

1  47 


1  10 
95 

1  00 

1  10 
1  25 
1  13 
1  23 

1  14 

1  17 

1  40 

1  15 

1  05 

67 


1  18 
1  19 

1  20 
1  01 
95 
1  23 
1  24 

93 

72 

1  22 

1  25 

1  41 

1  32 


126 
1  29 

1  16 

94 

1  22 


1  11 


CLOTH-ROOM. 


Men. 


Women. '    Men. 


Women.!    Men. 


Women.'   Men. 


Men.    !   Men. 


Aver- 
age 
■wape.s 


$1  44 


1  45 
1  11 

1  32 

1  46 
1  41 

1  42  j 
1  42 

1  43  I 

1  45 

1  37 
1  33 
1  30 
1  20 

1  21 
1  40 


1  37 
1  39 

1  40 
1  36 
1  27 
1  43 
1  51 

1  39 
1  20 
1  50 
1  48 
1  40 

1  38 
1  25 


1  45 

1   54 

1  51 
1  54 
1  37 

1  39 


$0  99  $1   37 


1  19  I 
1  29  '■ 


1  15 

1  36 

1  07 
1  16 
1  11 
1  45 

1  10 

1  04 

1  26 

1  50 

1  09 

80 

1  18 
1  25 

1  02 

1  26 

1 20 : 

1  37 
1  37 
1  28 
1  15 
1  22 

1  09 
93 
133 
1  33  ; 
1  22 

13l! 
1  04  I 


96 

1  20 

1  IS 
1  37 
1  24 

1  19 


$1  46  :       $1  63 


1  80  ,       1  19 


1  31 
1  42 

1  65 

1  91 
1  39 
1  47 
1  58 

1  34 

1  40 

1  35 
1  35 
1  85 
1  59 

1  40 
1  47 


1  30  , 

1  27 

1  30 
1  62  I 
1  53  j 
1  71 

1  49 

2  07 
1  72 
1  73 
1  53 
1  50 

1  57 
1  70 


2  45 
1  68 

1  G9 
1  95 
1  56 

1  59 


1  22 
1  56 

1  15 

1  08 
1  40 
1  11 

1  25 

1  33 

1  34 

1  23  [ 

1  36  ' 

I 
85 

71  ' 

158' 
1  14  I 

129; 

1  27 
142 

1   30  I 
1  24 
1  54 
1  21 
1  33 

1  19 
71 
1  62 
1  63  j 
1  25 

1  63 

84 


1  64 
1  37 

1  32 
1  68 
1  38 


1  29 


Aver- 
age 
wages 
peraay, 
ro.ss.  [  gross. 


C  $0  90     1 
<     to      >   ?1 

(    1  50  j  i 

(    1  00  j ) 

A      ♦"     t? 
(    2  00     i 


1  81 

1  82 


1  08 


1  63  1  13 


(") 
1  50 


1  71 


1  35  I  1  20  ,  1  60 

1  60  I  1  42  I  1  76 

1  79  '  1  19  i  1  78 

1  66  I  1  12  1  1  63 

i  i 

1  78  .  1   10  ;  1  87 


1  72 
1  96 
1  50 
1  64 

1  63 
1  63 


s; 


1  67 

1  57 

1  81 
1  76 
1  99 
1  45 
1  85 

1  74 

1  61 

2  07 
1  73 
1  66 

1  67 
1  36 


2  02 
1  63 

1  90 

2  01 
1  77 


1 


1  10 

93 
93 

1  25 
(t) 
1  08 
(*) 
1  00 

*oo 

1  00 
1  00 

1  02 
1  29 
1  08 
1  12 
1  33 

1  25 

(t)      j 
1  33 
1  33  j 
1  02 

1  02 

(f)       I 

113; 

1  "0 
1  19 

1  19  ! 
1  33 
1  12 

1  19 


r.fl  26 

to 
(    4  00 


$1  00 

to 

2  00 


\,%\ 

1  33 

94 

1  53 

1  06 

1  87 

1  51 
1  51 
1  75 
(t) 
1  50 


I  7.3 

1  7."^  ' 

1  75 
1  50 
1  50 
1  03  , 
1  95 

1  75 
(t)        j 
1  93 
1  95 
1  73 

1  73 
(t) 


1  60 
1  7S 

1  7.^ 
]  n3 
1  63 

1  71 


1  33 

1  33 
1  30 
1  47 
1  40 

1  64 

1  64 

1  38 
1  38 
1  42 
1  25 

1  53 
*1  33 


to 
1  16 

1  00 

1  10 

1  13 

1  15 

00 


$2  08 


2  20 


2  30 
1  94 


1  94 

2  00 


\V:^l     2 
(    2  00  I  > 

(    1  00     ) 
^      to     ,^     2 
L    2  00     i 


1  25 
]   25 

1  32 
1  43 
1  53 
1  40 
1  15 

1  42 
]  25 
1  15 
1  15 
1  32 

)  32 
1  25 

1  33 

1  33 
]  47 

1  47 
1  13 
1  40 

1  43 


00 
to 
00 

1  06 

1  06 

79 


1  06  ; 

94  1 

84  ') 
to  } 
1  25     i 

1  04 

1  04 

1  03 
94 
1  06 
1  15 
1  05 

70 
80  j 
1  05  ' 
1  05 
1  03  ; 

1  03  ' 

80 

C        60     ■) 

•       '"        ■ 
(    1  06  I  i 

1  00  i 

1 13' 

1  13 
1  03 
1  15 


OS 


1  97 
1  97 
1  80 
1  87 

1  94 

2  15 


2  00 
2  00 

1  95 
1  95 
1  94 

1  93 

2  00 

1  SO 

1  87 

2  00 
2  00 
1  95 

1   05 

1  87 


2  00 
1  93 


1  07 


37  M  M 


Four  and  three-fonrths  cents  per  bale. 


1  Eiglit  mills  per  hundred  \Y,-i;;ht. 
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The  following  elaborate  table,  giving  a  record  of  the  progress  of  wages  in  the  United  States  from  1840  to  1880, 
I  have  compiled  from  original  returns  kindly  loaned  me  by  Mr.  Edward  Atkinson.  In  considering  them  it  should 
be  remembered  that  the  period  of  1870-75  was  one  of  inflated  prices,  and  due  allowance  should  be  made.  This  table, 
or  series  of  tables,  represents  the  whole  country,  the  variation  in  different  localities  being  quite  marked.  Under 
^' Males",  second  hands  and  overseers  are  excluded  : 


Occupations. 


'  1840. 


MALNE. 

Establishment  Ifo.  ]. 
Males. 

Common  laborers - 

Mechanica 

Picker  tenders 

Carders 

Spinners 

Weavers 

Dresser  or  slasher  tenders 

Watchmen 

Females. 

Weaving  only 

All  departments,  including  weaving  . 

NEW  HAMPSHIRE. 

Establishment  Ko.  1. 
Males. 

Common  laborers 

Mecbanics 

Picker  tenders 

Carders 

spinners 

Weavers 

Dresser  or  slasher  tenders 

Yard  and  watch 

Females. 

Weaving  only 

All  departments,  including  weaving  . 

Establishment  No.  2. 
Males, 

Common  laborers 

Mecbanics 

Picker  tenders 

Carders 

Spinners 

Weavers 

Dresser  or  slasher  tenders 

Tard  and  watch 

Females. 

Weaving  ouly 

All  departments,  including  weaving.. 

Establishment  No.  3. 
Males. -^ 

Common  laborers 

Mechanics 

Picker  tenders 


1850, 


1S60. 


1870. '1875.    1S80.:: 


Occupations. 


$6  00 
9  42 

4  65' 
4  26 
4  62 


$8  76; 

11  52I 

7  00 

7  on 

11  16 


$3  79 

3  50! 


3  40 


4  64 

8  16 


3  28 
3  25 


Carders , I     2  75 

Spinners,  mule 

Weavers 

Drcssi.i  or  slasher  tenders 

Yard  and  watcb 

Females. 
Weaving  only 

All  depai-tmcnts,  including  weaving 

Establishment  No.  4. 
Males. 

Common  laborers 

ileclianics 

Picker  tenders  and  carders 

Dresser  or  wlaslier  tenders 

Yard  and  watch 

Fem.ales. 

WcaviiiL^  only 

All  dt'parlmenta,  including  wea'^'ing  . .. 


3  00 

4  50 

6  00 

6  00, 

7  50 

9  00 

3  00' 

4  50 

6  00 

2  75 

4  25 

4  75 

5  00' 

6  72 

7  60 

5  00 

5  75! 

6  00 

10  00 

10  50 

10  50 

6  00: 

7  00 

8  00 

9  66 
10  00 


6  60 
5  94 


9  78 
12  54 

6  96 

7 

7  02 


10  35 
10  50 


5  40 
5  37 


$0  12 
11  94 
6  60 

6  60 

10  26 

7  74 

11  64: 
10  00 

7  38 
6  42 


9  75 
11 
8  46 
6  72 
6  48 


11  82 
11  20 


5  75 
5  41 


$7  50 
10  00 
5  40 

5  40 
9  72 

6  42 
9  60 

10  00 

6  90 
5  76 


7  08 
10  98 
7  20 
6  12' 
6  12 


10  00 
10  99 


5  82 

6  40 


15  25 

8  Oo| 
8  00| 

13  00 
8  OOJ 

12  OO' 

10  00! 

8  00 

7  25 


7  00 
10  50 
7  00: 

6  75; 


11  00 
9  00 


6  00 
5  34 


9  00 

11  82, 
7  14 


14  00 

7  00 
7  00 

10  00 
7  25 

10  50 

9  00 

i 

7  25' 

6  60 


6  GO 

10  00 
6  60 

6  25; 

11  00 
0  33| 

11  00 
9  00! 

7  25i 
5  671 


12  85 
6  60 
6  60 
9  00| 
6  25 

10  00' 

9  00 

I 
6  25 


6  00 
9  72 
6  00 

5  75 
9  60 ' 

6  75 
10  00 

9  00 

7  00 
5  50' 


9  00 
12  34 
7  60: 


3  81 
3  56 


4  86, 

4  67I 


5  02 
4  07 


|l 
7  00! 

10  44' 

7  14 
9  57 

8  10 

5  02 
4  44 


NEW  HAMPSHIEE— Continued. 

Establishment  No.  5. 
Males. 

Common  laborers 

Mecbanics 

Picker  tenders 

Carders 

Spinners 

"Weavers 

Dresser  or  slasher  tenders 

Yard  and  ■watcli 

Females. 

"Weaving  only 

All  departments,  including  "weaving  ... 

MASSACHUSETTS. 

ESTAKLISHMEKT  No.  1. 

Males. 

Common  laborers 

Mechanics 

Picter  tenders 

Carders 

Spinners 

Dresser  or  slasher  tenders 

Yard  and  watch 

Females. 

"Weaving  only 

All  departments,  including  weaving  ... 

Establishment  No.  2. 
Males. 

Common  laborers 

Mechanics 

Picker  tenders 

Carders , 

Spinners 

"Weavers 

Dresser  or  slasher  tenders 

Yard  and  watch 


1840. 


1850. 


1860.11870. 


4  68 
4  60 


$5  00: 
8  00 
3  30' 
3  75i 
3  24 

3  71 

4  25 
6  00 

3  71 
3  12 


5  52| 
8  52 
4  80 
4  50 


6  60 


2  75 
2  84 


6  36 


3  52 
3  22 


6  00 
4  50 

2  63| 
4  20' 

7  02' 


5  52| 

8  68 
7  02 
4 
2 

6  00 

9  79 
0  21 
6  36 

2  68 


4  61     4 


578 


In  the  wages  for  males  board  is  included. 


Establishment  No.  3. 
Males. 

Common  laborers 

Mechanics 

Picker  tenders  t 

Carders 

Spinners,  mulo 

"Weavers 

Dresser  or  slasher  tenders 

Dyers I     6  26' 

Yard  and  watch '     6  00 

Females. 

Spinners,  frame 

"Weaving  only  

All  departments,  incliading  weaving |    4  11 

Establishment  No.  4. 
Males. 

Common  laborers 

Mechanics 

Picker  tenders   

Carders    

Weavers    

Dresser  or  slasher  tender.s 

Yard  and  watch 

Females. 

"V^^eaving  only 

All  departments,  including  weaving  .. 

t  The  wages  in  first  column  are  for  1848. 


$6  00 
9  00 
5  00 

5  50 

2  87 

3  92 

4  50 

6  00 

3  92 
3  18 


4  98 
9  00 
4  98 

4  56, 

5  58: 


$9  00 
12  00 

7  60 

8  00 

5  25 

6  19 
8  00 
8  00 

6  19 
5  46 


1875. j  1880, 


$8  25,  $7  50 
U  00  10  50 
6  00  5  50 


3  73 
3  26 


6  00 
8  40 
6  00 
4  98 

2  40 
6 

11  04 

6  15 

7  00 

3  21 

4  64 
3  78 


8  40 

13  60 

9  00 

8  28 

10  86 

12  00 

8  40 

5  90 

6  42 

10  50 

14  28 

7  50 

9  36 

13  40 

13  20 

15  00 

12  00 

9  36 

13  83 

9  42 

8  04 

8  37 

10  00 

17  40 

10  29 

0  78 

4  23 

7  48 

6  36 

7  50 

13  75 

7  50 

8  75 

8  26 

15  00 

9  00 

7  65 

6  90 

6  00 
4 

4  92 
12  00 
8  00 

4  92 

5  16 


7 
12  12 

7 

7  26 
10 
II  16 

7  02 

5  35 
5  03 


9  00 
12  48 

6  75 

7 
12  ^ 

10  56 

11  62 
10  05 


10  02 
12  36 
9 

8  04 
12 

9  78 
12  83 
10  02 

9  96 

4  95 

7 
6  72 


6  00, 
13  00 

6  00 

7  50 
7  00 

10  90 
7  50 

6  60 
5  18 


6  HO 

4  75 

5  00 
10  00 

7  00 

5  00 
4  92 


6  00 
10  62 
6  60 
6  30 


7  60 

11  88 
5  25 
7  20 

12  00 

10  16 

11  22 
9  24 


7  80 
11  78 

8  40 

7  50 
10  50 

8  07 
13  30 

8  91 

9  60 

3  91 
7  38 
6  13 


4  80 
10  50 

5  40 

6  12 
6  00 
8  40 
G  00 

5  40 
4  80 
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OcotipationB. 


1S40.    1850, 


MASSACHTJSETTS— Continued. 
Ebtabushment  No.  5. 

Males. 

Common  laborers 

Mechanics 

Picker  tenders 

Ciirders 

Spinners,  mule 

Thread-dresser  tenders 

Yard  and  watch 

Females. 

■Weaving  only 

All  departments,  including  weaving  . . 


Establishment  No.  6. 

Males. 

Conunon  laborers 

Mechanics 

Picker  tenders 

Carders 

Spinners  

Weavers 

Dresser  or  slasher  tenders 

Yard  and  watch 

Females. 
Weaving  only 

AU  departments,  including  weaving  . 


EHODE  ISLAND. 

Establishment  No.  1. 

Males. 

Common  laborers 

Mechanics 

Picker  tenders 

Carders 

Spinners,  mule 

Weavers 

Dresser  or  slasher  tenders 

Yard  and  watch 


Females. 
Weaving  only 

All  departments,  including  weaving  . 

Establishment  No.  2. 

Males. 

Common  laborers  * 

Mechanics 

Picker  tenders 

Carders 

Spinners 

Dresser  or  slasher  tenders 

Yard  and  watch 


Females. 
Weaving  only 

All  departments,  including  weaving 

Establishment  No.  3. 
Males. 


Common  laborers 

Mechanics 

Picker  tenders  and  carders  . 

Spinners,  mule 

Woavtrs , 

En-sscr  or  slasher  tenders    . 
Watchmen 


Females. 
Weaving  only , 

All  departments,  inclndiug  weaving 

*  The  wages  in  third  column  are  for  1865. 
t  AVagc.H  of  females  estimated. 


1S«0. 


1870, 


|sT.-..ilvv». 


$8  10 

13  50 

8  5i 

C  30 

8  52 
12  00 

9  00 


$8  10   .$7  68 
15  00    14  10 


;  00 


9  00 
5  40 
7  98 
12  00 
9  00 


5  70 


I  00  9 
1  70  12 
75,    6 


3 

3  75[     G 

5 

4 

5 

6 


"1 

i  12! 

oo] 

i  62    10 
00 


oo:   7 

50    12 

75 

75 

67 

00 

92 

00 


9  00 
6  30 
9  24 
11  40 
9  00 


50 


75.  13  00, 


7  50 
11  10 


9  00 
9  00 
9  60 


$8  66' 

12  25'  10  60 

6  00 

7  58 
9  30 

11  69 


9  56 

12  90 

9  00 

5  62 
5  39 


7  25 
10  80 

5  75 
5  50 

5  75 

8  80 

9  80 

6  50 

6  65 

4  60 


6  12 
9  00 

8  61 
10  00 

9  331 


6  75 


6  05i     7  Ot 
5  89!     5  28;     6  57 


6  00 

9  00  13 

5  00  8 

6  75J  10 
5  50  8 

11  50j  13 

7  50  9 


50,  8  25 

00:  13  00 

25'  7  00 

OOj  9  75 

bO[  7  00; 

50,  12  00 

50  11  00, 

00,  0  251 

25,  5  75 


7  00 

11  50 

5  50 

8  50 

6  50 

12  00 

9  75 

6  75 

5  87 


Occupations. 


IStO. :  1S50. 


CONNECTICTJT. 

Establishment  No.  1. 

Males. 


Common  laborers 

Mechanics 

Picker  tenders  . . 

Carders 

Spinners,  mule.- 

"Weavers 

Slasher  tenders  . 
Yard  and  watch. 


6  00 

7  25 
9  00 

7  SOJ 

8  70' 
8  00 

5  75: 

5  20 


6  oo; 

9  00' 

6  00 

5  90 

7  95! 

7  60 

8  50 

6  00 

5  50 
4  75 


5  25 

8  50' 

7  53 

9  33' 

8  87 


Females,  t 
"Weaving  only 

All  departments,  including  weaving  . 

Establishment  No.  2. 
Males. 


Common  laborers 

Mechanics 

Picker  tenders 

Carders 

Spinners 

Weavers 

Dresser  or  slasher  tenders 
Yard  and  watch 


1800.  1870. 


$6  00 


1875. :  1880. 


$7  00    $0  00    ^(J  50 


12  75 
7  00 
7  00 
9  OOj 
6  75 

12  00 
9  00' 

6  25 

5  50 


10  50 

5  50j 

6  00' 
8  50 
6  25 


12  75 
fl  00 
5  50 
8  60 
0  75 


12  OU,  11  50 
8  00      8  00 


6  25 

5  75 


9  00'     9  00|     7  50 

15  00    15  00|  13  50 

7  50     7  50     7  50 


7  50'     7  50 
9  50   10  :>o 


9  00 
10  50 


INDIANA. 

Establishbient  No.  1. 

2fales. 


Common  laborers 

Mechanics 

Picker  tenders 

Card  ers 

Spinners 

Weavers 

Dresser  or  slasher  tenders  . 
Yard  and  watch 


6  00| 
8  75; 
4  50| 
6  25, 
2  76j 
4  46 
8  Ool 
6  00 


I 


3  00| 
2  05: 


I 


§  2  50  250 


3  00  350 
1  25  65 
3  60'  68 


Females. 
Weaving  only 

All  departments,  including  weaving 

NOKTH  CAROLINA. 

Establishment  No.  1. 

Males. 

Common  laborers  J 

Mechanics ' j    4  50  450 

Picker  tenders '    2  75  300 

Carders 

Spinners 

Weavers 

Dresser  or  slasher  tenders 

Yard  and  watch 

Females. 
Weaving  only 

AU  other  departments,  excluding  weaving 

Establishme>t  Xo.  2. 

Males. 

Common  laborers 

Mechanics 

Picker  tenders 

i.'arders 

Spinners 

Weavers 


10  SO    12  00    12  00- 
10  00    10  00    10  OO- 


7  50      6  75,     6  Off 
12  66,  14   10,  11  28 


I 

7  86  7  14| 

9  06  8  94; 

3  75  3  90, 

3  72  3  63  . 

11  00  10  80J 

7  50  6  75 


6  00 

7  08 
4  50 


3  60: 
3  24' 


3  90' 
3  78' 


6  00,100  00 


I 

2  50, 

6  00, 

4  ool 
) 

3  GO' 

2  ool 

I 

3  50 

4  50 1 
6  00 


3  6O1  40 
1  25'  68 


3  50 
1  50 


2  50, 
G  00; 
4  00! 

3  60| 

2  00| 

3  50  . 

4  5il  . 
G  00 

3  61'  - 

1  5U 


9  00 
6  00 


4  04 
3  78 


3  GO 
6  00 

4  50 
3  00 
2  50 


3  60 
«  00 

4  50 

5  00 

1  ,10 


Dresser  or  slasher  tenders 

Yard  and  watch 

Females. 
Weaving  only 

All  departments,  including  weaving    

;  For  IMi.',,  in  confederate  currency. 
5  These  wages  are  for  1,^52. 


G  00 


2  50 


.">70 
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Occupations. 

i 1840. 

1 

1850. 

1860. 

1870. 

1875. 

1880. 

Occupations. 

1840. 

1850. 

1800. 

1870. 

1875. 

1880. 

UOETH  CAKOLINA— Continued. 

ESTABLISHJIEXT  Ko.  3. 

JUales. 

.  !  $2  25 
■   '     6  00 
-.;     3  00 
..'     3  CO 

$3  00 
6  00 
3  00 
3  60 

$4  50 
9  00 
5  25 
5  25 

$4  50 
10  50 
5  25 
5  25 
5  25 
4  02 

$3  90 
10  50 
5  25 
5  25 
5  25 
4  02' 

$3  90 
10  50 
4  SO 

4  80 

5  25 
4  02 

i                            GEORGIA. 

{                  Establishment  ITo.  1. 
Males. 

?6  12 
16  02 
6  48 

6  00 
3  06 
5  76 

11  25 

7  50 

7  20 

$4  32 
12  42 
5  40 
5  40 
3  12 
7  20 

Common  laborers 

Picker  tenders 

Carders 

--'     3  CO 

3  60 

4  00 

9  00 
7  00 

5  76 

Yard  and  watch 

Females. 
Weaving-  only 

Females, 

..[     1  60 

1  50 

1  50 

2  40 

2  40| 

2  40 

1 

Last  year  I  published  the  wages  paid  iu  various  industries  iu  Massachusetts  for  the  years  1860, 1872, 1878, 
1880-'81,  giving  rates  iu  gold  values.  From  the  returns  published  then  I  have  compiled  the  following  tables,  showing 
average  wages  in  cotton  manufactures  for  the  years  named.  The  averages  given  are  drawn  from  the  actual  wages 
paid  a  large  number  of  operatives  of  each  grade,  as  shown  by  the  wage-books  of  the  various  factories  visited  : 


Occupations. 


openers  and  pickers 

Openers  and  picters,  boys 

Stviiipers 

Grinders 

I\-amo- tenders 

Drawers 

Kailway  and  alley  boys 

Slubbers 

Overseers  of  carding 

Section  bands 

Second  bands 

Overseers  of  spinning 

Second  bands 

Section  bands 

General  bands 

Young  persons 

Spare  bands 

Mule  spirmers 

Mule  spinners,  -svomen 

Back -boys 

Dofiers 

Frame  spinners 

Fr.ome  spinners,  boys  and  girls  ^'..- 

Frame  spinners,  girls 

Frame  spinners,  boys 

Bing  spinners,  overseers 

King  spinners,  second  bands  

King  spinners,  tbird  bands 

King  .spinners,  girls 

Doffers,  boys 

Fly  and  jack-frame  tenders 

Keeling  and  warping,  overseers. . . 
Keeling  and  warping,  second  bands 
Keeling  and  wai-ping,  spare  hands, 

girls. 
Keeling  and  warping,  spoolers 


AVEKAGE  WEEKLY   WAGES; 
STANDARD,    GOLD. 


1800.      1872.       1878.   |    1S81 


$4  76 

2  57 
4  48 

6  51 

3  48 
2  33 

2  70 

3  50 

16  70 
12  00 

8  00 

17  70 

7  00 

9  00 
C  00 
3  46 
3  45 
6  33 


$7  35 

4  55 
7  00 
7  50 

5  65 


3  30 
26  67 


16  00 
26  67 
14  67 


2  07 

3  00 

3  28 

2  08  1 

I 

2  37  * 


4  69 

4  53 

10  70 

6  30 

3  68 


11  52 
7  50 
4  00 
3  00 

2  50 

3  50 
9  00 

4  50 
2  40 


14  67 
9  33 
4  48 


$6  23 

3  45 

5  06 

7  34 

4  47 
3  70 

3  45 

4  80 

18  72 
11  40 

10  00 

19  45 

8  00 

11  40 

6  44 

4  00 

7  41 
4  00 

2  32 

4  65 

3  96 
3  34 

3  52 
2  70 

18  00 

9  00 

5  50 

4  20 
2  80 

5  80 
K.  00  I 

9  00  I 
4  20  1 


$6  67 

3  45 

6  21 
8  42 

4  90 
4  52 

4  41 

5  90 

17  80 
10  63 

10  18 

18  06 

11  71 
10  01 

5  90 
4  11 

3  77 
10  09 

8  52 

2  97 

4  27 

5  38 

3  95 

4  38 

3  00 
13  80 
10  51 

8  01 

4  95 
2  70 

7  05 
16  05 

9  44 
4  33 


Increase 
or  decrease 
for  1881,  as 
compared 
with  1878. 


Occupations. 


+$0  44 


+  1  15 

+  1  OS 

+  *3 

+  82  j 

+  96  i 

+  1  10  ' 


78 

18 

1  39 

3  71 

1  39 

48 

39 

—  23 
+  2  68 
+  4  52 

—  65 


+ 


+  1  42 

—  39 
+  88 
+  30 

—  4  20 
+  1  51 
+  3  11 


H- 


10 
1  25 
+  1  05 
+  44 
+       13 


Keeling  and  warping,  young  persons 

Keamers 

Warpers 

Dressers 

Dressers,  overseers 

Slasher  tenders 

Drawers 

Drawers,  section  bands 

Drawers,  third  bands 

Drawers,  room  bands 

Twisters,  women 

Weavers , 

Weavers,  overseers 

Weavers,  second  bands 

Weavers,  section  hands 

Weavers,  spare  bands 

Weavers,  four  looms 

Weavers,  five  looms 

Weavers,  sis  looms 

Weavers,  eight  looms 

Kobbin-boys 

Cloth-room  overseers 

Clotb-room  second  bands 

Cloth  room,  men 

Cloth  room,  women  and  boys 

Packing  room,  girls  and  boys 

Dyers 

Bundlers  

Overseers  of  repairs 

Meclianics 

ilcchauics,  laborers 

Engineers 

Firemen 

Overseers  of  yard 

Tard  hands 

Watchmen  


AVERAGE  WEEKLY  WAGES; 
STANDARD,    GOLD. 


ISttO.       1872.       1878.       1881, 


$2  53 

7  35 
4  22 

8  19 
21  91 


4  56 
6  25 

6  00 

5  00 
4  50 
4  44 

17  41 

7  00 
7  74 
4  50 


4  00 
18  10 

7  17 

5  44 
4  06 

4  03 

5  87 
0  00 

17  10 

8  35 
5  47 

9  00 
7  09 

11  56 

5  22 

6  83 


$4  53 


5  90 
15  47 
21  33 
10  00 

5  64 
10  67 


5  33 


10  67 

6  61 
5  78 

7  81 
9  50 

11  33 


14  67 
8  64 
8  16 
4  80 


8  93 
8  69 
17  33 
12  16 


$3  00 

9  25 

5  30 

11  27 

20  40 

9  79 

5  55 

8  34 

6  90 
6  00 
5  00 
5  88 

20  00 

9  00 
9  71 
5  25 

3  96 

4  50 

5  01 

6  30 
4  50 

17  25 
9  30 
6  45 
4  27 
4  70 
8  13 
8  88  I 

20  00  j 

10  72 
6  94  j 

11  37 
8  33 

16  05 
6  32  j 
8  13 


$5  10 

5  57 

6  23 
10  23 
18  00 

7  50 

5  49 

6  78 
6  86 

8  19 

5  85 

6  44 

16  39 

10  91 

9  18 
6  06 

5  64 

6  66 

6  74 

8  23 
3  78 

11  50 
10  00 

7  69 
5  20 

5  69 

6  30 

8  27 
18  39 
13  51 

7  OD 

17  75 

9  33 
17  37 

7  69 

9  23 


Increase 
or  decrease 
for  1881,  as 
compared 
with  1878. 


-l-$2  10 

-  3  68 
+     93 

-  1  04 

-  2  40 

-  2  29 

-  06 

-  1  56 

-  04 
+  2  19 
+  85 
+      56 

-  3  61 
+  1  91 

-  63 
-I-  81 
-f  1  68 
+  1  16 
+  1  73 
+  1  93 

-  72 

-  6  75 
70 

124 


+ 


+  93 

+  89 

_  1  83 

-  61 

-  1  61 
-f  2  79 

+  15 

■f  6  38 

+  1  00 

-1-  1  32 

+  1  37 

+  111 


■'  Braiders. 

Between  1860  and  1878  there  was  an  increase  of  19  per  cent,  in  the  wages  paid  in  the  cotton-mills  of 
Massachusetts;  between  1878  and  January,  1881,  there  was  an  increase  of  9.1  per  cent.  An  apparent  decrease 
took  place  in  the  wages  paid  certain  overseers.  This  probably  was  not  as  a  rule  true,  but  the  wages  of  this  class 
vary  very  much  even  in  the  same  locality,  rates  depending  on  skill,  length  of  service,  etc.,  and  not  on  market  rates. 

From  an  original  investigation,  conducted  in  1880  in  the  New  England  states  and  New  York,  I  am  able  to  give  the 
wages  paid  in  many  representative  cotton  factories,  with  various  collateral  facts  important  in  their  consideration. 
This  series  of  tables  gives  the  wages  for  vaiitms  grades  and  kinds  of  goods.  The  side  numerals  indicate  the 
establishment,  which  by  this  means  can  be  traced  through  the  tables  of  products  given  farther  on  for  the  states 
named,  so  that  wages  and  products  relative  to  the  same  factories  can  be  compared. 
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MAINE. 


VKOPOBTION  OF  EMPLOTlSe 
IN  EACH  100. 


Goods  manufactured. 


Cotton  cloth 

Cotton  cloth 

Cotton  cloth 

Cotton  cloth 

Cotton  cloth 

Cotton  cloth  and  bags 

Cotton  goods 

Cotton  goods 

Cotton  goods,  colored 

Print  cloths,  silesia,  and  cam- 
brics. 

Sail  and  overall  duck 

Sheetings '.. 

Sheetings 

Sheetings 

Sheetings 

Sheetings,  etc 

Sheetings  and  shirtings 

18  Warps  and  grain  bags 

19  "Warps  and  grain  bags 


30 
33 
34 
34 
29 
32 
30 
40 
31 
65 

30 
40 
33 
32 
33 
34 
32 
40 
36 


60 
55 
51 
51 
42 
56 
65 
50 
64 
25 

50 
60 
55 
56 
55 
51 
56 
50 
64 


6 

2 

7 

15 

7 
7 
8 
7 
U 
8 
5 
6 


5 
5 
4 
4 
18 
4 
6 
4 
3 


AVERAGE    PAY    OF    EACH    CLAfcS 
PES  WEEK. 


$8  60 
7  50 
7  00 
7  00 


7  50 
7  00 
7  00 

7  50 

8  00 


$6  00 
6  00 
5  00 
5  00 


7  50 

7  25 

7  25 

7  50 

8  00 

7  00  1 

7  25 

7  50 

7  50 

5  00 
5  50 
5  00 

5  50 

6  00 

7  00 
7  00 
7  00 
7  00 
7  00 
5  00 
7  00 
5  40 
5  00 


$3  00 

2  25 

3  00 
3  00 


2  75 


2  75 
4  75 

3  00 

3  50 
3  00 
2  50 
2  25 

2  25 

3  00 

3  00 
3  00 


f=( 


$2  50 
2  25 
2  00 
2  00 


75 


2  76 

3  50 
3  00 

3  00 
3  00 
2  50 
2  25 
2  25 
2  00 

2  25 

3  00 


I'AYOFEPIXNEUS 

PA Y  OF  WE AVEHK 

PAY  or  PIECE 

I'KH  WEEK. 

PEK  WEEK. 

WEAVERS  PEU 

WEEK.     j 

1 

1 

.CI 

4> 

M 

i: 

^ 

^   1 

a 

^ 

B 

3 

a 

A 

$7  50 

$3  00 

$7  68 
8  00 

$5  00 
5  50 

11  00 

9  00 

11  00 

8  00 

$6  00 

$3  00 

8  00 

3  00 

11  00 

8  00 

6  00 

3  00 

8  00 

3  00 

6  00 

2  70 

7  15 

4  42 

11  00 

9  00 

4  00 

4  00 

7  89 

5  32 

11  00 

9  35 
9  00 
9  00 

8  50 

4  50 

10  50 

8  00 
10  00 

5  40 
5  00 

10  50 

6  00 

4  60 

13  00 
12  00 

10  00 
10  00 

10  00 
10  00 

5  00 
5  00 

10  50 

9  60 

8  00 

5  00 

8  00 

5  00 

11  00 

9  00 

8  00 

5  50 

8  00 

5  50 

11  00 

9  00 

8  00 

5  75 

8  00 

5  75 

11  50 
U  00 

10  00 
9  00 

8  00 
8  00 

5  50 
4  00 

6  00 

3  00 

11  00 

9  00 

8  00 

5  75 

8  00 

5  73 

6  00 
6  00 

4  20 

4  20 

9  00 
9  00 

6  00  ! 

6  00  1 

I 

H0UK6  OF  LABOR. 


A 

13 

a 

^ 

rt 

41 

in 

^ 

06 

66 

66 

06 

66 

66 

66 

66 

m 

64  J 

66 

66 

66 

66 

66 

66 

06 

OS 

66 

06 

NEW  HAMPSHIKE. 


Cotton  goods 

Cotton  goods 

Cotton  goods 

Cotton  goods 

Print  cloths 

Tams  and  tine  sheetings  . 


33 
30 
31 
31 
40 
33 


60 

7 

$7  50 

$5  40 

$2  40 

$10  00 

$8  00 

45 

12 

13  ! 

7  50 

5  50 

3  00 

$3  00 

10  00 

8  00 

44 

13 

12 

7  50 

5  50 

3  00 

3  00 

10  00 

8  00 

56 

9 

5 

7  50 

5  30 

3  30 

3  30 

1  12  00 

9  00 

40 

]2 

8 

7  00 

5  60 

50 

60 

11  00 

9  00 

34 

17 

16 

7  50 

j  5  50 

3  00 

3  00 

6  50 

1 

6  50 

$7  50 


1  00 
i  50 


$8  00 
8  00 


$5  00 
5  00 


4  25 
4  26 


lOJ 

11 

11 

lOJ- 

llj 

nj 


lOJ 

C4J 

n 

64* 

9* 

64J 

105 

64* 

ii-i 

69 

11* 

09 

MASSACHUSETTS. 


1 

Cottonades 

35 
46 
15 
30 
35 
45 
24 
36 
45 
33 
20 
29 
36 
13 
25 
26 
25 
43 
25 
35 
10 
35 
35 
35 
33 
32 
36 
34 
35 

45 
30 
70 
60 
65 
44 
63 
44 
46 
57 
30 
71 
44 
38 
50 
40 
55 
47 
10 
45 
70 
45 
45 
48 
50 
41 
44 
49 
45 

10 
14 
10 

5 

10 
10 

5 
5 

$8  00 
10  49 

6  00 

7  92 
9  00 

$5  50 
6  92 

5  00 

6  25 
6  00 

$2  50 

3  25 
2  50 
2  60 

4  50 

$2  50 
4  16 
2  50 
2  50 
4  00 

$10  00 
11  41 

8  50 
6  00 

9  00 
11  42 
11  01 

[  10  00 

10  00 
9  00 
9  50 

11  70 

12  00 

$4  86 

11  08 

3  60 

3  50 

3  00 

9  CO 

5  00 

6  00 
8  00 

7  25 
10  08 

8  00 


$10  18 
8  60 
8  00 
10  00 
10  02 

$7  62 
4  20 
4  00 
4  50 
2  70 



$10  00 
23  10 

$3  60 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10* 

lOJ 

lOi 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10* 

10 

10 

10 

10 

10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

VJ 
8i 
7i 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
7J 

10 

10 

10 

10 

10 

60 

2 

Cotton  clotli 

60 

3 

Cotton  cloth 

60 

4 

Cotton  cloth 

60 

5 

60 

6 

Cotton  cloth 

5 
6 

12 
5 
5 

30 

6 

7 
8 
5 
5 
20 

00 

7 

7  92 
7  00 
7  00 
7  50 
9  41 
7  50 
9  60 
7  60 
7  50 

7  75 
9  00 

8  00 
11  00 

7  60 

4  98 

5  00 

4  50 

5  00 

5  84 
4  86 

6  00 
6  00 

4  50 
6  00 

5  00 

6  00 

7  00 
6  50 

2  28 

3  50 

4  00 
'3  00 
3  83 

2  28 

3  00 
3  00 
3  00 
3  02 

9  70 

3  60 

60 

H 

Cotton  goods 

7  50 

7  00 
6  00 

10  71 

8  00 

11  00 

4  50 
4  00 

4  50 

5  81 
4  00 
7  50 

60 

1) 

60 

Cotton  goods 

60 

11 

00 

n 

60 

13 

10 
25 
11 
16 
12 

5 
30 
10 

8 
10 
10 
12 
12 
13 
12 
15 
10 

10 

24 

14 

18 

8 

5 

35 

10 

12 

10 

10 

5 

5 

14 

8 

10 

3  50 
3  00 
3  00 
3  50 

2  50 

3  00 

4  00 
2  50 

3  50 

2  75 

3  00 

3  60 
2  50 
2  40 

4  50 
2  50 

60 

14 

60 

Cotton  goods 

Cotton  goods  and  hosiery 

Print-s 

10  00 
9  00 
9  60 

12  00 
4  20 

9  00 
6  60 
8  40 
5  40 
3  65 

7  20 

4  50 

60 

16 

9  00 
9  00 

3  60 

4  50 

60 

17 

9  00 
11  00 
10  00 

9  00 
10  00 
10  08 

4  60 
7  00 

4  00 
3  50 
6  00 

5  04 

60 

Cotton  and  worsted  goods 

Cotton  duck  and  yarn 

Cotton  flannel 

60 

60 

M 

9  00 

3  50 

60 

21 

Ginghams 

10  00 
13  36 

11  60 
9  00 

10  00 

13  25 

10  62 

11  86 
9  30 
9  00 

6  00 

7  50 
10  25 
9  00 
7  00 
7  00 

10  00  ; 

9  70 
10  43  ' 

7  20 

4  60 

3  50 

60 

Print  cloths.... 

10  00 

7  50 

2  67 

3  75 

60 

10  08 

5  00 

23 

60 

Print  cloths 

7  00 

8  00 

10  25 

5  00 

5  00 

6  50 

2  50 

2  60 

3  67 

2  50 
2  50 

4  00 

7  00 

8  00 

4  00 
4  00 

60 

11  08 

9  62 





7  62 
6  20 

25 

Print  cloths 

60 

28 

Print  cloths... 

60 

■V 

Print  cloths 

60 

28 

60 

?.o 

8  00 

7  50 

8  25 

7  00 

5  50 

6  30 
6  00 

4  00 

60 

10 

60 

n 

Sheetings,  ailesias,  and  fancy 
cottons. 

Towels  and  cotton  duck 

15 
30 

76 
60 

6 

5 

4 

5  ; 

8  00 

9  00 

7  00 
6  00 

3  00 
3  50 

3  00 
3  60 

9  50 

7  00 

60 
60 

,.^1 
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PKOPOETION  OF  EMPLOYES 

AVERAGE  PAY 

OF  EACH  CLASS 

PAT0F8PIKNEKS 

PAT  OF  WEAVERS 

PAT  OF  PIECE 

IS  EACH  100. 

PEE  WEEK. 

PEK  WEEK. 

PEE  WEEK. 

WEEK. 

HOURS  OP  LABOR. 

Goods  mamifactttred. 

i 

•a 

1 

a 
£ 
2 

a 

o 

s 

■S 

<D 

a 

■a 

■s 

^ 

_^ 

■>i 

^i 

fr 

^ 

t 

OD 

"3 

a 

i 

® 

a 

§ 

i 

"3 

1 

ft 

g 

•a 

g 

° 

R 

tt 

a 

ts 

a 

Fh 

S 
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a 

& 

w 

;i 

w 

l-I 

ti 

^ 

S 

^ 

k 

1 

Cotton  gooda 

24 

60 

10 

6 

$9  00 

$6  72 

$4  00 
4  00 
3  00 

$3  00 
3  00 
3  00 

$8  60 

8  50 

10  00 

$6  00 
6  00 
8  00 

$9  00 
9  00 

$6  00 
6  00 

11 

11 

lOi 

11 
11 
11 
11 
11 
11 
11 
11 

66 
63 
66 
66 
66 
66 
66 
66 
66 
66 

^ 

Cotton  goods 

24 
32 

60 
47 

10 
9 

6 
12 

9  00 
7  50 

6  72 
6  50 

lOJ 

11 
11 
11 
11 
n 
11 
u 
11 

?t 

Cotton  goods 

$9  25 

4iA  AO 

4 

25 
25 
30 
34 
10 
32 
20 

61 
61 
30 
48 
.  80 
53 
50 

9 

9 

10 

9 

8 
10 

5 

5 

30 

9 

10 

7 

20 

10  00 
10  00 

8  00 
10  00 

9  00 
9  00 

7  00 
7  00 

5  75 

6  00 
6  00 
6  00 

3  50 
3  50 
3  00 
3  60 

3  50 

3  00 
3  00 
3  00 
3  60 

2  50 

3  00 

10  30 
10  30 

9  50 
10  00 

5  50 
12  00 

8  00 
/ 

8  00 
8  00 

8  50 

9  60 
4  00 

12  00 
8  00 

9  00 
9  00 

4  50 
4  50 

1 

5 

1 

fi 

Tama 

7 

Tama 

fi 

9 

Spool  thread,  yams,  etc 

Spool  thread,  yama,  and  knit- 
ting cotton. 

10 

11 

TVadding,  batting,  and  wiping 
waste. 

90 

5 

5 

9  00 

6  00 

5  00 

lOJ 

lOJ 

63 

CONNECTICUT. 


1 

Fine  cotton  goods 

? 

Cotton  duck 

21 

50 

11 

18 

$7  20 

$6  70 

$3  30 

$3  30 

$9  00 
6  00 

»4  60 
4  00 

11 

"i 

12 

12 

Hi 
11 

12 

Hi 

m 

12 

12 

12 

12 

Hi 

12 

12 

12 

12 

12 

12 

12 

11 

11 

12 

12 

11 

Hi 

Hi 

12 

11 

lOi 
Hi 

12 
Hi 

Hi 
12 
15 
Hi 

12 
12 

5 

9i 
9 
9 
8i 
11 
9 

8i 
8i 
9 
9 
9 
9 
84 
9 
9 
9 
9 
9 

: 

11 
11 

9 

9 
11 

9 

8i 

9 

11 

6i 

8i 

12 
8i 

8i 
9 
15 
8i 
9 
9 

60 
66 
.69 
69 
66 
66 
69 

3 

Cotton  duck 

4 

Duck 

100 
43 
44 
44 
63 
33 
50 
30 
60 
45 

7  60 

7  50 

8  50 

9  50 
10  08 

9  00 

6  00 

7  00 
7  50 
7  32 
7  02 

7  50 

8  00 
7  00 
6  00 

6  00 

7  62 

8  60 
7  20 
7  00 
7  60 

7  00 

6  30 

8  10 

8  52 

7  50 

9  00 

C  75 

9  00 
9  00 

7  25 
7  00 

10  50 
6  78 
9  00 

6  00 

7  50 
7  00 

$6  40 
6  00 

5 

Cotton  duck  and  sail  twine . . . 
Ginghams  and  dress  goods... 
Gingliams  and  dress  goods  . . . 
Hoaierv  yam 

47 
34 
40 
22 
33 
26 
55 
25 
38 

7 
14 
14 
15 
22 
13 
5 
5 
9 

3 
8 
2 

12 
12 
10 
10 

8 

6  00 

6  00 

7  00 
6  00 
6  50 
5  50 

5  00 

6  36 
6  00 

5  50 

6  00 
5  60 
4  50 
4  00 
4  50 

4  60 

5  00 

4  75 

5  00 
0  00 

6  00 
5  00 
5  10 
5  40 
5  60 
5  33 

5  75 

7  00 

5  00 

6  75 
6  00 

5  OO 
5  20 
4  80 
4  60 

4  50 

5  00 

4  00 

3  60 

4  08 
4  00 
3  00 
3  00 
3  00 

2  30 

3  25 

2  50 

3  00 

2  25 

3  00 
3  00 

3  50 

4  00 
4  14 
2  50 

2  50 

3  00 
2  50 

2  62 

3  00, 
3  00 

3  00 

4  60 

4  25 

5  00 
4  00 

2  75 

2  26 

3  00 

3  22 

6  10 

4  00 
4  00 
2  60 

4  00 
3  60 
3  54 

2  75 

3  00 
3  00 
2  50 
2  85 

2  60 

3  50 
3  00 
3  00 
3  50 

6 

$9  12 
12  00 

11  00 

12  00 
11  60 

8  00 
7  92 

7  20 
6  60 

8  00 

9  00 

$6  75 
9  00 
9  00 

10  00 
8  00 

6  00 

7  50 

10  80 
8  82 

4  68 
6  00 

7 

8 

9 

Cottons,  mosquito  nettings,  etc 
Print  goods 

14  00 
10  00 

7  00 

8  00 
6  65 

9  00 
12  00 

6  60 

7  00 
4  50 
4  00 

4  00 

5  25 
4  00 

4  00 

5  40 

10 

66 
69 
69 
69 
69 

11 

Print  goods 

12 

Print  goods 

13 

Print  clotiis 

14 

Print  cloths 

15 

Print  cloths 

Prints,  sheetings,  etc 

'     33 
30 
26 
41 
22 
38 
35 

33 
60 
42 
26 
72 
44 
45 

17 
7 

16 

17 
6 
9 

16 

17 

3 

16 

17 

9 

5 

11 

25 

14 
13 
10 
22 
6 

17 

4 
10 

11 
10 

3 

2 

13 

20 

6 

23 

7  50 

8  00 

16 

69 
69 

17 

Patent  hard-laid  twine 

Seine  twine 

18 

69 

19 

Seine  twine  and  welting  cord. . . 
Cotton  seine  twine 

20 

4  00 
4  13 
2  60 

2  00 

3  00 

2  60 

4  00 

3  60 
3  00 
3  75 

3  25 

4  00 
3  50 

2  60 

2  26 

3  60 

3  00 

4  50 

3  00 

4  60 
3  00 

69 

69 

21 

Cotton  seine  twine  and  netting . 
Sheetings 

5  OO 

8  04 

9  00 
9  00 

8  00 

9  37 
9  50 

11  24 
8  00 

4  25 
7  56 
4  50 
6  00 

6  60 

7  75 

8  00 

9  14 
6  00 

6  60 
9  24 

7  00 
9  00 

7  00 
9  00 

8  00 
7  68 

6  50 
12  17 

7  80 

5  00 

3  76 

4  00 

4  60 

5  00 
4  00 
4  00 

6  77 

4  00 

7  50 

5  50 

23 

69 
66 
66 
69 
69 
66 
66i 

23 

Sheetings 

34 
25 
53 
33 
36 
43 
31 
29 

29 

40 
28 

40 
40 

60 
27 
60 
33 
20 
27 

40 
25 
42 
28 
34 
36 
24 
54 

21 

50 
56 

34 
37 

44 
49 
25 
27 
50 
24 

15 
25 
5 
25 
17 
11 
23 
11 

33 

6 
6 

15 
13 

3 

22 
12 
20 
26 
26 

24 

Sheetings 

25 

Sheetings 

26 

Sheetings 

27 

Light  sheetings 

28 

Sheetings  and  print  goods 

9q 

Cheviot  shirtings,   and   blue 
and  brown  denims. 

Fine  shirtings,  white  vestings, 
etc. 

Spool  cotton 

Cotton  tickings,  blue  driUs, 
and  shirting  stripes. 

Various  kinds  of  cotton  cloths . 

Various  kinds  of  line  cotton  ' 
goods. 

Cotton  warps 

Cotton  warps 

30 

69 

31 
32 

9  80 

14  00 
10  00 

8  35 
8  24 

8  10 

6  00 

7  60 

7  12 
7  50 

6  50 

$5  00 

66 
60 

33 

8  00 

8  60 

9  00 

3  00 

5  00 

4  00 

66 

34 

72 

35 

66 

36 

66 

37 

6  00 
6  00 

3  00 

38 

Cotton  warps 



90 
66 

39 

Cotton  warps  and  yarns 

40 

69 

41 

Cotton  yams 

8  00 

7  00 

69 

582 
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PKOPOUTION  OF  EMPLOYIiS' 
IN  EACH  100. 


Goods  manufactured. 


Cotton  goods 

Fme    shirtings    and     broad 
sheetings. 

Knit  underwear 

Knit  underwear 

Knit  underwear 

Print  cloths 

Print  cloths 

Print  cloths 

Print  cloths 

Print  cloths 

Print  cloths 

Print  cloths  

Print  cloths  and  cheese  band- 
ages. 

Sheetings  and  denims 

Sheetings 

Sheetings 

Sheetings 

Light  sheetings 

Light  sheetings 


23 
19 

40 
35 
34 
26 
33 
41 
21 
31 
20 
3D 
41 

34 
36 
33 
25 
45 
18 


10 

5 

57  I  14 
■  22 
43 
35 
41 
47 
46 
46 


44 
36 
50 
49 

44 
67 


AVEItAGE  PAY   OF  EACH   CLASS 
PER  WEEK. 


■  PAT  OF  SPINNERS   PAY  OF  WEAVERS 
PER  WEEK.  PER  WEEK. 


a 

oi 

fl 

a 

® 

a 

o 

■a 

a 

^ 

a 

$8  16 

$6  30 

$3  42 

8  25 

5  16 

2  22 

10 

6 

18 

26 

16 

12 

18 

15 

15 

9 

11 

2 

6  50 

8  00 
0  00 

7  13 

5  60 

6  76 
6  90 

6  73 

9  75 

7  01 
4  87 


15 

7 

7  00 

22 

6 

7  10 

10 

7 

7  00 

10 

10 

7  44 

9 

2 

5  18 

17 

8 

8  24 

4  00 
6  00 
6  00 
4  45 
4  00 
.5  18 

4  22 

5  03 
5  00 
4  95 
4  22 

4  80 
4  50 

4  71 

5  21 
3  90 
5  66 


3  50 
3  00 
2  80 
2  87 
2  30 
2  23 
2  50 
2  83 
2  90 
2  95 

2  53 
2  89 
2  26 
2  62 


$3  30 

$11  62 

2  60 

10  08 

5  75  ; 

3  00 

12  00 

3  00 

8  22 

J8  26 
9  68 

4  00 
8  50 

5  00 


3  25 
3  17 
2  93 
2  60 
2  71 

2  60 

3  36 

4  00 

2  72 

3  12 
3  10 

2  71 

3  48 
2  62i 


PAT  OF  PIKCK     1 1 

WEAVERS  PER    '\    HOURS  OP  LABOR. 
WEEK.  I 


57 

50 


9  60 

5  64 

4  50 

3  25 
6  00 

9  00 

'       1 

6  20 
4  68 

5  00 
3  56 
5  10 



10  00 

4  80 

3  00 

8  02 

7  03 

8  00 

1             1             i 
1 1 

7  50 

3  36 

4  11 

4  15 

2  52 

3  30 

, 1 

1 

8  60 

8  10 

1 

6  00 

6  96 

5  25 

7  44 

6  70 
6  65 
6  75 

6  78 

5  78 

7  23 
7  10 

6  40 
6  84 
6  16 
6  96 


$5  00 
4  91 


3  60 


4  00 
3  73 

2  66 

3  38 

4  50 

3  60 

5  00 

4  38 
4  26 

4  31 
4  02 

4  26 

5  70 
2  61 
4  53 


11  ; 

I 

iU  i 

Hi 
Hi 

Hi 
Hi 

12i 

Hi 

Hi 

Hi 

11 

Hi 

12i 

Hi 
Hi 
Hi 
Hi 

12i 

m 


Si 
lOJ 

9i 

8i 


Si 
8i 
Si 
11 

n 

10 


8i 
9i 
9i 
10 


63i 
66 

66 

66 

66i 

66 

72 

66 

66 

66 

66 

66 

72i 


66 
66 
72i 
66 


These  tables  complete  the  wage  exhibits  for  America.  With  all  the  facts  obtainable  for  Great  Britain  and 
America,  as  presented  herewith,  covering  the  whole  period  during  which  the  factory  system  has  iniluenced  wages, 
there  seems  but  little  necessity  for  extended  analysis,  yet  a  few  points  of  value  may  be  added.  I  realize  the 
truth  of  a  saying  by  Mr.  G.  E.  Porter,  one  of  England's  best-known  statisticians,  that  "  no  one,  unless  he  shall  have 
made  the  attempt  to  obtain  information  as  to  the  rate  of  wages,  can  be  aware  of  the  difficulties  opposed  to  his 
success".  I  am  content,  therefore,  to  state  the  facts,  carefully  couipared  and  corroborated  as  far  as  possible,  and 
leave  the  general  treatment  of  them  to  other  hands. 

In  England,  in  1832,  the  men  employed  in  the  cotton  trade  constituted  29  per  cent,  of  the  whole  number  of 
persons  employed ;  the  women,  31  per  cent. ;  the  children,  40  per  cent.  In  1850  the  proportion  of  men  was  36  per 
cent. ;  of  women,  56  per  cent. ;  of  children,  8  per  cent.  In  1868,  of  men,  30  per  cent. ;  of  women,  58  per  ceut. ;  of 
children,  12  per  cent.  I  believe  these  last  proportions  hold  very  nearly  the  same  at  the  present  time.  The 
proportion  of  men  employed  has  not  changed  mucb  since  18.32;  that  of  women  has  increased  from  31  to  56  per 
cent. ;  while  for  children  it  has  decreased  from  40  to  12  per  cent.  The  hours  of  labor  have  been  reduced  from  twelve 
aud  one-half  and  thirteen  per  day  to  nine  and  one-lialf.  An  examination  of  the  British  tables  will  convince  one  that 
for  most  divisions  of  labor  in  cotton  factories  wages  have  very  nearly  doubled  during  the  past  half  century. 

For  America,  the  proportions  of  men,  women,  and  children  employed  cannot  be  stated  for  periods  prior  to  1870. 
For  1850  the  males  employed  were  36  per  cent,  of  the  whole  number,  and  the  females  64  per  cent. ;  for  1860  the  males 
were  38+  per  cent,  and  the  females  61+  per  cent,  of  the  w^hole  number.  In  1870  the  men  constituted  31+  per  cent., 
the  women  51+  per  cent.,  and  the  children  17+  per  cent,  of  the  whole  number  employed.  In  1880  the  men  (males 
fifteen  years  of  age  and  over)  constituted  34  per  cent.,  women  (females  sixteen  years  of  age  and  over)  49  per  cent., 
and  children  17  per  cent,  of  the  whole.  The  proportions  for  1870  and  1880  were  very  nearly  alike.  It  is  gratifying 
to  know  that  the  number  of  children  employed  does  not  increase  in  either  country  considered.  The  hours  of  labor 
have  been  reduced  in  this  country,  but  not  uniformly  in  all  the  states;  but  where  they  were  formerly  thirteen  or 
fourteen  hours  per  day  they  are  now  ten  or  eleven.  The  last  table  shows  the  difference  in  working  time  for  New 
England  and  ¥ew  York.  It  is  true  that,  where  ten  hours  prevail,  not  only  wages  but  production  per  person  equal 
if  they  do  not  exceed  the  rates  and  quantities  in  states  where  longer  hours  constitute  a  day's  work. 

The  factory  system  has  reduced  the  hours  of  labor ;  wages  have  about  doubled  in  the  United  States  during  the 
past  fifty  years.  In  1828  the  average  Aveekly  wages  of  girls  (women),  as  shown,  were  $2  02;  now  they  are  Sril  84. 
The  consideration  of  most  of  the  specific  divisions  of  labor  which  can  be  compared  will  demonstrate  the  truth  of 
this  conclusion.  In  many  cases  wages  have  more  than  doubled,  but  from  the  data  no  general  average  can  be 
deduced. 

In  1860  the  average  yearlv  wages  for  all,  men,  women,  and  children,  was  $190+ ;  in  1880  it  was  $244-.  The 
average  for  1880  varies  for  different  parts  of  the  United  States,  it  being  $25S  42  in  Massachusetts,  $2^5  77  lor  the 
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eastern  states  generally,  $235  19  for  the  middle  states,  $168  59  for  the  southern  states,  and  $216  91  for  the 
western  states.  A  brief  consideration  of  the  effect  the  factory  system  has  had  upon  prices  and  production,  so  far 
as  this  country  is  concerned,  will  answer  all  the  purpose  of  a  wider  study.  While  wages  have  doubled  during  the 
real  factory  period,  the  past  fifty  years,  the  prices  of  goods  have  been  decreased  in  greater  proportion,  as  will  be 
seen  by  the  following  table : 


Tear. 

Price  of 
heavy 
sheetings, 
per  yard, 
ID  cents. 

Price  of 
printed 
calicoes, 
per  yard, 
in  cents. 

Price  of 

raw 
cotton, 

per 

pound, 

in  cents. 

1816 

30 
21 
13 

84 
Bi 

7 
7 

lOJ 

13J 

7i 

n 

30 
22| 

13A 
10? 

7i 

6 
12i 
lOi 
13i 
144 
19 
11 
124 

1819        

1826                                

22 
17 
12 
11 
9i 

1829 

1843     

1845                     

1850 

1855       

I860          

1870                          

13 
15 
6 

7 

1872                                                    .     ... 

1878 

1880  

It  will  be  observed  that  the  prices  of  cloth  fell  faster  than  the  price  of  cotton.  The  above  table  illustrates 
in  a  simple  way  the  course  of  all  prices  under  the  factory  system. 

As  to  cost  of  production,  a  single  illustration  will  suffice :  The  ratio  of  cost  per  pound,  for  labor,  of  common 
cotton  cloth  for  the  years  1828  and  1880,  was  as  6.77  to  3.31 ;  wages  being  as  2.62  to  4.84.  As  to  production,  many 
facts  can  be  given,  although  the  data  relative  to  hand  work  is  fast  passing  from  the  region  of  positive  personal 
knowledge.    For  this  reason  I  have  taken  great  pains  to  verify  the  statements  which  have  been  made  to  me. 

A  fair  adult  hand-loom  weaver  can  weave  from  42  to  48  yards  of  common  shirting  per  week ;  from  the  six  power- 
looms  which  the  weaver  in  a  factory  would  attend  the  product  would  be  about  1,500  yards.  On  the  hand- wheel  (one 
spindle)  a  spinner  can  turn  off  8  ounces  of  No.  10  cloth  yarn  in  ten  hours,  or  3  pounds  per  week ;  the  mule  spinner 
about  3,000  pounds.  The  increase  in  the  production  of  the  most  approved  kind  of  spindles  in  1880  over  the 
production  of  those  of  ten  or  fifteen  years  ago  is  estimated  by  many  careful  manufacturers  to  be  at  least  20  per 
cent.,  and  the  estimate  is  usually  the  same  for  the  production  of  the  best  looms  of  to-day  over  those  of  a  score  of 
years  ago.  I  know  of  no  systematic  attemi)t  to  classify  the  production  of  looms  and  spindles  on  any  extensive 
scale  in  the  past.  The  results,  therefore,  of  an  original  investigation  in  1880  will  be  of  value  to  the  statistician. 
The  following  series  of  tables  shows  the  product  of  looms  and  spindles  in  1880  in  the  eastern  states  and  New  York: 

MAINE. 


G-oods  manufactured. 


Cotton  cloth 

Cotton  cloth 

Cotton  cloth 

Cotton  cloth 

Cotton  cloth 

Cotton  cloth  and  bags 

Cotton  goods 

Cotton  goods 

Cottou  goods,  colored 

Print  cloths  and  silesia  cambrics 

Sail  and  overall  duct 

Sheetings 

Sheetings 

Sheetings 

Sheetings 

Sheetings,  etc 

Sheetings  and  shirtings 

Warps  and  grain  bags 

Warps  and  grain  bags 

584 


Product  of  one  hundred  looms  per 
week. 


40  inches. 


11,406 
f  Sail  cloth, 
(  Overall  duck. 
No.  33  yarn. 


16,  500  yards. 

20,  000  yards. 
18,  000  yards. 
18,  000  yards. 
21, 194  yards. 

17,  346  yards. 

17,  000  yards. 
16,  000  yards. 
22,  500  yards 

to  23,  400  yards. 
35,  000  yards. 
25,  000  yards. 
15,  600  yards. 

18,  000  yards. 
20,  000  to  24,  000  yards. 

15,  000  yards. 
18,  000  yards. 

21,  000  yards. 
30,  000  bags. 
30, 000  bags. 


Number  of 

looms  attended  by 

each  weaver. 


4  to  6 

Hostly  5 

4  to  6 

4  to  6 

6 

4  to  6 

4  to  6 

4  to  5 

2,  3,  and  4 

Average,  5 

2  to  4 

4  to  6 
4  too 
6  to  6 
4  to  6 
4  to  6 
4  to  6 
4 
4 


Steam  or  water 
power. 


Steam  . . 
Water  . 
Water  . 
Water . 
Water  . 
Water  . 
Water  . 
Water  . 
Both... 
Water  . 

AVater . 

Both... 
Water  . 
Water  . 
Water  . 
Water  . 
Water  . 
Water  . 
Water  . 


Product  of  one  hundred  spinners  per 
week. 


No.  33  yam. 


No.  39  yam. 


No.  38  yam, 

No.  23  yarn, 
No.  33  yam. 


No.  23  yam, 


60,  000  pounds. 
180,  000  pounds. 


48,  737  pounds. 


87,  500  pounds. 
90,  000  pounds. 


110,  000  pounds. 

50,  000  pounds. 

90,  000  pounds. 
160, 090  pounds. 
200,  000  pounds. 
160, 000  potmds. 


200, 000  pounds. 


Hours  of 

labor  per 

week. 
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Goods  manufactured. 

Product  of  one  hundred  looms  per 
week. 

iTumber  of 

looms  attended  by 

each  weaver. 

Steam  or  water 
power. 

Product  of  one  hundred  spinners  per 

week. 

Hours  of 

laborper 

week. 

1 

Cotton  goods 

13,  000  to  14,  000  yards. 

19,  500  yards. 

19,  500  yards. 
17,  000  to  21,  000  yards. 

27,  900  yards. 

18,  000  yards. 

4  to  5 
6 
Average,  6 
4  to  6 
4  to  8 
4  to  6 

"Water 

2 

Cotton  goods 

Water 

64i 

3 

Cotton  goods 

Water 

4 

Cotton  goods 

Water 

64J 

5 

Print  cloths 

No.  37.30,                       87,  000  pounds. 

64i 

6 

Yarns  and  fine  sheetings 

Water 

69 
69 



MASSACHUSETTS. 


1 

Cottonades 

i  goods, 
64X64, 

18,  900  yards. 
24,  887  yards. 
17, 850  yards. 
23,  800  yards. 
20,  250  yards. 

3  to  4 
6  to  8 

4  to  8 
4  to  8 

2  to  4 
4  too 

3  to  8 

Both 

60 

1 

Cotton  cloth . 

Steam 

Steam 

Steam 

Both 

No.  33  yam. 
No.  39  yarn. 
No.  39  yarn. 

av.  100,  000  pounds. 
70,  000  pounds. 
70,  000  pounds. 

^ 

Cotton  cloth 

60 

^ 

Cotton  cloth 

60 

5 

Cotton  cloth 

60 
CO 

ff 

Steam 

No.  64  yarn. 

31,  840  pounds. 

1 

Cotton  goods 

60 
60 

s 

Cotton  goods 

q 

27.50  yam,                    19,  500  yards. 

From  19,  800  to  27,  000  yards. 

20,  745  yards. 
17,Vyam,                      24,  000  yards. 

4  to  6 

4  to  6 

4  to  8 
4  to  6 
6  to  8 
4  to  8 
4  to  8 
4  to  6 

4  to  6 

1            ■  2,  3,  and  4 

Average,  3 

Average,  4 

3 

Average,  6 

Average,  6 

Average,  6 

4  to  8  i  mostly  8 

6  to  8 

6  to  8 

6  to  8 

Average,  6 

5  to  6 

3  to  6 
5 

Steam 

27.50  yarn,                      120,  000  pounds. 
fNo.    5    to     36,     70,000     to     200,0001 
<      pounds ;      very    coarse,    400, 000  ^ 
i     pounds.                                                J 
77, 100  pounds. 
17i-  yam,                         140,  000  pounds. 

10 

on 

n 

n 

Cotton  goods 

Both 

60 
60 
60 

13 

Cotton  goods 

14 

Cotton  goods 

Cotton  goods 

28  inches, 
36-inch  sheeting, 

^  Cotton, 
\  Worsted, 

From  f  to  |, 

20,  000  yards. 
19,  000  yards. 

17,  000  yards. 
23,  000  yards. 
32,  800  yards. 

18,  000  yards. 
47, 120  yards. 

19,  000  yards. 
17,  300  yards. 
23,  756  yard.s. 
26,  245  yards. 

Both 

15 

Both     . 

29J  yam, 
24  yarn. 

25,  000  pounds. 
200,  000  pounds. 
115,  000  pounds. 

60 
60 
60 

16 

Cotton  goods  and  hosiery 

Both 

17 

Cotton  prints 

Cotton  and  worsted  goods 

Duck  and  yarn 

Both 

18 

Both 

19 

Steam 

60 

20 
21 

23 
24 

Flaonels,  cotton 

60 
60 
60 
00 
60 
60 
60 
60 
60 
60 
60 

60 

60 

Ginghams 

Both 

Steam 

Steam 

Both 

120,  000  pounds. 
110,  000  pounds. 

Print  cloths 

25 

Priut  cloths 

22,  SOO  yards. 
3,  500  pounds. 
20,  700  yards. 

Both 

20 

Print  cloths 

Steam 

Steam 

Steam 

Steam 

Both 

Steam 

Both 

No.  5  to  20  coarse, 
( Mule     spinners, 
■'      frame    or   ring 
i     pounds. 

113,  000  pounds. 

100,  000  pounds. 

100,  000  pounds. 

110,  000  pounds. 

250,  000  pounds. 
78,600     pounds;] 
spinners,    72,  222  > 

27 

Print  cloths 

28 

Piint  cloths 

20 

Duck. 

24,  600  yards. 
26,400  yards. 

3,  300  pounds. 

30,  000  yards. 

30 
31 
32 

Sheetings,  shirtings,  etc 

Sheetings,  silesias,  and  fancy  cottons  . 
Towels  and  duck 
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No.  34  yarn,                 18,  000  yards. 
No.  U  yarn,                18,  000  yards. 
24,  700  yards. 
No.  36  yarn,                17,  700  yards. 
No.  36  yam,                17,  700  yards. 

No.  34  yarn,                   118,  OOO  pounds. 
No.  34  yam,                   118,  000  pounds. 
Ko.  38  yarn,                     95,  000  pounds. 
No.  34  yarn,                   117,  900  pounds. 
No.  34  yarn,                   117,  900  pounds. 
Estimate,                      160,  000  pounds. 

Cotton  goods 

Average,  5 
4  to  8 
4  to  6 
4  to  6 

Both 

63 

Cotton  goods 

Cottou  gOOdrt.. 

Mostly  water. . 

66 
66 

Cotton  goods 

Both 

66 

Tarns 

Both 

66 

Tnrns 

Both 

66 

Yarns 

Water 

66 

Tarns  and  spool  thread 

Steam 

Steam 

Steam 

No.  40  yam,                     92,  200  pounds. 
115,  000  pounds. 

66 

Tarns,  8poolthread,andkDitting  cotton 
Wadding,  battin-T  and  ■wininp'  ■wa=itfl 

66 

63 

585 
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CONNECTICUT. 


Goods  manufactured. 

Product  of  one  hundred  looms  per 
week. 

Number  of 

looms  attended  by 

each  weaver. 

Steam  or  water 
power. 

Product  of  one  hundred  spinners  per 
week. 

Hours  of 

labor  per 

week. 

1 

Cotton  goods 

•> 

Duck 

1  to  6 

1  to  2 

2 

Water 

60 

m 

69 
69 
66 
66 
69 
65 
66 
69 
69 
69 
69 
66 
69 
69 
69 

s 

Duck 

Water 

4 

Duck 

Water 

Water    

6 

27  inches,                   19,  800  yards. 

4  to  6 
3  to  4 

Both 

100, 000  pounds. 

7 

Both 

R 

Hosiery  yam .          

Both 

q 

3  to  6 

4  to  8 
4  to  6 

4  to  8 

5  to  8 
4  to  8 
4  to  10 

5  and  6 

Water 

in 

25, 800  yards. 
27,  850  yards. 
24,  000  yards. 
23,  000  yards. 
23,  077  yards. 
21,  000  yards. 
30,  300  yards. 

Both 

11 

Water 

90,  000  pounds. 
No.  36  yarn,                    60, 000  pounds. 

1? 

13 

Print  cloth 

Both 

14 

Print  cloth 

Both 

Ti 

Print  cloth 

Water 

Both  

No.  37  yam,                   70,  000  pounds. 
No.  22  yam,                  144, 000  pounds. 

in 

Prints,  sheetings,  etc 

17 

Patent  hard-laid  twine 

Water 

18 

Seine  twine 

Water 

19 

?.n 

?.^ 

n 

24,  000  yards. 

20,  000  yards. 

17,  000  yards. 
38i  inches,                    33,  000  yards. 

38i  inches,                  22,  200  yards. 

22,  000  yards. 

c  38  inches,                   18,  360  yards. 

i  28  inches,                   16, 100  yards'. 

30,  000  yards. 

4  to  8 

4,  5,  and  6 

4  to  6 
4  to  6 

4  to  8 

4,  5,  and  6 

4  to  8 
4  to  fi 

Water 

Water 

Water 

131, 400  pounds. 
r  No.  33  yam,                 124,400  pounds, 
i  No.  43  yam,                  82,  000  pounds. 

69 
I         66 

n 

Sheetings 

?4 

9.f, 

Sheetings 

Both 

120,  000  pounds, 
r  No.  54  yam,                   50,  000  pounds. 
I  No.  434  yarn,                 80,  000  pounds. 
r  No.  45  yam,                  70,  000  pounds. 
I  No.  34  yam,                  80,  000  pounds. 
c                                          78,  300  pounds, 
i                                      126, 100  pounds. 

69 

2fi 

I         69 
I         66 

}         «% 

27 

28 
29 

Sheetings  and  print  goods 

Sheetings  and  drills 

Water 

30 

Shirtings,  cheviot,  and  denims 

Shirtings,  white  vestings,  etc 

Spool  cotton 

32,  400  yards.                           4  to  0 

Both  

69 

31 

18,  600  yards.                                    5 

Mostlv  water  _ 

66 

32 

Tlntl. 

33 

Ticking,    blue   drills,    and    shirting 
stripes,  cotton. 

Various  kinds  of  cotton  cloths  

3  and  4 

34 

No.  40  yarn,                    84, 000  pounds. 
No.  45  yarn,                      66,  700  pounds. 

72 

35 
36 

Various  kinds  of  fine  cotton  goods 

Warp,  cotton 

24,  000  yards. 

4  to  6 

Water 

Water 

66 
66 

37 

Warp,  cotton 

i 

Both 

09 

38 

Warp,  cotton 

Water 

39 

Warp  and  yarns,  cotton 

Water 

66 

40 

Tarn  (for  carpets) 

Water 

69 

41 

Tarns,  cotton 

No.  36  yarn,                    65, 000  pounds. 

69 

— 

1 

NEW  YORK. 


Cotton  goods 


Fine  sheetings  and  .shirtings . 


Knit  underwear  . 
Knit  underwear . 
Knit  underwear . 

Print  cloths 

Print  cloths 


Print  cloths . 


Print  cloths 

Print  cloths 

Print  cloths 

Print  cloths 

Print  cloths  and  cheese  bandages . 

Sheetings  and  denims 

Sheetings 

Sheetings  

Sheetings 

Sheetings,  light 

Sheetings,  light 


;  Print  cloths, 
l^'ine  shirting 
No.  32  yarn,  ) 
40  inches,      > 


25,  800  yards. 
18,  000  yards. 

10,  000  yards. 


3  to  6 

4 


30,  000  yards. 
22,  000  yards. 

25,  060  yards. 

22,  000  jards. 

26,  400  yards. 


Tard  wide, 
Tard  wide. 


27,  000  yards. 
25,  500  yards. 
24,  000  yards. 
32,  712  yards. 
32,  600  yards. 

30,  720  yard.s. 
19,  500  yards. 

31,  500  yards. 


4  to  6 
4  to  0 

4  to  6 

4  to  6 

4  to  0 

4  to  6 

3,  4,  and  5 

4  to  0 

3,  4,  and  5 

4  to  6 

4 

5  and  6 

4  to  0 

Mostly  5 


Water  . 


Steam 


Both . 
Both. 
Both . 
Both. 
Both. 


Steam 


r  Short  mules, 
c  Long  mules, 
f  No.  35  y.arn, 
(  No.  21  yam, 

150, 


62,  500  pounds. 

80,  000  pounds. 

81,  000  pounds. 
130,  000  pounds. 

000  to  180,  000  pounds. 

150,  000  pounds. 

105,  000  pounds. 

51, 100  pounds. 


No.  28J  yarn. 

No.  39J  yarn, 

Waler No.  36  yarn. 

Both j 

Water I  No.  40  yarn. 

Water No.  42  yam. 

Water | 

Water |  No.  19  yarn. 

Both ' 

• 
Water No.  20  yam. 

Both ;  No.  25  yam. 

Water | 

Both '  No.  25.  yam, 


80, 000  pounds. 
75,  000  pounds. 
72,  500  pounds. 


83,  700  pounds. 
60,  000  pounds. 


135, 600  pounds. 


145, 000  pounds. 
135,  000  pounds. 


121, 030  pounds. 
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EACTOEY  LBGISLATIOK 

The  factory  system  has  stamped  itself  most  emphatically  upou  the  -written  law  of  all  countries  where  it  has  taken 
root,  as  well  as  upon  the  social  and  moral  laws  which  lie  at  the  bottom  of  the  forces  which  make  written  law  what 
it  is.  With  the  exception,  however,  of  laws  relating  to  the  purely  commercial  features  of  the  factory  system,  the 
legislation  which  thai;  system  has  produced  has  been  stimulated  by  the  evils  which  apparently  have  grown  with  it. 

In  a  preceding  chapter  I  have  said  that  as  a  moral  force  and  as  a  system  the  factory  system  of  industry  is 
superior  to  the  domestic  system,  which  it  supplanted.  Now,  in  order  to  consider  intelligently  the  influence  of  this 
modern  industrial  system  upon  legislation,  its  evils  must  be  brought  into  especial  prominence,  for  in  showing  the 
effect  of  the  system  upon  law  its  evils  only  are  involved,  not  its  merits  as  compared  with  the  domestic  system.  It 
is  the  worst  phases  of  society  which  gauge  the  legislation  requisite  for  its  protection.  Laws  other  than  those  for  the 
regulation  of  trade  and  the  protection  of  rights  and  their  definition  are  made  for  the  restraint  of  the  evil  disposed, 
and  do  not  disturb  those  whose  motives  and  actions  are  right.  We  have  a  way  of  judging  society  by  its  worst 
products.  This  is  very  true  of  writers  upon  social  topics;  they  are  aj)t  to  select  the  worst  by  which  to  judge  the 
whole.  Parliamentary  and  legislative  committees,  raised  with  a  view  to  passing  or  killing  a  factory  measure  and 
working  for  or  against  certain  interests,  have  repeatedly  adopted  the  plan  of  judging  all  by  a  few  cases. 

The  social  battles  which  men  have  fought  have  been  among  the  severest  waged  for  human  rights,  and  they  mark 
eras  in  social  conditions  as  clearly  as  do  field  contests,  in  which  more  human  lives  have  been  lost,  perhaps,  but  in  which 
uo  greater  human  interests  have  been  involved.  Among  these  social  contests  may  be  classed  the  efforts  of  humane 
men  to  correct  so-called  factory  evils. 

At  the  time  of  the  institution  of  the  factory  system  there  were  but  few  laws  relating  to  master  and  man  upon 
the  statute-books  of  England ;  those  which  did  exist  bore  mostly  upon  criminal  matters.  One  law  was  in  force  which 
had  been  considered  by  many  an  obstruction  to  advancement  in  the  mechanic  arts,  but  which  under  the  factory 
system  was  to  become  the  only  point  upon  which,  under  prevailing  sentiments,  labor  legislation  could  turn.  This 
law  was  known  as  the  "  apprentice  act",  and  was  passed  in  1562,  during  the  reign  of  Elizabeth.  It  is  to  be  found  in 
5  Elizabeth,  c.  4.  This  law  provided  that  no  one  should  work  in  certain  trades  as  journeyman  until  after  an 
apprenticeship  of  seven  years.  It  also  instituted  the  custom  of  apprenticing  pauper  children  by  parish  officers. 
Under  the  protection  of  law  the  worst  practices  grew  up.  The  act  referred  to  allowed  apprentices  to  be  worked 
from  5  a.  m.  to  between  7  and  8  at  night  from  March  to  September,  and  from  September  to  March,  as  the  law  expresses 
it,  "  from  the  spring  of  the  day  "  till  the  night  closed  in. 

When  the  first  cotton  factories  were  erected  in  England,  and  before  the  steam-engine  was  sufficiently  perfected 
to  enable  mills  to  be  run  bj^  it,  Derbyshire,  Nottinghamshire,  and  Lancashire  were  selected  as  the  best  localities, 
because  they  abounded  in  water-courses  sufficient  for  the  supply  of  power.  These  factories  became  so  numerous  that 
the  supply  of  children  from  their  respective  neighborhoods  was  soon  found  to  fall  far  short  of  the  demand.  The 
reverse  of  this  condition  prevailed  in  the  southern  agricultural  counties,  where  general  misery  existed  on  every 
side,  and  unprincipled  poor-law  guardians,  anxious  to  rid  their  parishes  as  speedily  as  possible  of  pauper  children, 
showed  great  eagerness  to  meet  the  requirements  of  large  industrial  establishments  for  cheap  labor.  Children 
were  therefore  transferred  in  large  numbers  to  the  north,  where  they  were  housed  in  pent-up  buildings  adjoining 
the  factories  and  kept  to  long  hours  of  labor.  The  work  was  carried  on  day  and  night  without  intermission, 
so  that  the  beds  were  said  never  to  have  become  cold,  inasmuch  as  one  batch  of  children  rested  while  the  other 
went  to  the  looms,  only  half  the  requisite  number  of  beds  being  provided  for  all.  (a)  Notwithstanding  the 
evil  diposition  of  poor-law  guardians  and  of  grasping  employers,  there  is  no  doubt  that  the  condition  of  these 
children  was  better  under  employment  in  mechanical  industries  than  under  a  state  of  pauperism  in  agricultural 
districts.    This,  however,  was  no  reason  for  the  abuse  of  the  innocents. 

Another  element  entered  into  the  causes  which  led  to  the  employment  of  pauper  children.  When  the  first 
factories  went  into  operation,  it  soon  became  apparent  that  there  was  in  the  minds  of  the  people  considerable 
repugnance  to  the  employment  of  children  in  them;  in  fact,  there  was  strong  antipathy  to  factories  themselves 
because  they  were  innovations.  The  native  domestic  laborers  considered  themselves  amply  able  to  provide  for 
their  children,  and  so  rejected  the  offers  of  liberal  wages  made  by  the  mill-owners.  For  a  long  period  it  was  by 
the  working  people  themselves  considered  to  be  disgraceful  for  any  father  to  allow  his  child  to  enter  the  factory; 
in  the  homely  words  of  that  day,  that  parent  made  himself  "the  town's  talk",  and  the  unfortunate  girl  so  given 
up  by  her  parents  in  after  life  found  the  door  of  household  employment  closed  against  her  "because  she  had 
been  a  factory  girl ".  It  was  not  until  the  condition  of  portions  of  the  working  classes  had  been  reduced  that  it 
hecaine  the  custom  with  workingmen  to  eke  out  the  means  of  their  subsistence  by  sending  their  children  to  the 
mills.  Until  that  sad  custom  prevailed  the  factories  in  England  were  worked  by  "stranger  children",  gathered 
together  from  the  workhouses.  Under  the  operation  of  the  old  apprentice  system  parish  apprentices  were  sent, 
without  remorse  or  inquiry,  from  the  workhouses  in  England  and  the  public  charities  of  Scotland  to  the  factories, 
to  be  "used  up"  as  the  "  cheapest  raw  material  in  the  market".     This  reprehensible  method  was  systematically 
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practiced;  the  mill-owners  commanicatecL  with  the  overseers  of  the  poor  for  negotiations  for  supply.  The 
general  treatment  of  these  apprentices  depended  entirely  upon  the  will  of  their  masters,  and  while  some  of  the 
latter  could  not  bury  the  natural  feelings  of  sympathy  for  the  unfortunate,  and  did  all  in  their  power  to  relieve 
want  and  suffering,  the  majority,  in  the  infancy  of  the  new  system,  did  not  comprehend  the  effects  ill  treatment  of 
one  generation  might  have  upon  the  succeeding. 

The  introduction  of  steam  as  a  motor  in  mills  removed  the  necessity  of  erecting  factories  upon  streams  and 
allowed  owners  to  build  in  or  near  populous  towns,  from  which  the  needed  supply  of  help  could  always  be  obtained. 
These  towns  were  exempt  from  the  general  operations  of  the  apprentice  act,  except  as  to  parish  apprentices. 

Xow  for  the  first  time  appeared  some  of  the  consequences  of  congregated  labor  under  the  influence  of  simply 
natural  forces  without  the  restrictions  of  positive  legislation,  [a)  A  whole  generation  of  operatives  was  growing  up 
under  conditions  of  comparative  physical  degeneracy,  of  mental  ignorance,  and  of  moral  corruption.  The  great 
questions  began  to  be  asked,  Has  the  nation  any  right  to  interfere?  Shall  society  suffer  that  individuals  may 
protit?  Shall  the  next  and  succeeding  generations  be  weakened,  morally  and  intellectually,  that  estates  may  be 
enlarged? 

These  questions  forced  themselves  upon  the  public  mind,  and  the  fact  that  pauper  apprentices  might  be  better 
off  under  such  apprenticeship  than  in  the  workhouse  could  have  no  weight  under  the  influence  of  the  great 
religious  and  moral  waves  which  swept  over  England  in  the  last  quarter  of  the  last  century.  The  truth  began  to 
dawn  that  in  factories,  as  in  nations  or  in  families,  if  those  who  rule  do  so  through  the  power  of  fear  and  the 
capacity  to  punish  arbitrarily  the  result  is  a  poor,  cringing  operative  population  or  poor,  cringing  subjects. 

The  first  man  to  ask  such  questions  of  parliament  was  Sir  Eobert  Peel,  in  1802.  Sir  Robert  was  a  master 
manufacturer,  to  whom  the  new  system  had  brought  wealth  and  power  and  station,  and  to  his  immortal  honor 
he  sought  to  remedy  the  evils  which  he  knew,  from  his  own  personal  experience,  had  grown  with  the  factory 
system.  In  1802  he  introduced  a  bill  the  object  of  which  was  to  interfere  by  law  with  the  natural  tendencies  of 
unrestricted  competition  in  the  labor  of  human  beings.  As  the  system  which  Peel's  bill  sought  to  regulate  was 
from  its  infancy  crude  in  its  workings,  so  the  legislation  sought  was  crude  and  had  no  very  far-reaching  provisions; 
yet  it  aimed  at  the  weakness  of  the  new  industrial  order,  and  would,  if  successful,  establish  a  principle  in  law 
which  should  influence  the  enactments  of  the  legislatures  of  the  world. 

The  friends  of  the  new  theory  did  not  go  beyond  the  regulation  of  the  labor  of  parish  apprentices.  The  bill 
was  entitled  "An  act  for  the  preservation  of  the  health  and  morals  of  apprentices  and  others  employed  in  cotton 
and  other  mills,  and  in  cotton  and  other  factories  ".     Says  the  duke  of  Argyle  : 

It  is  ctiaracteristic  of  the  slo-n-  progress  of  new  ideas  in  tlie  English  mind,  and  of  its  strong  instinct  to  adopt  no  measure  which 
does  not  stand  in  some  clear  relation  to  pre-existing  hi ws,  that  Sir  Robert  Peel's  bill  was  limited  strictly  to  the  regulation  of  the  labor  of 
apprentices ;  children  and  young  persons  who  were  not  apprentices  might  be  subject  to  the  same  evils,  but  for  them  no  remedy  was  asked 
or  provided. 

Such  is  the  power  of  precedent,  which  is  too  often  only  another  term  for  tradition.  "  The  notion,"  as  to  Peel's 
measure,  was — 

that  as  apprentices  were  already  under  statutory  provisions,  and  were  subjects  of  a  legal  contract,  it  was  permissible  that  their 
hours  of  labor  should  be  regulated  by  positive  enactment.  But  the  j)arliament,  which  was  familiar  with  restrictions  on  the  products  of 
labor,  and  with  restrictions  of  monopoly  on  labor  itself,  which  restrictions  were  for  the  purpose  of  securing  supposed  economic  benefits, 
would  not  listen  to  any  proposal  to  regulate  "free"  labor  for  the  purpose  of  avoiding  even  the  most  frightful  moral  evils.  These  evils 
*  *  '  were  incident  to  the  personal  freedom  of  employers  and  emijloyed.  In  the  case  of  apprentices,  however,  it  was  conceded  that 
restriction  might  be  tolerated.     And  so  through  this  narrow  door  the  first  of  the  factory  acts  was  passed,  (6) — 

and  the  system,  by  unmistakable  signs,  stamped  its  influence  upon  the  legislation  of  England.  The  conduct  of 
men,  both  individually  and  collectively,  as  influenced  by  the  natural  course  of  events,  is  illustrated  in  the  clearest 
light  by  the  history  of  the  first  factory  legislation. 

In  the  first  place,  the  principle  which  was  deemed  objectionable  became  prominent  in  factory  legislation,  for 
the  old  law  of  1562,  the  apprentice  act,  heretofore  an  obstacle,  became  the  very  precedent  the  lawmakers  of 
England  must  have  before  they  could  consent  to  protect  human  rights.  Again,  if  the  steam-engine  had  been 
invented  earlier — if  mills  had  not  at  first  been  erected  upon  streams  away  from  the  centers  of  population,  thereby 
enabling  poor-law  guardians  to  reduce  the  pauperism  of  agricultural  districts — it  would  be  impossible  to  say  how 
long  the  initiatory  evils  of  the  factory  system  would  have  been  allowed  to  fester  and  impair  the  physical  and 
moral  well-being  of  a  growing  class,  without  even  an  assertion  of  the  right  of  the  nation  to  check  the  evils.  The 
act  of  Sir  Eobert  Peel,  12  and  43  Geo.  Ill,  cap.  73,  while  of  no  great  practical  value  to  the  operatives,  was  of 
the  greatest  value  to  the  world,  for  it  made  the  assertion,  which  has  never  been  retracted,  that  the  nation  did 
have  the  right  to  check  not  only  open  evils,  but  those  which  grow  individually  through  the  nature  of  employment,  (c) 

This  first  factory-legislation  act  of  1802  simply  dealt  with  the  unregulated  employment  of  apprentices.  By  its 
provisions  the  employer  was  compelled  to  clothe  his  apprentices,  whose  work  was  now  limited  to  twelve  hours  a 
day.  Night  work  was  entirely  prohibited,  with  some  minor  exceptions,  and  every  apprentice  was  to  receive  daily 
instruction  during  the  first  four  years  of  his  time,  school  attendance  to  be  reckoned  as  working  time.    Religious 
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iustruction  ou  Sundays  was  distinctly  regulated,  and  some  useful  sanitary  clauses  were  inserted  in  the  law.  Although 
this- law  was  well  digested,  it  proved  inoperative  in  great  measure,  through  want  of  the  necessary  provisions  for 
carrying  it  into  eft'ect,  the  still  uudetermiued  state  of  the  new  manufacturing  system,  and  the  revolution  wrouglit 
by  the  adaptation  of  steam  to  mauufacturiug  purposes.  This  adaptation,  as  I  have  said,  removed  the  necessity  of 
erecting  factories  upon  water-courses,  and  supplied  a  great  desideratum,  in  many  respects,  by  allowing  their 
establishment  in  populous  towns,  whose  needy  inhabitants  afitbrded  a  suflicient  number  of  employes  to  satisfy  the 
first  requirements  of  manufacturers.  Those  children,  therefore,  whose  parents  resided  in  the  neighborhood  of  such 
factories  were  admitted  into  them  without  participating  in  the  protection  provided  in  the  act  of  1802,  because  such 
children  were  not  apprenticed  under  the  act  of  5  Elizabeth,  or  under  the  apprentice  act. 

The  question  of  repealing  this  latter  act  now  began  to  be  agitated.  Numerous  petitions  were  sent  to  parliament 
for  its  repeal,  both  by  masters  and  those  Avho  saw  that  if  the  apprentice  act  should  be  repealed  a  law  must  be 
passed  that  would  protect  all  children  at  work  in  the  factories;  the  masters  saw  that  the  repeal  of  the  act  of  5 
Elizabeth  rendered  Peel's  act  of  1802  inoperative. 

In  1814  the  apprentice  act  was  substantially  repealed,  and  in  1S15  Sir  Robert  Peel  came  back  to  parliament 
and  told  the  country  that  the  former  act,  that  of  1802,  "had  become  useless,  that  apprentices  had  been  given  up, 
but  that  the  same  exhausting  conditions,  from  which  parliament  had  intended  to  relieve  apprentices,  was  the  lot  of 
thousands  and  thousands  of  the  children  of  the  free  ])oor."  In  the  following  year  (181C),  pressing  upon  the  house 
of  commons  a  new  measure  of  restriction,  he  added,  that  unless  the  legislature  extended  to  these  children  the  same 
protection  which  it  had  intended  to  aftbrd  to  the  apprentice  class  it  had  come  to  this,  that  the  great  mechanical 
inventions  which  were  the  glory  of  the  age  would  be  a  curse  rather  than  a  blessing  to  the  country,  (a)  The  author 
of  the  Reign  of  Laic,  in  commenting  upon  the  early  efforts  in  favor  of  the  restriction  of  labor  by  legislation,  says : 

Thus  began  tlie  great  debate  which  iu  principle  may  be  said  to  be  not  ended  yet;  the  debate,  how  far  it  is  legitimate  or  wise  in 
positive  institution  to  interfere  for  moral  ends  with  the  freedom  of  the  individual  will  ?  Cobbett  denounced  the  opposition  to  restrictive 
measures  as  a  contest  of  "mammon  against  mercy".  No  doubt  personal  interests  were  strong  in  the  forming  of  opinion,  and  some 
indignation  was  natural  against  those  who  seemed  to  regard  the  absolute  neglect  of  a  whole  generation,  and  the  total  abandonment  of 
them  to  the  debasing  effects  of  excessive  toil,  as  nothing  compared  with  the  slightest  check  on  the  accumulations  of  the  warehouse.  But 
the  opposition  was  not  due  in  the  main  to  selfishness  or  indifference.  False  intellectual  conceptions,  false  views  both  of  principle  and  of 
fact,  were  its  real  foundation.  Some  of  the  ablest  men  in  parliament,  who  were  wholly  iinaifected  by  any  bias  of  personal  interest, 
declared  that  nothing  would  induce  them  to  interfere  with  the  labor  which  they  called  "free".  Had  not  the  working  classes  a  right  to 
employ  their  children  as  they  pleased  ?  Who  were  better  able  to  judge  than  fathers  and  mothers  of  the  cai^acities  of  their  children.' 
Why  interfere  for  the  protection  of  those  who  already  had  the  best  and  most  natural  of  all  protectors  ?  -»  ^  *  Nor  were  there  wanting 
arguments,  founded  on  the  influence  of  natural  laws,  against  any  attempt  on  the  part  of  legislative  authority  to  interfere  with  the 
"freedom"  of  individual  will.  The  competition  between  the  possessors  of  capital  was  a  competition  not  confined  to  England.  It  was 
also  an  international  competition.  In  Belgium,  especially,  and  in  other  countries,  there  was  the  same  rush  along  the  new  paths  of 
industry.  If  the  children's  hours  of  labor  were  curtailed,  it  would  involve  of  necessity  a  curtailment  also  of  the  adult  labor,  which 
would  not  be  available  when  left  alone.  This  would  be  a  curtailment  of  the  working  time  of  the  whole  mill,  and  this  would  involve  a 
corresponding  reduction  of  the  produce.  No  similar  reduction  would  arise  in  foreign  mills.  In  competition  with  them  the  margin  of 
profit  was  already  small.  The  diminution  of  produce  from  restricted  labor  would  destroy  that  margin,  capital  would  be  driven  to 
countries  where  labor  was  still  free  from  such  restrictions,  and  the  result  would  be  more  fatal  to  the  interests  of  the  working  classes  of 
the  English  towns  than  any  of  tho  results  arising  from  the  existing  hours  of  labor.  All  these  consequences  were  represented  as  inevitable. 
They  mu.st  arise  out  of  the  operation  of  invariable  laws.  Such  were  the  arguments  used  iu  every  variety  of  form,  and  supported  by  cvcr;^ 
kind  of  statistical  detail,  by  which  the  first  factory  acts  were  opposed. 

I  have  been  quite  explicit  in  stating  these  arguments,  because  in  all  subsequent  movements  they  have  been 
repeated  again  and  again,  and  may  be  heard  in  debate  iu  every  session  of  legislatures  in  this  country  every  time 
any  proposition  is  made  to  protect  labor. 

The  abolition  of  the  apprentice  system,  by  which  the  act  of  1802  became  useless,  stimitlated  Peel  and  the  friends 
of  factory  legislation  to  greater  efforts,  and  in  181G  parliament  instituted  the  first  government  inquiry  into  the 
condition  of  the  factory  population.  It  was  not,  however,  till  1819  that  a  new  law  (."i'J  Geo.  Ill,  c.  CO)  was  euacted. 
This  law  established  the  right  of  the  nation  to  limit  the  age  at  which  children  might  be  admitted  to  the  factories. 
No  child  under  nine  years  could  be  admitted,  and  the  hours  of  labor  were  limited  to  twelve  per  day  for  children 
between  nine  and  .sixteen.  This  new  law,  unlike  that  of  1802,  was  applied  to  cotton-mills  only,  while  the  first  applied 
to  both  cotton  and  woolen  lactories.  While  provisions  of  law  relating  to  the  education  of  factory  children  were  to 
be  commended,  they  were  nevertheless  what  might  be  termed  curiosities  of  legislation. 

The  greatest  poverty  and  ignorance  prevailed  in  the  agricitltural  and  mining  districts  of  England,  and  after 
the  reports  of  the  poor-laws  commissioners  had  exposed  the  demoralizing  results  of  the  want  of  education  in  the 
agricultural  hamlets  it  was  really  a  piece  of  singular  effrontery  on  the  part  of  the  legislators  to  accuse  the 
manufacturers  of  being  the  main  authors  of  the  miserable  state  of  atfairs  found  among  the  tillers  of  the  soil,  and 
to  require  the  employers  of  factory  labor,  under  heavy  penalties,  to  be  responsible  for  the  education  of  all  juvenile 
operatives  whom  they  employed.  Until  a  recent  date  law  has  insisted  upon  the  education  of  factory  children  only, 
so  far  as  England  is  concerned,  and,  whether  from  good  or  bad  motives  iu  the  framers  of  such  laws,  the  factory 
system  has  been  made  the  central  point  upon  which  popular  education  in  England  has  turned,  and  this  accounts 
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in  a  large  degree  for  the  superior  intelligence  of  the  factory  population  of  that  country  when  compared  with  those 
engaged  in  agriculture.  In  this  very  direction  the  influence  of  the  new  order  of  industry  upon  legislation  is  clearly 
marked. 

Prom  1816  to  the  present  time  there  has  been  no  cessation  in  the  attempts  to  regulate  by  law  some  of  the 
conditions  of  labor.  All  the  wonderful  reports  from  parliamentary  committees  make  in  themselves  a  vast  library 
of  information  and  misinformatiou  which  cannot  be  briefed  in  this  volume,  and,  in  fact,  it  is  not  essential;  for,  as  I 
have  said,  every  legislative  contest  took  on  the  same  general  features  of  attack  and  defense.  It  was  not  till  1847 
that  the  friends  of  labor  succeeded  in  passing  a  ten-hour  law.  After  1847  the  provisions  of  the  English  factory 
acts  were  extended  first  to  one  industry  and  then  to  another,  until  now  they  comprehend  many  of  the  leading  lines 
of  production. 

The  principles  involved  in  the  earlier  legislation  were  made  to  apply  to  the  working  of  mines,  in  which  great 
abuses  in  the  employment  of  women  and  young  children  had  become  the  rale.  The  amelioration  of  the  horrid 
condition  of  the  workers  in  the  mines  was  the  result  of  the  influence  of  the  factory  system  upon  law.  The  care  of 
the  pauper  children  of  England  became  the  siibject  of  the  deepest  solicitude  from  the  same  influence.  The  same 
is  true  of  the  education  of  the  masses.  The  legislative  provisions  relative  to  chimney-sweeps  and  various  special 
employments  are  all  due  to  the  same  influence.  The  continental  governments  of  course  have  been  obliged  to  make 
regulations  covering  kindred  subjects,  but  rarely  have  they  kept  pace  with  En'giish  legislation.  America  has 
enacted  i^rogressive  laws  so  far  as  the  condition  of  factory  workers  has  warranted.  It  should  be  remembered  that 
the  abuses  which  crept  into  the  systeai  in  England  never  existed  in  this  country  in  any  such  degree  as  we  know 
they  did  in  the  old  country.  Yet  there  are  few  states  in  America  where  manufactures  predominate  or  hold  an 
important  position  in  which  law  has  not  stepped  in  and  restricted  either  the  hours  of  labor  or  the  conditions  of  labor 
and  insisted  upon  the  education  of  factory  children,  although  the  laws  are  usually  silent  as  to  children  of  agricultural 
laborers. 

It  is  not  wholly  in  the  passage  of  purely  factory  acts  that  the  factory  system  has  influenced  the  legislation  of 
the  world.  England  may  have  suftered  temporarily  from  the  effects  of  some  of  her  factory  legislation,  and  the  recent 
reduction  of  the  hours  of  labor  to  nine  and  one-half  per  day,  less  than  in  any  other  country,  has  had  the  effect  of 
placing  her  works  at  a  disadvantage;  but  in  the  long  run  England  will  be  the  gainer  on  account  of  all  the  work  she 
has  done  in  the  way  of  legislative  restrictions  upon  labor.  In  this  she  has  changed  her  whole  policy.  Formerly 
trade  must  be  restricted  and  labor  allowed  to  demoralize  itself  under  the  specious  plea  of  being  free;  now  trade 
must  be  free  and  labor  restricted  in  the  interests  of  society,  which  means  in  the  interest  of  good  morals.  The  factory 
system  has  not  only  wrought  this  change,  but  has  compelled  the  ecouomists  to  recognize  the  distinction  between 
commodities  and  services.  There  has  been  greater  and  greater  freedom  of  contract  in  respect  to  commodities,  hut 
the  contracts  which  involve  labor  have  come  more  and  more  completely  under  the  authority  and  supervision  of  the 
state. 

Seventy-five  years  ago  scarcely  a  single  law  existed  in  any  country  for  regiilating  the  contract  for  services  in  the  interest  of  the 
laboring  classes.     At  the  same  time  the  contract  for  commodities  was  everywhere  subject  to  minute  and  incessant  regulation,  (a) 

Factory  legislation  in  England,  as  elsewhere,  has  had  for  its  chief  object  the  regulation  of  the  labor  of  children 
and  women ;  but  its  scope  has  constantly  increased  by  successive  and  progressive  amendments  until  they  have 
attempted  to  secure  the  physical  and  moral  well-being  of  the  workingman  in  all  trades,  and  to  give  him  every 
condition  of  salubrity  and  of  personal  safety  in  the  workshops. 

The  excellent  effect  of  factory  legislation  has  been  made  manifest  throughout  the  whole  of  Great  Britain. 
"Physically  the  factory  child  can  bear  fair  comparison  with  the  child  brought  up  in  the  fields,"  and  intellectually 
progress  is  far  greater  with  the  former  than  with  the  latter.  Public  opinion,  struck  by  these  results,  has  demanded 
the  extension  of  protective  measures  for  children  to  every  kind  of  industrial  labor,  until  parliament  has  brought 
under  the  influence  of  these  laws  the  most  powerful  industries. 

To  carry  the  factory  regulations  and  those  relative  to  schooling  into  effect  England  has  an  efficient  corps  of 
factory  inspectors.  The  manufacturers  of  England  are  unanimous  in  acknowledging  that  to  the  activity,  to  the 
sense  of  impartiality,  displayed  by  these  inspectors  is  due  the  fact  that  an  entire  application  of  the  law  has  been 
possible  without  individual  interests  being  thereby  jeopardized  to  a  very  serious  extent.  It  is  also  now  freely  admitted 
that  factory  legislation,  wisel\'  ])repared,  prudentlj-  applied,  and  ripened  by  experience,  cannot  be  otherwise 
than  productive  of  useful  results  nor  do  aught  but  exercise  a  salutary  influence  over  the  economical  and  moral 
conditions  of  labor.  It  is  true  that  in  a  country  where,  in  general,  the  moral  condition  of  the  working  classes  has 
presented  the  saddest  of  pictures  .such  legislation  has  wronglit  an  improvement  in  the  morals  and  exerted  a  notable 
influence  on  the  health  and  habits  of  the  working  classes.  The  tield  is  still  large,  and  all  the  virtues  of  public 
sentiment  will  be  needed  to  influence  wi.se  regulatious.  Such  legislation  has  also  bestowed  substantial  advantages 
upon  industry  itself,  since  the  work,  being  performed  by  cleverer  hands,  gains  both  in  quality  and  in  rapidity  of 
execution. 

While  it  may  be  impracticable  to  com])el  people  by  legislation  to  be  moral,  they  can  be  surrounded  by  the 
best  moral  and  sanitary  conditions  and  their  lives  and  their  limbs  can  be  protected.     The  legitimate  field  for  legal 
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interference  is  very  broad,  and  such  interference  has  met  with  the  highest  judicial  sanction.    Ko  argument  of 
unconstitutionality  can  be  made  very  effective  in  the  pi-emises. 

The  conditions  belonging  to  the  factory  system  are  constantly  forcing  themselves  into  view  as  the  levers 
■ffhich  overturn  old  notions  and  establish  precedents  at  variance  with  tlie  opinions  of  judges.  One  of  the  greatest 
changes  in  the  principles  of  law  which  the  factory  system  has  wrought  is  in  relation  to  the  liability  of  employers 
for  injuries  received  by  their  workmen.  The  attempts  to  make  emi)loyers  thus  liable  have  proceeded  first  from 
the  factory,  but  have  included  the  railroad  in  the  list.  A  brief  examination  of  this  subject,  one  of  the  most 
interesting  in  relation  to  labor  legislation,  cannot  be  otherwise  than  profitable.  The  question  as  to  how  far 
employers  shall  be  held  liable  in  damages  to  their  employes  for  accidents  occurring  through  the  negligence  of 
co-employes  is  creating  a  good  deal  of  discussion  in  England,  and  has,  in  a  limited  degree,  already  commanded 
attention  in  this  country. 

The  common-law  doctrine,  both  in  England  and  in  the  United  States,  is  that  common  employment  relieves  the 
employer  from  responsibility  for  the  injuries  which  one  employ6  may  receive  through  the  negligence  of  a 
co-employe,  unless  negligence  can  be  shown  in  the  employment  of  unfit  agents.  To  be  more  specific,  if  a  brakeman 
upon  a  train  meets  with  an  accident  through  the  negligence  of  a  switchman,  although  they  are  in  no  sense 
associated  in  their  duties,  the  brakeman  can  have  no  redress  against  the  company.  A  stranger,  however,  upon 
the  same  train  could  recover  damages  if  au  injury  was  sustained.  The  first  time  this  doctrine  was  held  by  a  court, 
so  far  as  record  shows,  was  iu  England,  in  Priestly  vs.  Fowler,  in  1837,  when  it  was  laid  down  by  Lord  Abinger 
that  the  servant  by  implication  contracts  to  run  the  risks  incident  to  the  service  in  which  he  engages.  This 
doctrine,  with  that  which  holds  that  common  en.idoyment  relieves  the  employer  of  responsibility  for  damages 
resulting  from  negligence  of  co-employes,  would  have  been  held  before,  as  the  learned  justice  remarked,  had  the 
matter  ever  been  brought  before  a  court;  that  is,  he  held  it  to  be  the  law,  but  occasion  had  not  before  offered  for 
its  announcement.  The  law,  then,  was  judge-made,  and  it  could  not  be  overturned  without  legislation,  for  a 
precedent  is  sacred  in  the  eyes  of  courts. 

The  same  doctrine  received  a  strong  indorsement  in  the  United  States  in  1842,  in  Massachusetts,  in  the  case 
of  Farwell  vs.  The  Boston  and  Worcester  Railway  Company,  when  Chief  Justice  Shaw,  in  giving  the  decision  of 
the  supreme  court,  not  only  reiterated  the  doctrine  laid  down  by  Lord  Abinger,  but  added  much  to  the  force  of  his 
lordship's  reasoning  by  the  extent  of  learning  applied  in  the  scope  of  the  decision.  To-day  the  ruling  of  Judge 
Shaw  forms  the  leading  citation,  not  only  in  this  country,  but  in  England.  During  the  recent  extended  parliamentary 
contract  for  legislative  interference  with  the  doctrine  of  the  courts  Judge  Shaw's  decision  constituted  the  main 
support  of  those  who  opposed  any  restriction  of  the  doctrine.  The  language  of  this  decision  was  incorporated  into 
the  report  of  a  parliamentary  committee  raised  to  consider  the  question  of  employers'  liability  and  used  against  a 
bill  looking  to  legislative  change  in  the  common  law. 

The  doctrine,  as  I  have  stated  it,  is  the  law  of  this  land,  with,  I  think,  a  single  exception  and  some 
modifications.    In  Iowa,  statute  law  provides  that — 

Every  railroad  company  shall  be  liable  for  all  damages  sustained  by  any  person,  including  employ^  of  the  company,  iu  consequence 
of  any  neglect  of  its  agents,  or  by  any  mismanagement  of  its  engineers  or  other  eiuployiSs  of  the  company. 

This  law  applies  only  to  railroads,  the  common  law  applying  in  all  other  cases. 

It  is  true  in  most  countries  that  parties  seeking  work  in  factories  or  on  railroads  can  make  a  special  contract 
relative  to  damages  in  case  of  accident  through  the  negligence  of  co-employes,  but  this  privilege  throws  the  burden 
on  the  shoulders  of  the  workman. 

The  employer  is  now  liable  for  two  classes  of  injuries  caused  by  fellow-workmen :  when  he  has  directly 
interfered  in  the  act  which  caused  the  injury,  and  when  by  his  negligence  in  selecting  he  has  employed  an 
incompetent  workman.  In  all  other  cases,  except  where  special  legislative  restriction  exists,  he  is  not  liable  for 
injuries  to  co- workmen  unless  by  special  contract  he  assumes  to  become  liable;  but  the  employer  never,  or  rarely, 
suggests  such  contract;  this  must  come  from  the  workman. 

It  is  now  sought  to  change  the  status  of  the  parties  by  legislative  action  and  make  the  employer  also  bable 
for  all  injuries  caused  by  his  authorized  agents  iu  the  legitimate  performance  of  the  duties  which  he  has  prescribed, 
such  regulation  to  apply  to  industrial  works  and  railroads.  Such  a  law  would  place  the  necessity  of  proposing  a 
special  contract  upon  the  employers,  instead  of  upon  the  workman  seeking  employment.  Legislatures  m  America 
have  felt  in  some  degree  the  influence  brought  to  bear  in  favor  of  some  law  upon  the  subject. 

In  England  the  ancient  doctrine  has  been  reversed  to  a  very  large  degree  by  the  employers'  liability  act,  passed 
in  September,  1880.  The  new  law  is  one  of  the  most  striking  Instances  of  the  influence  of  the  factory  system  upon 
legislation,  for  in  its  provisions  it  takes  iu  various  and  important  iuterests  not  strictly  within  the  term.  The  English 
law  of  September  7,  1880,  which  falls  fer  short  of  what  was  demanded,  was  the  result  of  stormy  debates  and  contests 
extending  over  a  term  of  vears,  and  its  provisions  mark  a  new  era  for  good  or  evil  iu  the  great  interests  which  have 
been  developed  through  the  perfection  of  the  factory  system.  In  brief,  the  law  provides  that  when  personal  injury 
is  caused  to  a  workman  bv  reason  of  anv  defect  iu  the  ways,  works,  machinery,  or  plant  connected  or  used  in  the 
business  of  the  employer;'  or  bv  reason  of  the  negligence  of  any  person  in  the  service  of  the  employer  who  has 
any  superintendence  intrusted  to  him,  while  in  the  exercise  of  such  superintendence;  or  by  reason  of  the  neghgence 
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of  any  person  in  the  service  of  the  employer  to  whose  orders  or  directions  the  workman  at  the  time  of  the  injury 
was  bound  to  conform,  and  did  conform,  when  such  injury  resulted  from  his  having  so  conformed;  or  by  reason  of 
the  act  or  omission  of  any  person  in  the  service  of  the  employer  done  or  made  in  obedience  to  the  rules  or  by-laws 
of  the  employer,  or  in  obedience  to  particular  instructions  given  by  any  person  delegated  with  the  authority  of  the 
employer  in  that  behalf;  or  by  reason  of  the  negligence  of  any  person  in  the  service  of  the  employer  who  has 
charge  or  control  of  any  signal  points,  locomotive  engine,  or  train  upon  a  railway ;  in  all  these  cases  the  workman 
shall  have  the  same  right  of  compensation  and  remedies  against  the  employer  as  if  he  had  not  been  a  workman  of 
or  in  the  service  of  the  employer.  These  are  the  main  features  of  the  latest  legislative  phase  of  factory  agitation- 
and  although  the  law  provides  for  several  exceptions,  yet  it  completely  reverses  the  old  order  of  things — the  judge- 
made  law — which  put  the  workman  on  a  separate  basis  from  the  stranger. 

The  new  doctrine  must  of  course  be  recognized  more  fully  in  our  courts,  or  more  probably  in  our  legislatures, 
and  with  such  recoguition  there  will  come  a  change  in  the  relations  of  employers  and  employed,  the  nature  of  which 
in  its  indirect  and  permanent  effects  it  is  difficult  to  foresee.  It  is  the  most  difiScult  question  of  all  those  which 
have  grown  out  of  the  factory  system,  and  calls  for  much  wise  statesmanship.  Every  one  admits  the  justice  of  some 
regulation;  and  to  adjust  all  parts  of  it  and  do  no  great  injustice  will  tax  the  ingenuity  of  our  lawmakers.  While 
the  question  of  employers'  liability  is  the  most  imjjortant  one  to  grow  out  of  the  factory  system,  it  is  the  latest  one 
of  magnitude. 

A  brief  digest  of  the  factory  laws  of  different  countries  must  be  of  value  in  a  report  upon  the  factory  system 
as  indicative  of  the  influence  of  the  system  outside  the  channels  of  business. 

In  no  other  country  is  there  so  elaborate  a  code  of  factory  laws  as  the  "British  factory  and  workshop  act"  of 
1878,  41  Vict.,  chap.  16,  it  being  an  act  consolidating  all  the  factory  acts  since  Sir  Robert  Peel's  act  of  1802. 

Great  Britain. — The  following  is  an  analysis  of  the  factory  and  workshop  act  of  1878  so  far  as  it  applies 
to  textile  factories : 

Sanitary  provisions. 

Every  factory  to  be  kept  in  a  cleanly  state,  free  from  effluvia,  etc.,  to  be  well  ventilated,  not  to  be  overcrowded. 

If  an  inspector  observe  a  nuisance,  he  must  report  to  sanitary  authority. 

Inspector  authorized  to  take  medical  officer  of  health,  etc.,  with  him  into  the  factory. 

Every  factory  to  be  limewashed  once  in  fourteen  months,  unless  painted  in  oil  once  in  seven  years,  when  it 
must  be  washed  once  every  fourteen  months. 

The  secretary  of  state  may  exempt  from  this  provision  any  class  of  factory,  or  part  thereof,  not  requiring  it 
for  the  purpose  of  cleanliness. 

A  child,  young  person,  or  woman  not  to  be  employed  in  wet-spinning,  unless  means  are  taken  to  prevent 
their  being  wetted  and  to  prevent  the  escape  of  steam. 

Safety  and  accidents. 

Hoist  or  teagle,  steam-engine,  water-wheel,  and  mill  gearing  to  be  securely  fenced. 

Inspector  may  give  notice  of  machinery  or  of  a  vat  or  pau  containing  hot  liquid,  or  metal,  considered  to  he 
dangerous,  or  grindstone  fixed  in  a  faulty  manner.     Provisions  made  for  submitting  question  to  arbitration. 

Employment  of  a  child  in  cleaning  machinery  in  motion,  and  of  a  child,  young  person,  or  woman  in  cleaning 
mill  gearing  in  motion,  ijrohibited. 

Employment  between  fixed  and  traversing  parts  of  a  self-acting  machine  forbidden. 

Notice  of  accidents  to  be  sent  to  the  inspector  and  certifying  surgeon :  if  fatal;  if  caused  by  machinery  moved 
by  power,  or  vat  or  pan,  and  so  as  to  prevent  the  injured  person  returning  to  his  work  for  forty-eight  hours  after 
the  accident,  the  certifying  surgeon  to  report  the  same  to  the  inspector. 

If  any  person  suffer  bodily  injury  from  neglect  of  fence,  machinery,  etc.,  required  to  be  fenced,  the  occupier  is 
liable  to  a  penalty  of  £100,  which  may  be  applied  by  the  secretary  of  state  for  the  benefit  of  the  injured  person. 

Employment  and  meal  hours. 
A  child,  young  person,  or  woman  not  to  be  employed  except  during  period  of  employment  stated  in  notice. 

Young  persons  and  womeyi. 

The  period  of  employment,  inclusive  of  meal  hours,  shall  be  either  between  6  a.  m.  and  G  p.  m.  or  between  1 
a.  m.  and  7  p.  m. 

On  Saturday,  when  work  commences  at  G  a.  ni.,  if  not  less  than  one  hour  be  given  for  meals,  manufacturing 
processes  must  cease  at  1  p.  m.  and  all  other  work  at  1.30  p.  m.  If  less  than  one  hour  be  given  for  meals, 
manufacturing  processes  must  cease  at  12.30  p.  m.  and  all  other  work  at  1  p.  m. 

On  Saturday,  when  work  commences  at  7  a.  m.,  manufacturing  processes  must  cease  at  1.30  p.  m.  and  all  other 
work  at  2  p.  m. 
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If  the  occupier  of  a  factory  be  of  the  Jewish  relig-joii,  aud  close  his  foctory  on  Satm-day  until  sunset,  he  c:.ii 
employ  young  persons  and  women  until !)  p.  lu.  on  Saturday. 

All  young  persons  and  women  must  have  two  hours  for  meals  during  the  ]ieriod  of  employment,  of  wliicli  one 
hour  must  be  given  before  3  p.  m. 

On  Saturday  at  least  half  an  hour  must  be  given. 

A  young  person  or  womau  not  to  be  employed  for  more  than  four  hours  and  a  half  without  an  interval  (if  half 
an  hour. 

Children. 

Children  are  to  be  employed  either  morning  or  afternoon,  or  on  alternate  days. 

The  period  of  employment  for  a  child  begins  aud  ends  the  same  as  for  a  young  person. 

Children  in  the  morning  set  must  cease  work  at  the  dinner  hour,  but  not  later  than  1  p.  m. 

Children  in  the  afternoon  set  begin  at  the  end  of  the  dinner  time,  but  not  earlier  than  1  p.  m. 

Children  may  work  on  Saturdays  as  young  persons. 

A  child  shall  not  be  employed  on  Saturday  in  two  successive  weeks,  nor  on  Saturday  in  any  week  if  on  any 
other  day  in  the  week  he  has  worked  more  than  five  hours  and  a  half. 

Children  working  on  alternate  days  may  work  as  young  persons,  but  must  not  work  on  two  successive  days, 
nor  on  the  same  days  in  two  successive  weeks. 

When  a  child  is  employed  as  a  young  person,  he  must  have  the  same  intervals  for  meals  as  a  young  person. 

A  child  not  to  be  employed  more  than  four  hours  and  a  half  without  an  interval  of  half  an  hour. 

Holidays. 

Every  child,  young  person,  and  woman  shall  be  allowed  the  following  holidays : 

The  whole  of  Christmas  day  and  the  whole  of  Good  Friday ;  or,  instead  of  Good  Friday,  the  next  public  holiday 
under  the  holidays  extension  act,  1875. 

Notice  must  be  given  of  such  holidays,  and  be  fixed  up  in  the  factory. 

A  half-holiday  shall  comprise  one-half  of  the  period  of  employment  on  some  other  day  than  Saturday. 

A  child,  young  person,  or  woman  shall  not  be  employed  on  any  day  or  i)art  of  a  day  set  apart  for  a  holiday. 

In  Scotland,  instead  of  Christmas  day  aud  Good  Friday,  two  days  shall  be  set  apart  for  holidays,  separateil 
by  an  interval  of  three  months,  one  of  which  shall  be  the  day  set  ai)art  for  the  Sacramental  Fast  of  the  paiish,  or 
some  other  day  substituted  therefor  by  the  occupier. 

Eight  half  hohdays,  or  equivalent  whole  holidays,  of  which  half  shall  be  given  between  15th  March  and  1st 
October  following. 

In  the  factory  of  a  Jew,  in  which  all  the  persons  employed  are  Jews,  two  bank  holidays  may  be  given  instead 
of  Christmas  day  and  Good  Friday. 

In  Ireland  the  17th  of  March' must  be  given,  and  will  reckon  as  two  of  the  eight  half-holidays. 

Education  of  children. 

The  parent  of  a  child  shall  cause  such  child  to  attend  a  recognized  efficient  school,  which  may  be  selected  by 
himself. 

A  child,  when  employed  in  a  morning  or  afternoon  set,  shall  attend  school  for  one  school  attendance  on  each 
day  of  every  week  during  any  part  of  which  he  may  be  employed. 

A  child  when  employed  on  alternate  days  must  attend  school  for  two  school  attendances  on  each  alternate  day. 

Attendance  at  school  must  be  between  S  a.  m.  and  6  p.  m. 

A  child  is  not  required  to  attend  school  on  Saturdays,  or  on  any  holiday  or  half-hoUday  in  pursuance  of  this  act. 

ISTon-attendance  caused  from  sickness,  etc. 

When  there  is  not  a  certified  school  within  two  miles  of  the  child's  residence,  the  child  may  attend  some  other 
school  temporarily  approved  by  an  inspector. 

A  child  who  has  failed  to  attend  school  regularly  cannot  be  employed  the  following  week  unless  the  deficient 
attendances  be  made  up. 

The  occupier  shall  obtain  certificates  from  a  schoolmaster  of  the  school  attendance  of  the  children  employed  in 
his  factory,  and  keep  such  certificates  for  two  months  and  produce  the  same  to  the  inspector. 

The  school  managers  may  apply  in  writing  to  an  occupier  to  pay  the  school  fees,  not  exceeding  3d.  per  week, 
or  one-twelfth  of  the  wages  of  a  child,  which  the  occupier  may  deduct  from  the  wages  of  the  child. 

When  a  child  of  thirteen  has  obtained  a  certificate  of  proficiency  either  of  having  passed  the  prescribed 
standard,  or  of  having  attended  school  the  prescribed  number  of  attendances,  he  is  deemed  to  be  a  young  person. 

Certificates  of  fitness  for  employment. 
A  person  under  sixteen  shall  not  be  employed  for  more  than  seven,  or,  if  the  certifNing  surgeon  resides  more 
than  three  miles  from  the  factory,  thirteen  working  days,  unless  the  occupier  has  obtained  irom  the  certifying 
'Surgeon  a  certificate  in  the  prescribed  form  of  the  fitness  of  emidoyment  of  such  iiersoii. 
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A  certificate  of  fitness  shall  not  be  given  unless  a  certificate  of  birth  be  produced,  or  other  proof  of  real  age, 

When  an  inspector  considers  any  person  under  sixteen  unfit  to  work,  he  may  give  notice  to  the  occupiers,  and 
the  person  shall  not  be  employed  more  than  seven  days,  unless  certified  by  the  certifying  surgeon  to  be  fit  for  work, 

An  inspector  may  annul  a  certificate  of  a  certifying  surgeon  if  certificate  of  age  of  the  person  named  thereiq, 
was  not  produced  if  he  think  the  person  under  the  age  named  in  the  certificate. 

When  a  child  becomes  a  young  person,  a  fresh  certificate  of  fitness  must  be  obtained. 

A  certificate  of  fitness  shall  only  be  granted  on  personal  examination. 

The  same  certificate  of  fitness  may  be  valid  for  all  the  factories  in  the  occupation  of  the  same  occupier  in  the 
district  of  the  same  certifying  surgeon. 

A  certifying  surgeon  shall  examine  persons  only  at  the  factory  where  such  persons  are  employed,  unless  the 
number  of  children  and  young  persons  is  less  than  five,  or  unless  specially  allowed  by  an  inspector. 

Certifying  surgeons  to  be  appointed  by  an  inspector. 

Fees  to  be  paid  to  the  certifying  surgeon. 

Where  there  is  not  a  certifying  surgeon  within  three  miles,  the  poor-law  medical  oificer  to  act  as  ceij'^^fying. 
surgeon. 

Regulations  as  to  meal  times. 

All  children,  young  persons,  and  women  to  have  the  times  allowed  for  meals  at  the  same  periods  of  the  day, 
A  child,  young  person,  or  woman  is  not  allowed  to  remain  in  any  room  where  a  manufacturing  process  is  being 
carried  on,  or  to  be  employed  during  a  meal  time. 

Notice  of  meal  hours  to  be  fixed  up — of  hours  of  work,  etc. 

Prohibitions  of  employment. 

A  child  shall  not  be  employed  under  the  age  of  ten  years. 
A  child,  young  person,  or  woman  shall  not  be  employed  on  Sunday ;  but 

If  the  occupier  be  of  the  Jewish  religion,  and  close  his  factory  on  Saturday,  both  before  and  after  sunset,  g, 
Jewish  young  person  or  woman  may  be  employed  on  Sunday  the  same  as  if  Sunday  were  Saturday. 

Overtime  and  night-ivorh. 

Male  young  persons  of  sixteen  years  of  age  may  be  employed  in  lace  factories  between  4  a.  m.  and  10  p.  m., 
under  certain  conditions. 

If  the  occupier  be  of  the  Jewish  religion  and  keep  his  factory  closed  on  Saturday,  both  before  and  after  sunset, 
he  may  employ  the  young  persons  and  women  one  hour  on  every  other  week  day,  but  not  before  G  a.  m.  or  after  9 
p.  m. 

Secretary  of  state  may  authorize  emiiloyment  of  young  persons  and  women  to* recover  lost  time  in  water-millg 
at  the  rate  of  one  hour  per  day,  for  not  exceeding  ninety-six  days  in  case  of  drought  and  not  exceeding  forty -eight 
days  in  case  of  flood. 

The  secretary  of  state,  where  cleanliness,  etc.,  is  deficient,  may,  by  order,  direct  the  adoption  of  special  meang 
as  a  condition  of  the  exceptional  employment. 

Where  an  exception  has  been  authorized,  and  it  is  found  to  be  injurious  to  health,  the  secretary  of  state  may 
by  order  rescind  such  exception. 

Miscellaneous  regulations. 

Notice  to  be  hung  up  of  times  of  work  and  meals : — Abstract  of  act.  Names  of  inspectors  and  certifying 
surgeons.     Clock  by  which  hours  of  work  are  regulated. 

Notice  of  special  exception  to  be  hung  up,  and  notice  to  be  sent  to  inspector. 

When  working  under  special  exception,  same  to  be  entered  in  a  register. 

Eegisterof  young  persons  under  sixteen  years  of  age  to  be  kept,  with  details,  as  prescribed  by  the  secretary 
of  state.     Extracts  to  be  sent  when  required  to  the  inspector. 

Hours  of  work  to  be  regulated  by  a  public  clock. 

Any  person  in  a  factory  while  machinery  is  in  motion  deemed  to  be  employed,  unless  the  contrary  be  proved. 

Occupier  of  factory  to  send  notice  to  inspector  within  one  month  of  commencing  to  work  a  factory. 

Inspectors  of  weights  and  measures  authorized  to  examine  weights  and  measures  used  for  checking  wages,  etc. 

Austria-Hungary. — The  factory  laws  and  regulations  are  found  in  the  factory  law  of  December  20, 1859, 
and  the  Hungarian  trade  and  manufactory  law  of  1872,  of  which  laws  the  following  is  an  analysis  : 

The  regulations  relating  to  workmen  employed  in  trading  establishments  have  equal  force  in  the  case  of  factory 
workmen. 

The  proprietor  of  a  factory  is  bound  to  keep  a  regular  register,  showing  the  name,  age,  birthplace,  occupation, 
and  wages  of  every  workman  employed  by  him,  and  to  produce  this  register  whenever  called  upon  to  do  so  by  the 
authorities. 
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A  table  is  to  be  huug  up  in  eacli  worksbop,  in  wbicb  tbe  following  information  is  to  be  contained : 
{a)  Tbe  disposition  and  employment  of  tbe  workmen,  and  particularly  tbe  manner  in  wbicb  tbe  women  and 
children  are  occupied  as  bearing  upon  tbeir  bodily  strengtb,  and,  in  tbe  case  of  cbildren,  on  tbeir  school  duties. 
(6)  Tbe  duration  of  working  bours. 

(c)  Eegulations  relating  to  tbe  settlement  of  accounts  and  payment  of  wages. 

(d)  Eights  accorded  to  tbe  workmen. 

(e)  Treatment  of  workmen  in  case  of  illness  or  accident. 
(/)  Fines  for  transgression  of  tbe  factory  regulations. 

(</)  Tbe  period  of  giving  notice  and  cases  in  wbicb  contracts  may  at  once  be  declared  void. 

A  duplicate  of  this  table  is  to  be  given  to  tbe  authorities. 

Every  proprietor  of  a  factory  is  bound,  at  bis  own  expense,  to  make  all  arrangements  and  to  take  all  possible 
measures  for  securing  tbe  life  and  health  of  bis  workmen  in  tbe  exercise  of  tbeir  duties. 

The  education  laws  require  that  cbildren  under  ten  years  of  age  shall  in  no  case  be  allowed  to  work  in  factories, 
and  children  over  ten,  but  under  twelve  years,  only  with  tbe  consent  of  tbe  authorities. 

This  consent  is  only  to  be  given  when  regular  attendance  at  school  can  be  combined  with  factory  employment, 
or  when  arrangements  are  made  by  the  employer  for  tbe  education  of  the  cbildren  by  establishing  schools  in 
accordance  with  tbe  regulations  of  the  educational  authorities. 

Children  above  twelve  but  under  fourteen  years  of  age  may  only  be  employed  in  factories  at  the  most  for  eight 
hours  a  day. 

Young  workmen  who  have  passed  tbeir  fourteenth  year,  but  are  under  sixteen,  may  only  be  employed  for  ten 
hours  a  day. 

Workmen  under  sixteen  years  of  age  may,  in  general,  only  be  employed  on  work  which  in  no  way  injures  tbeir 
health  and  is  not  prejudicial  to  tbeir  physical  development. 

A  law  relating  to  night-work  of  apprentices  is  also  applicable  to  factory  workmen  under  sixteen  years  of  age. 

The  workmen  are  to  be  allowed  half  an  hour's  rest  in  the  morning  and  afternoon  and  a  whole  hour  at  midday. 

In  factories  where  work  is  carried  on  day  and  night  the  proprietor  is  bound  to  take  proper  iDrecautions  for  tbe 
employment  by  relays  of  workmen  whose  servicer  are  required  at  night. 

Day-work  may  not  begin  before  5  a.  m.  nor  be  extended  beyond  9  p.  m. 

The  employer  is  bound  to  pay  bis  wages  in  ready  money,  and  regularly  once  a  week,  unless  some  other  arrangement 
is  made.  He  may  not  supply  the  workmen  with  goods  or  spirits  on  credit;  but  be  may  furnish  bis  workmen,  should 
the  latter  agree,  with  lodging,  firewood,  use  of  tbe  soil,  regular  board,  medicines,  and  medical  assistance,  and  deduct 
the  cost  on  payment  of  tbe  wages.  He  may  also,  on  the  same  conditions,  supply  bis  workmen  with  tbe  tools  and 
materials  necessary  for  tbe  make  of  articles  produced  in  his  factory,  in  cases  where  tbe  workmen  are  bound  by 
contract  to  supply  such  tools  and  materials  on  tbeir  own  account. 

Claims  for  goods  supplied  to  workmen  on  credit,  contrary  to  the  existing  regulations,  cannot  be  enforced  by 
the  employer  by  legal  measures,  nor  by  reckoning  them  against  wages  that  may  be  due. 

Contracts  which  contain  any  clauses  contrary  to  the  last  three  provisions  have  no  binding  force. 

Arrangements,  too,  concluded  between  employer  and  workmen,  according  to  which  the  latter  are  obliged  to 
obtain  their  daily  wants  at  particular  shops,  or  to  expend  part  of  their  wages  for  any  x)urposes  other  than  the 
ameboration  of  the  position  of  tbe  workmen,  are  not  considered  valid. 

The  factory  authorities  are  bound  to  allow  the  establishment  to  be  visited  from  time  to  time  by  persons  sent 
for  that  purpose,  and  to  assure  themselves  that  tbe  regulations  of  tbe  law  are  duly  observed. 

Certain  articles  in  p7-oposed  7ieio  factory  law  (1882). 

Children  under  twelve  years  of  age  must  not  be  employed  in  regular  trades.  Children  between  tbe  ages  of 
twelve  and  fourteen  can  be  employed  at  tbe  most  for  six  hours  a  day,  and  their  employment  must  not  interfere  with 
their  attendance  at  school. 

Young  workmen  who  have  passed  their  fourteenth  year,  but  are  under  sixteen,  and  also  women  between  the 
iiges  of  sixteen  and  twenty-one,  can  only  be  employed  for  ten  hours  daily. 

In  the  event  of  any  unforeseen  occurrence  or  accident  interfering  with  the  regular  course  of  business  or 
necessitating  increased  work,  tbe  trade  authorities  can  permit  an  extension  of  time,  not  exceeding  an  hour,  for  a 
period  of  four  weeks  at  tbe  most. 

The  minister  of  commerce  is  empowered  to  prohibit  or  restrict  the  employment  of  yonng  workmen  and  women 
m  trades  which  are  dangerous  or  injurious  to  health. 

Young  workmen  or  women  between  sixteen  and  twenty-one  must  not  be  employed  before  5  o'clock  in  the  morning 
or  after  9  o'clock  in  the  evening,  and  there  must  be  an  interval  of  an  hour's  rest  between  the  hours  of  labor. 

The  minister  of  commerce  can,  however,  modify  this  rule  for  certain  trades,  in  conjunction  witli  tbe  chambers  of 
commerce  and  trade  inspectors  and  tbe  sanitary  authorities,  but  tbe  total  time  ^f  employment  must  never  exceed 
the  maximum  fixed  as  above. 
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Women  must  not  be  employed  during  the  six  months  following  tlieir  confinement. 

Young  workmen  and  women  between  the  ages  of  sixteen  and  twenty-one  must  not  be  employed  on  Sundays  and 
holidays,  except  in  cases  where  the  work  cannot  possibly  be  interrupted  or  deferred. 

Traders  who  employ  young  workmen  must  keep  a  register  showing  their  names  and  ages  and  the  names  and 
addresses  of  their  parents  or  guardians,  and  also  the  dates  of  their  first  employment  and  discharge.  This  register 
must  be  liuug  up  iu  the  place  where  the  work  is  carried  on,  and  the  trade  authorities  must  be  furnished  with  a  copy. 

France. — The  hours  of  labor  for  adults  in  factories,  etc.,  permitted  by  the  laws  of  France  are  twelve  daily. 

A  bill  to  reduce  them  to  ten  was  last  year  submitted  to  the  legislature  by  a  deputy,  but  it  was  rejected;  and 
the  same  deputy  thereupon  introduced  a  measure  (not  yet  carried)  to  provide  for  the  more  strict  fulfillment  of 
the  law  as  it  stands.  In  Paris  the  law  is  executed,  and  is  fairly  applied  iu  most  of  the  northern  and  eastern 
departments,  at  least  as  regards  the  lai'ge  mills,  but  doubts  seem  to  exist  as  to  its  strict  observance  in  the  Lyons 
and  Marseilles  districts,  and  supervision  would  appear  to  be  thought  inadequate  for  insuring  its  proper  application 
in  the  smaller  workshops  in  the  provinces. 

The  employment  of  children  is  prohibited  until  they  have  attained  the  age  of  twelve  in  the  case  of  boys  and 
sixteen  in  that  of  girls,  except  in  certain  specified  descriptions  of  labor,  in  which  it  is  allowed  to  employ  boys  between 
the  ages  of  ten  and  twelve,  on  condition,  however,  of  the  working  hours  not  exceeding  six  daily  and  being  divided 
by  a  period  of  rest. 

iSTight-work,  viz,  between  the  hours  of  9  p.  m.  and  5  a.  m.,  is  forbidden  for  boys  below  the  age  of  sixteen  and 
for  girls  under  twenty-one  years  of  age.  But  under  exceptional  circumstances  this  restriction  may  be  temporarily 
suspended  and  permission  extended  to  the  employment  of  boys  under  twelve  years  of  age,  such  exceptional 
circumstances  to  be  determined  by  the  local  (Committee  or  by  the  inspector.  On  Sundays  and  holidays  children 
are  not  allowed  to  work,  but  an  exception  is  made  in  the  case  of  factories  where  it  is  necessary  to  keep  fires  going 
continuously,  indispensable  labor  being  then  permissible  on  such  days,  and  also  at  night. 

Female  labor  is  forbidden  underground,  nor  is  such  work  allowed  for  boys  below  the  age  of  sixteen.  Certain 
exceptions  exist,  however,  where  boys  of  twelve  may  be  employed  below  the  surface,  but  the  duration  of  their  labor 
inust  not  exceed  eight  hours  out  of  the  twenty-four,  with  an  interval  of  at  least  one  hour's  rest. 

Germany,  (a) — The  settlement  of  relations  between  trade  employers  and  their  work-i>eople  is  a  subject  for  free 
agreement,  subject  to  the  restrictions  founded  by  imperial  law. 

Emi)loyers  cannot  oblige  their  work-people  to  work  on  Sundays  and  holidays.  Works  of  such  a  nature  as  not 
to  permit  of  an  interruption  or  postponement  do  not  come  under  the  above  provision. 

The  local  governments  are  to  determine  as  to  what  days  are  holidays. 

Children  under  twelve  years  of  age  may  not  be  employed  in  factories. 

The  employment  of  children  under  fourteen  years  of  age  may  not  exceed  the  period  of  six  hours  a  day. 

Children  who  are  obliged  to  attend  the  national  school  may  only  be  employed  in  factories  if  they  are  present  at 
least  three  hours  a  day  in  the  national  school,  or  in  a  school  approved  of  by  the  educational  inspectors,  and  where 
a  regular  course  of  education  is  conducted  in  a  manner  api>roved  by  the  latter. 

Young  persons  between  the  ages  of  fourteen  and  sixteen  may  not  be  employed  in  factories  for  more  than  ten 
hours  a  day. 

Women  may  not  be  employed  during  the  three  weeks  following  their  confinement. 

Tlie  hours  of  labor  for  juveniles  (children  under  twelve)  may  not  begin  before  5.30  a.  m.  nor  continue  after 
8.30  p.  m.  Eegular  intervals  must  occur  between  the  hours  of  labor  on  every  working  day.  These  rests  must  be 
of  half  an  hour's  duration  for  children  and  of  an  hour's  for  young  persons  between  the  ages  of  fourteen  and  sixteen, 
at  midday,  and  of  at  least  another  half  hour  both  morning  and  afternoon. 

During  the  "  rests  "  the  juvenile  work-people  may  not  be  employed  at  all  in  the  work  of  the  factory,  and  may 
only  remain  in  the  working  rooms  if  those  portions  of  the  machinery  or  business  in  which  juveniles  are  employed 
are  completely  stopped  during  the  period  of  the  rest. 

On  Sundays  and  holidays  the  juvenile  working  people  may  not  be  employed  during  the  hours  appointed  by  the 
regular  clergyman  for  instructiou  in  catechism,  confirmation,  confession,  or  communion. 

*  The  emplojment  of  a  child  in  a  factory  is  not  permitted  unless  a  "work-card"  has  been  first  sent  in  to  the 
employer.  A  "  work-book  "  is  not  necessary  in  addition  to  this.  Work-cards  are  issued  free  of  cost  and  stamp  by 
the  local  police  authorities,  on  the  request  or  with  the  permission  of  the  father  or  guardian ;  should  the  father's 
statement  not  be  obtainable,  the  communal  authorities  maj^  supplement  his  consent.  They  must  state  the  name, 
day  and  year  of  birth,  as  well  as  the  religion  of  the  child,  the  name,  occupation,  and  last  residence  of  the  father  or 
guardian,  and,  in  addition,  the  steps  taken  to  comply  with  the  legal  educational  requirements. 

The  employer  must  Iceep  the  work-card,  produce  it  at  any  moment  on  an  official  demand,  and  at  the  completion 
of  the  term  of  agreement  return  it  to  the  father  or  guardian.  If  the  father's  abode  cannot  be  discovered,  the 
work-card  must  be  returned  to  the  mother  or  i^earest  relations. 
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When  juvenile  work-people  are  to  be  employed  in  a  factory,  the  employer  must  inform  the  local  police 
authorities  in  writing  before  the  commencement  of  their  term  of  employment. 

In  the  announcement  of  the  factory,  the  week  days  on  which  they  are  to  be  employed,  the  beginning  and  end  of 
the  hours  of  work,  and  the  rests,  as  well  as  the  nature  of  the  work,  must  be  given.  No  change  in  the  above  may 
be  made,  except  postponements,  consequent  upon  the  replacement  of  workmen  in  individual  branches  of  the  work 
before  the  necessary  further  notice  has  been  given  to  the  authorities. 

The  employer  must  take  care  that  in  every  factory  in  which  juvenile  work-people  are  employed  a  list  must  be 
hung  in  a  conspicuous  place  in  the  rooms  they  are  working  in,  containing  the  names  of  the  juvenile  work-people, 
as  well  as  the  days  on  which  they  are  employed,  the  hours  of  commencement  and  termination,  and  the  rests. 
He  must  also  provide  that  a  table  be  hirng  up  in  these  rooms  containing  an  extract,  in  the  form  determined  on  by 
the  central  authorities,  and  clearly  written,  of  the  regulations  relative  to  the  employment  of  juvenile  work- 
people. 

Should  any  natural  occurrence  or  accident  interrupt  the  regular  work  of  the  factory,  exceptions  to  the 
Hinitations  prescribed  may  be  admitted  by  the  administrative  authorities  daring  a  period  of  four  weeks,  and  by 
the  chancellor  for  a  still  louger  time.  In  imiwrtant  cases  of  this  nature,  and  for  the  prevention  of  accidents,  the 
local  police  authorities  can  also  permit  such  exceptions,  but  at  the  utmost  for  not  more  than  fourteen  days. 

If  the  nature  of  the  work  or  consideration  for  the  work-people  in  separate  factories  makes  it  appear  desirable 
that  the  working  hours  for  juveniles  should  be  settled  otherwise  than  in  the  manner  prescribed  above,  a  further 
regulation  relative  to  the  "  rests  "  may  be  allowed  on  request  by  the  administrative  authorities,  and  in  other  respects 
by  the  imperial  chancellor.  In  such  cases,  however,  juveniles  must  not  be  employed  for  longer  than  six  hours, 
unless  "  rests  "  of  at  least  an  hour  in  all  are  allowed  between  the  working  hours. 

Orders  issued  in  accordance  with  the  above  conditions  must  be  made  in  writing. 

The  employment  of  juveniles  or  women  in  particular  branches  of  manufacture  which  are  attended  with 
danger  to  the  health  or  morals  may  be  altogether  forbidden  by  decision  of  the  bundesrath  or  made  dependent  on 
certain  conditions.     Night-work,  especially  for  women,  may  be  forbidden  in  certain  branches  of  manufacture. 

Exceptions  to  the  restrictions  prescribed  as  to  children  can  also  be  admitted  by  decision  of  the  bundesrath  as 
regards  spinning-mills,  factories  worked  with  uninterrupted  furnaces,  or  which,  from  the  nature  of  the  work,  have 
a  regular  course  of  day  and  night  labor,  and  also  as  to  those  whose  working  does  not  permit  of  a  division  into  regular 
shifts  of  equal  duration,  or  whose  nature  limits  them  to  certain  seasons  of  the  year.  In  such  cases,  however,  the 
working  hours  for  children  must  not  exceed  36  hours  a  week,  and  for  young  persons  60;  in  spinning-mills,  66. 

The  steps  taken  in  accordance  with  the  decision  of  the  bundesrath  must  be  laid  before  the  reichstag  at  its 
next  session,  and  are  to  put  out  of  force  should  the  reichstag  so  desire. 

Special  officials,  inspectors,  named  by  the  governments,  either  alone  or  in  addition  to  the  ordinary  police 
authorities,  are  charged  with  the  supervision  of  the  carrying  out  of  these  conditions.  In  the  execution  of  this 
supervision  they  have  the  same  official  rights  as  the  local  police  authorities,  especially  that  of  inspecting  the  factory 
at  any  time.  They  are  bound,  except  as  to  giving  notice  of  illegalities,  to  keep  secret  any  knowledge  which  they 
may  obtain  officially  connected  with  the  business  or  working  of  the  factories  under  their  supervision. 

Matters  of  competency  between  these  officials  and  the  ordinary  police  authorities  are  left  to  the  several  states 
of  the  union  to  be  determined  constitutionally. 

The  said  officials  must  send  in  yearly  reports  of  their  official  proceedings.  These  reports,  or  extracts  from 
them,  must  be  laid  before  the  bundesrath  and  the  reichstag. 

Districts  in  which  no  factories,  or  factories  only  to  a  limited  extent,  exist  may,  on  the  petition  of  the  government 
of  the  country,  be  excepted  by  the  decision  of  the  bundesrath  from  the  appointment  of  such  special  officials. 

The  employers  must  allow  the  inspections,  in  accordance  with  the  provisions  of  law,  of  factories  to  take  place 
at  any  hour  when  they  are  at  work,  even  in  the  night. 

A  brief  summary  of  the  factory  laws  of  the  different  states  will  indicate  to  what  extent  the  principles  of 
English  factory  legislation  have  been  adopted  in  America.  The  states  named  are  the  only  ones  in  which  factory 
laws  exist. 

Maine.— No  child  can  be  employed  or  suffered  to  work  in  a  cotton  or  woolen  manufactory  without  having 
attended  a  public  or  private  school,  if  under  the  age  of  twelve  years,  four  months;  if  over  twelve  and  under  fifteen 
years  of  age,  three  months  of  the  twelve  next  preceding  such  employment  each  year.  A  teacher's  sworn  certificate 
of  attendance,  filed  with  the  employer,  constitutes  the  proof  of  schooling.  A  fine  of  8100  is  imposed  for  a  violation 
on  the  part  of  the  employer  of  the  provision  of  the  law. 

No-person  under  the  age  of  sixteen  years  can  be  employed  by  any  corporation  more  than  ten  hours  of  a  day. 
The  penalty  for  viohrting  this  provision  is  $100. 

Factories  more  than  two  stories  in  height,  where  workmen  are  employed  above  the  first  story,  must  be  provided 
with  outside  fire-escapes  satisfactory  to  municipal  officers.  (See  chap.  48,  Eevised  Statutes;  chap.  221,  acts  of 
1880;  chap.  49,  acts  of  1881.)  507 
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New  Haiepshire.— No  child  under  fifteen  years  of  age  shall  be  employed  more  than  ten  hours  per  day 
without  written  consent  of  parent  or  guardian.  No  person  to  be  employed  more  than  ten  hours  per  day,  except  in 
pursuance  of  express  contract  requiring  longer  time.  No  child  under  ten  to  be  employed  by  any  manufacturing 
corporation.  Children  under  sixteen  not  to  be  employed  in  factories  unless  they  have  attended  school  twelve 
weeks  during  preceding  year,  and  no  child  under  said  age  shall  be  employed  (except  in  vacation  time)  who  cannot 
write  legibly  and  read  fluently  in  the  readers  of  third  grade.  No  child  under  fourteen  to  be  employed  unless  he  has 
attended  school  six  months,  or  the  school  of  his  district  the  whole  time  it  was  kept;  and  no  child  under  twelve 
who  has  not  attended  the  school  of  his  district  the  whole  time  it  was  kept.  (See  General  Statutes,  chap.  187; 
chap.  21,  acts  of  1879 ;  chaps.  42  and  56,  acts  of  1881.) 

Vermont. — Children  under  ten  not  to  be  employed  at  all;  under  fifteen,  not  more  than  ten  hours  per  day; 
between  ten  and  fifteen,  not  to  be  employed  in  mill  or  factory  unless  they  have  received  three  months'  schooling 
the  i^receding  year.     (See  General  Statutes,  chaps.  40  and  202.) 

Massachusetts. — No  child  under  ten  years  of  ag«  shall  be  employed  in  any  manufactory,  mechanical,  or 
mercantile  establishment  in  the  commonwealth.  No  child  under  fourteen  years  of  age  shall  be  so  employed,  except 
during  the  vacations  of  the  public  schools,  unless  during  the  year  preceding  such  employment  he  has  for  at  least 
twenty  weeks  attended  some  public  or  private  day  school ;  nor  shall  such  employment  continue  unless  such  child 
in  each  and  every  year  attends  school  as  aforesaid;  and  no  child  shall  be  so  employed  who  does  not  present  a 
certificate,  made  by  or  under  the  direction  of  the  school  committer,  of  his  attendance  at  school  as  provided. 

Employers  shall  require  and  keep  on  file  a  certificate  of  the  age  and  place  of  birth  of  every  child  under  sixteen 
years  of  age  employed  and  the  amount  of  his  school  attendance  during  the  year  next  i:)receding  such  employment. 

The  penalty  for  employment  of  children  contrary  to  these  i)rovisions  is  not  less  than  $20  nor  more  than  $50. 
Truant  officers  are  obliged  to  visit  establishments  and  inquire  into  the  situation  of  the  children  employed,  and  may 
demand  the  names  of  children  and  the  certificates  of  age  and  school  attendance.  Children  under  fourteen  years 
of  age  who  cannot  read  and  write  are  not  to  be  employed  while  public  schools  are  in  session ;  parents  or  guardians 
i:)ermitting  such  employment  are  subject  to  a  fine  of  not  less  than  $20  nor  more  than  $50. 

Employers  requiring  from  employes,  under  jjenalty  of  forfeiture  of  wages  earned,  a  notice  of  intention  to  leave 
shall  be  liable  to  like  forfeiture  if  employ^  be  discharged  without  similar  notice. 

AYlioever  by  intimidation  or  force  prevents  or  seeks  to  iirevent  a  person  from  entering  into  or  continuing  in 
the  employment  of  a  person  or  corporation  shall  be  punished  by  fine  of  not  more  than  $100. 

Employers  are  not  to  contract  with  employes  for  exemiJtion  from  liability  for  injuries  resulting  from  employers 
own  negligence. 

No  minor  under  eighteen  years  of  age  and  no  woman  shall  be  employed  in  laboring  in  any  manufacturing 
establishment  more  than  ten  hours  in  any  one  day,  except  when  it  is  necessary  to  make  repairs  to  prevent  the 
interruption  of  the  ordinary  running  of  the  machinery,  or  when  a  different  apportionment  of  the  hours  of  labor  is 
made  for  the  sole  purpose  of  making  a  shorter  day's  work  for  one  day  of  the  week;  and  in  no  case  shall  the  hours 
of  labor  exceed  sixty  in  a  week.  The  penalty  for  a  violation  of  this  provision  is  not  less  than  $50  nor  more 
than  $100. 

The  belting,  shafting,  gearing,  and  drums  of  all  factories,  when  so  placed  as  to  be  dangerous  to  persons 
employed  therein  while  engaged  in  their  ordinary  duties,  shall  be  as  far  as  practicable  securely  guarded.  No 
machinery,  other  than  steam-engines,  in  a  factory  shall  be  cleaned  while  running,  if  objected  to  in  writing  by  an 
inspector.  All  factories  shall  be  well  ventilated  and  kept  clean.  The  openings  of  all  hoistways,  hatchways, 
elevators,  and  well-holes  upon  every  floor  of  a  factory  or  mercantile  or  public  building  shall  be  protected  by  good 
and  sufficient  trap-doors  or  self-closing  hatches  and  safety-catches.  All  elevator  cabs  or  cars  shall  be  provided 
with  some  suitable  device  for  securely  holding  the  cabs  in  case  of  accident  to  the  hoisting  machinery. 

All  manufacturing  establishments,  three  or  more  stories  in  height,  in  which  forty  or  more  persons  are  employed, 
unless  supphed  with  a  sufficient  number  of  tower  stairways,  shall  be  provided  with  sufficient  fire-escapes,  properly 
constructed  upon  the  outside  thereof,  and  connected  with  the  interior  by  doors  or  windows,  with  suitable  landings 
at  every  story  above  the  first,  including  the  attic,  if  the  same  is  occupied  for  workrooms.  Such  fire-escapes  shall  be 
kejjt  in  good  repair  and  free  from  obstruction. 

Every  room  above  the  second  story  in  factories  or  workshops  in  which  five  or  more  operatives  are  employed 
shall  be  provided  with  more  than  one  way  of  egress  by  stairways  on  the  inside  or  outside  of  the  building;  and  such 
staiiways  shall  be,  as  nearly  as  may  be  practicable,  at  opposite  ends  of  the  room.  Stairways  on  the  outside 
of  the  building  shall  have  suitable  railed  landings  at  each  story  above  the  first,  and  shall  connect  with  each  story 
of  the  building  by  doors  or  windows  opening  outwardly ;  and  such  doors,  windows,  and  landings  shall  be  kept 
at  all  times  clear  of  obstruction.  All  main  doors,  both  inside  and  outside,  must  open  outwardly,  and  each  story 
must  be  amply  supplied  with  means  for  extinguishing  fires. 

Every  building  three  or  more  stories  in  height,  in  whole  or  in  part  used  for  a  tenement  for  more  than  four 
families  or  a  lodging-house,  shall  be  provided  with  a  sufficient  means  of  escape  in  case  of  fire.  No  explosive  or 
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inflammable  compound  shall  be  used  in  any  factory  in  such  place  or  manner  as  to  obstruct  or  render  hazardous 
the  egress  of  operatives  in  case  of  fire. 

Persons  violating  these  provisions  as  to  buildings  are  liable  to  a  fine  of  not  less  than  $50  nor  more  than  $100. 
Females  employed  in  manufacturing  establishments  must  be  provided  with  seats  and  be  permitted  to  use  them 
•when  not  engaged  in  the  duties  for  which  they  are  employed.     This  also  applies  to  stores. 

For  the  enforcement  of  all  these  provisions  the  governor  appoints  two  or  more  members  of  the  district  police 
(a  state  force)  to  act  as  inspectors  of  factories  and  public  buildings.  They  may  enter  all  buildings  used  for  public 
or  manufacturing  purposes,  examine  methods  of  protection  from  accident,  means  of  escape  from  fire,  and  make 
investigations  as  to  the  employment  of  women  and  children.  Fire-escapes,  etc.,  are  to  be  constructed  under  the 
approval  of  one  of  the  inspectors.     (See  chaps.  48,  74,  103,  104,  Public  Statutes;  and  150,  208,  266,  acts  of  1882.) 

Ehode  Island. — No  child  under  twelve  years  of  age  can  be  employed  in  any  manufacturing  establishment; 
no  child  under  fifteen,  unless  he  has  attended  school  at  least  three  months  the  preceding  year;  and  no  such  child 
shall  be  employed  for  more  than  nine  months  in  any  year.  No  child  between  twelve  and  fifteen  years  of  age  shall 
he  employed  in  any  factory  more  than  eleven  hours  in  any  day,  nor  before  5  o'clock  in  the  morning,  nor  after 
half-past  7  in  the  evening.    The  violation  of  these  provisions  is  punished  by  fine  of  $20. 

Ten  hours'  work  in  any  one  day  constitutes  a  legal  day's  work,  unless  otherwise  agreed  by  the  parties  to  the 
contract  for  same.  Town  and  city  councils  may  pass  ordinances  requiring  fire-escapes  on  factories  in  which 
workmen  are  employed  above  the  second  story.    (See  General  Statutes,  chap.  38.) 

OoNNECTictJT. — No  Child  under  fourteen  shall  be  employed  in  any  business,  unless  such  child  shall  have 
attended  some  day-school  for  sixty  days  during  preceding  year,  six  weeks  of  such  attendance  to  be  consecutive. 
It  is  the  duty  of  "  school  visitors "  in  every  town  once  or  more  in  each  year  to  examine  into  the  situation  of 
children  employed  in  manufacturing  establishments,  to  see  if  provisions  of  law  are  complied  with.  Parents 
and  guardians  must  send  children  to  school  the  legal  time;  violation  punishable  by  fine  of  $5  for  each  week's 
neglect.  Employer  of  child  under  fourteen  must  have  a  certificate  of  child's  attendance  at  school  according  to 
law.  No  child  under  fifteen  to  be  employed  in  factories  more  than  ten  hours  per  day  or  fifty-eight  hours  per  week, 
under  a  penalty  of  $50. 

Each  story  above  the  second  story  of  factories  and  workshops  must  be  provided  with  more  than  one  flight  of 
stairs  inside,  or  outside  fire-escapes,  satisfactory  to  selectmen  or  fire  marshal  of  town. 

Eight  hours  constitute  a  legal  day's  work,  unless  otherwise  agreed  upon.  (See  General  Statutes,  title  U, 
Bhap.  0;  chap.  37,  acts  of  1880 ;  chap.  80,  acts  of  1882.) 

New  Yoek. — Children  under  fourteen  are  not  to  be  employed  during  school  hours  unless  they  have  attended 
school  at  least  fourteen  weeks  during  year  preceding;  the  emx^loyer  to  have  certificate  of  such  school  attendance. 
Eight  hours  constitute  a  legal  day's  work,  except  for  farm  and  domestic  labor.  Overwork  for  extra  compeii.satiou 
is  permitted.     (See  chap.  385,  laws  of  1870;  chap.  421,  of  1874,  and  chap.  372,  of  1876.) 

New  Jeesey. — No  child  under  ten  years  of  age  shall  be  admittfd  to  work  in  any  factory;  and  no  minor  sball 
he  holden  or  required  to  work  more  than  ten  hours  on  any  day  or  sixty  hours  in  any  week  ;  penalty  for  violation 
of  latter  provision  is  $50.  Ten  hours  per  day  constitute  a  legal  day's  Avork  in  all  cotton,  woolen,  silk,  ]i;iper, 
glass,  and  flax  factories,  and  in  manufactories  of  iron  and  brass.     (See  acts  of  1851,  chaps.  17  and  IS.) 

Pennsylvania. — Eight  hours  constitute  a  legal  day's  work,  in  absence  of  special  contract,  except  for  farm 
labor  and  labor  by  the  year,  month,  or  week.  Ten  hours  constitute  a  legal  day's  work  in  cotton,  woolen,  silk,  paper, 
baggiug,  and  flax  factories.  No  minor  under  thirteen  shall  be  employed  in  any  such  factory  under  penalty  of 
$50.  No  child  between  thirteen  and  sixteen  years  of  age  shall  be  employed  more  than  nine  months  in  any  one 
year  who  shall  not  have  attended  school  at  least  three  consecutive  months  in  the  same  year.  No  minor  shall  by 
any  contract  be  employed  in  any  of  said  factories  for  more  than  sixty  hours  per  week,  or  an  average  of  ten  hours 
per  day.  Penalty  for  violation  of  this  provision  not  to  exceed  $50.  Factories  in  which  employes  are  at  work  in 
third  or  higher  story  must  have  permanent  external  fire-escapes,  satisfactory  to  fire  commissioners  and  fire  marshal 
of  district.    (See  acts  of  1849,  1868,  1879.) 

Maryland.— The  law  prohibits  the  employment  of  children  under  sixteen  years  of  age  in  factories  for  more 
than  ten  hours  per  day  under  penalty  not  exceeding  $50. 

Ohio.— No  child  under  fourteen  shall  be  employed  in  mills  or  mines  during  school  hours  unless  he  has  received 
at  least  twelve  weeks'  schooling  during  the  year  preceding,  and  employers  must  have  certificate  to  that  effect; 
two  weeks'  attendance  at  a  half-time  or  night  school  to  be  considered  equivalent  to  one  week  at  a  day  school. 
Whoever  compels  a  woman,  or  a  child  under  eighteen,  or  permits  a  child  under  fourteen  to  labor  in  a  mechanical 
or  manufacturing  business  more  than  ten  hours  per  day  shall  be  fined  not  less  than  $5  nor  more  than  $50.  (See 
Revised  Statutes,  sections  4023,  4024,  4029,  0986.)  ^^g 
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THE  HOMES  OP  FACTORY  OPERATIVES. 

The  iustitution  of  the  factory  system  changed  the  workshop-home  of  the  domestic  system  to  the  home  proper 
by  trausferring  work  to  the  factory.  This  change,  as  I  have  said  in  another  part  of  this  report,  had  its  advantages 
and  its  disadvantages,  but  on  the  whole  the  advantages  predominated.  Whatever  there  was  that  was  good  in  the 
old  household  plan  of  industry,  so  far  as  keeping  the  family  together  at  all  times  and  working  under  the  care  of 
the  head,  was,  if  the  head  was  good,  temporarily  lost  when  the  factory  system  took  its  place,  in  so  far  as  the  old 
workers  entered  the  factory.  It  is  also  true  that  under  the  domestic  system  the  head  of  the  family,  or  the  young 
man  desiring  to  become  such,  had  a  motive  to  urge  him  to  own  the  tools  with  which  to  work,  but  this  motive 
actuated  but  few ;  the  many  were  not  moved  by  it.  Now,  while  the  few  are  deprived  of  such  incentives,  the  many 
are  furnished  with  elaborate  tools  with  which  to  labor,  and  the  homes  are  left  free  to  be  used  as  homes;  so  that 
the  homes  of  the  operatives  under  the  new  system  have  undergone  a  great  change,  and  are  still  undergoing  changes 
which  are  making  the  English  significance  of  the  word  "home"  a  reality  to  the  poorest. 

It  is  perfectly  true  that  iu  every  large  factory  town  one  can  find  loathsome  dwellings  occupied  by  groups  of 
loathsome  persons  called  families.  In  the  most  enlightened  factorj'  towns,  both  in  America  and  in  Europe,  it  is 
easy  to  find  dwellings  occupied  by  factory  operatives  which  are  a  disgrace,  not  only  to  the  parties  owning  them, 
but  to  the  municipality  which  permits  them  to  exist  or  to  be  inhabited  by  human  beings.  It  is  true,  too,  that  there 
are  some  families  whose  members  are  factory  operatives  who  will  not  keep  the  best  of  tenements  in  decent  order, 
and  who,  in  spite  of  boards  of  health  and  of  owners,  persist  in  treating  a  house  as  if  it  were  meant  for  swine. 

All  these  things  exist,  and  may  be  seen  by  any  one  who  cares  to  take  the  pains  to  visit  large  factory  towns. 
Yet,  taking  the  operative  population  of  such  towns  as  a  class,  they  are  very  comfortably  housed,  and  about  as  well 
housed  in  one  country  as  in  another.  The  personal  inspection  of  more  than  a  thousand  homes  of  factory  operatives 
leads  me  to  this  conclusion.  Perhaps  a  brief  account  of  homes  in  different  localities  will  best  illustrate  this 
chapter. 

In  Bradford,  in  Yorkshire,  England,  the  seat  of  the  woolen  trade,  a  man  earning  $7  per  week,  having  a  wife 
and  one  child,  occupies  a  good  house  with  three  rooms,  for  which  he  pays  $1  25  per  week ;  the  house  is  comfortable, 
carpeted,  and  well  furnished,  with  some  mahogany  furniture ;  meat  is  used  once  a  day,  and  all  the  meals  are  ample 
and  of  fair  qualitj\  Another  family,  the  husband  a  warp  dresser,  the  wife  a  weaver,  two  children,  occupy  a  house, 
consisting  of  living  room  and  two  bedrooms,  for  rent  of  $1  36  per  week,  including  gas.  This  family  has  a  piano, 
good  haircloth  furniture,  vases,  pictures,  and  books;  a  good  medium  home,  with  a  jolly  English  wife  and  a  sober, 
industrious  English  husband ;  the  husband  on  full  time  could  earn  30s.  per  week,  the  wife  10s.,  and  one  of  the  little 
girls,  as  dofier,  2s.  Among  scores  of  these  homes,  taken  at  random,  I  found  a  few  where  the  family  earned  as  much 
as  the  others,  but  lived  in  two  rooms  usually,  and  these  constituting  a  dark,  smoky,  and  odorous  den,  for  which  72 
cents  per  week  was  paid  as  rent  and  very  little  was  spent  for  bread,  the  bulk  of  all  earnings  going  for  beer  and  spirits. 
Such  places  in  Bradford  are  rare,  for  the  town  is  a  model  town,  certainly  so  far  as  its  neat,  individual  cottages  are 
concerned. 

I  will  remark  here,  what  is  true  of  all  British  factory  houses,  that,  being  floored  with  stone  as  a  rule,  if  not 
carpeted,  they  present  a  cold  and  cheerless  look  to  one  not  accustomed  to  them ;  and  these  stone  floors  are  often 
quoted  in  this  country  to  the  disparagement  of  the  English  house.  Homes  of  much  higher  grade  are  floored  with 
stone  or  brick,  being  much  cheaper  than  wood.  The  dimensions  of  the  British  house  are  much  smaller  than 
factorj'  houses  in  America.  The  tenements  of  three  rooms  have  much  less  space  than  tenements  of  the  hke 
number  of  rooms  here.  This  is  generally  true  of  all  European  factory  towns.  But  the  houses  of  the  operatives 
are  as  a  rule  separate  houses,  the  tenement  house  being  quite  unknown,  except  where  what  is  termed  the  "  model 
workingmen's  houses"  are  being  tried.    The  boarding-house  is  not  an  institution  for  factory  operatives. 

At  Saltaire,  near  Bradford,  the  homes  of  the  work-people  are  very  excellent,  rents  being  from  $30  to  $100  per 
year  for  three-  to  five-room  houses.  The  results  of  good  treatment  are  easily  discernible  in  this  village.  The 
facilities  furnished  for  intellectual  improvement  rival  those  of  any  factory  town  in  the  world ;  and  while  the 
expenditures  of  Sir  Titus  Salt  were  made  on  such  a  lavish  scale  as  to  render  his  investments  unprofitable,  yet  the 
princi])le  incorporated  in  liis  work  has  told  wonderfully  upon  the  character  of  the  people  employed  in  Saltaire,  and 
iu  no  way  is  this  more  apparent  than  in  the  neat,  tidy,  and  prettily  furnished  and  adorned  homes  of  the  poorest 
paid  operative  in  the  works.  These  statements  are  true  of  the  village  of  Queensbury,  where  John  Foster  &  Sou 
have  works  couKidered  as  the  rival  of  Saltaire.  The  weavers  at  Queensbury  earn  from  15s.  to  ISs.  per  week  on  full 
time,  and  rents  are  3s.  Gel,  or  84  cents,  per  week  for  three  rooms.  The  operatives  are  healthy,  and  offer  the  best 
evidence  of  the  results  of  the  moral  tone  with  which  the  firm  tries  to  impress  all  connected  with  the  work. 

Some  of  the  best  houses  in  England  are  to  be  found  at  Copley  Village,  in  Halifax,  built  by  James  Akroj'd  & 
Sons.  These  houses,  which  are  shown  in  the  plates,  are  very  excellent.  They  rent,  three  rooms,  for  £10  per  year, 
and  the  operatives  are  helped  to  acquire  a  freehold.  The  Akroyds  believe  in  raising  the  moral  condition  of  the 
people,  and  their  efforts  have  met  with  success.  They  would  not  work  under  anj^  other  rule  than  that  which 
recognizes  the  power  of  moral  forces. 
GOO 
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The  Crossleys  at  Halifax  have  taken  the  same  path.  They  employ  5,000  people,  aud  take  every  pains  to  have 
tbem  progress  in  all  that  makes  good  men  and  women.  At  Ashton-under-Lyne,  in  one  of  the  worst  streets  of  the 
town,  1  found  a  home  of  the  old  type,  where  a  girl  of  fourteen  was  in  charge  of  two  babies ;  the  mother  dead,  the 
father  and  sister  at  work  in  the  factory;  the  family  living  in  a  house  of  four  rooms,  two  above  and  two  below,  rent 
at  84  cents  per  week,  the  house  poorly  furnished  and  everything  in  bad  condition;  but  few  such  places  can  be  found 
iu  the  town.  Here  Hugh  Mason,  esq.,  M.  P.,  has  brought  the  factory  people  as  a  rule  up  to  the  line  of  self-respect. 
The  difl'erence  in  the  homes  of  those  wliose  employers  take  an  interest  in  the  people  and  of  those  whose  employers 
do  not  is  very  marked  indeed.  Rents  run  from  84  cents  to  $1  12  per  week,  according  to  rooms,  for  ordinary  houses, 
and  the  spinners  (mule)  earn  from  35s.  to  40s.  per  week. 

The  homes  of  Salford  and  Manchester  do  not  equal  those  of  the  other  places  named,  although  they  are  very 
much  iuiproved  as  regards  their  condition  a  quarter  of  a  century  ago.  The  poorest  houses  rent  for  84  cents  per 
week,  many  of  them,  with  four  rooms,  for  $1  08.  In  Oldham  a  good  house  of  four  rooms  rents  for  96  cents  per 
week. 

Blackburn,  which  has  seen  so  much  turmoil  in  the  past,  is  passing  out  of  its  old  condition,  and  the  good  results 
of  factory  inspection  are  to  be  seen.  The  dwellings  of  the  operatives  are  of  a  lower  grade  than  usual  in  Lancashire; 
rents  are  about  the  same,  the  poorest  houses  of  three  rooms  renting  for  90  cents  per  week,  while  some  are  as  low 
as  68  cents,  including  water  rates ;  but  many  of  them  are  barrendookiug  houses  inside,  with  but  few  of  those 
adornments  which  accomxjany  better  moral  and  intellectual  conditions.  The  houses  of  the  English  operative,  as  a 
rule,  present  a  wide  contrast  to  those  occupied  by  their  insular  neighbors.  This  is  true  of  the  factory  towns  of 
England  generally.  At  Bolton  the  houses  are  excellent,  one  of  four  rooms  good,  but  of  the  lower  grades,  renting 
for  84  cents  per  week.  These  are  usually  well  supplied  with  good  furniture,  pictures,  and  books.  Bolton  is  the 
great  center  for  fine  cotton-spinning.  The  model  establishment  of  Messrs.  Tootal,  Broadhurst  &  Lee  has  had  a 
most  excellent  influence  in  the  town,  and  shows  what  can  be  accomplished  when  the  management  recognizes  the 
better  operative  as  the  result  of  a  better  moral  condition.  The  wages  of  spinners  in  Bolton  range  from  15s.  to  20s. 
per  week. 

The  factories  at  Paisley  are  excellent  evidences  of  the  good  influence  which  comes  from  proper  interest  in 
employ6s.  The  works  of  the  Messrs.  Clark  and  of  the  Messrs.  Coates  are  moral  establishments,  and  the  influence  of 
model  works  extends  to  the  homes  of  the  people  employed,  which  are  here  very  comfortable.  Rents  vary  from  72 
cents  to  $2  per  week,  according  to  number  of  rooms. 

In  Glasgow  no  cellarages  can  now  be  found,  and  the  factory  city,  which  only  a  few  years  ago  saw  more 
drunkenness,  comparatively,  than  any  other,  has  greatly  changed.  Wide  streets  have  been  cut  through  the  worst 
quarters,  and  the  dwellers  have  been  driven  to  the  suburbs,  where  they  have  changed  their  cramped  city  abodes 
for  clean  and  light  homes.  This  process  is  constantly  going  on  in  Glasgow,  and  the  factory  operatives  are  reaping 
the  benefit  of  the  attempts  to  purify  the  town.  Belfast,  Ireland,  a  beautiful  and  prosperous  town,  is  doing  much  to 
improve  the  dwellings  of  the  linen-factory  operatives.  The  cleanliness  of  the  factories  has  an  influence  upon  all 
connected  with  them,  and  this  influence  is  far-reaching.  The  houses  of  the  operatives  in  Belfast  are  very  tidy, 
the  windows,  as  a  rule,  being  adorned  with  flowers  in  summer.  Rents  are  from  48  to  GO  cents  per  week  for  four 
rooms.  There  are  houses  with  flats  in  Belfast.  In  the  west  and  east  of  Scotland  the  operatives  live  very  largely  in 
flats;  rents  in  Dundee  and  Dunfermline  being,  for  two  rooms,  from  $15  to  $30  per  year,  and  for  three  or  four 
rooms  from  $30  to  $50  per  year. 

Upon  the  continent  the  observer  is  happily  disappointed,  for  he  finds  much  better  housing  for  the  factory 
operatives  than  he  could  have  reasonably  expected.  The  flat  prevails  to  a  great  extent.  At  Verviers,  in  Belgium, 
the  men  get  from  3  to  4  francs  per  day  wages  and  the  women  from  1  franc  75  centimes  to  3  francs  per  day,  and  pay 
for  rent  for  four  rooms  and  small  garden  about  $60  per  year ;  for  two  rooms  on  second  floor,  81  80  per  month ;  for 
two  rooms  on  third  floor,  90  cents  per  month.  These  tenements,  although  small,  are  comfortable,  fairly  well  furnished, 
and  are  adorned  with  lace  curtains,  window-gardens,  etc.  As  a  rule,  the  dwellings  are  very  good,  but  the  cottages 
are  much  better  iu  every  respect  than  the  flat  tenements.  Many  of  the  houses,  with  four  rooms,  cellar,  and  scullery, 
rent  for  $3  per  month.  This  class  of  houses  is  very  excellent,  having  separate  hallways  and  being  well  and  neatly 
furnished. 

Among  the  most  substantial  houses  for  workingmen  will  be  found  those  of  Herr  Krupp,  at  Essen,  in  Rhenish 
Prussia.  These  houses  compare  well  with  the  men  employed  in  the  celebrated  steel-works  at  this  place.  Herr 
Krupp  by  his  system  of  employment  has  the  selection  of  the  best  mechanics  in  Europe.  This  system  comprehends 
all  the  advantages  to  be  found'in  model  industrial  establishments,  including  excellent  tenements  and  gardens  at 
low  rents.  A  foreman,  a  gun-maker,  earning  $45  per  month,  secures  four  rooms,  a  drying-place  on  the  roof,  a  cellar 
and  a  garden  for  $45  per  year.  A  workman  with  wages  at  75  cents  per  day  pays  $37  per  year  for  three  large  rooms, 
drying-place,  cellar,  and  garden.  These  are  fair  tenements,  in  two-  or  three-story  blocks,  situated  iu  colonies  just 
outside  the  town.  For  $100  per  year  one  can  obtain  a  most  excellent  tenement  of  seven  large  rooms,  cellar,  garden, 
etc.  All  the  houses  iu  the  colonies  are  owned  by  Herr  Krupp ;  iu  fact,  he  believes  that  he  secures  better  results  by 
owning  everything,  and  by  being  able  thereby  to  control  the  sanitary  surroundings  of  the  dwellings  of  his  people. 
These  colonies,  each  having  its  name,  are  laid  out  with  parks,  schools,  churches,  supply  stores,  etc.    Here  ther 
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■working  people  use  a  great  deal  of  black  bread,  but  this  bread  is  very  sweet  and  nutritions,  and  is  often  found  on 
the  tables  of  those  above  the  operative  class,  the  same  as  our  graham  bread  is  found  upon  the  tables  of  the  rich. 

The  housing  of  single  men  at  Essen  is  on  the  barrack  plan,  and  is  far  below  the  American  corporation 
boarding-house  style  of  housing  our  single  operatives.  In  the  hosiery  town  of  Chemnitz,  in  Saxony,  where  men 
earn  in  the  factories  from  $2  50  to  $5  per  week  and  the  women  from  $1  50  to  $2  50  per  week,  working  twelve 
hours  per  day,  very  fair  flats  of  three  rooms  and  a  drying-place  can  be  secured  on  second  or  third  iioors  for  $36  per 
year.  These  flats  are  in  high  buildings  in  the  center  of  the  town,  and,  looking  at  the  outside  and  observing 
the  curtained  and  gardened  windows,  a  stranger  would  not  take  them  for  the  abodes  of  the  factory  operatives; 
but  the  appearance  of  the  operatives  in  the  mills  does  not  harmonize  with  the  appearance  of  their  dwellings,  which 
are  very  excellent. 

Mulhouse,  in  Alsace,  has  had  the  benefits  to  be  derived  from  the  efforts  (X  active  industrial  societies,  and  the 
dwellings  here,  which  are  separate,  show  the  care  of  the  employers.  The  usual  plan  of  the  Mulhouse  cottage  is  to 
erect  four  separate  houses  under  one  roof,  upon  a  square,  each  fourth  ,of  the  square  constituting  one  dwelling. 
This  is  illustrated  by  the  plates.  The  houses  have  gardens  attached;  and  rents  are  low,  as  will  be  seen  from  the 
descrijjtion  of  the  plates.  The  Alsatian  factory  operatives  constitute  a  class  by  themselves  in  many  respects. 
They  are  very  neat,  the  females  wearing  pretty  dresses  and  having  their  hair  nicely  done  up,  and  when  they  leave  the 
mills  they  put  on  a  tidy  sack,  while  the  men  put  on  a  coat,  that  they  may  look  well  upon  the  street.  Bread  and 
vegetables  are  the  chief  articles  of  food,  meat  not  being  used  so  much  as  in  England. 

Eouen  and  Amiens,  France,  are  perhaps  typical  factory  towns,  though  in  all  respects  not  model  ones.  In 
the  former  place  the  operatives  live  in  all  sections  of  the  town,  many  in  what  is  known  as  the  "poor  quarter",  and 
it  is  well  named.  This  locality  contains  the  oldest  houses  in  Eouen,  and  they  are  very  poor  indeed.  By  far  the 
greater  proportion  of  the  operatives  live  in  quite  comfortable  houses,  some  flats,  some  cottages,  but  there  is  not 
much  attempt  to  im^irove  them.  The  factories,  in  fact,  are  not  as  clean  and  tidy,  free  from  dust,  and  well  ventilated, 
as  are  those  at  Amiens,  where  the  houses  and  the  factories  are  very  good ;  in  fact,  the  poorest  dwellings  in 
Amiens  are  as  good  as  the  better  ones  in  Eouen.  The  operatives  of  Amiens  use  good  food,  and  their  tables  at  tea 
■time  presented,  with  white  bread  and  neat  table  furniture,  an  inviting  appearance.  The  window-gardening  of 
'the  operatives'  houses  adds  much  to  their  attractiveness,  and  gives  a  thrifty  appearance  to  the  humblest  home. 

In  this  brief  notice  of  the  homes  of  operatives  I  have  intended  to  call  attention  to  types  only.  It  should  be 
stated  that  the  houses  in  Great  Britain  and  on  the  continent  are  of  stone  or  brick,  as  the  locality  may  aiford,  and 
the  neat  M'ood  cottage  of  America  cannot  be  found. 

The  operatives  constitute  a  study  in  themselves.  They  differ  in  appearance  as  much  as  in  nationality.  In  the 
British  factory  they  wear  woolen  clothes,  and  do  not  change  them  as  they  go  upon  the  streets;  but  of  a  Saturday 
afternoon  or  evening  they  are  found  well  dressed  and  usually  well  behaved.  In  the  factories  their  woolen  clothes 
give  them  an  untidy  appearance.  In  Belgium  and  Germany  the  blue  linen  blouse  prevails ;  it  looks  clean,  and  is 
so,  but  it  constitutes  the  street  as  well  as  the  factory  dress  for  the  men,  while  the  women  wear  loose,  untidy  clothes. 
In  France,  as  stated,  the  female  operatives  take  pride  in  their  dress  and  hair,  and  in  the  mills  they  look  as  bright 
und  as  comely  as  do  the  bonny  operatives  in  the  thread-mills  at  Paisley,  Scotland,  perhaps  the  finest  body  of 
•operatives  in  the  world. 

It  is  quite  impossible  to  compare  the  homes  of  European  factory  operatives  with  those  of  the  same  class  in  America. 
The  great  mass  of  the  former  are,  generally  speaking,  quite  as  well  housed  as  the  latter,  so  far  as  the  quality  of 
house  is  concerned;  but,  so  far  as  quantity  of  room  and  excellence  of  living  are  concerned,  the  advantage  is  with 
the  operatives  of  America.  The  European  has,  as  a  rule,  the  advantage  of  lower  rents.  It  is  also  difficult  to  make 
^  comparison,  because  systems  differ.  In  American  factory  towns  the  corporation  boarding-house  was  a  necessity 
when  the  factory  was  assured,  because  the  employes  were  largely  single  people  from  the  farming  towns.  These 
boarding-houses  offered  and  continue  to  ofler  good  rooms  and  good  and  ample  food.  I  had  the  pleasure  a  few 
years  ago  of  taking  a  British  manufacturer  into  one  of  these  boarding-houses  at  dinner  time,  and  he  was  extravagant 
in  his  praise  of  the  table.  It  would  be  impossible  to  find  in  an  operative's  home  in  Europe  a  table  half  as  well 
spread  as  that  of  a  corporation  boarding-house  in  New  England. 

The  boarding-house  led  to  the  corporation  tenement-house  for  famihes,  and  this,  too,  is  quite  unknown  in 
Europe ;  it  is  ofteuer  met  with  on  the  continent,  where  the  higher  classes  take  to  flats,  than  in  Great  Britain;  but 
it  cannot  be  compared  to  the  small,  comj^act,  individual  houses  of  the  British  operatives. 

In  Europe,  too,  the  operatives  have  been  of  one  nationality,  generation  succeeding  generation.  The  Enghsh 
operative's  home  is  the  type  of  the  Enghsh  workingmau's  order  of  being ;  so  with  the  home  of  the  French,  the 
German,  and  the  Belgian  operatives  respectively.  In  America  we  have  not  kept  the  operatives  of  one  nationahty 
long  enough  to  develop  a  type.  And  yet  when  the  operative  of  this  country  steps  out  of  the  boarding-  or  the 
tenement-house  he  steps  into  an  individual  home  the  equal  of  which  cannot  be  found  in  the  factory  towns  of  the 
Old  World.  The  plates  presented  with  this  chapter  clearly  illustrate  this  fact.  The  cottage  of  the  American  factory 
operative,  when  he  sees  fit  to  occupy  one,  is  superior  to  the  cottage  of  the  workingman  of  any  other  country.  It 
is  most  gratifying  to  know  that  the  individual  homes  are  not  only  increasing  in  number  very  rapidly  in  this  country, 
but  that  they  are  increasing  in  jriflueaoe.    In  Lowell,  Lawrence,  Fall  River,  Pawtucket,  Cohoes,  and  in  fact  in  all 
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the  leading  factory  towns,  this  is  the  course  of  progress.  Aud  the  more  rapidly  the  increase  takes  place  the  more 
rapidly  will  the  filthy,  crowded  places  called  homes,  which  some  of  our  operatives  insist  upou  inhabiting,  disai)pear. 

In  this  country  the  individual  house  usually  has  a  few  thousand  feet  of  land  about  it,  and  the  operative  is 
stimulated  by  the  prospect  of  proprietorship  to  save  his  money  aud  become  the  owner  of  the  estate.  Our  laud  laws 
offer  no  obstacle,  and  when  the  corporation  gives  encouragement  the  success  of  the  operative  in  becoming  the  owner 
is  easily  assured.  If  he  will  let  beer  alone  and  he  and  his  family  live  cleanly,  the  operative  can  thrive;  if  he  says 
he  cannot,  let  him  see  that  others  can,  and  learn  that  the  fault  is  his  own,  when  his  employer  is  willing  to  encourage 
by  easy  terms  his  way  to  ownership.  In  too  many  instances  no  inducements  are  offered  by  the  corporation  for  the 
operatives  to  bett«r  their  condition  in  these  respects.  In  such  cases  there  is  excellent  opportunity  for  building 
societies,  as  at  Mulhouse,  Halifax  (England),  Philadelphia,  and  many  other  places.  There  never  was  a  time  in  the 
United  States  when  so  much  was  being  done  to  house  the  operatives  as  at  present,  and  it  is  to  aid  this  work 
everywhere  that  I  have  dwelt  to  such  length  upon  the  homes  of  the  operatives  and  given  so  many  details  of  such 
homes  in  other  lands.  That  the  model  dwellings  of  difl'erent  couutries  may  be  studied  and  compared,  I  have  had 
SI  series  of  plates  prepared,  which  truthfully  and  accurately  represent  the  best  houses  occupied  by  operatives  in 
England,  Belgium,  Germany,  France,  and  the  United  States.  With  two  exceptions  I  have  examined  the  houses 
represented,  and  can  testify  to  the  faithfulness  with  which  the  plans  have  been  drawn. 

Plate  I.  Operatives'  houses  built  by  James  Ahroyd  &  iSon,  at  Alcroydon,  near  Halifax,  England. — The  i)late 
shows  a  block  of  ten  houses,  each  independent  as  to  entrances,  yard  accommodations,  etc.  The  houses  are  built  of 
rubble  masonry,  and  the  yards  contain  water-closets  and  receptacles  for  rubbish.  Two  arrangements  of  tenements 
are  contained  in  this  block,  as  will  be  seen  from  the  plan.  The  minimum  accommodation  afforded  is  three  rooms 
per  tenement,  including  the  chambers  on  the  second  floor.  The  plate  also  shows  plans  of  operatives'  cottages  at 
Copley  Village,  near  Halifax,  England. 

Plate  II.  WorMngmen^s  hotises  of  M.  Menier,  at  Noisiel,  Seine-et-Marne,  France. — The  cost  of  a  house  is 
8855  60.  The  houses  are  not  sold.  The  walls  are  of  brick,  with  apparent  joints.  The  roof-covering  is  of  tiles. 
The  chimney  necks  or  ca^js  are  of  brick,  aud  are  covered  with  a  piece  of  earthenware,  which  receives  the  chimney -ijpts. 
The  fences  on  the  streets  are  5  feet  2  inches  high.  They  are  composed  of  a  little  brick  wall,  4J^  inches  thick  aud  2 
feet  7  inches  high,  supporting  a  trellis  of  the  same  height.  Each  water-closet  has  its  cask  refilled,  when  there  is 
need  for  it,  at  the  cost  of  the  works.  Each  house  is  inhabited  by  a  single  family.  The  garden  is  used  for  raising 
vegetables.  The  cellars  are  ventilated  by  tubes  placed  in  the  middle  or  partition  walls.  The  water  from  the  kitchen 
runs  into  dirt-holes  or  heaps  in  the  rear  of  the  houses.  There  is  no  sewer  in  the  middle  of  the  street.  The  streets 
are  shaded  by  trees  placed  on  the  sidewalk.  The  houses  are  perfectly  ventilated.  Water  is  obtained  at  the  water- 
posts. 

Plate  III.  WorMngmen^s  Jiouses  at  Verviers,  Belgium. — The  selling-price  of  a  house  is  8744,  payable  part 
down  and  the  rest  annually.  The  roofs  are  covered  with  Holland  tiles.  The  gutters  are  of  zinc.  The  window-sills 
and  the  stairways  are  of  stone.  The  society  erecting  these  houses  furnishes  to  workmen  a  house  consisting  of 
four  rooms  and  a  kitchen  at  the  i)rice  usually  charged  for  the  rent  of  two  rooms.  The  price  of  the  houses  has  been 
raised,  to  prevent  speculators  from  buying  them  in  the  name  of  workiugmeu,  which  has  been  too  often  done,  and 
also  to  prevent  subletting.  The  heating  is  done  by  stoves.  Two  chimuej'-pipes  go  uj)  in  channels  in  one  of  the 
walls.  The  floors  of  the  third  story  are  of  pine ;  the  interior  stairway  is  of  beech.  The  ceiling  or  floor  above 
the  cellar  is  plastered.  The  kitchen  is  paved  with  tile  or  brick.  The  refuse  is  employed  in  the  garden.  The 
principal  room  can  serve  for  a  shop  or -a  workshop.  Two  styles  of  houses  are  shown,  but  this  general  description 
applies  to  both. 

Plate  IV.  WorUngmen^s  houses  in  Mulhouse. — The  cost  of  a  house  is  $433  65 ;  the  price  of  192  square  yards 
of  land  is  $29  76;  total,  $463  41.  Price  of  a  group  of  four,  built  in  1804,  $1,734  63.  The  yearly  rent  is  834  SS. 
The  tenant  becomes  owner  at  the  end  of  fifteen  years  by  paying  $1  12  more  a  month.  The  houses  are  coated  with 
mortar  made  of  hydraulic  stone  and  river  sand.  The  stone  is  colored  white,  yellow,  or  gray.  The  sills  of  the 
windows  are  of  stone,  as  well  as  the  thresholds  of  the  doors.  The  lintel-bars  are  of  round  iron.  The  houses  are 
separated  by  lattices  made  of  oak  laths.  The  framing  of  the  windows  is  of  stone  without  projections.  The  area 
covered  by  the  house  is  38.69  square  yards.  The  chimney-shaft  is  of  brick.  The  roof  is  covered  with  tiles.  The 
gutter  is  of  tin,  with  three  coats  of  paint.  A  veutilating-pipe  runs  from  the  drain  to  the  roof.  The  stairway  is 
lighted  by  means  of  a  glazed  skylight  upon  the  roof.  In  Alsace  the  workiugmeu  generally  prefer  to  have  the 
privies  in  the  garden.  The  inside  of  the  drains  is  covered  with  a  coating  of  cement ;  the  bottom  is  of  concrete. 
The  people  generally  use  the  house  refuse  with  the  remains  of  vegetables  and  straw  for  their  gardens.  The 
-partitions  of  the  privies  are  of  wood,  and  they  are  covered  with  tiles.  The  refuse  water  of  housekeeping  runs 
into  the  city  sewer.  Water  is  furnished  by  pumps  set  over  well-holes  dug  26  feet  deep,  and  disposed  along  the 
sidewalks.  The  144  square  yards  of  garden  supply  vegetables,  worth,  at  market  prices,  $11 16  yearly.  The  smoke- 
pipe,  of  sheet-iron,  leaving  the  stove  in  the  dining-room,  connects  with  a  pipe  of  double-burnt  earthenware,  to 
avoid  condensation  in  going  through  the  kitchen. 

Plate  V.  WorUngmen's  houses  in  ilulhouse.— The  price  of  a  group  of  houses  is  $1,971  60.  The  area  covered 
'by  a  house  is  52.76  square   yards;  the  total  area  coyered  b.Y  a  house  and  garden  is  ISO  square  yards.    The 
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montbly  reut  is  $2  60.  The  lintels  find  window-sills  are  of  stone.  On  all  the  stone  lintels  there  are  delivery, 
pipes.  The  walls  are  covered  with  a  speckled  rough  coating  in  hydraiilic  stone  and  mortar.  The  rain-water,  with  that 
for  the  kitchen,  runs  away  through  paved  trenches  near  the  sidewalks  until  it  reaches  a  sewer.  The  houses  are 
embanked  outside.  By  paying  $3  72  a  month,  instead  of  $2  60,  the  tenant  becomes  the  owner  at  the  end  of  fifteen 
j'ears. 

Plate  VI.  WorUngmen^s  houses  of  Mr.  Krupp,  colony  of  the  Three  Linden  Trees. — The  price  of  a  group  of  four 
houses  is  $4,185.  The  price  for  one  house,  including  the  land,  is  $1,046  25.  The  annual  rent  of  two  rooms  -with  a 
cellar  varies  from  $20  93  to  $25  11  yearly  in  a  house  with  stories.  The  rent  of  a  house  in  this  group  is  from  $37  20 
to  $41  85  a  year.  The  refuse  matter  is  taken  by  the  peasants  of  the  surrounding  country,  who  use  it  as  compost, 
The  roof  is  covered  with  tiles.  The  exterior  walls  are  of  rubble  stone  or  ashler;  the  interior  partitions  are  of  wood. 
The  window-sills  and  the  stairways  are  of  stone.  In  1876  Mr.  Krupp,  to  accommodate  his  workmen,  constructed 
3,277  tenements,  which  are  occupied  by  16,700  persons.  On  account  of  the  rapid  development  of  his  works  he  has 
been  obliged  to  build  houses  with  stories.  They  are  obliged  to  give  every  family  a  separate  entrance.  This  plate 
also  shows  a  group  of  two  houses  arranged  for  four  families.  In  this  group  the  annual  rent  of  a  tenement  composed 
of  four  rooms  is  $41  85.  The  employes  of  Mr.  Krupp  pay  their  rent  once  in  three  months.  The  rent  of  the 
workingmen  is  regulated  by  reserves  made  from  their  pay,  which  is  carried  into  effect  every  fifteen  days.  The  rent 
of  widows  is  paid  by  the  benefit  societies.  The  inspectors  prevent  the  workingmen  from  crowding  themselves  in 
the  tenements.    They  expel  workingmen  who  live  in  too  small  tenements. 

Plate  VII. — This  illustrates  other  houses  erected  by  Mr.  Krupp  at  Essen,  in  which  the  framework  shows  upon 
the  outside. 

Plates  VIII,  IX,  X,  XI. — The  plates  represent  wooden  cottages  built  by  the  Willimantic  Linen  Company  at 
Willimantic,  Connecticut.  With  each  cottage  there  is  quite  a  garden  of  several  thousand  feet  of  land.  The  rent 
is  from  $60  to  $125  per  year,  according  to  size.  These  houses  are  located  in  such  a  way  as  to  exhibit  variety  of 
styles;  that  is,  two  of  like  architecture  are  never  placed  side  by  side.  The  company  has  about  40  of  these  houses 
at  the  present  time,  occupied  by  operatives  and  overseers. 

Plates  XII,  XIII. — These  represent  houses  of  the  Ludlow  Manufacturing  Company,  at  Ludlow,  Massachusetts. 
They  have  erected  thirty  of  these,  which  they  sell  to  overseers  and  operatives  or  rent  to  them  when  they  show  a 
disposition  to  take  good  care  of  the  tenements.  But  in  the  tenement-houses  of  the  corporation  recently  erected 
the  rooms  are  fully  as  large  as  shown  in  the  cottages,  and  each  tenement  has  a  separate  front  and  rear  entrance  and 
a  cellar.  The  cottages  shown  on  the  plates  have  from  one-quarter  to  one-half  an  acre  of  land  each,  and  they  rent 
as  follows :  Cottages  shown  as  Fig.  1  of  each  plate  rent  for  $8  per  month ;  those  shown  as  Figs.  2  and  3  of  Plate 
XII  and  Fig.  3  of  Plate  XIII,  at  $7  per  month ;  that  shown  as  Fig.  2  of  Plate  XIII,  at  $6  per  month.  In  case 
these  cottages  are  rented  to  parties  not  operatives  the  rents  are  higher. 

Very  many  more  cottages  might  be  shown,  which  have  been  built  by  concerns  whose  managers  feel  that  they 
owe  something  beside  wages  to  the  labor  which  they  congregate  in  the  factory.  The  efforts  to  secure  good  homes 
for  their  operatives  made  by  the  Cheney  Brothers,  at  South  Manchester,  Connecticut ;  the  Fairbanks  Company,  at 
Saint  Johnsbury,  Vermont;  the  Hazards,  at  Peace  Dale,  Ehode  Island,  and  by  hundreds  of  firms  and  establishments 
might  be  described;  but  the  instances  given  and  the  plans  shown  will  illustrate  the  spirit  which  is  finding  emphatic 
expression  all  over  our  country  wherever  the  factory  system  prevails  and  men  have  seen  the  necessity  of  improving 
the  generation  which  will  soon  occujiy  our  factories  and  workshops.  If  the  typical  houses  shown  are  reproduced 
by  building  societies  and  manufacturing  corporations  the  very  best  results  will  follow. 

THE  FUTUEE  OF  THE  FACTOEY  SYSTEM. 

Whether  the  factory  system  can  be  made  the  ideal  system  of  industry  depends  upon  the  men  in  charge  of  great 
industrial  enterprises.  Whether  it  can  be  made  the  ideal  system  or  not,  it  will  remain,  for  the  large  system  of 
production  cannot  fall  back  to  the  small  method.  Industrial  copartnership,  or  co-operation  even,  must  find  a 
foothold  with  the  factory  system,  not  without  it. 

The  fact  that  the  factory  has  stimulated  the  growth  of  such  magnificent  model  industrial  establishments  as 
the  Familistfere  at  Guise  or  the  printing  works  at  Tours,  France,  is  suflacieut  to  convince  one  not  too  sordidly 
disposed  that  the  factory  is  capable  of  producing  the  very  highest  results  in  raising  the  lowly.  When  we  consider 
what  the  first  century  of  the  system  has  accom]ilished— and  really  its  work  has  been  done  in  half  a  century— we 
may  well  speculate  as  to  the  future  of  so  powerful  an  element  in  our  social  and  industrial  conditions. 

It  i.s  obvious,  from  all  the  facts  presented,  that  the  factory  system  has  not  affected  society  so  badly  as  has  been 
generally  believed;  and  if  in  its  introduction  it  has  brought  evils  to  light,  it  has  at  the  same  time  not  only  sought 
to  remove  them,  but  has  done  much  to  remove  others.  The  unheard-of  power  it  has  given  labor,  the  wealth  that 
has  sprung  from  it,  are  not  the  sole  property  of  any  class  or  body  of  men.  They  constitute  a  kind  of  common 
fund,  which,  though  unequally  divided,  "as  are  all  the  gifts  of  nature  to  finite  understandings,"  ought  ''  at  least  to 
satisfy  the  material  and  many  of  the  moral  wants  of  society",  (a)     The  weal  or  the  woe  of  the  operative  population 
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depeBds  largely  upon  the  temper  in  which  employers  carry  the  responsibility  intrusted  to  them.  I  know  of  no  trust 
more  sacred  than  that  given  into  the  hands  of  the  captains  of  industry,  for  they  deal  with  human  beings  in  close 
and  vital  relations;  not  through  the  media  of  speech  or  of  exhortation,  but  of  i)ositive  association,  and  by  this 
they  can  make  or  mar.  Granted  that  the  material  is  often  poor,  very  poor,  the  intellects  dull,  and  that  the  apathy 
of  the  operatives  often  offers  antagonism  to  efforts  in  their  behalf,  then  all  the  more  sacred  the  trust  and  all  the 
nreater  the  responsibility.  The  rich  and  powerful  employer,  with  the  a<ljuncts  of  education  and  business  training, 
holds  in  his  haad  something  more  than  the  means  of  subsistence  for  those  he  employs ;  he  holds  their  moral  well- 
being  in  his  keeping,  in  so  far  as  it  is  in  his  powder  to  mold  their  morals,  and  he  thus  becomes  something  greater 
than  a  producer.  At  all  events,  he  has  no  right  to  return  the  apathy  and  indifference  of  his  people  with  apathy  and 
indifference.  Nor  is  it  sufficient  for  him  to  say  that  the  operatives  he  congregates  accept  work  with  its  consequences, 
as  lie  is  not  justified  in  placing  men  and  women  in  jeopardy,  physically,  without  providing  and  insisting  upon  the 
adoption  of  sufficient  precaution.  Law  and  public  sentiment,  or  both,  in  the  future  will  insist  upon  the  saving  of 
the  moral  characters  of  operatives  as  well  as  their  limbs  and  lives;  and  they  will  insist,  too,  upon  means  for 
protecting  the  child  of  a  woman  obliged  to  toil  in  the  factories  before  as  well  as  after  its  birth. 

The  facts  from  the  industrial  history  of  nations,  not  the  gift  of  projihecy,  enable  us  to  foretell  the  future  of  a 
system  which  has  in  it  more  possibilities  for  good  for  the  masses  who  must  work  for  day  wages  than  any  scheme 
which  has  been  devised  by  philanthropy  alone.  This  may  sound  like  sentiment;  I  am  willing  to  call  it  sentiment; 
hut  I  know  it  means  the  best  material  prosperity,  and  I  know  that  every  employer  who  has  been  guided  by  such 
sentiment  has  beeu  rewarded  twofold:  first,  in  witnessing  wonderfal  improvement  in  his  people;  and  secoud,  in 
counting  an  increase  in  his  dividends  and  in  the  wages  of  his  operatives. 
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LETTER  OF  TRANSMITTAL. 


New  Ha  yen,  Conn.,  October  1, 1881. 
Hon.  Feanois  a.  Walker, 

Superintendent  of  Census. 

Deak  Sir  :  I  have  the  honor  to  transmit  herewith  the  reports  of  Mr.  Charles  H.  Pitch,  of  New  Haven, 
Connecticut,  special  agent  of  the  Tenth  Census,  on  the  interchangeable  system  of  manufacturing  iu  the  United 
States. 

Mr.  Pitch,  a  graduate  of  the  Sheffield  Scientific  School  of  Yale  College,  was  selected  for  this  duty  from  my 
personal  knowledge  of  his  acquirements  and  his  unfailing  industry  and  zeal  in  whatever  work  he  is  called  upon 
to  do. 

The  general  growth  of  the  "  interchangeable  system  "  in  manufacturing,  which  it  was  your  wish  to  include  in 
the  statistics  of  power  and  machinery,  has  had  an  iniiuence  in  the  development  of  manufacturing,  agricultural, 
and  other  industries  which  but  few  have  heretofore  appreciated.  It  may  not  be  too  much  to  say  that,  in  some 
respects,  this  system  has  been  one  of  the  chief  influences  in  the  rapid  increase  in  the  national  wealth.  Two  of  the 
great  industries  which  constitute  the  basis  of  this  wealth,  agriculture  and  manufactures,  depend  now  largely  upon 
the  existence  of  this  remarkable  feature  in  manufacturing,  which  has  reached  its  highest  development  in  this 
comitry.  The  growth  of  the  system  is  due  to  the  inventive  characteristics  of  our  people,  and  their  peculiar  habit 
of  seeking  the  best  and  most  simple  mechanical  methods  of  accomplishing  results  by  machinery,  untrammeled  by 
traditions  or  hereditary  habits  and  customs. 

The  practice  of  making  single  objects  of  general  utility,  such  as  steel-pens,  pins,  and  needles,  by  machinery  or 
by  successive  processes,  in  which  different  workmen  have  special  operations  to  perform  in  succession  on  the  same 
object  before  it  is  completed,  is  an  old  one.  The  art  of  making  complete  machines  or  implements,  each  part  of 
which  may  be  introduced  into  any  machine  of  the  same  kind,  and  especially  the  adaptation  of  special  tools,  by  which 
hand-work  in  fitting  the  parts  is  often  entirely  avoided,  is,  I  believe,  of  American  origin. 

The  gradual  change  which  has  taken  place  in  methods  of  farming  during  the  last  twenty  or  thirty  years  has 
been  chiefly  due  to  the  fact  that  the  farmer  can  now  supply  himself,  at  reasonable  cost,  with  machines  or  implements 
which  reduce  manual  or  muscular  exertion  to  a  minimum,  and  render  almost  a  pastime  work  which  formerly  taxed 
his  endurance  to  the  utmost. 

The  introduction  of  these  machines  and  implements  has,  moreover,  reduced  waste  and  effected  economy 
in  production.  The  manufacturer  is  now  able  to  furnish  the  modern  agricultural  implements  to  the  farmer  at 
reasonable  cost  only  through  the  peculiar  system  of  manufacture  which  is  now  followed,  it  being  possible  to 
furnish  such  machines  at  low  prices  only  by  making  the  separate  parts  of  each  machine  in  large  numbers  or 
quantities,  by  means  of  special  tools,  and  assembling  the  parts  which  are  required  for  a  complete  machine  at  a 
single  and  separate  operation. 

This  constitutes  the  fundamental  idea  of  the  interchangeable  system.  One  of  the  direct  results  of  the  system 
has  been,  moreover,  a  great  improvement  in  the  strength,  durability,  and  working  performance  of  the  machines 
thus  made. 

These  two  great  interests,  agriculture  and  manufacture,  have  thus  reacted  upon  each  other.  While,  on  the  one 
hand,  there  has  been  a  great  increase  iu  the  manufacture  of  such  implements  to  supply  the  demand  created,  on  the 
other  hand  agricultural  processes  have  become  to  a  large  extent  but  the  application  of  labor-saving  or  labor- 
multiplying  machinery,  requiring  more  exercise  of  the  intellectual  faculties  and  less  of  muscular  force. 

Perhaps  the  most  conspicuous  illustration  of  the  capabiHties  of  this  system  of  manufacture  is  found  in  the 
sewing-machine;  a  machine  so  complicated  in  some  respects  in  its  mechanism,  and  requiring  such  a  perfect 
adjustment  of  its  parts,  that  it  is  doubtful  whether  it  could  be  made  by  hand  with  its  present  qualities  of  durability 
and  perfect  action  under  long-continued  use.  Yet  these  machines  find  their  way  into  the  homes  of  the  poor  as  well 
as  of  the  rich,  and  through  years  of  continual  use  are  always  ready  and  never-failing  in  their  action. 
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To  the  special  tools  by  which  the  parts  are  made,  and  the  interchangeability  of  the  parts,  may  be  attributed 
the  growth  of  a  new  manufacturing  industry  and  the  great  benefits  which  have  been  derived  from  the  invention  of 
this  useful  machine. 

I  need  but  refer  to  other  branches  of  manufacture,  such  as  watches,  fire-arms,  railroad  cars,  and  locomotives 
of  which  great  numbers,  identical  in  parts  and  dimensions,  are  to  be  made;  all  such  constructions  are  now  produced 
to  a  greater  or  less  extent  under  the  application  of  this  system.  It  may  be  said  that  a  new  business  principle  has 
been  introduced  into  the  art  of  machine  manufacture,  viz,  that  diminished  cost  and  more  perfect  workmanship  may 
be  secured  by  interchangeability  of  parts,  and  for  certain  kinds  of  manufacture  the  carrying  out  of  this  principle  is 
essential  to  financial  success. 

Very  respectfully,  your  obedient  servant, 

W.  P.  TEOWBEIDGE, 
616  Special  Agent. 


INTERCHANGEABLE   MECHANISM. 


I.— FIRE-ARMS. 
II.— AMMUNITION. 
III.— SEWING-MACHINES. 
IV.— LOCOMOTIVES. 


T.— WATCHES. 
VI.— CLOCKS. 
VII.— AGRICULTURAL    IMPLEMENTS. 


I.— THE  MANUFAOTUEE  OF  FIEE-ARMS. 

Note.— For  statistical  information  regarding  the  manufacture  of  fire-arms,  see  Table  II,  page  10,  and  Table  III,  page  38. 


HISTOEICAL  AND  DESOEIPTIVE  SUMMAEY. 

The  materials  used. — In  the  manufacture  of  fire-arms  the  relative  cost  of  constituent  materials  varies  with 
the  character  and  finish  of  the  product.  With  a  fine  grade  of  sporting  guns  it  is  sometimes  as  small  as  3  or  4  per 
cent,  of  the  value  of  the  product.  In  one  instance,  of  aU  the  constituent  materials  used,  by  weight,  about  90  per 
cent,  was  domestic  decarbonized  steel  at  6  cents,  5  per  cent,  foreign  steel  at  15  cents,  4  per  cent,  iron  and  steel  wire 
at  8  to  40  cents,  and  1  per  cent.  Norway  and  refined  iron  at  6  to  9  cents  per  pound. 

Some  parties  import  all  their  gun-iron  and  nearly  half  theu'  steel;  but  the  percentage  of  foreign  iron  and  steel 
used  is,  on  the  whole,  small,  some  concerns  using  American  iron  and  steel  only.  The  gross  weight  of  the  material 
used  is  sometimes  double  the  net  or  finished  weight.  Eeflned  iron  was  once  the  principal  material  in  gun-making, 
but  it  is  now  almost  displaced  by  decarbonized  steel.  In  1826  cast-steel  was  considered  a  curiosity;  blacksmiths 
were  unable  to  weld  it,  and  it  was  not  used  for  bayonets,  ramrods,  and  springs  until  after  1842  in  either  national  or 
private  armories. 

The  cost  of  constituent  material,  relative  to  the  product,  is  sometimes  upward  of  13  per  cent.,  being  usually 
greater  for  pistols  than  for  guns,  greater  for  cheaper  than  for  more  finished  grades  of  arms,  and  greater  for  military 
rifles  made  in  large  quantities  than  for  sporting  guns  manufactured  with  less  wholesale  facilities. 

The  principal  mill  supplies  are  fuel,  tools,  oil,  files,  emery,  glue,  and  soda.  An  average  equivalent  of  about 
3  tons  of  coal  per  annum  per  operative  is  required  in  the  latitudes  of  Connecticut  and  Massachusetts,  about  20  per 
cent,  being  estimated  for  heating  purposes  in  factories  during  the  year.  The  fuel  required  for  power  is,  as  in 
other  manufactures,  usually  in  excess  of  the  best  economical  results  obtainable  with  good  stoking  and  the  most 
suitable  boilers  and  engines. 

In  the  returns  for  establishments  classified  as  fire-arm  factories  the  ratio  of  material  to  product  will  be  found 
to  have  a  wide  range.  This  variation  is  due  partly  to  the  incessant  fluctuations  of  the  metal  market,  both  local 
and  general,  and  partly  to  the  inclusion  of  manufactures  of  sewing-machines,  ammunition,  hardware,  and  machinery 
(having  a  higher  relative  cost  of  material) ;  but  there  is  sometimes  a  marked  appearance  of  inconsistencies  in  making 
the  returns,  the  cost  of  material  being,  as  reported  in  some  cases,  barely  sufficient  to  cover  the  purchase-price  of 
of  constituent  materials,  while  in  others  it  assumes  a  relative  value,  which  would  indicate  that  the  cost  of  new 
machinery  or  other  expenses  were  included. 


2  MANUFACTURES  OF  INTERCHANGEABLE  MECHANISM. 

The  geneeal  chaeactee  of  the  woek. — The  manufacture  of  fire-arms  comprises  the  fabrication  of  a 
great  number  and  variety  of  parts,  and  the  assembling  of  these  parts  into  arms.  The  making  of  gun-barrels  and 
stocks  may  be  conveniently  considered  as  separate  departments  of  the  work;  but  the  lock-systems  and  other  small 
parts  exhibit  such  A'ariety,  both  among  themselves  and  in  the  different  arms  manufactured,  that  their  fabrication 
may  be  better  classified  in  respect  to  the  similar  kinds  of  work  done  upon  them,  rather  than  in  regard  to  the  pieces 
themselves. 

The  detail  of  the  methods  of  operation  is  a  variable  matter,  exhibiting  in  different  armories,  and  in  different  parts 
of  the  same  armory,  different  methods  of  effecting  similar  results,  with  all  the  variation  in  productive  efBciency 
thereby  entailed.  From  month  to  month,  and  from  week  to  week,  the  ingenuity  of  foremen  and  of  contractors  is 
applied  to  improve  these  details.  Some  classes  of  automatic  machinery,  involving  a  heavy  outlay,  obtain  a  high 
output,  and  are  only  profitable  on  heavy  orders,  and,  when  these  fall  away,  the  less  efficient  but  less  expensive 
usages  are  resumed.  Some  of  the  changes  introduced  by  individual  ingenuity  are  found  to  be  experiments,  rather 
than  improvements. 

While  these  transitions  may  prevent  the  utmost  exactitude  in  general  statements  of  the  condition  of  the  industry, 
its  outline  may  still  be  fairly  drawn.  As  a  prelude  to  such  presentation  of  the  subject,  an  account  is  introduced 
of  the  growth  of  the  interchangeable  or  uniform  system,  which  has  so  notably  modified  the  character  of  the 
manufacture,  both  in  its  mechanical  and  in  its  administrative  features. 

The  development  of  the  American  system. — The  development  of  the  interchangeable  system  has  been 
a  gradual  process,  extending  over  a  considerable  period  of  time.  Sample  guns,  with  parts  to  interchange,  had 
been  made  in  Prance  as  early  as  1717,  and  again  in  1785,  at  each  of  which  dates  the  attempt  to  reduce  this 
desirable  feature  to  a  x^ractical  manufacturing  result  failed,  presumably  through  prejudice,  improper  system,  and 
lack  of  machinery.  Eli  Whitney,  the  inventor  of  the  cotton-gin,  who  took  up  the  idea  in  this  country  about  the 
beginning  of  the  present  century,  systematized  the  work,  and  by  making  the  parts  in  lots  of  large  numbers, 
employing  unskilled  labor  for  filing  them  to  hardened  jigs,  and  by  close  personal  supervision,  succeeded  in  executing 
a  contract  under  circumstances  which  caused  the  failure  of  other  contractors,  who  employed  skilled  craftsmen, 
filers,  and  gunsmiths  to  do  the  work.  While  with  him,  as  with  the  gunsmiths  of  that  time,  the  stocks  were  made 
by  hand  shaving  and  boring,  the  barrels  were  forged  by  hammers  upon  anvils  and  finished  by  rude  drills  and  by 
grindstones,  and  the  lock  parts  were  ground  and  drilled  and  filed  approximately  to  patterns  and  fitted  together; 
he  also  made  the  lock  parts  more  uniform  by  the  systematic  use  of  hardened  jigs,  and  classified  the  work  on  a 
more  intelligent  and  economical  basis.  If  gun  parts  were  then  called  uniform,  it  must  be  recollected  that  the 
present  generation  stands  upon  a  plane  of  mechanical  intelligence  so  much  higher,  and  with  facilities  for  observation 
so  much  more  extensive  than  existed  in  those  times,  that  the  very  language  of  expression  is  changed.  Uniformity  in 
gun-work  was  then,  as  now,  a  comparative  term ;  but  then  it  meant  within  a  thirty-second  of  an  inch  or  more, 
where  now  it  means  within  half  a  thousandth  of  an  inch.  Then  interchangeability  may  have  signified  a  great 
deal  of  filing  and  fitting,  and  an  uneven  joint  when  fitted,  where  now  it  signifies  slipping  in  a  piece,  turning  a 
screw-driver,  and  having  a  close,  even  fit.  Gansmithing  was  a  great  craft  at  that  time.  There  were  separate 
establishments  tor  the  manufacture  of  gun-barrels,  and  armorers  were  scattered  through  the  country,  as  blacksmiths 
now  are,  and  some  of  them  had  a  local  notoriety  for  the  cunning  work  of  their  hands.  But  whatever  of  mechanical 
ingenuity  may  have  been  devised  at  this  period,  in  default  of  more  specific  evidence,  general  accounts  of  machinery 
remarkable  in  design  and  precise  in  operation  can  be  construed  to  signify  little  more  than  drills  and  boring  and 
slabbing  machines  of  a  rude  description. 

The  making  of  arms  with  interchangeable  parts  continued  to  be  attempted,  although  generally  held  to  be 
impracticable.  In  1812  it  is  stated  that  alarm  was  taken  at  the  rapid  increase  of  damaged  muskets  on  the  hands 
of  the  government.  Whitney,  Hall,  Iforth,  and  other  contractors  exhibited  samples  of  interchangeable  work  at 
early  dates,  and  the  desirability  of  interchangeable  work  seems  to  have  been  very  generally  expressed.  In  1815 
it  was  recommended  by  Colonel  Wadsworth,  after  advising  with  Messrs.  Stubblefield,  of  Harper's  Ferry,  Prescott 
&  Lee,  of  Springfield,  and  Whitney,  of  Kew  Haven,  that  pattern  muskets  and  rifles  be  made  and  distributed  to 
the  various  armories,  public  and  private,  for  the  purpose  of  insuring  practical  uniformity,  no  deviation  from  the 
patterns  to  be  tolerated  after  the  work  in  hand  should  have  been  finished  off. 

The  assembling  of  the  lock  parts  is  considered  a  crucial  test  of  interchangeabiUty.  After  hardening,  the  parts 
cannot  well  be  filed  or  milled.  If,  then,  they  are  hardened. before  fitting,  the  parts  must  be  made  interchangeable; 
but  if  they  have  to  be  first  assembled  and  fitted  soft,  and  the  same  parts  have  to  be  marked  or  kept  separate  to 
avoid  mixing  after  hardening,  it  is  evidently  on  account  of  a  lack  of  uniformity. 

It  is  stated  that  in  1814  Colonel  North,  at  Middletown,  Connecticut,  commenced  the  manufacture  of  pistols  whose 
lock  parts  were  made  so  uniform  that  they  did  not  require  to  be  assembled  and  fitted  soft,  as  was  then  the  usual 
practice.  In  1819  Hall  commenced  practical  operations  at  Harper's  Ferry,  and  in  1827  had  so  far  perfected  his 
improvements  that  a  report  made  by  three  gentlemen,  Messrs.  Carrington,  Sage,  and  Bell,  to  Colonel  Bomford, 
testifies  that  100  Hall  rifles,  made  in  1824,  were  stripped  and  the  metal  parts  mixed  and  remounted  on  100  new 
stocks,  the  parts  aU  coming  together  well.    This  notable  achievement,  so  well  authenticated,  is  the  more  notable 
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because  it  appears  to  have  been  due  to  the  machine  methods  employed  by  Hall ;  to  the  die-forging,  and  to  the  system 
of  making  machine-cuts  for  all  the  essential  fits,  rather  than  to  ordinary  forging  and  hand-tiling.  The  joints  were 
not  close,  nor  was  the  work  fine,  but  the  interchangeability  was  a  practical  fact,  and  uniformity  was  approached  on  a 
more  sustained  plan  than  that  of  merely  tiling  to  jigs  or  patterns.  The  joint  of  the  breech-block  was  so  fitted 
that  a  sheet  of  paper  would  slide  loosely  in  the  joint,  but  two  sheets  would  stick. 

From  1817  to  1822  the  improvement  in  manufacture  at  the  national  armories  was  stated,  considering  the  better 
workmanship  and  uniformity,  to  involve  an  advantage  of  20  per  cent.  This  was  the  period  of  the  introduction  of 
barrel- turning,  forging  under  trip-hammers,  and  the  Blanchard  method  of  machining  stocks.  Yet  even  then  the 
pattern  rifles  furnished  to  guide  contractors  and  insure  practical  interchangeability  do  not  appear  to  have  attained 
a  high  degree  of  uniformity  themselves,  for  it  is  stated  that  after  Colonel  ISTorth  commenced  the  manufacture  of 
Hall's  rifles,  in  1823,  he  was  furnished  with  two  pattern  rifles,  which  were  found  to  be  so  unlike  that  one  had  to  be 
tlirown  aside,  while  the  work  was  gauged  to  the  other ;  and  it  is  said  that  some  of  the  contractors  used  to  stipulate 
for  a  case  of  pattern  muskets,  resting  assured  that  if,  upon  inspection,  any  fault  were  found  with  the  guns 
manufactured  something  equally  defective  could  be  found  in  the  case  to  match  it,  and  thus  to  define  the  degree  of 
practical  "uniformity"  desired.  * 

The  Hall  rifles  made  at  Middletown  appear  to  have  been  uniform,  although  the  machinery  of  Hall's  design  was 
Dot  used  in  making  them.  It  is  stated  of  those  made  by  North  that  the  locks  were  first  assembled  after  hardening, 
that  the  stocks  were  machined  without  fitting  the  lock  parts  (the  macliinery  being  designed  by  Selah  Goodrich  on 
the  Blanchard  principles),  and  that  after  the  Florida  war  a  lot  of  damaged  carbines  thrown  into  the  Watervliet 
arsenal  were  repaired,  and  the  parts,  old  and  new,  interchanged  without  difficulty.  In  1829  the  Hall  rifles,  made 
by  E.  &  J.  D.  Johnson,  of  Middletown,  were  referred  to  in  an  ordnance  report  as  being  of  superior  make. 
Inspection  was  now  more  thorough,  and  receiver-gauges  were  used.  But  the  muzzle-loading  muskets  were  still 
made  at  the  national  armories  with  the  lock  parts  so  far  from  unifoi'm  that  a  device  of  Blanchard's  for  adapting  his 
stock-bedding  machinery  to  conform  to  their  irregularities  was  still  in  use. 

In  1840  Thomas  Warner,  master-armorer,  introduced  improved  methods  and  machinery  at  the  Springfield  armory. 
He  secured  interchangeable  work  by  the  use  of  milling  machinery,  by  jig-filing,  and  by  careful  inspection.  Eeceiver- 
gauges  were  used,  and  it  is  stated  that  at  this  time  the  locks  were  not  marked  for  hardening.  This  improved  system 
was  introduced  by  Warner  at  Whitney ville  in  1842,  where,  prior  to  this  time,  the  locks  had  been  assembled  and 
fitted  soft  and  marked  for  hardening  in  sets  of  ten. 

In  1842  Albert  Eames  introduced  interchangeable  work  in  the  manufacture  of  Jenk's  carbine  and  pistol  for  the 
Ames  Manufacturing  Company.  He  used  a  fine  set  of  gauges  and  jigs,  and,  on  inspection,  the  efficiency  of  the 
system  was  repeatedly  tested  by  stripping  ten  guns,  mixing  the  parts,  and  reassembling  them  at  random.  In  1842 
the  manufacture  of  the  new  model  percussion  musket  was  begun  at  Springfield,  and  model  jigs,  taps,  and  gauges 
were  provided  for  the  work.  Although  from  this  time  there  was  gradual  improvement  in  the  machinery  used,  the 
books  of  account  for  piece-work  show  that  the  custom  of  assembling  and  marking  locks  "soft" — that  is,  before 
the  hardening  process — in  sets  of  ten  was  practiced  at  least  from  1844  to  early  in  1849.  In  1853,  as'  a  test  before 
the  British  commission.  Major  Eipley  ordered  ten  guns  of  the  manufacture  of  ten  years,  from  1843  to  1853,  to 
be  stripped,  and  the  parts  mixed  and  reassembled  promiscuously,  which  was  successfully  done.  The  practice  of 
assembling  locks  "  soft "  appears  to  have  been  discontinued  in  1849.  A  system  of  interchangeability  largely  dependent 
upon  hand-filing  is  difficult  to  sustain,  even  with  the  aid  of  jigs.  In  the  earlier  attempts  filing  was  the  principal 
means  of  making  interchangeable  work ;  but  the  inspections  were  not  then  severe,  nor  were  the  pieces  required 
to  be  so  well  made  as  to  fit  fine  gauges.  Filing  close  to  hardened  jigs  is  also  very  destructive  of  files— an  important 
element  of  cost.  It  is  scarcely  a  matter  of  wonder  that  the  systems  of  interchangeability  so  repeatedly  introduced 
were  not  well  sustained  until  after  the  introduction  of  the  practices  of  close  forging  with  steel  dies  and  metal- 
working,  with  efficient  machinery  for  making  sensibly  exact  cuts,  without  dependence  upon  the  craft  of  the  operative. 
Drilling  with  jigs  is  still  the  common  practice,  but  filing  to  jigs  was  superseded  by  milling  and  edging  with  cutters, 
which  were  themselves  formers,  whose  exactness  was  tested  and  maintained,  in  case  of  wear,  by  the  careful  gauging 
of  the  work.  The  present  excellence  of  fine  machine  work  enables  almost  any  desirable  degree  of  accuracy  to  be 
obtained,  both  in  cutters  and  gauges.  For  ordinary  work  receiver-gauges,  into  which  the  work  must  fit  accurately, 
are  sufficiently  nice,  although  for  the  finest  work  upon  the  dimensions  of  chambers  and  other  parts,  verniers, 
micrometers,  and  multiplying  arrangements  are  often  used.  Limit-gauges,  or,  as  they  are  called,  go-in  and  not-go-in 
gauges,  are  in  common  use ;  that  is,  a  set  of  two  close  gauges,  one  of  which  will  receive  a  piece  which  will  not  go 
into  the  other,  thus  establishing  a  limit  of  accuracy  both  for  openings  and  for  exterior  outlines.  One  hundred  and 
fifty-four  fine  gauges  are  used  in  testing  the  accuracy  of  the  parts  of  the  Springfield  rifle;  that  is,  154  pieces,  many 
of  them  being  so  contrived  as  to  gauge  a  great  variety  of  measurements  with  a  single  instrument. 

Adoption  op  the  Amekioan  system  in  foreign  coiraTKiES.— At  the  world's  fair  of  1851,  London,  a  number 
of  Mississippi  rifles,  as  made  by  Bobbins  &  Lawrence,  of  Windsor,  Vermont,  for  the  United  States  government, 
were  exhibited,  and  received  the  award  of  a  medal.  The  locks  of  these  were  not  marked  for  hardening,  and  their 
workmanship  and  uniformity  attracted  much  attention.     This  exhibit,  and  the  reports  of  the  Blanchard  stocking 
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machinery,  caused  the  British  government  to  send  a  commission  to  this  country  to  examine  the  methods  of  manufacture. 
The  interchangeable  system,  with  its  astonishing  results  and  its  ingenious  plants  of  machinery,  was  still  distinctively 
American.  The  inspection  of  its  workings  at  Colt's  armory,  the  national  armory  at  Springiield,  the  Bobbins  & 
Lawrence  armory  at  Windsor,  Vermont,  and  other  works,  led  to  immediate  orders  for  American  machinery.  In  1855 
an  American  firm  supplied  British  agents  with  20,000  interchangeable  Enfield  rifles  and  several  sets  6f  machinery, 
the  first  comprising  157  machines,  valued  at  $44,360  (exclusive  of  boxing,  transportation,  and  sundries),  and  including 
8  universal  milling,  57  milling,  3  double-milling,  4  screw-milling,  2  clamp-milling,  12  four-spindle  drilling,  5  tapping, 
7  edging,  8  drilling,  1  grooving,  2  squaring,  5  threading,  1  chucking,  1  broaching,  5  screw-slotting,  3  screw-pointing, 
3  screw-chpping,  1  chasing,  3  six-spindle  drilling,  2  screw-thread  finishing,  1  punching,  1  hand-planing,  1  index- 
milling,  7  turning,  and  2  rifling  machines.  These  machines  were  extensively  copied  in  England  and  in  Germany. 
The  universal  milling-machine,  which  was  designed  by  Frederick  W.  Howe  in  1852,  is  found,  in  all  essential 
features,  illustrated  in  the  London  Engineering,  nearly  a  quarter  of  a  century  later,  as  a  machine  of  English  design. 
The  universal  milling-machines  were  sold  at  $850  each ;  the  plain  milling-machines  at  $300  each.  At  the  same 
time  the  stocking  machinery  at  the  Springfield  armory  had  been  found  to  handle  with  ease  the  tough  stocks  which 
were  brought  over  to»test  its  efiiciency,  and  several  English  orders  for  stocking  machinery  were  given  to  an  American 
manufacturing  company.  Thus  introduced,  and  manifesting  its  superiority  beyond  all  question,  large  and  numerous 
orders  for  American  machinery  followed,  which  were  filled  by  various  parties.  Within  the  next  fifteen  or  twenty 
years  the  governments  of  England,  Eussia,  Prussia,  Spain,  Turkey,  Sweden,  Denmark,  Egypt,  and  other  countries 
were  supi^lied  with  American  machinery  for  the  manufacture  of  arms,  while  its  essential  and  labor-saving  features 
have  been  introduced  and  copied  throughout  the  civilized  world.  The  civil  war  g&ve  a  tremendous  impetus  to 
arms  manufacture  in  this  country,  and  after  its  close  the  capital  invested  sought  a  foreign  market,  and  millions  of 
arms  were  exported.  Li  1807  the  visit  of  agents  of  the  Danish  government  to  E.  Eemington  «&  Sons  resulted  in  a 
contract  for  between  35,000  and  40,000  arms,  with  machmery  for  their  manufacture.  In  the  same  year  the  Swedish 
government  contracted  for  10,000  arms,  20,000  lock-systems,  and  machinery  for  their  manufacture.  In  1868  the 
Spanish  government  contracted  for  arms.  In  1869  the  Egyptian  government  ordered  60,000,  and  later  100,000 
additional  guns,  and  machinery  for  a  gun-factory,  to  be  built  at  Alexandria  (an  order  never  completely  flUed). 
Japan,  the  Argentine  Eepublic,  Chili,  Peru,  Mexico,  and  other  countries  have  been  largely  supplied  from  the 
same  source. 

During  the  Turkish  war  both  the  Eussian  and  the  Turkish  governments  were  very  heavily  supplied  with  arms  and 
munitions  of  war  from  American  armories,  notably  by  the  Winchester  Eepeating  Arms  Company,  of  New  Haven, 
Connecticut ;  the  Providence  Tool  Company,  of  Providence,  Ehode  Island,  and  the  Union  Metallic  Cartridge  Company, 
of  Bridgeport,  Connecticut.  Perhaps  no  more  creditable  instance  could  be  adduced  of  the  superiority  of  the  best 
American  gun  machinery  than  is  furnished  in  the  supply  by  the  Pratt  &  Whitney  Company,  of  Hartford,  Connecticut) 
of  gun-making  plants  for  the  Prussian  government  armories  at  Spandau,  Erfurt,  and  Danzig.  This  machinery  was 
designed  to  execute  all  the  work  upon  parts  of  the  Mauser  rifle,  except  the  stocking  and  part  of  the  barrel-making. 
A  testimonial  was  furnished  by  the  Prussian  government,  expressing  its  satisfaction  with  the  work,  from  which  a  few 
sentences  (in  translation)  may  be  properly  quoted.  The  paper  was  dated  April  27,  1875,  and  stated  that  "the  said 
machinery  and  tools  were  to  furnish  the  parts  of  the  guns  automatically,  and  with  such  precision  of  finish  as  to  render 
them  fit  for  the  polishing  process  without  hand- work  " ;  and  also  of  the  machines,  "  that  the  system  upon  which  they 
are  founded  has  rendered  the  government  in  no  small  degree  independent  of  the  skill  and  power  of  the  workmen.  In 
addition,  a  very  material  economy  has  been  obtained,  amounting  already  to  one-half  of  the  wages  formerly  paid." 

ITor  should  it  be  considered  that  the  methods  displaced  with  such  advantage  were  so  very  rude  or  primitive. 
Milling  and  profiling  machinery  was  in  general  use,  and  the  other  machines  were  at  least  of  a  fair  order,  although 
susceptible  of  great  improvement,  as  the  above  statements  would  plainly  indicate.  About  the  same  time  the 
Prussian  government  was  furnished  by  the  Billings  &  Spencer  Company  with  42  tons  of  finished  dies  for  forging 
gun  parts.  But  instances  such  as  the  foregoing  only  indicate  a  tithe  of  the  world's  indebtedness  to  American 
machinery  and  system  in  gun-making,  methods  and  machines  being  introduced  only  to  be  followed  and  duphcated 
upon  a  more  extensive  scale. 

The  conditions  of  uniform  manufacture. — A  large  demand  assured,  and  fine  workmanship  required, 
are  the  prime  conditions  of  a  uniform  system.  These  conditions  first  existed  in  a  pre-eminent  degree  only  in  gun 
manufacture  under  government  contracts.  The  advantages  of  the  system  in  making  fine  workmanship  profitable 
in  kindred  manufactures  secured  extensive  profitable  markets  for  the  manufacturers  first  availing  themselves  of 
it,  while  the  advance  in  the  conditions  of  comfort  and  convenience,  due  largely  to  this  very  agency,  has  continued 
by  increased  demands  to  advance  the  practice  of  the  interchangeable  system. 

The  returns  of  capital. — Inadequate  returns  of  capital  employed  in  the  manufacture  of  fire-arms  are 
sometimes  due  to  the  fact  that,  while  parties  owning  their  real  estate  report  its  full  value,  parties  renting  it  will 
report  only  such  capital  of  current  funds  as  may  provide  for  the  rental  for  a  short  period.  In  one  case  of  a  large 
factory,  the  main  shaft  and  part  of  the  machinery  were  found  to  be  reckoned  with  land  and  buildings  as  real  estate, 
all  being  leased  from  the  heirs  of  the  former  proprietors — a  capital  as  actively  employed  as  ever,  but  practically 
withdrawn  from  the  personal  or  corporate  return  of  the  parties  manufacturing.  Work-room  and  facilities  can  be 
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provided  at  a  lower  rate  per  man  for  a  large  than  for  a  small  number  of  operatives,  but  the  return  of  capital  per 
operative  is  usually  less  for  a  small  shop. 

Overrathigs,  on  the  other  hand,  may  be  considered  to  result  from  the  inclusion  of  capital  foreign  to  the  purpose  of 
the  manufacture,  as  is  notably  the  case  in  the  return  from  Hampden  county,  Massachusetts,  which  exhibits  a  high 
rating  of  capital,  due  to  the  inclusion  of  the  extensive  arsenal  property  of  the  government.  It  is  also  obvious  that 
returns  may  be  properly  augmented  beyond  the  usual  average  per  operative  by  the  high  valuation  of  real  estate 
in  cities,  and  by  plants  of  machinery  disused,  but  still  potentially  capital.  The  valuation  of  real  estate,  carrying 
of  stocks,  and  funds  for  running  expenses,  present  so  many  special  conditions  that  these  requirements  cannot  wc41 
be  generalized.  For  gun-work,  the  cost  of  machinery  alone  (exclusive  of  engines  and  boilers,  the  cost  of  which,  in 
proportion  to  the  number  of  power-machines,  is  much  greater  in  a  small  than  in  a  large  factory)  will  average  from 
$300  to  $350  per  operative,  tools  and  fixtures  costing  half  as  much  more.  In  some  cases  noted,  hangers  and  shafting 
cost  $8  to  $12  per  power-machine,  and  belting  about  half  as  much ;  and  in  one  large  factory  the  investment  for 
steam  and  water  piping  is  as  great  as  for  pulleys,  hangers,  and  shafting. 

In  this  connection  one  matter  ought  to  be  distinctly  emphasized.  The  capital  return  is  no  indication  of  the 
capability  of  this  country  to  produce  small-arms  in  case  of  an  emergency.  Large  plants  of  gun-machinery  exist 
which  are  but  partially  used,  and  which  are  returned  at  a  greatly  reduced  valuation,  and,  in  addition  to  this,  the 
vast  plants  of  machinery  employed  in  the  manufacture  of  sewing-machines  and  other  light  mechanism  could  be 
diverted  to  arms  manufacture  vrith  a  great  degree  of  facility. 

The  division  and  efficiency  of  labor. — In  large  gun  factories,  under  the  stimulus  of  heavy  orders,  the 
finest  military  rifles  are  sometimes  produced  at  the  rate  of  200  per  annum  per  operative  employed,  on  the  basis  of 
312  working  days  of  ten  hours  each  in  the  year,  and  the  operati%'e  labor  is  divided  among  the  several  departments 
in  proportions  roundly  expressed  in  the  following  percentages:  Making  stocks,  6|  per  cent.;  barrels,  15  per  cent.; 
locks  and  other  parts,  66|  per  cent,  (comprising  forging,  11>^  per  cent. ;  filing,  9J  per  cent. ;  machining,  3G§  per 
cent. ;  polishing,  7§  per  cent. ;  sundry  processes,  1|  per  cent.) ;  and  inspection,  assembling,  and  proof,  11§  per  cent. 
Different  factories  present  different  requirements  and  divisions  of  labor,  filing,  for  example,  often  requiring  a 
smaller  proportion  than  stated  of  the  whole  number  of  operatives.  In  addition  to  this  there  is  some  clerical 
and  common  labor — packing,  teaming,  and  the  like — and  a  small  but  important  factor  of  special  tool-making. 
The  variation  in  such  estimates,  due  to  differeuce  in  breech-loading  systems,  is  considerable,  but  for  purposes  of 
general  statement  may  be  considered  to  fall  v,  ithin  such  limits  of  workmanship  and  productiA^e  facilities  as  cannot 
be  satisfactorily  defined. 

The  effect  of  wholesale  manufacture  may  be  expressed  in  the  estimate  that,  in  manufacturing  at  the  rate  of 
1,000  rifles  a  day,  3  men  will  do  as  much  work  as  7  to  9  men  in  manufacturing  at  the  rate  of  50  a  day.  Some  of  the 
methods  commonly  in  use  in  the  two  cases,  as  generally  practiced  in  this  country,  might  be  contrasted  as  follows: 
In  the  former,  the  barrels  would  probably  be  rolled  down  from  drilled  molds  upon  mandrels ;  in  the  latter,  they 
would  probably  be  drilled  full  length  (a  method  preferred  by  some  manufacturers  in  any  case).  In  the  former,  the 
stocking  would  be  more  thoroughly  done  by  machinery,  while  in  the  latter  the  chisel  and  the  file  would  do  a  larger 
proportion  of  the  work.  In  the  former  there  would  usually  be  two-thirds  as  many  men  as  machines,  and  in  the 
latter  two-thirds  as  many  machines  as  men,  while  much  time  would  be  wasted  in  waiting  for  machines  to  finish 
their  work,  in  changing  the  appliances  of  milling-machines,  and  in  changing  operatives  from  one  kind  of  work  to 
another. 

But  either  extreme  of  present  usage  stands  in  sufftciently  marked  contrast  with  the  practice  in  1819,  when 
it  was  stated  {Ordnance  Reports,  vol.  1,  p.  57),  in  evidence  of  the  superiority  of  American  methods,  that  250  men 
would  at  the  national  armories  fabricate  12,500  stand  of  arms  a  year,  while  as  many  men  were  required  for  the 
fabrication  of  10,000  stand  in  French  armories.  Nor  can  these  rates  of  40  and  50  muskets  per  operative  per 
annum  be  compared  with  the  numerical  output  of  fine  breech-loading  rifles  of  to-day,  for  if  present  facilities  were 
applied  to  the  wholesale  manufacture  of  these  old  muzzle-loading  muskets  an  output  of  over  300  per  operative  per 
annum  could  easily  be  attained.  The  division  of  labor  at  that  time  was  also  very  different.  So  far  as  machinery 
had  been  introduced,  its  construction  was  rude,  and  its  use  exceptional.  Hand-shaving  and  chiseling  for  the 
stocks,  and  hand-forging,  grinding,  and  hand-filing  for  the  metal  parts,  constituted  nearly  all  of  the  work.  The 
filers— skilled  workmen— were  tlaen  mostly  foreigners,  and  the  consumption  of  files  was  enormous. 

Apart  from  all  consideration  of  the  earliest  usage  of  specific  machines,  it  must  be  said  that  their  introduction 
did  not  make  itself  felt  as  a  great  industrial  agency  until  within  twenty-five  years  past,  in  instance  of  which  it  may 
be  stated  that  in  1839  there  were  at  the  Springfield  armory  about  six  men  to  one  machine,  and  the  ratio  at  other 
works  seems  to  have  been  equally  large ;  for  of  the  private  armories  most  reputed  for  early  improvements  one  is 
stated  at  this  time  to  have  had  but  a  single  milling-machine,  and  that  a  rude  one ;  and  at  another  armory  a  single 
gang-saw  profiling-machine  was  the  principal  stocking  machine  in  use.  It  was  some  filteen  years  later  before 
the  manufacture  of  milling,  edging,  and  other  important  gun  machinery  was  conducted  on  a  scale  sufficiently 
extensive  for  the  general  outfitting  of  large  armories. 

In  the  present  manufacture  of  the  finest  revolvers  (of  .U  or  .45  caliber),  under  favorable  conditions  upward  of 
250  may  be  produced  per  annum  per  operative,  the  operative  labor  being  divided  among  the  several  departments 
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in  proportions  roundly  expressed  in  the  folio  ^\ing'  percentages:  Forging,  12  percent.;  machining,  50  per  cent.; 
filing,  10  per  cent.;  polishing,  12  per  cent. ;  assembling,  inspection,  and  proof,  11  per  cent.;  sundry  processes,  5 
per  cent.  In  the  best  practice  the  workmanship  is  much  finer  than  that  attained  in  1870,  but  there  is  in  the 
manufacture  a  considerable  variation  in  the  size  and  quality  of  the  ijistols  produced;  so  that  a  large  proportionate 
output  may  be  indicative  of  less  nicety  in  the  inspection  and  finish,  rather  than  of  the  most  approved  facilities. 
In  the  past,  no  basis  of  comparison  is  afforded  prior  to  the  advent  of  the  inventor,  Colt,  who  did  not  establish  his 
pistol  works  at  Hartford  until  1848.  In  1851  his  factory  at  Vauxhall,  London,  with  200  hands,  turned  out  100 
pistols  a  day,  or  156  per  operative  per  annum;  and  although,  both  in  America  and  in  England,  he  then  used 
ingenious  machinery  in  the  whole  manufacture,  there  is  no  doubt  but  that,  taking  quality  into  account,  the 
introduction  of  improved  designs,  siDeeding,  and  system  in  the  mechanical  work  has  since  more  than  doubled  the 
productive  efficiency. 

It  may  be  said  that  the  manufacture  of  double-barreled  shot-guns  is  usually  conducted  under  less  effective 
conditions,  besides  invohang  more  labor  per  arm  than  that  of  military  rifles;  so  that  a  numerical  output  of  from 
one-half  to  one-fourth  as  great  per  operative  is  not  unusual,  while  barrel-making,  filing,  and  ornamental  work  employ 
larger  relative  xjroportions  of  the  labor. 

Eelative  to  the  skill  required  in  the  manufacture,  it  may  be  said  that,  since  most  of  the  work  is  special  and  done 
by  the  piece,  few  of  the  operatives  may,  in  any  case,  be  placed  under  the  schedule  caption  of  ordiuary  laborers. 
The  foremen  upon  the  several  jobs  or  sub-contracts  (who  may  be  usually  rated  at  1  foreman  to  30  or  40  operatives), 
the  blacksmiths  and  the  machinists  proper,  the  tool-makers  and  the  barrel-straighteners,  are  considered  skilled 
workmen,  but  the  machine-tenders  and  other  operati^'es,  however  proficient  in  their  special  duties,  are  Sot  so 
considered.  The  skilled  men  thus  specified  will  generallj^  constitute  less  than  20  per  cent,  of  all.  But  in  many 
factories  much  of  the  machinery  is  tended  by  experienced  men,  drawing  the  wages  of  skilled  workmen,  and  the 
employment  of  unskilled  labor,  often  adduced  as  an  advantage  due  to  improved  machinery  and  the  interchangeable 
system,  seems  largely  available  only  on  heavy  contracts,  when  it  may  be  utilized  with  a  careful  system  of  oversight. 
IMachinery  may  contract  the  province  of  certain  skilled  trades  whose  identity  is  as  firmly  established  as  that  of  the 
three  learned  professions,  but  the  fact  remains  that  the  increased  fineness  and  accuracy  required  in  the  manufacture 
of  fire-arms  demands  the  most  skillful  and  experienced  oversight,  and  unskilled  labor  can  only  be  employed  with  the 
best  results  upon  limited  portions  of  the  work.  Thus  we  will  find  that  at  most  of  the  larger  armories  the  greater 
proportion  of  the  operatives  draw  the  wages  of  skilled  men. 

Some  details  of  the  subject  thus  outlined  may  now  be  supplied  by  a  consideration  (with  comparisons  with  past 
practice)  of  the  methods  employed,  the  jjower  and  the  machinery  required,  and  the  productive  efficiency  obtainable 
in  the  various  departments  of  the  work. 


THE  MA>-rUFAOTUEE  OP  GUN-BAERELS. 

Drilling. — Barrels  for  military  guns  are  now  commonly  made  from  2-inch  round  steel,  which  is  cut  off  into 
lengths  of  about  9  inches,  in  which,  after  centering,  a  f-inch  hole  is  drilled.     The  cutting  off  and  centering  are 

operations  involving  little  time  or  labor,  the 
latter  being  done  by  a  tool  in  the  head-stock 
of  a  lathe,  while  the  mold-blank  is  rested  in 
ways.  The  drill  is  sometimes  pressed  down 
by  a  weighted  spindle  in  a  machine  similar  to 
that  shown  in  the  illustration  (Fig.  1),  a  four- 
spindle  machine,  designed  by  Frederick  W. 
Howe  for  Eobbins  &  Lawrence,  at  Windsor, 
Vermont,  in  1852,  and  then  applied  to  the  fnll- 
length  drilling  of  steel  barrels,  in  which  work 
one  man  could  tend  two  or  more  machines,  and 
each  spindle  would  drill  5  barrels  a  day,  the 
barrels  being  ^-inch  bore  and  23  inches  long. 
Prior  to  this  a  similar  four-spindle  drill  was 
made  by  Albert  Eames  for  drilling  the  steel 
barrels  made  by  Eemhigtou  &  Sons  for  Jeuks' 
carbines  (in  1840),  and  an  illustration  is  given 
(Fig.  2)  of  a  barrel-drill  designed  by  E.  K.  Eoot 
for  Colt's  arnidvy,  in  which  the  spindles  were 
located  about  a  center.  These  vertical  barrel- 
drills  superseded  drilling  by  hand  or  1  ly  means 
of  horizontal  drills,  which  were  less  accurate 
and  efficient,  and  in  some  cases  quite  rude,  as, 
for  example,  the  de\-ice  (in  use  at  Watertown, 
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New  York,  in  1832)  in  whicli  the  barrel  was  rested  in  V-grooves  in  wooden  blocks,  and  by  means  of  hand  levers  was 

forced  against  drills  of  several  successive  lengths,  placed  in  the  head-stock  of  a  lathe. 

Weighted  spindles  may  be  arranged  for  drilling  the  short  molds  for  barrel-rolling  with  considerable  rapidity, 

one  man  tending  6  spindles,  and  each  spindle  drilling  finch  holes 

in  about  50  nine-inch  mold-blanks  in  ten  hours,  a  weight  of  450 

pounds  resting  upon  each  spindle;  but  these  vertical  weighted 

drills,  which  were  in  the  first  instance  designed  for  drilling  full-  /^^ 

length  barrels,  are  in  turn  becoming  superseded  for  drilling  both-. ^^"^  ' 

molds  and  barrels  by  compact  geared  drilling-machines,  in  which' 

greater  steadiness  and  rapidity  of  drilling  may  be  secured.     Such 

a  5-spindle  multiple  drill,  self-feeding,  with  a  quick  return  feed, 

and  with  a  drill  speed  of  an  iuch  a  minute,  will  drill  finch  holes 

in  about  300  nine-inch  wrought-iron   blanks  in  a  day;   and  an 

illustration  is  shown  (Fig.  3)  of  a  special  gun-blank  drill  (Thorne, 

DeHaven  &  Co.),  with  self-feeding  tool,  drilling  at  the  rate  of 

three-quarters  of  an  inch  per  minute  for  a  finch  hole  in  steel, 

one  boy  being  able  to  attend  a  battery  of  four  or  five  machines. 
Forging   and    rolling.— The  rolling  out  of  decarbonized 

steel-molds  upon  mandrels  occupies  three  men  (1  foreman  roller 

and  2  helpers)  to  a  set  of  rolls,  such  as  shown  in  the  illustration 

(Fig.  4).    There  is  more  or  less  variation  in  the  practice  of  rolling 

barrels,  which  may  be  generally  described  as  folloAvs :   The  first 

heating  of  the  barrels  requires  about  8  minutes,  and  after  each 

time  that  they  are  passed  through  the  rolls  over  mandrels  they  are  replaced  in  the  furnace  to  maintain  the  heat. 

Sometimes  two,  but  more  generally  four  barrels  are  manipulated  in  one  lot,  passing  successively  through  the  rolls 

six  or  eight  times,  the  first  two  grooves 
being  cylindrical,  and  the  remainder 
having  the  taper  of  the  barrel.  The 
alteration  of  form  attending  this  oper- 
ation is  approximately  exhibited  by 
the  sections  shown  in  the  cut  (Fig.  5). 
Six  or  eight  mandrels  are  used,  reducing 
the  bore  (f  inch)  about  one-half.  The 
ends  of  the  mandrels  have  knobs  or 
^S  enlarged,     hardened    bearings,    upon 

which  the  barrel  is  pressed  by  the 
rolls.  It  is  important  to  have  the  rods 
extend  just  to  the  center  of  the  rolls, 
for  if  they  go  too  far  the  hardened 
bearing  of  the  mandrel  will  be  torn  off, 
and  if  not  far  enough  the  barrel  will 
be  crushed  together,  and  the  next  size 
of  mandrel  cannot  be  introduced.  The 
proper  length  of  mandrel  is  determined 
by  a  stop,  with  washers  upon  the  rod, 
bringing  up  against  a  bar  in  the  frame. 
The  foreman  takes  the  mold  from  the  furnace,  slipping  the  mandrel  into  it,  and  thus  passes  it  through  the 

rolls.    The  first  helper,  standing  upon  the  other  side,  receives  it  ujion  a  rod  and  passes  it  to  the  second  helper,  who 


Fig.  4. 


Fig. 


straightens  it  by  slapping  it  upon  a  flat  table,  and  then  replaces  it  in  the  fire.     After  the  reduction  of  the  bore,  the 
barrels  are  finally  passed  from  three  to  six  times  through  a  groove  of  the  rolls,  and  back  over  the  to]i,  A\1thout 
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mandrels  or  reheating.    The  daily  product  of  a  set  of  rolls  is  about  200  for  10  hours,  or  at  the  rate  of  1  barrel  in  3 
minutes. 

Barrel-rolling  was  introduced  at  the  Springfield  armory  in  1860  by  James  T.  Ames,  who  had  been  sent  to 
England,  as  agent  of  the  United  States  go%ernment,  to  examine  machinery  for  making  gun-barrels  and  to  make 
purchases.  The  method  then  emi:)loyed  in  England  was  to  roll  out  tubes,  which  were  first  made  of  skelp,  bent 
together  and  welded.  James  H.  Burton,  who  had  been  master-armorer  at  the  Harper's  Ferry  armory,  and  who  had 
charge  of  the  improved  machinery  made  by  the  Ames  Company  for  the  English  armory  at  Enfield,  patented  a 
method  of  rolling  barrels  from  the  solid  drilled  tubes,  the  present  prevailing  method  for  military  guns,  which  yeas 
first  extensively  adopted  by  the  Eemington  works  at  Ilion,  New  York.  Their  rolls  are  still  in  charge  of  William 
Onyans,  who  came  from  England  to  operate  the  barrel  machinerj^  purchased  by  Mr.  Ames  for  the  Springfield  armory. 
Prior  to  the  use  of  drilled  molds  attempts  bad  been  made  to  use  short,  punched  molds,  and  also  steel  molds  cast 
with  a  core.  The  first  barrel-rolls  built  in  this  country  were  made  by  Wood,  Light  &  Co.  for  Nathan  Washburn, 
Worcester,  Massachusetts,  and  soon  after  rolls  were  built  for  the  Providence  Tool  Company  and  other  armories. 
These  rolls  were  turned  by  means  of  a  special  tool,  designed  by  Mr.  Aurin  Wood,  for  turning  them  with  the  requisite 
taper  and  jog,  by  means  of  a  cam -ring,  which,  in  revolving,  forced  back  the  tool-holder,  allowing  it  to  spring  forward 
at  the  conclusion  of  the  turn. 

The  fuel  required  in  barrel-rolling  depends  largely  upon  the  economical  arrangement  of  the  furnaces.  As  much 
as  a  net  ton  of  coal  per  100  barrels  is  sometimes  used.  At  the  Springfield  armory,  by  an  improved  construction  of 
the  furnaces,  with  a  method  of  blowing  in  slack,  the  coal  per  100  barrels  is  reduced  to  as  low  as  500  pounds.  A  set 
of  rolls,  with  the  auxiliary  mechanism,  cutting-off  machines,  and  appurtenances,  appears  to  require  about  15  horse- 
power.    The  engine  is  sometimes  driven  hy  waste  heat  from  the  barrel  furnaces. 

It  ought,  however,  to  be  stated  that  while  military  barrels  are,  in  this  country,  generally  rolled  down  upon 
mandrels,  the  barrels  for  sporting  guns  are  drilled  full  length,  as  is  the  practice  at  the  Winchester  armory  and  at 
Colt's  armory.  It  is  also  significant  that  at  Enfield  the  English  method  of  barrel-rolling,  so  generally  introduced 
into  this  country,  and  the  present  practice  at  the  United  States  armory  and  other  large  works,  has  been  abandoned 
for  the  former  and  more  expensive  method  of  drilling  the  barrels  full  length.  This  is  also  the  method  approved  in 
the  Prussian  armories,  where  the  barrels  are  drilled  at  high  speed  in  double  horizontal  drilling-machines,  using  a 
straight,  half-round  bit,  cut  across  diagonally  at  the  lip,  so  as  to  bring  one  outer  edge  forward,  and  thus  cut  out 
the  circumferential  in  advance  of  the  central  portion  of  the  bore.  In  general,  it  may  be  said  that  barrel-rolls  are 
more  especially  adapted  for  turning  out  great  numbers  of  barrels  of  uniform  size  and  taper.  Apart  from  all 
considerations  of  quality,  in  sporting  work  it  is  unprofitable  to  have  a  set  of  rolls  for  every  size  and  taper  required. 
In  some  armories  the  two  methods  will  be  found  to  be  practiced  side  by  side — barrel-rolling  for  military,  and  full- 
length  drilling  for  sporting  rifles. 

Barrels  were  first  forged  by  hand,  but  in  1817  the  method  of  welding  them  under  a  trip-hammer  was  patented 
by  Asa  Waters,  of  Millbury,  Massachusetts.  The  trips  were  geared  to  make  400  strokes  a  minute,  running  by 
water-power.  When  barrels  were  welded  by  hand  two  strikers  were  employed — a  lap  of  about  6  inches  was  welded 
at  one  heat,  and  6  barrels  a  day  was  a  fair  day's  work.  When  the  trip-hammers  were  introduced,  but  one  striker 
was  required;  from  14  to  16  barrels  a  day  were  welded,  and  the  work  was  more  nearly  perfect.  The  practice  of 
welding  barrels  under  trip-hammers,  instead  of  by  hand,  was  not  introduced  at  Harper's  Ferry  until  1836. 

The  earliest  use  of  decarbonized  steel  for  gun-barrels  is  generally  credited  to  the  Eemingtons,  who  made  steel 
barrels  for  North  &  Savage,  of  Middletown,  Connecticut,  and  for  the  Ames  Manufacturing  Company,  of  Chicopee, 
Massachusetts,  as  early  as  1846.  It  is  also  stated  that  some  time  about  1848  Thomas  Warner,  at  the  Whitneyville 
works,  incurred  so  much  loss  in  the  skelp-welding  of  iron  barrels  that  he  voluntarily  substituted  steel-drilled  barrels 
in  his  contract,  making  them  of  decarbonized  steel,  which  was  beUeved  by  him  to  be  a  novel  expedient.  The  use  of 
a  soft  cast-steel  was  begun  at  Harper's  Ferry  about  1849.  After  1873  all  small-arm  barrels  turned  out  at  the 
national  armory  at  Springfield  were  made  of  decarbonized  steel  (a  barrel  of  which  will  endure  twice  as  heavy  a 
charge  as  a  wrought-iron  barrel),  Bessemer  steel  being  used  until  1878,  and  afterward  the  Siemens-Martin  steel. 

The  loss  on  barrels  welded  from  the  skelp  sometimes  ranged  as  high  as  from  10  per  cent,  to  upward  of  20  per 
cent,  on  account  of  imperfections  in  the  wrought  iron  and  in  welding.  The  loss  on  drilled  and  rolled-steel  barrels 
is  only  a  fraction  of  1  per  cent.,  and  in  some  large  contracts  has  been  within  one-tenth  of  1  per  cent. 

Damascus  barrels  are  made  from  gun-rods,  assorted,  packed  in  bundles,  rolled  or  forged  small,  and  then  wound, 
ribbon-like,  upon  mandrels  and  forged  into  barrels,  the  colors  being  brought  out  in  the  browning,  in  a  twist  dependent 
upon  the  arrangement  of  the  different  kinds  of  gun-rods. 

Pistol  barrels  were  at  one  time  forged  at  the  Colt  works  by  the  use  of  the  Eyder  forging  engine.  It 
comprised  four  dies  and  one  shear,  all  operated  by  eccentric  presses  from  a  single  shaft  above  the  dies.  The  lower 
dies  were  adjustable,  and  a  handle,  with  a  lever,  served  to  bring  up  the  lower  member  of  the  cutting-off  press.  The 
dies  used  were  1  flat,l  point-grooved,  1  curved,  and  1  round-grooved,  the  barrel  blank  being  then  cut  from  the  bar 
by  the  shears.  The  tending  of  this  machine  is  said  to  have  required  more  skillful  handicraft  than  any  other  operatiou 
at  the  Vauxhall  works.  Pistol-barrel  blanks  are  now  generally  drop-forged  in  dies  with  great  rapidity,  the 
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appearance  of  the  forged  blank  being  here  illustrated  (Fig.  6),  and  the  operation  being  similar  to  the  other  operations 
of  drop-forging,  which  will  be  elsewhere  considered. 

After  the  rolling  of  the  gun-barrels,  they  are  placed,  while 
yet  red-hot,  in  a  press,  whose  jaws  (with  formers)  gently 
reciprocate  as  the  barrels  are  turned  by  a  workman  with 
tongs,  or  revolved  by  other  appliances.  This  occupies  two  or 
three  minutes,  when  they  are  laid  out  upon  grooved  i>lates, 
and,  after  a  partial  cooling,  are  cut  to  length  with  a  cutting- 
off  saw.  The  cutting  off  sometimes  precedes  the  machine 
straightening,  and,  after  annealing,  another  straightening  is 
necessary,  which  is  done  under  hainmers. 

Boeing. — The  first  boring,  commonly  called  nut-boring, 
or  slow-boring,  is  done  with  a  twisted  bit,  with  a  rod  in  tension,  which  tends  to  keep  it  straight.  There  is 
some  variation  in  practice,  drilled  requiring  less  boring  than  skelp-welded  barrels,  clear  water  having  been 
formerly  employed  where  soda  water  is  now  used,  and  the  number,  time,  and  depth  of  the  cuts  beiDg  more  or 
less  varied.  Sometimes  three  cuts  are  taken  on  rolled  barrels,  occupying  20  to  25  minutes  each — about  8  barrels 
per  day  to  a  spindle,  one  boy  tending  a  number  of  machines.  Sometimes  only  two  cuts  are  made,  enlarging  the 
bore  about  one-twentieth  of  an  inch  each.  In  past  practice  in  nut-boring  skelp-welded  barrels  a  single  cut  was 
made  with  a  twisted  bit  having  a  square  lip,  taking  out  about  one-sixteenth  of  an  inch.  The  four-spindle  machine 
commonly  in  use  is  similar  to  that  designed  by  F.  W.  Uowe,  at  Windsor,  Vermont,  about  1850;  but  horizontal 
automatic-feed  barrel-boring  machines  were  in  use  at  Whitneyville  prior  to  1S40,  and  hand-traverse  machines  were 
generally  used  at  an  early  date.  It  is  stated  that  an  improved  nut-boring  machine  and  auger  was  introduced  at 
Harpers  Ferry  by  James  Green  in  1817. 

The  general  features  of  the  i>resent  machines  are  exhibited  in  the  illustration  (Fig.  7)  of  a  machine  used  at  the 
Springfield  armory,  the  cutter-rods  being  slid  through  the  barrels  before  the  rods  are  fastened  in  the  revolving  heads, 
and  the  barrels  being  copiously  supplied  with  soda  water  as  they  are  drawn  over  the  cutters  by  the  carriage,  which 
has  a  rack  and  pinion  movement. 

Turning. — Gun-barrels,  uot  being  cylindrical,  are  turned  to  formers  in  special  lathes.    In  turning  the  barrel  it  has 

in  recent  years  been  customary  to  support  it  at  the 
middle  as  well  as  at  the  ends,  in  order  to  get  the 
turning  more  perfectly  concentric  with  the  bore. 
The  use  of  lead  center-bearings  was  introduced 
at  the  works  of  the  Providence  Tool  Company  in 
1861 ,  and  a  few  years  later  Babbitt  metal  center- 
bearings  were  used  at  the  Springfield  armory. 
The  barrels  are  j)laced  vertically  in  racks,  and 
the  Babbitt  rings  are  cast  about  them  midway 
between  the  two  ends.  The  barrel  is  then  placed 
in  a  lathe,  while  the  ring  is  turned  smooth  by  two 
tools,  successively  operating,  but  held  by  a  single 
holder — a  principle  of  following  tools  which,  it 
may  be  remarked  in  general,  seems  destined  to  be 
an  important  future  factor  in  securing  increased 
rapidity  of  machine-work.  The  bearing  for  the 
Babbitt  ring  is  taken  by  a  center  rest,  a  circular- 
sector  shde-ring  moving  in  ways  about  the  center, 
so  that  three  pins,  moving  in  curved  slots  and 
inclining  toward  the  center,  serve  to  push  in  three 
radial  jaws,  that  take  the  bearing.  The  barrel  is 
turned  up  to  the  Babbitt  ring,  and  the  jaws  take 
a  new  bearing  on  the  turned  part,  and  (the  ring 
being  knocked  off)  serve  to  true  the  turning  on 
the  remaining  portion  of  the  barrel.  The  English 
Fig.  7.  practice  is  to  use  sulphur  rings.     In  less  accurate 

work  the  precaution  and  the  expense  of  a  center-bearing  would  be  omitted. 

At  an  early  date  turning  superseded  the  grinding  of  barrels— an  operation  liable  to  leave  them  with  weak  places 
where  the  bore  was  eccentric  with  the  exterior.  As  compared  Avith  turning,  grinding  was  also  vastly  more  slow  and 
inefacient  in  a  ratio  dependent  upon  the  closeness  of  the  forging.  In  1818  Asa  Waters  took  out  a  patent  for  turning 
barrels  in  a  lathe,  but  the  progress  of  improvement  was  slow,  even  slide  and  back  rests  not  being  in  general  machine- 
stop  use  as  late  as  1832.     Turning  superseded  the  grinding  of  barrels  at  Harper's  Ferry  about  1823.     The  operation 
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of  grinding  is  now  reduced  from  a  principal  to  an  auxiliary  one,  the  barrels  being  surfaced,  after  turning,  upon  large 
grindstones.  To  guide  the  grinder  more  accurately  in  his  work,  a  portion  at  the  muzzle  of  the  barrel  is  sometimes 
milled  or  turned  to  the  taper. 

Peoving. — In  proving  the  barrels  they  are  set  in  a  frame,  so  that  a  large  number  are  discharged  at  a  time  by  the 
action  of  one  hammer  outside  the  proof-liouse.  They  are  loaded  with  heavy  charges  of  powder  and  solid  slugs  of  lead, 
which  are  fired  into  a  sand-bank,  which  may  be  conveniently  formed  within  an  old  boiler.  Although  only  a  small 
percentage  (for  decarbonized  steel  barrels  about  one-sixth  of  1  per  cent.)  is  burst  in  the  proving,  in  the  long  run 
the  heavy  timbers  of  the  proof-house  become  well  scarred  with  the  marks  of  these  violent  explosions. 

Truing-  or  straightening. — The  straightening  of  gnu-barrels  remains  a  skilled  craft,  in  which  mechanical 
contrivances  have  not  yet  superseded  hand  labor.  The  straightening  is  done  by  shade,  the  workman  looking 
through  the  barrel  at  a  horizontal  line  in  a  framed  glass  or  upon  a  window-pane,  and  the  lines  of  reflection  in 
the  bore  showing  any  deviation  from  straightness.  This  method  superseded  straightening  by  the  string  or  silk 
cord,  which  was  in  use  long  after  the  introduction  of  truing  by  shade,  and  sometimes  at  the  same  time  and  place, 
since  truing  by  shade  requires  a  knack  which  some  find  it  difficult  to  acquire.  Truing  by  shade  is  said  to  have  been 
practiced  by  Eli  Whitney  at  an  early  date;  to  have  been  introduced  at  North's  factory,  Middletown,  Connecticut,  by 
an  English  workman  named  Peter  Ashton  in  1830,  and  at  the  Springfield  armory  and  at  Waters'  factory,  at  Millbury, 
Massachusetts,  by  an  English  workman  named  Thomas  Smith,  and  to  have  been  introduced  at  Harper's  Perry  about 
1822.  It  is  also  stated  to  have  been  introduced  at  Harper's  Ferry  by  Smith  after  he  had  left  Millbury.  These 
statements  seem  conflicting,  but  the  earliest  practical  introduction  of  the  method  as  a  skilled  craft  was  probably  in  1830, 
by  Smith,  whose  skill  was  so  great  that  at  a  time  when  journeymen's  wages  were  commonly  $1  a  day  he  was  paid 
by  the  gun-barrel,  and  received  $21  a  day  for  himself  and  boy.  His  blows  upon  a  twisted  barrel  (to  quote  Mr. 
A.  H.  Waters)  followed  each  other  like  the  taps  of  a  woodpecker,  leaving  scarcely  a  square  without  the  marks  of 
his  copper  hammer.  He  was  not  long  left  to  enjoy  this  profitable  monopoly,  as  his  method  was  watched  and  copied, 
first  by  Thomas  Warner,  who  afterward  became  master-armorer  at  Springfield.  In  1832,  at  Watertown,  New 
York,  barrels  were  still  straightened  by  the  use  of  the  bow  and  the  silk  cord. 

In  straightening,  the  place  of  the  deviation  must  not  only  be  seen,  but  the  barrel  must  be  properly  laid  upon 
the  anvil  and  struck  at  exactly  the  right  place,  or  else  the  blow  causes  a  new  bend,  instead  of  rectifying  the  former 
one.  Straightening  usually  accompanies  smooth-boring,  and  is  done  by  the  same  man  while  the  boring  is  in 
progress.  At  this  work  40  or  50  barrels  a  day  are  considered  a  fair  day's  work.  On  large  orders  men  are  sometimes 
employed  to  devote  themselves  entirely  to  straightening.  A  specially  skillful  operative  has  been  known  to  straighten 
124  barrels  in  a  day,  keeping  two  men  busy  smooth-boring;  but  this  was  an  unusual  rate,  some  men  not  being  able 
to  straighten  more  than  30  or  40  in  a  day.  Straightening  becomes  more  difficult  with  the  small-bore  barrels  of  the 
present  day  than  with  the  larger  bores  formerly  used. 

Beaming  and  polishing. — The  quick-reaming  and  the  smooth-boring  of  barrels  are  done  with  squared  cutting 
rods  or  bits — augers  of  rectangular  section,  one  or  two  of  the  corners  being  sharpened,  and  these  reamers  being 
backed  by  strips  of  wood  and  oiled  paper.  In  this  work  the  barrels  are  passed  to  and  fro  over  the  rods  several 
times,  and  the  depth  of  the  cut  is  extended  from  time  to  time.  As  an  example  of  former  practice,  smooth-boring 
was  done  in  two  successive  operations,  taking  o£f^  about  one-hundredth  of  an  inch  at  each.  It  is  now  done  in  from 
three  to  five  operations,  taking  out  from  two  to  five  thousandths  of  an  inch  at  an  operation.  The  machinery  used  is 
simple,  consisting  of  power-turning  heads  for  carrying  the  rods,  and  carriages,  with  a  rapid  traverse,  for  moving  the 
barrels  back  and  forth.  The  chip  cut  is  exceedingly  fine,  like  powdered  plumbago ;  and  if  a  gauge-plug  be  slipped 
into  a  smooth-bore  thus  finished,  the  joint,  although  free,  is  air-tight,  so  that  if  the  other  end  of  the  barrel  be 
closed  the  plug  rests  mobile  upon  a  spring  or  cushion  of  air,  and  upon  the  inversion  of  the  barrel  will  not  fall,  being 
sustained  by  the  atmospheric  pressure. 

The  draw-polishing  of  barrels  is  usually  performed  on  a  5-fold  barrel-polishing  machine.  In  this  machine 
wooden  jaws,  fed  with  a  paste  of  emery  and  oil,  are  pressed  against  the  barrels,  which  are  held  vertically,  and  are 
revolved  by  a  square  spindle,  passing  through  one  of  a  set  of  geared  pinions  carried  with  the  barrels  by  a 
reciprocating  frame,  the  bearing  of  the  spindle  (which,  through  the  pinions,  gives  a  rotary  motion  to  the  barrels)  being 
in  the  fixed  frame.  The  operation  being  a  brief  one,  a  man  tending  two  5-fold  machines  can  perform  this  work 
on  a  great  number  of  barrels  in  a  day.  A  ring  at  the  breech  end  of  the  barrel  is  first  polished  on  a  buff  wheel, 
the  barrel  being  held  by  this  end  in  the  draw-polishing  machine. 

Rifling. — Two  methods  of  rifling  gun -barrels  are  now  employed — floating-out  or  file-tool  rifling  and  hook  rifling. 
An  illustration  is  given  (Fig.  8)  of  a  rifling-machine  for  short  barrels  operated  by  the  former  method,  made  by  the  Pratt 
&  Whitney  Company,  Avhich  will  serve  to  illustrate  the  general  character  of  rifling-machines.  The  cross-head  of  the 
connecting  rod  carries  a  rack  with  a  pin,  which,  moving  in  a  vertical  adjustable  slide,  serves  to  actuate  a  small 
gear  and  turn  the  barrel.  A  rod  attached  to  the  cross-head  at  the  back  of  the  machine  actuates  the  mechanism  for 
setting  forward  the  cutters,  so  that  they  will  act  in  new  grooves,  and  also  serves  to  expand  them  in  the  following 
manner:  The  cutters  are  in  the  faces  of  small  oblong  plates,  so  set  with  flat  springs  in  a  tubular  rod  that,  an  inner 
rod  being  gradually  sLoved  forward,  pushes  them  out  and  deepens  the  cut.  At  each  stroke  the  end  of  the  inner 
rod  touches  a  plate,  which  is  very  slowly  fed  forward  by  click  and  ratchet  work,  and  thus  the  cutters  are  expanded. 
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The  machines  in  use  at  the  Springfield  armory  are  of  different  design,  and  a  chain-feed  has  been  substituted 
for  the  crank-feed,  which  change  in  these  machines,  by  avoiding  the  inertia  dne  to  a  crank  movement,  is  stated  to 
have  effected  a  large  saving  in  the  wear 
and  tear  of  rifling  rods  and  tools.  In 
other  factories,  however,  the  traverse 
by  the  crank  movement  is  preferred  to 
that  by  the  chain  (the  machinery  for 
which  was  first  designed  by  H.  B. 
Bigelow,  and  introduced  at  Whitney- 
ville,  where  it  has  now  been  discarded), 
and  the  movement  is  most  commonly 
effected  by  the  use  of  horizontal  screws, 
or  by  ropes  or  bands,  whose  continuity 
of  movement  prevents  shocks  in  the 
transmission  of  the  ijower. 

In  file-tool  rifling  one  man  can 
tend  eight  to  twelve  machines,  and 
from  twenty  to  thirty  minutes  are 
required  for  rifling  a  gun-barrel.     The 


cutter-rod  is  turned  after  each  cut,  so 

as  to  secure  uniformity  by  bringing 

every  cutter    successively    in    every 

groove.     The  expanding  cutters,   as 

now  used  at  the  United  States  armory, 

are  not  applied  to  effect  a  gradual 

deepening  of  the  groove  from  muzzle 

to  breech,  but  simply  to  feed  out  the 

cutters  gradually  in  making  grooves 

of  uniform  depth.    The  chip  is  a  very  fine  one,  and,  by  a  device  employed  at  the  United  States  armory,  at  the 

conclusion  of  the  cut  the  cutters  are  allowed  to  traverse  the  grooves  a  number  of  times  without  advancing  in 

depth,  which  serves  to  polish  out  the  grooves,  which  would  otherwise  have  to  be  polished  in  a  separate  machine. 

In  file-tool  rifling  it  is  claimed  that  there  is  less  liability  to  variation  than  iu  hook  rifling,  the  tool  being  stiffly 

supported,  and  the  gradually  increased  deepening  of  the  cut  being  so  much  smaller  that  any  possible  variation  iu 

the  hardness  of  the  barrels  is  not  likely  to  deviate  or  dull  the  tool.    This  method  is  considered  the  better  of 

the  two  at  the  United  States  armory  at  Springfield.     It  is  also  the  method  employed  in  the  Prussian  armories. 

Hook  rifling  was  the  English  method,  and  was  introduced,  with  some  improvements,  by  E.  Eemington  &  Sons, 
at  Ilion,  about  1861.  In  this  there  is  a  regular  planing  cut,  and  barrels  can  be  rifled  in  five  or  ten  minutes,  one 
man  tending  two  or  three  machines.  Perhaps  it  is  sufflcient  commendation  of  this  method  to  say  that  the  Eemington 
Creedmoor  rifles  are  machined  in  this  way,  and  that  it  is  the  method  in  most  general  use  in  this  country,  although 
some  armories  employ  the  other  method,  and  some  use  both  methods.  It  has  also  been  applied  in  cutting  expanding 
grooves.  The  hook  lies  back  against  a  wedge,  and  the  deepening  is  effected  by  a  rod  striking  against  a  pin,  which 
is  slowly  fed  forward  by  a  screw  and  wheel  with  a  click.  The  hook  is  thus  pushed  out,  and  at  each  return  a  finger, 
actuated  by  a  spring,  shoves  it  back,  so  that  it  will  not  scratch  the  barrel  in  returning.  The  barrel  is  turned  by  a 
gear  moved  by  a  rack  with  a  pin  in  a  straight  horizontal  slide,  and  is  fed  forward  and  back  by  a  large  screw.  The 
settmg  forward  to  a  new  groove  is  a  dependent  movement,  effected  by  a  weighted  vertical  rack,  notched  wheel,  and 
click. 

The  earliest  rifling-machines  had  wood  frames,  and  the  twist  was  obtained  by  the  passage  of  a  twisted  rod 
of  square  section  through  a  square  hole.  Such  machines  were  used  by  Hall  at  Harper's  Ferry,  and  in  1832  or  1S33 
he  introduced  power  rifling-machines.  Tryou,  of  Philadelphia,  had  power  rifling-machines  built  prior  to  IS-iO. 
WiUiara  Ball,  of  Chicopee,  designed  improved  rifling-machines  for  the  ^Vhitneyville  armory  about  1812.  These  were 
run  with  oval  pulleys,  to  equalize  the  crank  motion.  Ball's  machines  used  only  one  cutter.  Rifling-machines,  cutting 
three  grooves  simultaneously,  with  expanding  cutters,  operated  by  a  central  cone  iu  a  tubular  rod,  are  stated  to  havo 
been  first  used  in  1853  at  Frankford  arsenal,  Philadelphia,  Pennsylvania.  In  1851  a  rifling-machine  was  designed 
by  n.  D.  Stone,  at  Windsor,  Vermont,  for  the  English  government,  which  cut  three  grooves  at  a.  time,  the  twist  being 
given  by  a  vertical  rack,  actuated  by  a  roller  moving  in  guides.  This  was  afterward  used  for  the  Springfield  model 
of  18G1,  with  expanding  cutters  for  cutting  grooves  deep  near  the  breech  and  shallow  at  the  muzzle,  which  was  done 
by  a  telescopic  rod,  the  cutters  being  earried  by  a  tubular  rod  and  bearing  against  the  inside  rod,  and  being  pushed 
out  by  it  as  the  barrels  were  drawn  over  them,  the  cut  starting  from  the  muzzle  of  the  barrel.  Bobbins  &  Lawrence 
made  2,300  stand  of  muskets  in  1855,  for  the  use  of  the  English  government  in  the  Crimean  war,  Avith  rifled  barrels 
^  inches  long,  riflino-  havino-  been  previously  attempted  onlv  on  barrels  33  inches  long.     In  1861  machines  for  rifling 
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t-wo  barrels  at  a  time  were  built  by  Bement  &  Dougherty  for  the  Providence  Tool  Company.  In  these  the  output 
per  operative  was  increased  by  greater  facility  in  handling  and  placing  the  barrels,  the  rifling  being  with  the  hook 
tool. 

In  leading  or  poiishing-out  rifle  grooves  a  fourfold  vertical  machine  is  commonly  used,  the  tools,  which  are 
set  in  rods,  ha\dng  a  vertical  reciprocating  movement  from  a  crank  above,  while  they  are  free  to  turn,  simply 
following  the  groove. 

Terminal  cuts. — Of  the  remaining  cuts  upon  the  barrel  there  is  more  or  less  variation,  according  to  the  lock- 
system  employed.  The  most  general  of  these  operations  are  squaring,  breech-turning  and  filing,  muzzle-turning  and 
filing,  chambering,  counterboring  for  cartridge  head,  milling  and  slotting  for  cartridge  extractor,  threading  breech- 
screw,  and  milling,  drilling,  and  tapping  for  front  and  rear  sights.  All  such  operations,  which  might  be  classed 
together  as  terminal  cuts,  probably  require  from  one-third  to  one-fourth  of  the  labor  upon  the  barrel.  The  breech- 
screw  is  considered  to  be  the  last  gun  part  made  uniform  and  interchangeable.  This  was  accomplished  in  1853  at 
Frankford  arsenal,  where,  according  to  Colonel  P.  V.  Hagner,  a  method  of  threading  breech-screws  and  tapping 
barrels  by  machinery  was  introduced,  which  produced  identical  screws.  It  was  also  done  independently  at  the 
Springfield  armory,  where  Cyrus  Buokland  devised  a  machine  for  starting  the  thread  at  the  same  point  in  screw 
and  nut,  breech-screws  having  before  this  been  fitted  by  hand  to  each  barrel. 

Eeview  of  processes. — In  the  operation  of  browning,  power-brush  and  carding  wheels  are  used  in  cleaning 
and  surfacing  the  barrel.  At  the  United  States  armory  the  barrel  is  inspected  after  the  rolling,  nut-boring,  slow- 
boring,  finish-turning,  finish-reaming,  milling  to  taper,  grinding,  and  proving  after  the  rifling,  lathe-filing  of  muzzle 
and  rounding  of  muzzle-end,  after  the  emery-finishing,  and  after  the .  browning.  The  operations  are,  besides 
browning  (which,  with  the  repetitions,  constitutes  about  30  processes),  cutting  off,  centering,  drilling,  rolling,  sawing, 
straightening  in  press,  annealing,  straightening  on  anvil,  nut-boring  twice,  slow-boring  (with  squared  bit),  milling 
ends,  turning  for  dog  or  holder,  casting  center-bearing,  turning  center-bearing,  turning  former  half,  turning  latter 
half,  straightening  by  shade,  finish-turning,  reboring  (with  squared  bit),  milUng  to  taper,  grinding,  proving  twice 
and  stamping,  rough-filing  muzzle,  smooth-milling  breech  end,  seating  front  sight,  brazing  sight,  milling  front  end 
of  sight,  filing  about  sight,  smooth-milling  muzzle  end,  reaming,  finish-reaming,  polishing  breech  end,  draw-polishing, 
rifling,  lathe-filing  muzzle,  hand-filing  muzzle,  jig-filing  front  sight,  rounding  muzzle  end,  milling  to  length,  turnmg 
screw  blank,  turning  blank  tenon,  squaring  shoulder,  stamping  center-mark,  threading  breech-screw,  drUUng  holes 
for  sight-base  screws,  counter-sinking  for  cartridge  head,  hand-reaming  chamber,  profiling  for  breech-block  hinge, 
slotting  for  extractor,  tapping  holes  for  sight-base  screws,  draw  filing,  and  finishing  with  emery  cloth. 

Machines  required.— The  kinds  of  machines  used  are,  in  general,  cutting-off  lathes,  centering  machines, 
barrel-drilling  machines,  barrel  rolls,  iron-sawing  machines,  straightening  presses,  drop-hammers,  nut-boring  and 
reaming  machines,  barrel  lathes,  griudstones,  buff  wheels,  draw-polishing,  rifling,  and  breech-threading  machines, 
drill  presses,  tapping  lathes,  profiling-  and  milling-machines,  and  common  turning  lathes.  In  a  set  for  barrels 
drilled  full  length  the  cutting-ofi',  rolling,  and  iron-sawing  machines  and  straightening  presses  would  be  omitted. 
In  the  usual  practice,  leading  or  groove-polishing  machines  would  be  required.  The  number  of  machines  required 
would  be  dependent  not  only  upon  the  output,  but  upon  the  manner  of  handling.  Probably  an  output  of  50  barrels 
(drilled  full  length)  per  day  would  require  30  to  35  machines,  exclusive  of  power  motors,  and  requiring  about  20 
horse-power  and  25  to  30  operatives.  Probably  an  output  of  200  barrels  (rolled  from  the  drilled  molds)  a  day  could 
be  obtained  with  80  to  90  machines,  exclusive  of  motors,  requiring  about  75  horse-power  and  50  to  60  operatives. 

Making  pistol  barrels.— The  work  on  pistol  barrels  involves  only  such  special  features  in  machinery  as 
result  from  the  short  length  and  easy  handling  of  the  barrels.  Improvements  in  detail  have  been  made  upon 
some  of  the  machines  used  by  Colonel  Colt  twenty  or  thirty  years  ago,  although  these  were  very  ingenious  and 
effective.  In  the  Colt  barrel-drilling  machine  the  barrel  is  clamped  by  screws  in  a  hollow-turning  arbor.  The 
driU-carriage  is  held  in  position  by  an  eccentric  clamp  below  the  bed  of  the  machine.  The  drill  is  fed  forward  by  a 
hand- wheel,  with  a  screw  working  in  a  half-nut,  which,  supported  by  a  hinged  leg  with  a  roller  and  handle,  may  be 
tripped  up  and  dropped  out  of  bearing  with  the  screw,  so  as  to  allow  the  tool  a  quick,  sliding  return.  Probably 
other  forms  of  drilling  machines  now  in  use  do  more  effective  work.  In  the  Colt  barrel-boring  machine  the  barrels 
are  clamped  in  notched  bars  on  a  traversing  carriage,  and  are  thus  drawn  over  helical  cutters  upon  revolving  rods  in 
tension;  the  reaming-machines  being  simUar,  except  that  the  bit  is  a  square  section  reamer,  with  two  cutting  edges. 
Pistol-barrel  rifling-machines  exhibit  the  same  essential  features  as  those  for  gun-barrels.  In  the  Colt  machine  the 
barrels  are  held  in  hollow  axles,  with  notched  disks,  operated  by  puppet  bolts  and  shifting  rods  for  moving  them  and 
holding  them  in  position  for  the  cutting  of  the  several  grooves.  The  rifling  stems  move  horizontally  in  a  carriage 
eliding  in  ways,  and  moved  by  a  crank  and  connecting  rod  from  the  main  shaft,  and  are  carried  by  spindles  with 
spur  wheels,  which  are  turned  to  make  the  spiral  groove  by  a  rack  actuated  by  a  link  or  connecting  rod,  one  end  of 
which  is  pivoted  to  a  projecting  arm  of  the  frame,  whUe  the  other,  moving  with  the  carriage,  actuates  the  rack. 
Floating-out  cutters  are  used,  which  are  expanded  in  the  usual  manner,  a  disengaging  gear  operating  to  stop  the 
machine  when  the  full  depth  is  cut. 

Of  the  pistol-barrel  rifling-machines  designed  by  Howe,  at  Windsor,  in  1853,  one  machine  would  rifle  100  pistol 
barrels  in  a  day. 
628 
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THE  MANUPACTUEE  OP  GUN-STOCKS. 

OpeeATIONS  in  stocking. — The  stock  of  a  guu  is  sometimes  in  a  single  piece,  and  sometimes  (depending  upon 
tlie  'breech  mechanism  and  design)  in  two  parts,  the  tip-stock  and  the  butt-stock.  Beneath  the  latter  there  is 
sometimes  added  a  projecting  piece,  called  the  pistol-grip.  If  the  stock  is  in  a  single  piece,  the  upper  angle  of  the 
junction  of  butt  and  tip  is  called  the  head.  The  operations  upon  a  plain  gun-stock  for  the  Springfield  rifle  may  be 
enumerated  as  follows:  rough  sawing ;  cutting  off  butt  and  tip  ends;  marking  foiu?  points  in  butt  end  and  one  in  tip 
end  for  fastening  in  turning  lathe ;  turning  tip  and  butt ;  spotting  (or  by  means  of  a  circular-saw  gang  marking  places 
on  each  side  of  butt  and  tip,  and  several  on  one  side  of  the  stock  between  the  head  and  tip,  as  a  guide  for  additional 
operatiojis) ;  cutting  barrel-groove;  cutting  for  receiver  and  tang  and  tenon  of  breech-screw;  finish-cutting  barrel- 
groove;  squaring  tenon  mortise;  planing  sides  and  edges  of  stock  to  a  former;  sawing  off  butt  and  tip  to  gauge 
length;  cutting  butt-plate  curve;  bedding  butt-plate  tang;  boring  and  tapping  for  butt-plate  screws;  bedding  for 
lock-plate;  boring  for  tang  of  sear  and  for  bridle  and  sear  screws;  cutting  recesses  for  main-spring  bridle,  tumbler, 
and  sear  spring;  countersinking  for  head  of  bridle  screw;  bedding  for  guard  plate;  boring  for  guard-bow  nuts  and 
trigger-stud;  cutting  mortise  for  blade  of  trigger;  boring  holes  for  guard,  tang,  and  side  screws,  and  counterboring 
for  side-screw  washers ;  finish-cutting  top,  upper,  and  lower  bands,  and  between  bands,  and  forming  shoulders  for 
bands,  and  shoulders  and  tenon  for  tip;  finish-turning  from  heel  of  butt  to  head  and  from  head  to  lower  band; 
bedding  for  ramrod-groove  and  stop  and  forming  holes  for  studs;  cutting  recesses  for  the  band-springs  and  boring 
holes  for  their  tangs;  boring  ramrod-groove;  cutting  barrel-groove  for  receiver;  cutting  groove  for  arm  of  hinge-pin; 
boring  hole  for  tip-screw;  finishing  with  hand  shaves,  scrapers,  and  sand-paper,  and  oiling  with  linseed  oil.  These 
last  few  hand  operations  require  about  five-eighths  of  the  labor  upou  the  stock,  all  the  varied  and  curious  cuts 
made  by  machinery  requiring  only  three-eighths,  which  is  a  very  forcible  exhibit  of  the  value  of  labor-saving 
machinery.  The  enumeration  of  the  foregoing  operations  outlines  a  comi^lete  system  of  manufacture  which  has, 
since  1820,  been  gradually  evolved  from  the  whittling,  boring,  and  chiseling  by  hand,  which  then  constituted  the 
single  craft  of  stocking. 

The  Blanchaed  machinery. — In  1818  the  first  gun-stocking  machine  was  made  by  Thomas  Blanchard  at 
Millbury,  Massachusetts.  One  of 
his  earliest  machines,  built  about 
1822,  is  still  at  the  Springfield 
armory,  and  is  here  illustrated 
(Fig.  9).  It  has  a  large  wood  frame 
of  6  to  7|  inch  timbers,  the  pattern 
and  the  stock-holder  far  apart,  and 
carried  by  a  swinging  frame,  hung 
upon  pivots  nearly  8  feet  above 
the  floor.  Thecutter-wheelandthe 
guide  are  each  18  inches  in  diame- 
ter, and  are  carried  by  a  very  heavy 
iron  frame,  which  was  fed  forward 
by  a  small  screw  spindle  (with  a 
weakV-thread)  at  the  back  of  the 
machine,  the  spindle  pulley  being 
driven  by  a  small  pulley,  shown  at 
the  top  and  extreme  left  in  the  cut. 
This  heavy  frame  moved  on  one  V 
and  one  flat  guide,  and  the  reverse 
movement  was  given  by  a  strap  or 
a  rope,  wound  upon  a  roller  turned 
h  a  handle,  upon  the  automatic 
disconnection  of  the  feed  screw, 
which  was  effected  by  the  throwing 
out  of  a  half  nut.  The  cutter- 
wheel  was  turned  by  a  belt  from 
a  large  drum,  and  the  stock  and 
the  pattern  were  turned  by  a  belt 
from  a  pulley  on  the  same  shaft, 
the  stock  and  pattern  being  geared 
together  by  a  train  of  four  spur- 
wheels.  This  machine  did  excel- 
lent work  in  rough-turning  stocks, 
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as  is  exemplified  by  samples  still  extant.  By  1827  Blanchard's  stocking  and  turning  machinery  had  been 
developed  into  IG  machines,  in  use  at  both  national  armories,  and  for  the  following  purposes :  sawing  off  stock, 
facing  stock  and  sawing  lengthwise,  turning  stock,  boring  for  barrel,  turning  barrel,  milling  bed  for  barrel-breech 
and  pin,  cutting  bed  for  tang  of  breech-plate,  boring  holes  for  breech-plate  screws,  gauging  for  barrel,  cutting  for 
tang  of  breech-pin,  forming  concave  for  upper  band,  dressing  stock  for  and  between  bands,  forming  bed  for  lock- 
plate,  forming  bed  for  interior  of  lock,  boring  side  and  tang-pin  holes,  and  turning  fluted  oval  on  breech.  Of  most 
of  these  machines  little  more  than  the  names  remain.  The  machine  for  forming  the  bed  for  the  lock-i^late  deserves 
especial  mention,  as  it  indicates  how  far  Blanchard's  ingenuity  in  making  stocking  machinery  had  outrun  the 
facilities  for  making  the  metal  parts  vdth  which  the  stocks  were  required  to  fit.  After  the  stocks  were  made  uniform 
by  machinery,  the  lock -plates  and  other  gun  parts  were  for  some  time  not  made  uniform  nor  interchangeable.  It 
was  not,  therefore,  sufficient  to  cut  out  the  stock  uniformly,  for  the  lock-plates,  being  of  variable  shapes  and  sizes, 
would  not  fit  the  cut ;  so  Blanchard  devised  a  combination  of  dies  sprung  inward  toward  a  center,  so  that  they 
would  conform  inside  to  any  shape  of  lock-plate  set  in  the  interior,  while  the  outer  ends  formed  a  surface  which 
was  used  as  a  former,  and  thus  every  cut  in  wood  was  made  by  machinery  to  conform  to  the  irregularities  of  tlie 
metal  work.  The  use  of  this  device,  as  attested  by  Messrs.  Lord,  Stillman,  and  others,  was  continued  at  tie 
Springfield  armory  until  1840,  but  the  machinery  was  destroyed,  and  no  official  record  remains  of  this  curious 
invention,  which  was  not  in  use  at  the  private  armories,  where  the  lock-plates  were  at  this  time  usually  fitted  in  by 
hand. 

Before  the  introduction  of  Blanchard's  machinery  one  skilled  man  -was  capable  of  making  1  or  2  stocks  in  a 
day,  much  of  the  work  being  in  the  fitting  of  the  metal  parts.  With  his  earlier  and  ruder  machines  an  output  of 
6  or  6  stocks  per  operative  per  day  seems  to  have  been  attained  at  an  early  date.  The  uniformity  and  quality  of 
workmanship  and  the  number  and  nicety  of  cuts  have  since  been  gradually  increased ;  but  the  machining  of  stocks 
can  now  be  done  on  a  large  scale  at  the  rate  of  28  per  operative  per  day,  and  all  the  work,  including  shaving  and 
sand-papering,  which  constitute  the  major  part  of  it,  at  10  per  operative  per  day.  For  an  output  of  50  stocks  a  day, 
8  per  operative  per  day  for  the  hand-work  and  machining  together  might  be  stated  as  a  practical  rate.  A  revision 
of  these  estimates,  assisted  by  data  furnished  by  Mr.  A.  H.  Waters,  is  expressed  in  the  following  table: 

31en  per  hundred  stoclcs  per  day. 


Before  Blanch- 
ard's improve- 
ment. 

Blanchard's 
early  results. 

Present  re- 
sults. 

Best  present 
results. 

10 

7 

5 

7 

3} 

75 

6 

Total 

75 

17 

13 

H 

Stocking  machinery  at  Harper's  Ferry. — The  precursor  of  the  mill-cutter  was  the  gang  of  circular 
saws,  set  together  on  a  spindle.  These  were  arranged  so  that  the  teeth  broke  joint  irregularly,  which  prevented  the 
splitting  uj)  of  the  grain  of  the  wood.  This  saw-gang  was  used  in  mill-planing  or  profiling,  the  gang  being  placed 
between  the  two  sides  of  the  slide  bearings  of  a  jig-frame,  in  which  the  rough  stock  was  clamped,  the  spindle  of  the 
gang  being  underneath  and  in  direction  perpendicular  to  the  slide  bearings,  and  the  jig-frame  having  the  outUne 
of  the  profile  of  a  gun-stock,  and  being  moved  over  the  slide  bearings,  which  were  on  a  level  with  the  cutting  edges 
of  the  gang.  The  saw-gangs  used  were  from  a  quarter  to  half  an  inch  thick  and  3  to  7  inches  in  diameter.  This 
was  the  principal  stocking-machine  used  at  Hall's  works,  at  Harper's  Ferry,  prior  to  the  introduction  of  Blanchard's 
machinery,  and  as  late  as  1844.  By  its  use  the  stock  was  brought  to  a  square-edged  profile,  top,  bottom,  and  sides, 
liut  much  of  the  work  remained  to  be  done  by  shaving  and  cutting  with  hand  tools. 

Of  the  other  stocking  machinery  in  use  at  Hall's  rifle  works  at  that  time,  to  quote  the  statement  of  Mr.  James 
H.  Burton,  "  a  circular  saw  '  slabbed'  the  face  of  the  stock,  or  the  surface  in  which  the  barrel  was  subsequently 
bedded,  and  the  surface,  so  faced  and  straightened,  became  the  base  or  bearing  for  the  subsequent  operations  of 
gigging  or  profiling.  Another  circular  saw — 'cross-cut' — was  employed  to  saw  the  ends  off  to  the  proper  length. 
Another  machine,  carrying  a  revolving  cutter  on  a  horizontal  axis,  was  employed  in  connection  with  another  'gig' 
for  roughing  out  the  groove  for  the  barrel.  Then  still  another  machine  was  employed  to  'spot-groove'  the  bed  for 
the  barrel.  This  machine  carried  a  spindle  (horizontal),  say  about  the  length  of  a  barrel,  the  surface  of  which  was 
turned  off  so  as  to  leave  standing  at  intervals  in  its  length  of,  say  3  to  4  inches,  narrow  belts  about  three-sixteenths  ot 
an  inch  wide,  which  were  cut  with  diagonal  teeth  of  shallow  depth,  the  spindle  being  in  the  first  place  turned  and 
finished  to  the  exact  longitudinal  profile  and  diameter  of  the  barrel.  This  spindle  was,  of  necessity,  provided  with 
intermediate  supports,  to  prevent  it  from  springing  when  in  use.  Th  e  gun-stock,  previously  rough-grooved  out  for  the 
barrel,  being  secured  in  proper  position  in  a  sliding  frame,  Avas  lowered  to  the  slowly-revolving  cutter  spindle  untu 
arrested  by  a  properly-adjusted  'stop'-  The  result  was  that  the  roughly-grooved  bed  for  the  barrel  was  'scored'  at 
intervals  of  3  or  4  inches  of  the  exact  diameter  of  the  barrel  at  corresponding  points  in  its  length.  These  'scores 
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became  the  guide  for  the  hand- workman  in  planing  out  the  bed  for  the  barrel,  and  Avere  the  means  of  saving  much 
time  in  fitting  by  hand.  The  gun-stock  Avas  finally  rounded  and  shaped  by  hand,  tlie  draw-knife,  the  spoke-shave, 
and  files  being  the  tools  employed,  in  connection  with  suitable  gauges  for  determining  the  cross-sections  at  various 
points." 

In  1844  J.  H.  King  devised  a  bedding-machine,  which  was  used  at  Harper's  Perry.  In  this  there  was  a  vertical 
drum,  2  feet  in  diameter,  inclosed  in  a  cylindrical  frame  on  the  same  axis,  the  frame  bearing  six  vertical  spindles  in 
its  circumference.  This  frame  could  be  moved  about  the  central  shaft  and  held  by  a  spring-ciitch  striking  into 
notches.  The  drum  was  on  the  driving  shaft,  and  belts  from  it  ran  to  pulleys  on  the  six  tool-spindles.  The  copying 
pin  was  set  in  the  frame  carrying  these  spindles.  Its  height  was  adjustable  by  set  nuts.  During  action  the  pin 
remained  and  the  tool  revolved  in  one  position.  All  the  feed  motions  were  obtained  in  the  bed,  which  was  mounted 
on  a  vertical  slide,  balanced  on  a  hinge  by  a  weight,  as  is  a  drill-press  table.  The  bed  had  two  horizontal  slides  at 
right  angles,  the  slides  movable  by  levers,  and  one  slide  being  mounted  upon  the  other.  The  work  and  the  pattern, 
or  former,  were  thus  actuated,  but  the  motion  lacked  sensitiveness  on  account  of  the  weight  of  the  bed.  It  was, 
however,  an  ingenious  machine,  and  was  universal  so  far  as  it  served  for  the  letting  in  of  all  the  component  fittings 
for  a  gun-stock;  that  is,  the  lock,  guard,  side-plates,  band-springs,  and  butt-plates.  Stock-turning  machines  were 
not  used  at  Hall's  works  until  several  years  later. 

STOCKiNa  MACHINERY  AT  MiDDLETOAVN.— Stocking  machinery,  designed  by  Selah  Goodrich,  was  in  early 
use  at  Colonel  North's  factory  at  Middletown.  This  was  used  in  making  interchangeable  stocking  work  for  Hall's 
rifles,  on  a  government  order  given  in  1823.  The  stocks  were  made  and  boxed  up  apart  from  the  trimmings, 
and  required  no  fitting  for  the  lock-frame  parts.  Of  the  details  of  this  machinery  little  is  now  known,  except  that 
a  machine  for  mill-planing  to  a  former,  now  in  use  at  the  Springfield  armory,  is  stated  to  be  of  a  design  deriA-ed 
from  one  of  Goodrich's  machines. 

The  Ames  machineky. — The  principle  of  cutting  to  pattern  in  irregular  turning,  bedding,  and  profiUng  was 
thus  gradually  put  into  application  at  all  of  the  armories,  but  in  many  of  them  only  to  a  hmited  extent,  and  with 
very  rude  and  imperfect  mechanism,  by  which  the  full  benefits  of  the  method  were  by  no  means  obtained.  Of  the 
stocking  machinery  of  this  period  few  relics  remain.     In  1853  the  Ames  Manufacturing  Companj-,  of  Chicopee, 


Fig.  10. 

Massachusetts,  commenced  the  manufacture  of  Blanchard  stocking  machinery  from  improved  designs  by  Cyrirs 
Buckland,  Avhich  mav  be  considered  to  mark  a  new  epoch,  not  only  in  the  improA-ement  of  the  macliinery,  but  of  its 
more  extended  application  throughout  the  world.  The  Ames  machines  are  in  use  to-day  both  in  American  and  m 
foreign  armories,  the  earliest  foreign  orders  coming  from  the  British  government,  the  British  board  of  ordnance, 
the  London  Armory  Company,  the  royal  artillery  department  of  Spain,  the  Birmingham  Small- Arms  Company, 
and  the  Eussian  government.  g3j 
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These  early  orders  were  for  between  400  and  500  machines,  beside  fittings.    The  machines  were  for  the  most 
part  modified  designs  of  the  Blanchard  stocking  machinery,  but  also  included  machinery  for  milling,  edging,  and 

barrel-boring,  and  other  metal-working,  and  forging 
and  proving  machinery  for  gun  parts ;  in  fact,  almost 
every  machine  then  employed,  from  a  drop-hammer 
to  a  milling  or  a  barrel-polishing  machine ;  dynamo- 
meters and  experimental  machinery  for  proving  and 
testing;  edging,  drilling,  tapping,  reaming,  grooving, 
barrel  -  squaring,  chucking,  broaching,  stamping, 
spring-setting,  and  other  machines,  beside  more  or 
less  comj)lete  sets  of  stocking  machinery.  It  is  to 
be  remembered  that  stocking  machinery  is  so  prolific 
in  output  that  a  comparatively  small  number  of 
machines  will  do  the  world's  work. 

TuENiNG  TO  PATTERNS.— The  illustration  of  the 
Ames  butt-stock  turning-machine,  here  introduced 
(Fig.  10),  is  naturally  compared  with  that  of  the 
j)rimitive  Blanchard  stock -turning  machine.  The 
more  compact  arrangement  of  the  later  machine 
will  at  once  be  noted.  The  frame  is  of  metal.  The 
swinging  arm,  carrying  the  guide  and  cutter-wheels, 
is  pivoted  below  the  bed  on  a  shaft,  from  which  the 
cutter- wheel  is  driven  by  a  belt,  the  wheel  being  held 
to  its  work  by  a  spring  pressing  against  the  arm. 
The  carriage  containing  the  pattern  and  stock-holder 
has  a  longitudinal  movement,  the  gearing  for  turning 
the  stock  and  pattern  being  driven  by  a  belt  from  a 
countershaft  above  the  machine. 

In  the  stock-turning  machine  in  use  at  the 
Springfield  armory  the  stock-holder  is  placed  above  instead  of  by  the  side  of  the  pattern,  the  cutter-wheel  being 
above  the  guide-wheel.    The  traversing  belt  for  the  carriage  is  dispensed  with,  and  all  the  motions  are  obtained 


II  ^1 


It 


in  train  from  the  shaft  beneath  the  bed,  the  traverse  of  the  carriage  being  obtained  through  a  screw  and  worm-wheel 
feed  motion.  Other  forms  of  machine  have  the  stock-holder  and  former  driven  by  a  long,  spurred  shaft  admitting 
of  longitudinal  traverse,  and  some  of  the  most  recent  designs  have  the  stock-holder  and  the  former  side  by  side, 
and  the  carriage  driven  direct  from  a  countershaft,  but  the  guide  and  cutter- wheels,  instead  of  being  mounted  on  a 
swinging  arm  and  held  to  the  work  by  springs  or  weights,  are  mounted  on  a  transverse  slide  carriage,  moving  in 


ways  and  actuated  by  a  wei 
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The  macMne  for  turning  between  bands,  as  used  at  the  Springfield  amiory,  is  shown  in  the  illustration  (Fig.  11). 
The  cutter- wheels  are  carried  by  swinging  frames,  and  the  form  is  giN-en  by  gnide-platcs  striking  against  former- 
cams  upon  a  spindle.     This  machine  has  a  hand-feed  and  motion  for  the  stoclc  and  the  cam-shuft. 

:\liLLiNG  TO  PATTERNS. — For  mill-planing  to  a  former  the  machine  nsed  has  a  milliiig-cnttor  and  a  guide- 
wheel  on  one  vertical  spindle  actuated  by  jiower,  the  jig-frame  former  and  the  stock-clamp  licin.i;'  upon  a  lou^-  arm 
or  lever  resting  upon  a  plate.  This  arm  is  pivoted  in  a  horizontal  slide  and  operated  l>y  baud,  so  as  to  bring  the 
former  against  the  guide-wheel,  while  the  cutter  mills  tlie  stock  to  the  same  form. 

Bedding-  and  DRiLLiNa  machinery.— An  illustration  is  here  given  (Fig.  12)  of  the  Ames  l)arrel-bedding 
machine.  The  machine  now  used  at  the  Springfield  armory  differs  from  it  ouly  in  having  one  additional  vertical 
sphidle.  It  may  best  be  described  in  a  review  of  the  operations  of  barrel-bedding.  The  first  operation  is  the 
catting  of  the  barrel-groove.  The  stock  is  fixed  upon  the  carriage  beside  the  former-plate  contaiuiug  the  slots 
and  shapes,  which,  by  regulating  the  movements  of  guide-pins,  determine  the  cuts  upon  the  stock.  The  row  of 
vertical  cutter-spindles,  each  with  a  pulley  at  the  top  and  a  gnidc-pin  beside  the  cutter,  is  carried  by  a  slide-irame 
with  a  transverse  movement,  so  that  the  pulleys  may  be  successively  driven  from  one  standing  belt,  and  the 
cutters  may  be  successively  brought  into  position  for  the  work.  The  spindle  of  the  barrel-grooving  cutter  is 
lowered  by  its  handle ;  its  guide-pin  enters  a  slot  in  the  former-plate,  and  as  the  carriage  is  moved  along  the 
bed  (by  a  crank  and  gearing)  the  cutter,  by  two  cuts,  forms  in  the  stock  a  double  groove.  Two  cuts  are  necessitated 
by  the  taper  of  the  barrel,  and  a  ridge  is  left  between  them  at  the  center  base  of  the  bed.  This  ridge,  prior  to 
1849,  was  planed  out  by  a  properly-rounded  hand-shave  or  planer.  Cutting  the  sides  of  the  groove  for  the 
receiver,  and  cutting  the  mortise  for  the  tenon  of  the  breech -screw,  comprise  the  second  and  the  third  operations 
on  the  Springfield  rifle-stock,  each  requiring  a  separate  spindle  and  cutter.  The  fourth  operation,  cutting  the 
groove  for  the  tang  of  the  breech-screw,  is  a  sloping  cut,  which  is  executed  by  means  of  a  tilted  spindle.  This 
tilled  spindle  is  run  by  a  ball-pulley,  a  ball,  by  friction  against  the  interior  of  the  pulley,  transmitting  the  motion  to 
the  spindle.  The  fifth  operation — smoothing  the  barrel-groove  to  shape  and  removing  the  ridge  at  the  center  base 
of  the  groove — formerly  done  by  hand-planers,  is  now  done  by  means  of  a  horizontal  cutter,  driven  by  a  separate 
belt.  This  cutter  is  carried  by  a  long  rod,  and  with  its  frame  and  guide-pin  may,  by  means  of  a  four-motion  cross-head 
and  handle,  be  given  a  motion  which  enables  it  to  form  the  groove  truly  to  the  taper  of  the  barrel.  This  labor- 
saving  device  was  invented  in  1819  by  Mr.  Stillman,  of  the  Springfield  armory.  The  seventh  operation — squaring 
the  end  of  the  barrel-groove  for  the  receiver — is  also  done  by  a  horizontal  cutter,  which  is  brought  down  to  the 
work  by  the  handles  of  the  hinged  frame  shown  back  of  the  vertical  spindles  in  the  illustration.  This  cutter  is 
driven  by  a  separate  belt,  and  after  the  cut  is  made,  it  is  allowed  to  be  drawn  up  out  of  the  cut  by  a  weight  with  a- 
chain  passing  over  a  pulley  and  attached  to  the  hinged  frame. 

The  earlier  barrel-bedding  machines  had 
double  rows  of  vertical  spindles  before  and 
behind  the  transverse  slide,  and  so  required  two 
standing  belts.  About  1812  one  was  built  at 
Whitneyville  having  all  the  spindles  in  front  of 
the  slide  and  one  standing  belt. 

Other  stock-bedding  and  letting-in  machines 
are  similar  to  the  barrel -bedding  machine  in 
principle,  but  a  few  additional  examples  may  be 
noted.  In  the  Ames  butt -plate  machine  the 
frame  bearing  the  vertical  spindles,  instead  of 
moving  on  a  transverse  slide,  is  i>ivoted  on  vertical 
bearings  and  supported  by  rollers  moving  upon  a 
plate  back  of  the  spindles.  This  is  shown  in  the 
illustration  (Fig.  13).  A  horizontal  cutter-spindle, 
driven  by  a  separate  belt,  is  mounted  upon  the 
same  frame. 

The  guard-bedding  machine,  as  used  at  the 
Springfield  armory,  exhibits  the  feature  of  an 
oscillating  fixture,  which  has  the  effect  of  enabling 
the  operative  to  tilt  the  barrel  witli  precision,  so 
that  cuts  perpendicular  to  the  stock  may  be  made 
in  several  positions.  This  machine,  as  illustrated 
(Fig.  U),  is  fitted  with  a  fan-blower  and  air-pipes 
for  the  removal  of  sawdust.  An  illustration  is 
also  given  (Fig.  IH)  of  the  Ames  lock-plate  bedding-machine,  which  is  a  machine  of  Buckland's  design,  and,  with 
some  minor  exceptions,  the  same  as  nsed  at  the  Springfield  armory.  In  this  machine  the  vertical  spindles  rotate 
about  a  center,  stopping  over  the  work,  which  is  passed  through  the  bow  or  yoke  above  the  bed.    The  looped 
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springs  serving  to  lift  tlie  cutters  back  from  tlie  work,  and  the  coiled  springs  and  catches  to  regulate  the  checking 
movement  about  the  center  and  the  successive  engagement  of  the  spindles,  give  an  appearance  of  complexity  to 


Fig.  15. 
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tlie  machine.  In  more  recent  designs  these  ends  are 
attained  by  devices  less  conspicuous  and  probably 
equally  effective.  Other  bedding -machines  have 
tables  that  can  be  lifted  and  lowered,  giving  scope 
Pj^   ^j  for  a  greater  variety  of  work.    Of  the  more  recent 

improvements,  the  pivoted  holder  is  perhaps  the 
most  important.  Prior  to  the  use  of  the  tilted  spindle  on  the  barrel-bedding  machine  the  stock  was  tilted  to 
accomplish  the  bedding  of  the  tang,  but  with  present  devices  a  great  number  of  operations  can  be  performed  in  one 
machine  upon  the  butt-stock,  once  clamped  in  a  pivoted  holder;  operations  such  as  bedding  for  the  barrel,  receiver, 
tang,  ramrod,  and  butt-plate,  formerly  requiring  several  machines.  A  similar  machine  is  used  for  the  tip-stock,  each 
machine  having  five  vertical  spindles.  These  pivoted  holders  or  jig-frames,  containing  in  themselves  the  gauges 
and  formers  for  the  various  cuts  and  borings,  as  well  as  the  stop  attachments  for  determining  the  movement  of  the 
work,  present  examples  of  complex  and  ingenious  design. 

The  drilling  of  the  stock  for  the  ramrod  is  sometimes  a  delicate  operation,  on  account  of  the  length  of  bit  and  the 
necessity  for  great  accuracy;  the  hole  being  liable  to  break  into  other  cuts  if  not  exactly  jilaced.  The  open  part  of 
the  cut  is  bedded  by  a  mill,  and  the  hole  was  formerly  drilled  by  hand.  In  1840,  under  Thomas  Warner,  at  the 
Springfield  armory,  the  attempt  was  made  to  drill  the  hole  by  machinery,  using  a  ship-auger  bit,  which  has  a  single 
groove  without  core.  This  failed,  and  hand-drilling  was  resumed  until  18C0,  when  the  precise  machine  method 
which  had  failed  twenty  years  before  was  made  a  success  by  a  knack  of  manipulation  in  starting  the  bit  at  the  right 
depth.  The  labor  upon  the  cut  was  thus  reduced  to  one-fifth  of  the  former  labor,  and  the  cost  of  the  cut  from  2| 
cents  to  5J  mills.    In  some  armories  the  cut  is  made  in  a  similar  manner,  but  with  a  double-grooved  bit. 

Bedding-mills  (of  i  inch  to  J  inch  diameter)  have  a  velocity  of  6,000  to  C,000  revolutions.  The  power  required 
by  stocking  machinery  is  light.  A  set  of  stocking  machinery  for  250  stocks  a  day  can  be  built  for  about  $10,000,  but 
the  earlier  sets,  which  were  more  complicated  and  experimental,  cost  two  or  three  times  as  much. 

Estimate  op  laboe. — ~\Ve  are  indebted  to  Mr.  J.  M.  Olough,  superintendent  of  the  Florence  Machine 
Company,' for  the  folloAving  estimate  of  the  labor  required  for  the  turning  out  (machining)  of  250  musket-stocks 
per  day  of  10  hours,  the  daily  attendance  per  machine  being  given  in  fractious  of  a  man's  time: 

1  cuttin g-off  saw  bench 0|- 

1  profiling  saw  boncli 0^ 

1  rough-pro filin-;  machine OJ 

1  finish-profiling  machine Oi 
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1  barrel-bedding  macbino 1 

1  band-turning  macbiue 0+ 

1  between-band  and  nose-cap  turning  macbine Oi 

1  butt-plate  cutting  macbine 0|- 

2  butt-stock  turners 1 

1  machine  for  cutting  butt-plate  tang  and  boring  and  tapping  for  screws Oi 

1  machine  for  letting  in  lock  and  guard  plate 1 

1  ramrod-grooving  machine O-J- 

1  band-spring  seating  and  boring  macbine Oi 

1  ramrod-sjiring  and  boring  machine 0^ 

1  ramrod-boring  machine 04- 

1  nose-cap  boring  machine OJ 

This  was  for  Springfield  musket-stocks.  Such  an  estimate  would,  of  course,  varj'  witli  the  form  of  stock,  with 
the  liarduess  of  tlie  Avood,  with  the  speeding  aud  the  feed  of  the  cutters  aud  work,  with  the  conditiou  and  designs 
of  the  machinery,  and  with  the  rai^idity  of  the  operatives  in  handling  the  work. 

PiSTOL-STOOKS. — The  work  upon  a  pistol-stock  can  hardly  be  compared  with  that  upon  a  guu-stock.  The 
pistol-stock  is  usually  composed  of  two  small  sides  of  wood,  hard  rubber,  horn,  ivory,  or  other  material,  fastened 
upon  a  drop-forged  iron  frame.  The  bedding,  pressing,  or  milling  of  these  pieces  involves  no  heavy  item  of  labor, 
aud  the  whole  work  is  similar  to  that  upon  cutlery  handles. 


FORGHSTG  GUIS"  COMPONENTS. 

Drop-foeging. — The  forged  lock  parts  and  trimmings  of  a  gun  (pieces  which  are  technically  known  as  gun 
components),  being  of  various  shapes  and  sizes,  are  subjected  to  different  methods  of  treatment  in  the  forging. 
Some  parts,  such  as  the  larger  screws  (the  smaller  being  machined  direct  from  the  rod  without  forging)  and  flat 
springs,  are  die-forged  under  pony  hammers,  and  are  afterward  annealed  and  pickled.  Flat  springs  are  also  drop- 
forged,  the  forging  before  the  fin  is  trimmed  off  appearing  very  much  as  shown  in  the  cut  (Fig.  16).  Of  the  larger 
and  less  regularly  formed  parts  some  are  dropped 
in  dies  in  several  operations  without  reheating, 
the  first  blow  blocking  out  the  material,  and  one 
or  two  additional  blows  sufficing  to  bring  it  to 
shape.  Parts  of  considerable  complexity  of  form 
can  thus  be  gradually  swaged  out,  which,  by  a 
single  blow,  or  by  the  use  of  an  unsuitable  succession  of  dies,  would  only  be  cracked  and  spoiled. (a) 

The  rough  or  blocking-out  dies  are  of  cast  iron,  the  finishing  dies  of  steel.  The  accuracy  of  the  form  is  proved 
by  making  a  lead  casting  between  the  dies.  The  forgiugs  are  sometimes  brought  closer  to  form  by  dropping  in 
dies  and  trimming  and  reheating  before  the  second  dropping.  Parts  like  the  bands  of  a  barrel,  having  an  open 
central  space,  are  sometimes  second-dropped  upon  a  mandrel.  The  butt-plate,  a  curved  piece  requiring  a  Aveight 
of  iron  of  about  12  ounces,  is  blocked  from  the  rod  by  twice  dropping  in  dies,  is  then  trimmed,  reheated,  and 

redropped,  annealed,  pickled,  and  dropped  cold,  and  the 
^  body  and  tang  are  trimmed  in  two  operations.  The 
pickling  to  remove  scale  is  done  in  vitriol;  the  annealing 
in  charcoal,  brought  to  a  proper  heat  in  farnace  boxes, 
ovens,  or  retorts.  ,For  softening,  the  smaller  pieces  are 
sometimes  placed  in  a  charcoal  box  In  an  annealing  oven, 
the  flame  being  carried  under  the  box,  on  both  sides  of  it 
and  aboA-e  it,  and  a  tube  passing  through  it  revealing  by 
its  color  the  proper  temperature  for  dampening  the  fire. 

All  the  smaller  parts  are  forged  from  rods  or  bars  of 
merchant  iron  or  steel,  the  butt-plate,  for  example,  from 
f-inch  by  -|-inch  iron,  the  large  pins  and  screws  from  round,  and  tlie  springs,  hamuicrs, 
and  other  parts  from  square  or  flat  steel  or  iron.  The  end  of  the  rod  or  bar  is  heated  in 
the  fire,  and  the  piece  is  blocked  out  in  the  dies  upon  the  rod ;  the  rod  being  used  as  a 
handle  for  the  insertion  of  this  end-piece  under  the  several  drops,  and  the  piece  not  benig 
cut  from  the  rod  until  the  final  blow,  leaving  the  piece,  as  shown  in  several  illustrations 
(Figs.  17  and  18),  with  a  fin  to  be  sheared  off  in.the  trimming-press. 

An  illustration  is  shown  (Fig.  19)  of  a  pistol  frame  as  made  by  the  Billings  &  Spencer  Company,  of  Hartford, 
Connecticut-a  companv  which  ]ms  applied  die-forging  to  a  vast  variety  of  complicated  forms  m  smaU  mechanism, 
being  pioneers  in  this  class  of  work.     Such  a  pistol  frame  can  be  drop-forged  in  dies  at  the  rate  ot  00  an  hour. 


Fig.  17. 


a  In  the  unsuccessful  effort  to  make  interchangeable  work  in  France  in  178:,,  die-forging  was  tried  as  an  important  means  accr 
to  this  end,  and  was  abandoned  on  account  of  the  pieces  being  spoiled  and  cracked  by  improper  swaging. 
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involving  the  use  of  3  pairs  of  dies  and  3  different  forging  operations,  beside  the  trimming,  annealing,  and  pickling. 
A  pistol-hammer  is  drop-forged  in  three  operations,  a  man  and  boy  in  attendance,  in  half  a  minute  or  less. 

For  the  heaviest  pieces  the  stock  has  to  be  worked  under  a  trip-hammer  very  much  as  the  stock  for  axes  and 


hammers  is  worked.    The 
frame    of   the    Remington 
shot  -  gun    is    made    from 
2-inch  square  2s"orwa3'  iron, 
cut  to  lengtlis.    The  pieces 
are  heated  and  drawn  out 
under  a  hammer  to  form 
the  tang,  and  are 
then  forged  in  a 
steel  die  under  a 
900-pound  d 


EoLLiNG. — The  forging 
of  stock  by  rolling  is  ap- 
plied with  advantage  in 
some  cases.  Simple  ex- 
amples of  this  are  fur- 
nished in  the  rolhng  of 
the  metal  for  front  sights, 
the  rod  being  rolled  to  the 
cross- section,  and  having 
only  to  be  cut  off  in  lengths 
to  form  the  rough  sight 
(though  the  sight  base  is 
formed  in  a  die),  and  in 
the  rolling  of  the  steel  for 
the  band  springs,  which  leaves  little  beads  of  stock  at  intervals  of  about  2 
inches  apart  along  the  rod. 

Bayonet  kolling. — The  rolling  of  bayonets  was  commenced  after  the 
breaking  out  of  the  civil  war,  when  Harvey  Waters,  of  Millbury,  Massachusetts, 
who  had  been  engaged  in  a  new  and  ingenious  process  of  making  scythes  by 
rollers  and  other  machinery,  dispensing  with  the  use  of  trip-hammers,  applied 
rollers  to  the  forging  of  bayonets.  A  square  steel  rod  was  heated,  and,  being 
held  bj- an  iron  hand,  was  passed  between  two  large  rollers  successively  through 
six  grooves  of  increasing  length.  The  rollers  were  so  arranged  that  the  bayonet 
could  be  drawn  back  after  each  rolling  and  inserted  in  the  nest  groove,  the 
rollers  revolving  continuously  in  one  direction.  This  machine  was  not  only 
much  more  efficient  than  the  old  process  of  forging  under  trip-hammers,  but  saved  2  ounces  of  steel  on  each 
blade — not  only  a  saving  of  that  weight  of  steel,  but  of  the  greater  expense  of  milling,  filing,  and  grinding  that 
weight  of  steel  from  the  forged  bayonet.     To  quote  Mr.  A.  H.  Waters : 

The  bayonet  macMue  was  capable  of  taming  ont  at  the  rate  of  4  a  minute,  but  1,500  a  day  was  the  average  day's  work.  The 
price  charged  for  rolling  was  10  cents  each.  The  rollers  were  3  feet  long,  chilled  in  casting  ;  had  6  grooves  (cut  in  after  being  chilled,  a 
difficult  operation,  the  rollers  being  harder  than  cast  steel),  increasing  in  length,  the  last  one  making  the  flute.  The  rollers  were  scarfed 
off  or  flattened  on  one  side,  so  that  the  blade  was  released  on  coming  to  the  vacancy,  and  could  be  drawn  back  and  carried  to  the  next 
groove,  all  the  motions  being  automatic  and  timed  exactly  so  that  the  iron  hand  did  not  release  its  hold  until  the  whole  shape  was 
perfected. 

At  the  Springfield  armory  the  practice  is  to  pass  the  bayonet  through  nine  grooves,  four  for  drawing  out  the 
stock  and  five  for  fluting  the  bayonet,  which  is  passed  three  times  through  the  last  drawing-out  groove.  For  each 
bayonet  the  requisite  weight  of  stock  is  measured  with  precision  upon  the  rod,  for  cutting  off,  by  the  displacement 
of  water.  The  neck  part  is  then  heated  and  bent  at  right  angles  to  the  blade  for  the  upsetting  of  the  head,  after 
which  the  socket  plate  is  welded  on  under  a  trip-hammer,  and  with  two  heats  is  turned  over  and  welded  into  shape 
upon  a  mandrel.  The  neck  is  finally,  after  heating,  brought  into  its  proper  position  under  a  die,  and  the  annealing 
of  the  socket  and  the  pickling  complete  this  portion  of  the  work  upon  the  bayonet.  Bayonets  were  forged  by 
hand  at  the  Springfield  armory  until  about  1840,  when  the  practice  of  forging  them  under  trip-hammers  was 
introduced. 

Jumper-dies. — Some  rough  forms  of  dies  for  swaging  appear  to  have  been  in  use  in  hammer  and  anvil  work 
from  the  earliest  times ;  but  wlien  as  late  as  1842,  upon  pistol  work  at  Ch  icopee,  Albert  Fames  introduced  die-forging 
with  two  dies  and  a  heavy  sledge — a  method  before  commonly  used  in  striking  up  lead  and  copper  ware— its 
application  to  iron  work  was  there  regarded  as  novel.     Such  dies  were  called  jumpers  or  jumper-dies. 

Deop-hajdiees.— The  die-forging  machines  used  by  J.  H.  Uall  at  Harper's  Ferry  as  early  as  1827,  and  mentioned 
in  Ordnance  Reports,  vol.  1,  p.  155,  were  chain-drops.  An  endless  chain,  passing  over  toothed  pullej's  above  and  below, 
was  actuated  by  a  crank  on  the  lower  pulley.  A  hook  upon  the  drop  (the  drop  moving  in  ways)  engaged  with  the 
chain,  and  the  weight  was  thus  bfted  to  the  desired  height,  when  it  was  disengaged  by  the  action  of  a  lever 
and  cord.  It  will  thus  be  seen  that  in  the  jiractice  of  drop-forging  with  dies  Hall  was  greatly  in  advance  of  his 
contemporaries  of  the  north,  in  which  section  one  of  the  earliest  Instances  of  tlie  use  of  drops  for  die-forging  is 
furnished  in  the  straiidrop,  de\-ised  by  Albert  Fames  for  the  Eemiugtons  about  1840.  This  drop  was  raised  by  a 
leather  strap  wound  upon  a  cylinder.  The  Peck  drops,  in  which  a  strap  was  used  in  connection  with  a  crank  and 
pin,  were  also  introduced  at  an  early  date.  The  compound  crank-drop,  designed  by  Vj.  K.  Eoot  about  1850,  has  a 
high  frame  of  four  pillars,  at  the  top  of  which  is  the  driving  shaft,  and  a  crank,  which  actuates  a  vertical  column, 
moving  at  top  and  bottom  in  slide-bearings.     Between  the  four  pillars  of  the  frame  are  four  drops,  the  machine 


636 


\ 


FIRE-ARMS. 


21 


being  thus  four-fold.  On  each  drop  are  two  puppet  bolts  actuated  by  flat  springs.  These  bolts  strike  into  notches 
m  two  sets  of  rods,  one  set  moving  with  the  reciprocating  column,  and  the  other  being  flxed  to  the  pillars  of  the 
frame.  By  the  successive  operation  of  these  bolts  and  the  movement  of  the  lifting  column  the  drops  climb  to  a 
height  determined  by  a  dog,  which  covers  one  of  the  notches,  preventing  the  first  puppet  bolt  from  strikino-  into  it 
Disengagement  is  effected  by  a  sliding  section  of  the  notched  rod  in  the  frame,  whicb,  actuated  by  a  treadle"  pushes 
out  the  second  puppet  bolt,  letting  the  weight  fall.     An  illustration  is  given  (Fig.  20)  of  part  of 'the  interior  of  the 


Fig.  20. 

Colt  drop-shop,  showing  a  number  of  these  machines.  The  compound  four-fold  screw-drop  was  also  of  Boot's 
design,  and  was  superseded  at  Colt's  armory  by  the  crank-drop,  which  was  built  upon  a  similar  principle,  but  with 
more  rapid  action.  In  this  screw-drop  four  hammers  climb  by  means  of  a  large  vertical  screw,  and  are  stopped 
and  detached  at  desired  heights  by  the  action  of  dogs  and  springs.  This  would  forge  a  pistol-lock  frame  in  two 
minutes.  In  1861  ten  drops  were  built  by  Lamson,  Goodnow  &  Yale,  of  Windsor,  Vermont,  for  die-forging  at  the 
Springfield  armory,  the  drops  previously  in  use  there  having  been  of  a  rough  character.  The  present  form  of  drop 
most  generally  approved  for  die-forging  is  the  plank-drop,  in  which  the  weight  is  held  by  a  plank  of  tough  wood, 
which  may  be  instantaneously  grasped  at  any  point  by  a  pair  of  cast-iron  rolls,  one  of  which  has  its  bearings  in  a 
movable  yoke.  With  this  arrangement  the  force  of  the  blow  can  be  instantly  varied  at  the  will  of  the  forger.  An 
illustration  (Fig.  21)  is  given  of  such  a  hammer  (Pratt  &  Whitney  Co.).  This  machine  weighs  11  net  tons,  the 
hammer  weighing  1,200  pounds,  and  having  a  fall  of  6J  feet. 

CoLD-PKESSiNG. — In  1875,  at  the  Springfield  armory,  the  process  of  cold-pressing  began  to  be  used,  effecting  a 

ooasiderable  saving  in  milling  cuts.    As  an  illustration  of  the  novelty  and  capability  of  this  process,  the  adaptatioi 
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of  a  large  number  of  old  bayonets  to  guns  of  smaller  bore  than  those  for  which  they  were  made  may  be  described 
as  accomplished  at  the  Springfield  armory.     It  was  necessary  to  reduce  the  size  of  the  shank  nearly  one-sixteenth  ot 

an  inch  in  the  diameter.  This  was  done  by  pressing  it,  cold,  upon 
a  mandrel  between  two  dies.  The  fin  at  the  joint  of  the  dies  was 
Tery  slight,  the  metal  being  simply  condensed  by  the  powerful 
pressure.  In  a  gun-lock  hammer  of  flue  finish  four  or  five  milling- 
operations  are  saved  by  cold  -  pressing.  By  cold  -  pressing  alone, 
without  milling,  a  good  gun-lock  hammer  may  be  produced  by  the  use 
of  proper  dies.  The  parts  so  produced  are  of  superior  toughness  and 
hardness.  By  the  use  of  flue  steel  dies  they  can  be  made  much  more 
exact  than  the  so-called  interchangeable  work  of  early  days.  Other 
lock  parts  and  trimmings  may  be  similarly  treated.  The  band  is 
cold-pressed  upon  a  mandrel,  and  would  not  require  to  be  edged 
were  it  not  for  the  slight  burr  left  after  facing.  The  power  press 
used  at  the  Spriugfield  armory  has  a  capacity  of  upward  of  800  tons, 
having  two  8  by  12  inch  risers,  but  it  is  none  too  heavy  for  work 
which  requires  such  a  degree  of  condensation  of  cold  steel.  It  is 
believed  that  parts  thus  pressed  acquire  properties  approaching 
those  which  have  been  proved  to  exist  in  cold-rolled  iron.  HydrauUc 
pressure  is  also  used  in  cold-pressing.  Cold-pressing  of  elaborate 
forms  requires  expensive  machinery  and  considerable  power,  and  the 
process  is  as  yet  applied  only  to  a  limited  extent.  Flat  pieces  are 
often  cold-dropped,  which  is  a  very  ra^id  and  simple  operation. 

Improved  methods  at  the  Springfield  armory. — In 
reviewing  the  progress  of  gun  manufacture  we  have  seen  a  number 
of  skilled  crafts  practically  obliterated  by  the  advent  of  improved 
machinery.  But,  with  the  growth  of  the  processes  of  die-forging  and 
pressing,  the  craft  of  die-sinking  becomes  of  greater  service  and 
consequence.  Even  here,  however,  we  find  that  the  labor  may  be 
greatly  lessened  by  typing — that  is,  by  making  steel  types  or  models 
of  the  form — which  is  then  dropped  in  hot  steel,  giving  the  reverse 
impression  desired.  These  forms  may  in  almost  every  case  be  more 
easily  made  than  the  corresponding  recesses  in  the  die-plates.  A 
little  flnishiug  by  the  die-sinker  will  then  complete  the  die  in  good 
;  shape,  and  it  may  be  hardened  and  employed  as  usual.  This  method 
^  of  economizing  in  a  highly  skilled  branch  of  labor  is  in  use  at  the 
Springfield  armory. 

In  the  illustration  given  of  the  plank-drop  there  is  shown  awrought- 
iron  die-bed  secured  by  a  key.  This  saves  the  trouble  and  expense 
of  redressing  the  main  bed  in  case  of  damage.  At  the  Springfield  armory  there  is  employed  a  method  of  keying 
the  die-plates  themselves  into  a  solid  die-block,  so  that  the  die-plate  proper  may  be  made  small  and  light,  and  the 
trouble  and  expense  of  using  a  heavy  block  for  every  die  may  be  avoided. 

Machine  plant. — Exclusive  of  barrel-forging,  the  machinery  required  for  forging  the  parts  of  between  50  and 
100  guns  a  day  might  be  enumerated  as  5  or  6  drop  and  3  or  4  pony  hammers  of  graded  sizes,  2  or  3  shear  and 
trimming  presses,  a  blower,  a  die-sinking  machine,  and  12  to  20  firing  stands,  beside  tools;  and  a  considerably 
larger  output  could  be  obtained  without  any  proportionate  increase  in  the  machine  plant. 


MACHIOTNG  GUN  COMPONENTS. 

Milling. — Of  all  the  machines  used  in  the  manufacture  of  gun  parts  none  are  so  numerous  or  so  characteristic 
of  the  manufacture  as  milling-machines.  They  are  applied  to  an  infinite  variety  of  work  under  a  great  variety  of 
conditions,  and  the  development  of  their  efficiency  has  been  due  more  to  higher  speeding,  closer  workmanship,  and 
better  adjustment  of  the  weight  and  strength  of  parts  than  to  inventions  of  mechanical  design.  Their  important 
place  may  be  illustrated  by  a  few  examples.  Of  a  plant  of  205  machines  for  turning  out  50  breech -loading  rifles  a 
day,  with  an  attendance  of  175  men,  over  one-fourth  of  the  machines  were  milling-machines.  Of  a  plant  of  over 
600  pieces  of  jiower  machinery  for  turning  out  100  fine  revolvers  a  day,  28  per  cent,  of  the  machines  were  milling- 
machines.  Of  a  gun-making  plant  of  850  machines,  216  were  milling-machines.  Of  a  pistol-making  plant  of  225 
machines,  hand  and  power,  30  per  cent,  were  milling-machines.  These  figures  are  exclusive  of  edging,  profiling, 
and  other  machines,  on  which  mill-cutters  are  used,  but  refer  only  to  milling-machines  proper.  Another  large 
plant  has  about  30  per  cent,  of  its  total  number  in  milling-  and  edging-machines.  Wheu  any  machine  may  be«used 
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in  such  numbers  and  for  suck  a  variety  of  work,  it  may  be  said,  within  limits,  that  the  larger  the  outfit  the  better 
equipped  is  the  establishmeut.  In  considering  the  efficiency  of  output  ^yc  find  that  men  and  machines,  if  we  may 
so  speak,  can  rarely  be  rated  as  commensurate  quantities.  Economy  in  attendance  is  procured  at  the  expense  of 
economy  in  machinery,  and,  with  an  assured  demand  for  the  product,  an  idle  milling-macliine  does  not  cost  as  much 
as  a  man,  who,  however  industrious,  is  obliged  to  pursue  his  work  under  conditions  which  render  him  as  inefficient 
as  though  he  were  idle  a  good  part  of  the  time.  Every  imijortant  part  of  a  gun  requires  more  or  less  milling,  and 
upon  some  single  pieces  as  many  as  13  or  15  machines  may  be  used  to  advantage  for  a  largo  output.  Although 
by  change  and  arrangement  of  fixtures  the  number  of  milling-machines  may  usually  be  greatly  reduced,  yet  from 
the  fact  that  the  machines  are  built  by  manufacturers  in  large  numbers  for  the  trade,  while  the  fixtures  are  usually 
made  by  job  work,  after  special  designs,  the  cost  of  the  fixtures  not  infrequently  exceeds  the  cost  of  the  machines. 
An  illustration  is  here  introduced  (Fig.  22)  of  an  interior  view  in  oue  of  the  Colt's  armory  shops,  showing  how 
the  machinery  is  massed  together  in  such  works.     In  this  cut  several  horizontal  slotting-machines  occupy  the 


Fis.  22. 


foreground,  with  small  lathes  back  of  them  in  the  front  row,  and  behind  these  a  row  of  tlu^  ^-y '5;^;'  «  ^^  l^^^^^^^^ 
machines,  ;ith  vertical  shafts.  But  to  get  an  adequate  idea  of  the  machu.e-shops  of  any  «7;>*;'^^  t/tM.v^^^^^ 
factories  we  must  expand  the  small  area  which  may  be  shown  in  such  a  view  mto  aercs  of  flooi-.pace  thicklj  set 
with  similar  machinery. 
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In  an  example  of  practice,  nine  machines  (including  milling,  profiling,  broaching,  and  drilling  machines)  were 
used  in  shaping  a  common  pistol  hammer.  The  milling  operations  upon  the  flat  hammer,  shown  as  a  drop-forging 
in  a  previous  illustration,  might,  after  trimming,  be  as  follows :  Designating  the  main  part  of  the  forging  as  the 
body,  and  the  three  upper  projections  as  the  head  and  upper  and  lower  combs,  there  would  be  two  side  cuts,  an 
edge  cut  at  some  convenient  sj^ot  (according  to  the  arrangements  of  the  holders  and  fixtures)  to  furnish  a  bearing 
or  basis  for  subsequent  cuts,  an  edge  cut  on  the  front  of  head  and  body,  an  edge  cut  under  head,  an  edge  cut  on  top 
of  upper  comb,  and  an  edge  cut  between  the  combs.  The  lower  jiart  of  the  body  and  the  under  side  of  the  lower 
comb,  and  perhaps  the  top  of  the  upper  comb,  might  be  finished  by  edging  cuts  upon  a  proflling-machine.  In 
milling,  a  single  cut  usually  finishes  the  surface  ready  for  grinding  or  buffing,  but  roughing  and  finishing  cuts  are 
sometimes  made,  especially  where  much  metal  has  to  be  removed,  and  in  bearing  parts,  where  great  nicety  is  to  be 
obtained.  In  profiling,  two  cuts — roughing  and  finishing — are  more  usual,  as  the  milling-cutter  is  then  subject  to 
greater  variations  of  work,  and  does  not  usually  make  as  smooth  a  cut.  Profiling  cuts  save  a  greater  number  of 
miUing  cuts,  and  the  expense  of  many  irregular  milling-cutters;  but  they  are  not  generally  available  for  such  cuts 

as  that  between  the  combs,  or  under  the  head,  where  there  are  re-entering  angles 
nor  are  they  desirable  for  flat  and  nearly  flat  cuts,  such  as  those  upon  the  sides  and 
front  edge  of  the  hammer,  which  may  be  better  and  more  steadily  executed  in  a 
milling-machine.  Cuts  may  often  be  saved  in  number,  if  desirable,  by  the  use  of 
mills  of  more  irregular  forms,  but  the  expense  of  making  these  and  keeping  them 
true  to  gauge  maj^  render  it  undesirable.  This  expense  is,  however,  reduced  by 
the  use  of  the  milling-cutters  for  irregular  forms  made  by  the  Brown  &  Sharp 
Manufaeturiug  Compauj',  of  which  an  examj^le  is  shown  in  the  illustration  (Fig. 
ri    ^  -^    .j__         .i^A.         '      23).     These  are  made  on  a  system  which  admits  of  exact  duplication  in  the 

cutters  (important  for  interchangeable  work),  and  they  may  be  sharjiened  by 
grinding  without  changing  the  form.  Ordinary  cutters,  after  becoming  drilled, 
require  to  be  annealed,  recut,  and  rehardened  at  considerable  cost. 
Where  two  opposite  faces  of  a  piece  are  to  be  milled,  whether  they  be  parallel 
or  at  a  slight  angle,  the  two  operations  maj^  be  performed  at  once  by  a  double-head  face-milling  machine.  Such 
a  machine  for  milling  the  lock-frame  of  the  Colt  revolver  is  shown  in  the  illustration  (Fig.  24).  In  this  there  are 
two  face  mills,  which  may  be  adjusted  (with  their  spindles)  so  as  to 
make  a  slight  angle  with  each  other.  The  spindles  and  the  sliding 
tables,  with  the  screw-feed  for  moving  the  cutters  forward  and  back, 
are  adjustable  at  an  angle  on  vertical  pivots.  A  side  fixture  holds  the 
lock-frame,  by  means  of  a  clamp,  during  the  performance  of  work  upon 
it.  The  machine  is  shown  rigged  with  oil-tank,  drijj-pan,  and  oil-pump, 
with  driving  gear.  A  double  face  milling-machine  of  a  different 
description  is  sometimes  used  on  the  light  work  of  facing  triggers.  In 
this  there  are  two  face  mills,  one  on  a  fixed  and  one  on  a  sliding  head, 
and  neither  of  them  revolves.  A  pin  set  in  the  center  of  the  fixed  mill 
holds  the  trigger,  in  which  the  hole  has  been  previously  drilled,  and  a 
revolving  arm,  with  a  projecting  pin  or  finger  coming  against  the 
trigger,  forces  it  around  in  rapid  revolution. 

The  milling-machine  was  of  earlier  introduction  than  the  planer. 


Milling,  or,  as  they  were  called,  slabbing  machines,  were  used  for 
making  narrow  plane  surfaces,  while  broader  ones  were  made  by  chip- 
ping and  filing.  But  while  the  principle  may  be  considered  indefinitely 
old,  its  introduction  as  a  great  industrial  factor  in  gun-making  was 
approached  by  slow  and  awkward  steps.  Fig.  24. 

Colonel  jSTorth,  at  Middletown,  Connecticut,  is  stated  to  have  used  milling-machines,  with  cutters  of  irregular 
form  for  milling  the  pan  and  between  the  bolsters  in  the  flint-lock  musket,  prior  to  1817,  and  they  are  stated  to  have 
been  used  at  Harper's  Ferry  and  at  Whitneyville  at  early  dates.  The  iron-cutting  machines  used  by  Hall  at  Harper's 
Ferry  prior  to  18L'7  did  with  cutters  and  saws  work  usually  done  elsewhere  with  grindstones,  chisels,  and  files. 
A  milling  and  drilling  machine  was  used  for  milling  screw-pins,  as  well  as  for  drilling,  reaming,  and  countersinking 
holes.  This  had  a  screw  adjustment  and  conical  sockets.  A  straight  cutting  machine  was  used,  which  appears  to 
have  been  a  miUing-machine,  for  the  production  of  flat  and  fluted  surfaces,  and  which,  as  was  then  suggested,  might 
have  been  applied  to  the  milling  of  irregular  forms.  A  lever  cutting  machine  was  used  for  mortising  through  the 
receiver  for  the  cock  and  for  boring  the  pan,  and  appears  to  have  been  similar  in  operation  to  some  forms  of  hand- 
milling  macliine  now  in  use.  A  curve  cutting  ma(3hine  was  used,  which  was  probably  a  bridge-milling  machiue, 
■or  a  lathe  with  a  former.  There  was  thus  at  Hall's  works  a  small  plant  of  milling  machinery  by  which  the  system 
and  economy  of  the  manufacture  was  somewhat  altered.  By  these  machines,  however,  it  is  stated  that  there  was 
obtained  in  ISL'T  an  efliciency  of  only  one- third  greater  than  by  filing— an  improvement  w^hich  does  not  appear  large 
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from  the  present  standpoint.  The  machinery  was,  however,  excessively  solid  and  heavy,  and  was  run  by  hand.  In 
1836  we  find  that  Middletown  contractors,  who  had  commenced  the  manufacture  of  Hall's  rifles,  and  had  made 
milling,  drilling,  and  edging  machines  of  some  sort,  were  making  the  rifles  at  a  contract  price  of  about  $4  per  stand 
less  than  the  cost  to  the  government  with  Hall's  machinery. 

At  the  Springfield  armory  milling  and  edging  machinery  was  not  introduced  until  a  more  recent  date.  The 
first  milling-machine  used  in  Springfield  is  said  to  have  been  a  fixed-spindle  machine  used  for  rough  flat-milling 
monkey-wrenches  in  1834.  About  this  time  Thomas  "Warner,  at  the  United  States  armory,  devised  a  plain  milling- 
machine  to  make  lock-plates  of  uniform  thickness.  This  class  of  machinery  was  then  known  to  have  been  in  use 
at  Middletown,  for  the  master-armorer  at  the  Springfield  armory  sent  there  in  1S35  to  get  a  Mr.  Barker  to  build  a 
milling-machine.  In  this  machine  the  cutter-spindle  was  adjusted  at  a  distance  above  the  work  by  being  carried  by 
a  lever  movable  (with  a  screw  adjustment)  about  the  spiudle.from  which  the  power  was  obtained.  About  1S30 
Ethan  Allen  is  stated  to  have  devised  the  method  of  using  cutters  of  irregular  outline  for  milling  the  fornis  of 
pistol-locks.  A  small  fixed-spindle  milling-machine  is  still  to  be  seen  at  the  Whitneyville  armory,  and,  although  of 
uncertain  date,  is  said  to  have  been  built  by  Eli  Whitney,  sr.  This  has  a  work-plate  with  a  power-screw  feed 
actuated  by  a  worm  gear,  so  as  to  disengage  at  the  end  of  the  cut  by  the  dropping  of  a  screw-spindle — a  method 
still  applied  in  machines  of  the  present  day.  Soon  after  the  introduction  of  plain  milling  machinery  at  Springfield 
Messrs.  Bobbins  &  Plagar,  contractors  at  the  Waters'  armory  at  Millbury,  built  a  machine  for  milling  the  irregular 
edges  of  lock-plates.  This  worked  well,  and  was  introduced  at  the  Springfield  armory.  Other  devices  for  milling 
■were  also  introduced,  and  in  1840,  under  Thomas  Warner,  milling-machines  were  built  with  spindles  adjustable  in 
vertical  slides,  as  at  present.  Five  machines  were  at  first  built,  comprising,  with  their  fixtures,  a  complete  set  for 
finishing  the  bayonet  in  all  its  parts,  dispensing  with  grinding  and  greatly  reducing  the  labor  required.  These 
machines  had  power-screw  feed  and  disengaging  gear,  and  their  predecessors  at  the  Spring-field  armory  are 
described  as  temporary  fixtures,  rigged  upon  lathes  and  generally  of  rude  construction.  The  first  milling-machine 
used  in  Hartford,  Connecticut,  is  said  to  have  been  brought  there  by  Mr.  E.  S.  Lawrence,  who  took  an  important 
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part  in  the  development  of  improved  gnn  machinery,  both  by  his  own  designs  and  by  his  eliorts  .o  combine  the 

best  appliances  then  known  ;  a  policy  finding  expression  in  many  features  of  the  improved  machinery  built  at 

Windsor,  Vermont,  about  1S50.     The  general  manufacture  of  milling-machines  dates  back  only  twenty-five  or  thirty 
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years,  and  twenty  years  ago  there  were  bnt  three  extensive  manufacturers  of  milling-machines.  The  demand  for 
them  in  the  rapid  growth  of  gun  and  sewing-machine  manufacture  after  1855  was  very  largely  supplied  by  George 
S.  Lincoln  &  Co.,  of  Hartford,  the  Lincoln  pattern  being  a  well-known  and  standard  machine,  of  which  an 
illustration  is  here  given  (Fig.  25).  This  machine  is  provided  with  back  gear.  It  was  designed  by  F.  A.  Pratt,  who 
afterward  improved  it  by  substituting  a  screw-feed  in  place  of  the  rack-feed  in  the  original  design.  It  is  considered 
that  since  1855  nearly  100,000  of  these  machines,  or  practical  copies  of  them,  have  been  built  for  gun,  sewing- 
machine,  and  similar  work.  When  we  attempt  to  consider  the  labor  that  would  be  required  to  be  done  by  fihng 
and  chiseling  the  work  that  has  been  done  by  these  machines,  we  see  the  utter  futility  of  attempting  comparison 
between  hand  and  machine  work  for  certain  classes  of  labor-saving  machinery.  The  Lincoln  machines  were  from 
the  outset,  in  1851-'55,  made  in  large  lots,  with  interchangeable  parts,  and  some  of  them  have  been  in  active  use 
for  nearly  a  quarter  of  a  century. 

Where  the  heaviness  of  the  work  requires  greater  provision  for  steadiness,  the  cutter-spindle  is  provided  with 
a  bearing  at  the  outer  end,  which  would  otherwise  overhang.  This  bearing  is  supported  by  a  tail-stock  on  one 
side  or  at  the  end  of  the  bed,  or  by  a  heavy  arm  of  the  frame  extending  over  the  spindle,  which  arrangement  may 
admit  of  greater  convenience  in  handling  the  work. 

As  an  illustration  of  the  care  that  is  exercised  in  the  production  of  a  fine  quality  of  interchangeable  work,  it 
may  be  stated  that  at  the  Smith  &  Wesson  pistol  factory  it  is  the  custom  to  run  the  milling-machines  before 
working  until  the  spindles  become  heated,  and  the  same  conditions  of  bearing  are  thus  established  at  the  outset  as 
would  result  in  the  later  process  of  the  work. 

Profiling. — The  distinction  between  milling  and  edging  or  profiling  machines  is  not  clearly  drawn,  bridge- 
milling  being,  in  effect,  simply  a  method  of  edging  by  means  of  a  fixture  upon  a  milling-machine,  the  operation  being 
as  follows :  The  cutting-mill  revolves  upon  a  spindle  fixed  in  i)osition,  and  the  work  is  clamped  to  a  long  holder, 
pivoted  as  far  from  the  cutter  as  convenient,  but  upon  a  movable  carriage.  The  bridge  is  a  fixed  fulcrum  directly 
under  the  cutter,  and  the  pattern  to  be  cut  forms  the  under  side  of  the  holder,  which,  with  the  work,  passing  between 
the  cutter  and  the  bridge,  and  resting  upon  the  bridge,  is  lifted  and  lowered  conformably  to  the  pattern,  while  the 
cutter  mills  a  corresponding  outline  in  the  work  above.  This,  the  earliest  form  of  profiling,  does  not  admit  of 
convenient  application  to  many  forms  which  may  be  cut  in  the  inachine  more  distinctively  known  as  the  profiling- 
machine,  but  it  is  still  much  used  in  edging  butt- plates  and  other  pieces  whose  surfaces  have  large  radii  of  curvature. 

ProfiUng-machines  are  specially  used  in  making  rounding  cuts  of  surfaces  curved  in  every  plane  section,  as 
only  surfaces  curved  in  one  plane  can  be  cut  by  irregular-formed  milling-cutters,  acting  in  connection  with  plane 
slides,  without  formers.  They  are  also  used  in  cutting  around  closed  curves,  whether  plane  or  not,  which,  if  interior, 
could  not  be  cut  in  a  milling-machine,  and  if  exterior,  could  only  be  so  cut  by  a  series  of  cutters  and  by  a  succession 
of  operations.  Profiling  machines  are  used  to  advantage,  not  only  in  cutting  the  curves  of  bands,  guards,  straps, 
and  other  parts  having  long,  closed,  or  re-entering  curves,  but  they  are  also  useful  in  making  many  small  chamfering 
cuts  upon  the  edges  of  rounded  surfaces.  The  cutter  upon  the  profiling-machine  is  usually  of  necessity  upon  a  fight 
spindle  in  a  movable  frame,  whUe  the  cutter  of  the  milling-machine  is  mounted  on  a  very  heavy  spindle,  in  very 
heavy  and  rigid  bearings.  The  profiling  cutter  may  also  be  at  one  moment  edging  a  sharp  convex  curve  and  at 
the  next  may  be  nearly  sunk  in  the  work.  The  cut  is  therefore  less  steady  and  smooth  than  the  milling-machine 
cut. 

In  the  ordinary  profiling-machine  the  table  has  a  horizontal  rack  and  pinion  traverse.  The  gearing  is  made 
double  to  take  up  back-lash.  There  are  two  upright  cutter- spindles,  with  guide-pins,  in  a  frame  which  may  be 
made  to  slide  vertically  and  horizontally,  the  vertical  movement  being  used  in  adjusting  the  height  of  the  cutters 
and  the  guide-pins  and  in  bringing  them  down  to  the  work  upon  the  table.  The  vertical  spindles  are  belted  to  a 
long  horizontal  drum  at  the  back  of  the  machine,  and  by  the  simultaneous  action  of  the  table  and  cross-slide 
movements  the  guide-pins  may  be  held  to  a  former,  while  the  cutters  describe  and  edge  a  similar  form,  the  cutters 
being  used  respectively  for  roughing  and  finishing  cuts,  the  piece  to  be  operated  upon  remaining  clamped  while 
the  cutter-spindles  are  shifted  by  the  cross-slide  traverse  from  roughing  to  finishing.  As  an  example  of  the  work 
upon  such  a  machine,  it  may  be  said  that  150  trigger-guards  a  day  may  be  edged  upon  it— outside  and  in— rough 
and  finish  cuts. 

These  machines  are  simply  bedding  machines  applied  to  metal  work.  At  some  of  the  armories,  in  1845,  prior 
to  their  introduction,  it  was  customary  to  put  side-plates,  guard-plates,  and  the  like  upon  a  stocking-machine  for 
edging.  The  machine  not  being  sufficiently  firm  for  this  work,  made  a  rough,  uneven  cut,  which  had  to  be  filed  down. 
The  straight-slide  edging  or  profiling  machine,  with  two  spindles,  and  substantially  as  shown  in  the  illustration 
(Fig.  26),  was  designed  in  1848  by  P.  W.  Howe  for  Bobbins  &  Lawrence,  of  Windsor,  Vermont.  This  machine  bad 
double  gearing  for  the  feed  motions,  one  set  of  gears  being  half  a  tooth  forward,  so  as  to  take  up  back-lash  and 
insure  greater  continuity  of  motion.  The  former  was  of  the  same  outline  as  the  piece  shaped,  and  two  successive 
cuts,  roughing  and  finishing,  could  be  given  the  piece  without  moving  it  from  its  position,  the  cutter-spindles  being 
shifted. 

An  edging-machine,  in  which  four  spindles  were  grouped  about  a  center,  was  designed  by  E.  K.  Eoot  for  the 
work  on  Colt's  revolvers.    This  is  commonly  called  a  jigging-machine.     The  power  is  derived  from  a  vertical  spindle, 
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around  which  the  cutter- spindles  may  be  shifted  in  rotation.  They  are  lowered  to  the  work  by  handles  with  gears, 
which  actuate  vertical  racks,  and  one  or  both  of  the  feed  motions  is  furnished  by  slides  in  the  bed.  The  formers 
used  cannot  be  of  the  same  pattern  as  the  piece  cut 
unless  double  slides  are  rigged  upon  the  bed  and  all 
the  motions  obtained  from  them.  It  may  be  used  for 
making  four  successive  profiling  cuts  upon  a  single 
piece,  or  in  making  single  independent  cuts  upon  four 
different  pieces. 

Tip-turning  or  oval-cutting  machines,  sometimes 
used,  are  in  principle  protiling-machines.  Two  steel 
tips  are  turned  at  once,  being  clamped  together  on  the 
power- spindle  and  forming  an  oval.  A  cariiage, 
bearing  a  guide-disk  and  a  milling-cutter,  either  rests 
entirely  on  springs,  and  has  a  universal  movement,  or 
moves  in  a  slide,  and  is  pressed  by  springs  in  only  one 
direction.  The  carriage-plate  bears  the  cutter  and  the 
guide-disk  upon  horizontal  spindles,  placed  at  an 
angle  with  the  power-spindle,  upon  which  the  work 
and  the  pattern  are  set.  The  movement  and  ten- 
dency of  the  carriage  at  once  presses  the  guide-disk 
against  the  pattern  form,  and  the  cutter  against  the 
work. 

On  the  account-books  for  piece-work  at  the 
Springfield  armory  the  first  entry-for  work  on  a  metal- 
proflhng  machine  appears  in  1849,  and  for  work  on  an 
edging-machine  in  1853.  The  drawings  of  the  edging- 
machine  in  use  at  Sharp's  rifle  works,  Hartford, 
were  taken  to  Cyrus  Buckland,  at  the  Springfield 
armory,  by  a  United  States  government  inspector  in 
1852.  This  machine  was  of  the  same  pattern  as  those 
supplied  by  Eobbins  &  Lawrence  to  the  British 
government. 


Fig.  26. 


Automatic  gearing,  to  displace  the  hand-feed  in  holding  the  cntter  to  its  work,  was  designed  by  Cyrus  Buckland, 
and  was  used  at  the  Springfield  armory  to  a  limited  extent.  Similar  mechanism,  designed  by  Frederick  W.  Howe, 
was  used  with  advantage  in  edging  lock-plates  by  the  Providence  Tool  Company  in  ISCl. 

Drilling  and  chxicking. — In  drilling,  pieces  requiring  a  number  of  holes  to  be  drilled,  countersunk,  or  the 
like  are  placed  in  a  jig,  commonly  a  hinged  clamp  of  two  plates,  in  which  the  position  of  the  work  is  determined  by 
pins  in  the  lower  plate,  the  upper  plate  containing  hardened  drill  bearings ;  and  the  work  is  done  in  multi-spindle 
drill  presses. 

A  machine  for  performing  a  series  of  drilling,  boring,  or  kindred  operations,  by  having  the  tools  or  the  pieces 
of  work,  or  both,  brought  into  xjosition  and  stopped  at  proper  intervals  by  rotation  in  holders,  is  commonly  called  a 
chucking-machine.  For  small  barrels,  tubes,  bolts,  bayonet-sockets,  base-pins,  and  chambers  these  machines 
greatly  facilitate  the  work  to  be  done  by  obviating  the  necessity  for  frequent  removal  and  resetting  of  the  pieces. 
Tor  example,  a  large  bolt  for  a  magazine  gun  is  operated  upon  by  11  tools  in  a  horizontal  chucking  lathe,  23  to  30 
bolts  being  thus  finished  by  a  man  in  10  hours — an  average  of  about  1^  minutes  per  operation.  But  chucking- 
machines  are  almost  indispensable  in  operations  upon  the  cylinders  of  revolvers.  In  one  form  of  "CJolt"  eliucking- 
macbines  for  drilling,  reaming,  and  boring  revolver  cylinders  the  work  is  held  in  a  clmck  on  the  power-spindle, 
while  the  tools,  set  in  rods  with  bits,  are  chucked  into  position  before  the  work,  a  hook,  with  rack  and  pinion  feed, 
serving  to  push  them  up  to,  and  remove  them  from,  the  work.  The  cone-seating  machine  differs  from  the  foregoing 
in  that  the  drills  and  tools  both  chuck  into  position  and  have  an  independent  rotation,  engaging  with  a  power-spindle, 
while  the  work  (a  revolver  cylinder)  is  simply  chucked,  not  moving  during  the  cut. 

A  form  of  horizontal  chucking  lathe  is  here  illustrated  (Fig.  27).  In  this  the  work  revolves  upon  a  spindle.  A 
cluster  of  tools  is  turned  by  means  of  a  small  handle  with  a  spring  and  ratchet  movement,  and  a  hook  rests  in  a 
groove  at  tlie  back  end  of  the  uppermost  tool-holder,  making  connection  with  a  rack  in  the  same  line,  and  the  tool 
is  operated  by  being  thus  advanced  or  withdrawn  by  a  gear  on  a.  spindle,  which,  as  shown,  is  turned  by  three 
handles,  or  otherwise  by  a  hand  wheel.  If  the  movement  of  the  tools  is  about  a  vertical  spindle,  the  machine  is  called 
a  turret  lathe.  In  1852  E.  K.  Boot,  at  Colt's  armory,  devised  a  double-turret  machine  for  centering,  center-drilling, 
and  squaring  up  base-pins,  in  which  the  work  revolved  horizontally  between  two  tui-rets  or  tool-stocks,  which  chucked 
about  vertical  centers,  and  operations  were  thus  performed  upon  both  ends  of  the  work.  It  is  noteworthy  that  the 
same  arrangement  of  parts  characteristic  of  the  Colt  revolver  seems  to  have  been  carried  through  the  principal 
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machines  for  its  manufacture,  the  horizontal  chucking  lathes,  cone-seating  and  screw  machines,  barrel-boring, 
profiling,  and  mortising  machines,  and  even  the  compound  crank-drops,  exhibiting  the  same  general  arrangement 
of  working  parts  about  a  center. 

Screw  Making. — Screw-making  machines, 
of  which  many  desirable  forms  are  manufactured, 
are  generally  turret  lathes.  Of  most  systems 
of  guns  or  pistols  the  screws  number  over 
one-fourth  of  the  whole  number  of  parts,  and 
screws  and  pins  about  a  third.  The  making  of 
these  is  facilitated  by  the  revolving  tool-stock. 
Even  with  a  hand-fed  turret  lathe  working  on 
large  screws  one  man  can  make  as  many  screws 
as  four  or  five  men  with  engine  lathes  and 
chasers.  With  the  most  rapid-acting  power-fed 
machines,  cutting  small  screws  from  the  wire, 
the  production  is  very  great,  one  machine 
turning  out  from  250  (in  case  of  a  complicated 
shape  with  a  milled  head)  to  4,200  screws  a  day 
without  slotting,  and  one  boy  being  capable  of 
tending  from  8  to  18  machines ;  an  improvement 
in  productive  efficiency  per  operative  of  from 
ten  to  twenty  fold  as  compared  with  methods 
commonly  in  use  for  this  class  of  work  in  1870. 
The  turret  lathe  is  simply  an  efficient  combina- 
tion of  gauging,  turning,  threading,  stamping, 
pointing,  and  cutting-off  machinery,  saving  the 
time  of  setting  and  handling  the  pieces  between  these  operations.  A  machine  so  prolific  as  the  automatic-feed 
machine,  if  employed  continuously  upon  screws  of  a  single  size,  would  soon  outrun  the  requirements,  not  only  of  a 
small,  but  of  a  large  establishment,  and  the  necessity  for  cutting  many  sizes  of  screws,  for  the  use  of  several  sizes 
of  machines  and  for  close  gauging  (requiring  the  dies  and  tools  to  be  carefully  watched  and  changed  when  worn), 
is  such  that  the  simpler  and  less  automatic  machines  may  often  be  most  suitable  for  ordinary  use  in  a  gun-shop. 

The  simple  form  of  turret  lathe,  the  tool-stock  chucking  by  hand,  shown  in  the  illustration  (Fig.  28),  is  stated 
to  be  the  earliest  turret  screw  machine  made  for  general  sale.     It  was  designed  in  1858  by  H.  D.  Stone,  of  tLe 

Jones    &    Lamson    Comx)any,    of  .. _   _ 

Windsor,  Vermont.  This  is  of 
interest,  since  it  is  more  especially 
within  the  last  twenty  years  that 
labor  -  saving  machinerj^,  which 
may  have  long  existed  in  devices 
of  special  and  limited  application, 
has  been  manufactured  in  large' 
quantities  for  general  sale. 

The  slotting  of  screws  is  a 
brief  operation,  usually  jjerformed 
by  a  slotting  mill,  the  screw  being 
set  in  a  socket  and  passed  along 
the  mill  by  the  action  of  a  hand 
lever. 

The  tapping  of  small  nuts  may  be  done  in  a  turret  lathe,  but  a  tapping 
machine  or  lathe  is  more  generally  used.  The  principal  feature  of  these 
machines  is  the  reversing  gear,  which,  in  the  lathe  shown  in  the  illustration 
(Fig.  29),  is  a  covered  clutch  between  the  spindles,  operated  by  drawing 
back  the  piece.  In  upright  machines  the  reversal  is  sometimes  effected  by  a  foot-lever.  In  the  machinery  used 
for  tapping  receivers  and  threading  breech-screws  for  interchangeable  work  at  the  Springfield  armory  the  threading 
is  done  with  a  leader  screw  and  a  chaser  or  follower-die,  regulating  the  feed  of  the  cutting  tool,  and  the  tapping 
machine  is  a  form  of  horizontal  chucking  lathe  with  reversing  gears. 

Of  the  whole  number  of  machines  constituting  a  gun-  or  piotol-making  plant,  4  or  5  per  cent,  will  usually  be 
for  screw-making,  comprising,  beside  three  or  four  sizes  of  screw  machines,  slotting-machines,  drill-presses,  and 
machinery  for  special  cuts  required  by  the  system.  If  too  powerful  a  machine  be  used  in  cutting  small  screws,  there 
is  a  liability  to  strip  the  thread. 

C44 


FIRE-ARMS. 


29 


Turning — As  an  example  of  a  labor-saving  contrivance  in  special  turning  may  be  cited  the  arrangement 
nsed  at  the  Springfield  armory  for  facing  off  bands,  in  whicli  a  lever  serves  to  move  up  two  cutting-off  tools  npon 
a  carriage,  separated  at  a  distance  determined  by  a  stop,  facing  off  both  sides  of  the  band  at  one  operation.  It 
is  very  common  to  see  bntt-plates  turned,  instead  of  being  profiled  or  bridge-milled.  In  this  case,  the  plates  are 
clamped  upon  a  center-piece,  and  the  turning  tool  thus  machines  a  number  of  them  at  a  time,  as  though  it  were 
turning  a  single  piece. 

Slotting  and  drifting. — Slotting  and  broaching  cuts  are  used  in  making  holes  and  openings,  which,  on 
account  of  their  depth  or  angular  shape,  cannot  be  milled  or  edged.  The  opening  in  the  frame  of  the  Colt  revolver, 
through  which  plays  a  pawl  called  the  hand,  is  an  example  of  a  cut  requiring  to  be  slotted.  The  body  of  the 
metal  is  first  taken  out  by  drilling  a  series  of  holes,  and  the  (Opening  is  then  slotted ;  the  depth  is  then  extended 
by  deeper  drilling,  followed  again  by  slotting,  the  tool  in  the  machine  nsed  having  a  horizontal  movement.  The 
vertical  revolving-head  mortising  machine  is  a  form  of  slottiug-machine  here  illustrated  (Fig.  30),  the  machine 
being  designed  to  obtain  for  slotting  cuts  the  same  economy  and  facility  as  is  obtained 
in  the  turret  and  the  horizontal  chucking-machines  for  turning  and  threading  cuts. 
The  bed  of  the  machine  is  mounted  upon  a  balanced  slide,  having  an  up  and  down 
movement,  and  the  tool  is  stationary  during  the  operation,  being  held  in  a  chucking 
tool-stock,  so  that  four  tools  may  be  successively  applied  to  the  work  upon  the  bed. 
A  double  slide  npon  the  bed  secures,  with  proper  stops  and  jig  frames,  the  position 
and  extent  of  movement  required  for  the  work. 

Through-mortises  and  openings  of  an  angular  form  are  usually  broached,  the 
broach  being  very  slightly  tax^er,  or  (depending  upon  the  elasticity  of  the  metal) 
without  any  appreciable  taper,  of  the  form  of  the  opening,  and  banded  about  with 
a  series  of  strong  square-cutting  edges.  Broaches  are  sometimes  as  much  as  8  inches 
deep,  with  16  or  18  cutting  edges.  They  are  forced  through  the  openings  by  heavy 
power-presses,  smoothing  and  enlarging  them  as  they  pass  through.  By  broaching 
or  drifting,  cuts  are  executed  which  could  not  be  economically  done  in  any  other  way. 
For  example,  in  1852,  a  mortise  being  required  to  be  cut  for  the  Sharp's  rifle,  it  was 
estimated  at  the  high  cost  of  $1  50  each;  but  a  broaching  machine  was  built  by  Mr. 
E.  S.  Lawrence  which  "did  the  work''  for  1  cents  each. 

FiNisniNG  PEOCESSES. — The  small  parts  are  polished  upon  emery  wheels  or  upoi- 
leather-covered  wheels  spread  with  glue  and  surfaced  with  emery.  These  wheels 
sometimes  have  edges  of  special  conformation  for  polishing  peculiar  forms,  but  are 
more  usually  flat  wheels.  The  face-polishing  machine  is  a  flat,  revolving  plate  covered  with  emery,  upon  which 
the  pieces  are  pressed.  We  may  estimate  that  25  or  30  frames  or  lathes  for  polishing  will  be  required  for  100 
rifles  a  day,  and  nearly  in  that  ratio  for  a  larger  output. 

Kesort  is  had  to  brazing  in  a  few  cases  where  permanent  fixtures,  such  as  barrel  lugs  or  sights,  are  placed  upon 
a  piece  which  may  be  better  finished  before  they  are  made  part  of  it.  Some  veiy  interesting  work  in  the  leductiou 
of  bores  by  the  insertion  of  tubes  brazed-iu  has  been  done  at  the  Springfield  armory,  and  a  considerable  number 
of  large-bore  barrels  from  muzzle-loaders  of  1812  were  thus  converted  to  the  present  size  of  bore.  The  practice 
was  discontinued  on  economical  grounds,  and,  though  the  barrels  thus  made  were  strong,  from  their  lack  of 
homogeneity  they  were  considered  inferior  to  solid  steel  barrels. 

Achiowledgments. — In  the  preparation  of  the  foregoing  account  acknowledgment  is  due  the  officers  of  the 
ordnance  department  for  courtesies  kindly  extended,  and  more  especially  to  Colonel  J.  G.  Beuton,  commanding  the 
national  armory  at  Springfield,  the  detailed  and  thorough  ortlnance  memoranda  prepared  by  him  leaving  scarcely 
anything  more  to  be  said  regarding  the  practice  at  the  national  armory.  Acknowledgment  for  courtesies  and 
assistance  ought  also  to  be  made  to  Jlessrs.  J.  T.  Ames,  A.  H.  Waters,  Thomas  Warner,  James  H.  Burton,  Selah 
Goodrich,  the  late  W.  W.  Winchester,  General  AY.  B.  Franklin,  R.  S^Lawrence,  Horace  Lord,  Philos  Eemington, 
and  Eli  Whitney. 
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II.— THE  MANUFACTURE  OF  AMMUNITION. 

Note. — For  statistical  iuformation  regarding  tlie  manufacture  of  ammunition,  see  Table  IV  (B),  page  96  for  Connecticut,  page  131  for 

Massachusetts. 

MACHINE  PEOOBSSES  AND  THE  DEVELOPMENT  OF  THE  MANUPACTUEB. 

To  the  report  on  the  manufacture  of  fire-arms  is  herewith  appended  a  brief  statement  of  that  of  ammunition— 
a  manufacture  naturally  associated  with  the  other,  and  the  methods  of  which  are  distinctively  American  in  their 
origin,  and  marked  by  great  ingenuity,  a  wonderfully  prolific  output,  and  a  quality  surpassing  anything  approached 
by  methods  employed  in  foreign  countries,  or  in  any  country  prior  to  the  past  decade. 

The  nature  of  the  manufacture  is  consistent  with  great  productiveness,  the  parts  to  be  made  being  few,  and 
the  processes  being  uuinvolved  with  each  other  and  establishing  a  natural  system  of  procedure.  The  work  is 
mostly  press  work,  which  is  usually  rapid,  and  permits  the  employment  of  unskilled  or  slightly  skilled  labor  to  a 
large  extent,  and  without  detriment  to  the  accuracy  of  the  work.  Women  are  largely  employed  upon  it,  sometimes 
constituting  over  one-half  of  the  whole  number  of  operatives. 

The  ordinary  copper  percussion-cap  was  patented  in  1822  by  Joshua  Shaw,  who  was  in  1845  compensated  by 
Congress  in  the  sum  of  $20,000  for  this  valuable  invention.  But  brass  and  copper  shell  cartridges  did  not  come 
into  use  until  some  thirty  years  ago,  when  their  importance  in  making  gas-tight  joints  in  breech-loading  systems 
began  to  be  recognized.  The  prominence  which  their  manufacture  has  now  attained  in  this  country  in  supplying 
foreign  nations  with  ammunition  is  due  not  only  to  the  ingenuity  which  has  developed  the  mechanical  methods 
employed,  but  also  to  the  purity  and  ductility  of  the  American  copper  used  in  the  manufacture. 

From  a  statistical  standpoint,  the  most  noticeable  difference  between  the  manufacture  of  fire-arms  and  that  of 
metallic  ammunition  is  that,  from  the  greater  efficiency  of  the  machinery,  the  latter  product  involves  less  labor  than 
the  former,  the  value  of  the  material  being  relatively  greater.  This  difference  is  most  strongly  marked  in  the 
manufacture  of  lead  shot  and  slugs,  in  which,  speaking  roundly,  an  added  value  of  from  one-tenth  to  one-fifth  is 
given  the  material,  while  in  the  manufacture  of  fire  arms  the  value  of  the  material  is  sometimes  increased  more 
than  fivefold. 

In  the  manufacture  of  ammunition  on  a  large  scale  a  considerable  amount  of  capital  is  required  in  order  to 
carry  and  to  properly  store  and  handle  the  costly  and  dangerous  materials  "employed,  but  the  value  of  capital 
required  for  the  machine  plant  is  relatively  less  for  the  manufacture  of  cartridges  than  for  the  manufacture  of  fire- 
arms. 

A  center-fire  cartridge  is  composed  of  shell,  anvil,  inside  cup,  reinforcing,  primer,  and  bullet,  beside  the  powder 
and  fulminate.  The  great  majority  of  the  mechanical  operations  are  performed  upon  the  shell,  and  power-presses 
for  this  work  constitute  the  great  majority  of  the  machines.  The  shells  are  first  cut  and  cupped  from  brass  and 
copper  sheets,  one  attendant  to  a  press,  one  press  having  a  daily  capacity  of  from  40,000  to  120,000  shells,  according 
to  size.  This  operation  is  followed  by  annealing,  pickling,  and  washing,  repeated  annealing  being  necessary  to 
I^reserve  the  ductility  of  the  metal. 

Then  follows  the  drawing,  an  operation  which,  from  its  repetitions  and  less  rapidity,  requires  five  times  as  many 
presses  as  the  cutting  and  cupping.  Cartridge  shells  are  drawn  from  two  to  five  times— generally  three  or  four- 
according  to  size  and  material,  the  drawing  being  more  rapid  and  less  often  repeated  for  the  smaller  shells,  and 
less  rapid  for  the  later  than  for  the  earlier  drawings.  The  large  presses  have  an  attendant  each,  but  the  smaller 
presses  are  often  rigged  with  automatic  feeders,  so  that  one  person  can  attend  several.  The  shells  are  either  set  by 
the  operative  in  a  rotating  plate,  which  passes  under  a  punch,  or  else  the  automatic  feed  is  effected  by  dropping  them 
into  the  plate  from  a  duct  leading  from  a  hopper  or  other  receptacle.  Annealing,  with  the  subsequent  pickling  in  a 
solution  of  sulphuric  acid,  and  washing  in  a  potash  solution,  usually  intervene  between  the  operations  of  drawing, 
the  shell  being  annealed  in  perforated  cylinders,  subjected,  while  in  rotation,  to  a  furnace  heat,  and  the  washing- 
machines  being  inclined  cylindrical  vessels,  in  which  the  shells  are  tumbled  and  rinsed,  after  which  they  are  dried 
at  a  moderate  heat  (125°). 
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The  trimming  and  heading  are  executed  upon  the.  same  machine  for  most  sizes  of  cartridges,  although  separate 
trimming  and  heading  presses  are  employed  for  heavier  work,  such  as  the  cartridge  shells  for  machine  guns.  The 
smaller  presses  are  automatic,  with  one  attendant  for  several  machines,  the  larger  are  hand-fed  with  one  attendant 
each.  The  heading  is  usually  done  in  presses  acting  horizontally.  This  method  of  heading  is  said  to  have  been 
devised  by  Ethan  Allen,  of  Allen  &  Wheelock,  ^Vorce8ter,  Massachusetts,  in  1859.  His  first  macliine  was  built 
upon  a  lathe-bed,  and  headed  CO  to  80  cartridge  shells  a  minute.  The  cartridge  was  dropped  from  above  and  taken 
upon  a  horizontal  rod,  operated  by  an  eccentric  upon  a  horizontal  shaft.  The  rod  carried  the  shell  forward  through 
au  opening,  when  it  was  headed  by  a  single  blow,  the  rim  being  formed  in  a  countersink  about  the  opening,  and  the 
header  being  removed  for  the  thrusting  out  of  the  headed  shell,  which  was  ejected  by  the  next  shell  brought  forward 
by  the  rod.  At  this  time  other  parties  headed  cartridges  by  spinning  up  the  cup— a  slower  process,  and  one  liable 
to  cause  the  shell  to  be  thin  at  the  center.     The  circle  feed  for  trimming  or  cutting  off  was  also  used  at  this  time. 

Anviling  is  the  insertion  of  the  anvils,  which  are  pressed  into  the  shells  by  power-presses,  the  anvils  being  first 
cut  and  shaped  in  a  quadruple  press,  making  i  anvils  at  a  stroke,  having  one  attendant,  and  turning  out  150,000 
anvils  a  day.  The  reinforcing  rings  of  the  head  are  inserted  by  power-presses  in  a  similar  manner,  these  being 
first  cut,  drawn,  and  trimmed. 

In  the  nozzle-annealing,  or  annealing  for  the  tapering,  only  a  portion  of  the  shell  is  annealed.  The  shells  are 
set  in  plates,  and  by  their  movement  are  passed  in  ])rocession  between  rows  of  gas-jets. 

The  next  operation  is  the  pricking  or  venting  and  priming,  by  which  the  primer  is  inserted,  the  daily  capacity 
of  a  press  for  this  work  being  upward  of  40,000.  Impressions  in  cux)s  to  receive  fulminate  are  made  at  the  rate  of 
80  a  minute. 

The  first  operation  in  the  manufacture  of  primers  is  comprised  in  the  cuttiug,  cupping,  and  drawing  in 
automatic-feed  presses,  one  attendant  to  several  presses,  and  each  press  having  a  capacity  of  upward  of  40,000  a 
day.  The  next  operation  is  varnishing.  The  apparatus  for  this  work  operates  by  dipi^ing  and  dropping  shellac 
from  a  great  number  of  points,  which  is  done  automatically,  an  attendant  being  occupied  in  sifting  the  primers  into 
feed-plates  ready  for  the  operation.  The  next  operation  is  the  priming  proper,  or  charging  the  primer  with 
fulminate,  the  placing  of  the  primer  in  the  shell  being  also  called  priming.  The  fulminate  is  in  some  cases  spread 
upon  feed-plates  by  hand,  and  dropped  through  holes  in  the  feed-plates  into  the  primers,  set  in  corresponding  plates, 
upon  the  withdrawal  of  an  intervening  plate.  The  attendant  is  occupied  in  spreading  the  fulminate.  Then  follows 
the  operation  of  foil-pressing.  The  foil  is  pressed  upon  a  row  of  primers  at  one  operation,  and  the  capacity  per 
machine  is  upward  of  150,000  per  day,  one  attendant  to  three  or  four  machines.  An  ingenious  form  of  automatic 
machine  is  made  to  perform  the  work  of  charging  the  primer  and  priming  the  shell  at  the  rate  of  35  a  minute. 
This  is  in  principle  like  a  vertical  chucking-machine,  the  parts  between  which  action  ensues  passing  over  and  under 
each  other  and  pausing  durnig  reciprocating  movements,  by  which  the  fulminate  is  transported  from  a  magazine 
and  pressed  down  into  the  shells. 

The  shell  thus  charged  and  furnished  is  next  generally  tapered,  one  tapering  press,  with  one  attendant,  having 
a  capacity  of  20,000  a  day.  Burring  and  trimming  in  presses  and  polishing  in  lathes  are  additional  operations 
performed  uj^on  certain  classes  of  flue  and  large  shells. 

After  inspection  and  gauging,  the  shells  are  loaded  with  powder  and  bullet.  The  loading  machinery  is 
especially  ingenious,  the  powder  being  held  in  a  funnel  shaped  receiver  and  dropped  by  charges  into  the  shell;  and, 
being  pressed  down  by  a  rod  or  piston,  it  is  so  contrived  that  if,  from  any  cause,  the  charge  is  too  great,  one  bell 
rings,  and  if  the  charge  is  too  small,  another  bell  rings,  thus  warning  the  attendants  and  insuring  the  uniformity  of 
the  charge.    One  loading  machine,  with  two  attendants,  has  a  capacity  of  25,000  a  day. 

The  slug  or  bullet  then  inserted  is  sometimes  formed  from  cylindrical  bars  at  the  rate  of  50  per  minute,  or  else  is 
cast,  slug  furnaces  and  apparatus  being  used,  two  attendants  each,  and  thecapacity  per  furnace  being  upward  of  50,000 
a  day.  The  slugs  are  cast  in  hand-molds  of  18  to  25  slugs  at  a  time.  They  are  then  passed  through  swaging  or  bullet- 
forming  presses,  which  are  or  may  be  automatic,  in  which  case  one  man  can  attend  as  many  as  nine  machines,  the 
slugs  being  fed  to  them  out  of  hoppers  or  receivers.  They  are  then  jigged— a  term  used  to  designate  the  placing  of 
the  bullets  in  feed-plates— which  is  done  partly  by  hand,  but  assisted  by  machinery,  which  imparts  a  vibratory 
motion  to  the  plates.  This  is  preparatory  to  what  is  called  channel-rolling,  the  jigging  being  for  the  purpose  of 
placing  the  bullets  all  upright  and  in  position,  so  that  they  may  be  placed  upon  a  revolving  plate,  which  carries 
them  through  a  channel  between  cutters,  which  groove  the  bullet.  One  such  machine  has  a  daily  capacity  of 
upward  of  100,000  bullets,  and  one  man  attends  three  machines.  Certain  grades  of  bullets  are  now  passed  through 
au  extra  close-gauge  trimming  press,  and  the  bullets  are  gauged  and  inspected. 

The  next  operation  is  bullet-patching,  or  covering  the  rifle  bullets  with  paper,  to  prevent  the  clogging  of  the 
grooves  of  the  barrel  with  lead.  This  is  sometimes  done  by  hand,  sometimes  by  machinery.  In  the  bnllet-patchmg 
machine  the  bullets  are  fed  to  the  machine  by  hand,  and  the  patch  is  presented  to  the  bullet  and  secured  by  a 
miuute  drop  of  mucilage,  fed  automatically,  and  is  rolled  closely  around  the  bullet,  and  the  end  is  folded  up  by 
the  friction  of  flexible  rolls,  45  or  50  bullets  being  patched  in  a  minute,  and,  including  stoppages,  full  20,000  m  ten 
hours.    Two  attendants  are  required.  g^^ 
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After  the  loading  of  the  shell,  it  is  crimped  into  the  grooves  of  the  bullet,  and  the  cartridges  are  tumbled  in 
sawdust  and  lubricated  by  sifting  upon  feed-plates  and  dipping,  or  otherwise  the  lubrication  is  performed  by 
machinery,  which  forces  the  lubricant  into  the  bullet  grooves  through  the  perforations  of  cylinders  through  which 
the  bullets  are  passed.  In  the  early  introduction  of  breech-loading  guns,  naked  bullets  were  used,  which  clogged 
up  the  bore.  In  1851,  at  the  time  of  the  visit  of  Kossuth  to  this  country,  E.  S.  Lawrence,  who  was  making  the 
Jennings  rifles  at  Windsor,  Vermont,  was  telegraphed  by  Mr.  Oortlandt  C.  Palmer  to  come  to  New  York  and 
bring  a  breech-loading  gun  that  would  hit  a  man  10  times  out  of  25  at  500  yards.  On  the  trial,  which  took  place  at 
Raveuswood,  near  Astoria,  Long  Island,  after  a  few  shots  the  bullets  struck  10  or  15  rods  from  the  mark,  the  lead 
building  up  and  fouling  the  bore.  But  next  morning  Lawrence  tried  lubricating  the  bullets  with  tallow,  having 
previously  grooved  them,  when  at  the  second  trial  he  was  able  to  hit  the  mark  two  times  out  of  three  continuously. 
Mr.  G.  P.  Dixon  ordered  a  box  of  the  lubricated  bullets,  and  within  fifteen  days  they  had  been  sent  to  Paris,  Prance, 
and  immediately  after  came  into  general  use. 

Cartridges  are  found  to  deteriorate  from  the  chemical  action  between  the  salts  of  the  gunjjowder  and  the 
material  of  the  shells.  This  is  prevented  by  coating  the  shells  with  an  impermeable  elastic  varnish,  which  is 
effected  by  one  of  the  most  ingenious  automatic  machines  used  in  the  manufacture.  The  shells  are  placed  in  a 
hopper,  and  the  arrangement  for  feeding  is  similar  to  that  in  the  automatic  wood-screw  machines,  the  cartridge 
shells  being  picked  up  by  hooked  arms  and  delivered  to  a  tubular  duct,  from  which  they  are  placed  in  chucks  and 
varnished.  The  shells,  after  the  varnishing,  pass  around  a  large  circular  disk  or  wheel,  holding  40  shells,  all  set  in 
chucks,  which  rotate,  causing  the  varnish  to  set  uniformly.  All  the  operations  performed  are  entirely  automatic, 
one  operative  attending  as  many  as  three  machines,  supplying  the  reservoirs  for  shells  and  varnish,  and  exercising 
a  general  oversight.  The  hopper  holds  several  hundred  shells  at  a  time.  Forty  shells  at  a  time  are  in  process  of 
passing  through  the  machine,  which,  with  a  product  of  2,000  varnished  shells  per  machine  per  hour,  or  60,000  per 
operative  per  day,  gives  1  minute  15  seconds  for  the  time  for  the  varnish  to  set  in  rotation,  it  being  afterward 
thoroughly  dried  and  hardened.  The  Pratt  &  Whitney  Company  have  supplied  these  machines  to  a  number  of 
foreign  governments,  twenty  machines  to  the  French  government  alone. 

Rim-fire  cartridges  have  the  priming  contained  in  the  rim,  instead  of  having  a  separate  primer  inserted. 
Their  manufacture  is  therefore  more  simple  than  that  of  center-fire  cartridges.  After  the  heading  of  the  shells  they 
are  primed  with  fulminate,  loaded  with  powder  and  bullet,  crimped,  tumbled,  lubricated,  and  packed.  In  the 
operation  of  priming  rim-fire  cartridges  the  average  number  of  attendants  per  machine  is  less  than  1  to  5,  and  each 
machine  has  a  daily  capacity  of  60,000  to  70,000.  The  loading  with  powder  and  bullet  is  done  in  presses  with 
multiple  presser-plates,  one  plate  containing  the  shells  and  another  the  charges,  which  are  thus  pressed  together 
in  large  numbers,  60,000  to  100,000  cartridges  a  day  being  loaded  by  one  press,  attended  by  one  man  with  two 
girls,  who  prepare  the  iilates. 

In  the  manufacture  of  ammunition,  each  separate  product  may  be  considered  to  constitute  a  separate  branch  of 
manufacture,  which  maybe  traced  from  beginning  to  end  without  indistinctness  or  confusion  with  any  other  part  of 
the  work.  Thus  the  manufacture  either  of  caps  or  of  i^aper  shells  constitutes  a  complete  and  separate  system  by 
itself.  The  process  of  making  caps  is  similar  to  that  of  making  primers.  They  are  first  cut  and  formed  in  a  press, 
160,000  a  day,  1  at  a  stroke,  with  one  attendant.  The  trimming  is  done  by  automatic  machinery,  4  or  5  machines 
to  an  attendant,  and  the  caps  are  then  varnished,  a  long  row  of  them  at  one  operation  ;  the  fulminate  is  dropped 
into  the  cap  from  multiple  feed-plates,  and  the  foil  is  pressed  down  over  it,  a  long  row  of  caps  being  completed  at 
every  stroke  of  the  press. 

In  the  manufacture  of  paper  shells  the  paper  is  first  cut  into  sheets  the  length  of  four  shells.  It  is  then  pasted 
and  rolled  by  hand.  From  the  tubes  thus  formed  the  body  of  the  shell  is  then  i^ressed  to  size  and  cut  up  into 
lengths,  the  reinforcing  being  formed  in  a  similar  manner.  The  wads  are  rolled  by  special  machines  and  formed  in 
a  press,  and  a  succession  of  presses  is  used  for  inserting  wad  into  reinforcing,  reinforcing  into  body,  and  body  into 
brass  case.  The  brass  head  is  then  inserted,  and  the  shell  is  primed.  The  presses  for  the  last  six  operations 
mentioned  have  a  capacity  each  of  about  40,000  a  day. 


Note. — After  the  puljlication  of  the  report  on  lire-arms  and  ammunition  in  its  preliminary  form,  the  family  representatives  of 
Mr.  Benjamin  Moore,  once  master  armorer  at  Harper's  Ferry,  called  attention  to  liis  claims  to  be  considered  the  originator  of  the 
interchangealjle  system  as  applied  to  fire-arms. 

While  Mr.  Benjamin  Moore  is  undoubtedly  entitled  to  much  credit  for  improvements  in  the  manufacture  of  small  arms,  the 
publication  here  of  the  extended  testimony  regarding  conflicting  claims  of  priority  vs'ould  give  undue  prominence  to  the  personal  elements 
of  the  case,  which  are  now  being  presented  tu  Congress  in  connection  with  n  claim  for  compensation. 
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III.— THE  MANUFACTURE  OF  SEWING-MACHINES. 

Note.— For  statistical  information  regarding  the  manufacture  of  sewing-machines,  see  Table  III,  page  71. 

The  materials  used  in  sewiug-machine  manufacture  are  pig-,  bar-,  aud  sheet-iron,  irou  and  steel  wire,  bar-  and 
sheet-steel,  malleable  iron,  japan  varnish,  and  power  and  machine  supplies  in  general,  woods  for  casing  (largely 
walnut  and  poplar),  beside  a  considerable  range  of  other  materials. 

The  cost  of  material  used  may  usually  be  rated  at  from  one-third  to  one-fourth  the  wholesale  value  of  the  product, 
the  constituent  material  being  the  chief  item  of  cost,  and  is  ratable  at  about  20  per  cent,  of  the  wholesale  value  of 
the  average  machine,  although  subject  to  incessant  fluctuations,  both  local  and  general.  While  coal  is  obviously 
cheapest  in  the  great  coal-producing  states  and  those  adjoining,  the  cost  of  iron,  which  is  only  about  one-fifth  as 
bulky,  exhibits  much  less  variation,  the  prices  ruling  low  in  all  the  commercial  sections  and  high  in  those  regions 
whose  manufacturing  requirements  are  not  such  as  to  demand  great  facilities  for  transportation,  even  though 
geographically  near  the  mines.  The  seaboard  states  also  have  the  advantage  of  a  foreign  supply,  especially  in 
certain  grades  of  pig-  and  wrought-iron,  although  the  finest  castings  are  made  from  the  proper  combinations  of  iron 
from  American  ores. 

The  proportionate  loss  of  weight,  or  wastage  in  the  working  of  the  material,  is  not  as  great  as  in  gun-making, 
probably  not  rising  above  20  per  cent.,  that  is,  for  the  metal  parts;  and  it  is  obviouslj'  greater  in  the  small  steel  and 
wrought-iron  than  in  the  cast-iron  parts.  The  weight  of  metal  cast  is  usually  from  85  to  90  per  cent,  of  the  weight 
of  pig  and  scrap  used. 

The  weight  of  the  metal  parts  of  a  treadle  machine  is  usually  from  60  to  65  pounds,  the  greater  part  of  which  is  in 
the  cast-iron  legs  and  stand.  The  weight  of  the  head,  which  includes  the  arm,  the  bed-plate,  and  the  finest  and 
most  essential  mechanism,  varies  from  12  to  25  pounds  in  the  different  styles  of  family  machines. 

It  is  unquestionable  that  in  the  whole  industry  much  more  material  is  now  handled  by  the  same  number  of 
operatives  than  in  1860  or  in  1870,  which,  other  conditions  being  equal,  as  they  often  are  not,  would  require  a 
greater  capital,  a  less  ratio  of  value  of  product  to  cost  of  material,  and  a  greater  ratio  of  cost  of  material  to  wages. 
The  returns  api^ear  to  bear  out  these  natural  conclusions  in  many  cases,  although  not  invariably. 

The  manufacture  of  sewing-machines  may  be  regarded,  for  all  the  proi)er  machine  parts,  as  a  manufacture 
of  a  fine  class  of  special  hardware,  with  a  system  for  the  assembling  of  these  parts  into  machines  of  accurate  and 
finely-balanced  action,  the  small  working  parts  comprising  a  great  variety  of  cams,  hooks,  shuttles,  levers, 
connecting-bars,  plates,  pins,  and  flat  and  spiral  springs.  Of  the  whole  number  of  metal  parts,  some  75  per  cent, 
may  be  roundly  reckoned  to  be  made  direct  from  manufactured  wire  aud  plate,  fall  50  per  cent,  being  screws,  and 
the  rest  pins,  studs,  punched,  bent,  and  swaged  plates,  and  springs.  The  remaining  parts  are  gray  and  malleable 
castings  and  forged  and  maf.hined  parts  of  various  descriptions. 

The  operations  in  sewing-machine  manufacture  may  be  enumerated,  in  kind,  as  follows:  In  general,  there 
is  gauging,  inspecting,  assembling,  testing,  and  packing;  on  the  wood  work,  milling,  kiln-drying,  re-sawing, 
planing,  scraping,  forming,  gluing,  turning,  grubbing,  wood-filling,  and  varnishing ;  on  the  metal  work,  milling, 
polishing,  and  drilling  are  the  most  general  operations;  the  principal  remaining  opi^rations  being  the  pickling 
and  japanning  of  cast,  wrought,  and  sheet  metal;  the  cutting  of  Avrought  aud  sheet  metal  and  of  needles;  the 
annealing  and  plating  of  wrought  and  sheet  metal;  the  swaging  and  stamping  of  sheet-metal  parts  and  needles ;  the 
casting,  cleaning,  tumbling,  and  ornamenting  of  cast  metal  parts ;  the  forging,  turning,  filing,  and  hardening  of 
wrought-metal  i)arts,  and  the  tempering,  scouring,  and  straightening  of  needles. 

Of  the  metal  work,  the  bulk  of  the  material  passes  successively  from  the  foundery  through  the  tumbling-room, 
annealing,  japanning,  drilling,  turning,  milling,  grinding  and  polishing,  ornamenting,  varnishing,  adjttsting,  and 
proving  departments.  The  tool-making,  screw-making,  attachment-making,  and  needle-making  departments  are 
auxiliary,  and  the  wood-working  and  cabinet-making  departments  constitute  a  separate  and  distinct  manufacture. 

In  the    proper  manufacturing  departments   of    sewing-machine   works    the  operatives  are  not  commonly 

employed  by  the  day.     There  may  be  considered  to  he  two  systems,  which  are  often  more  or  less  merged,  viz, 

Rubcontract  and  piece-work,  under  salaried  foremen.     In  the  former  the  greater  part  of  the  work  is  done  by 
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subcontractors,  who,  under  the  superintendent,  exercise  the  functions  of  foremen,  and  usually  give  the  work 
their  personal  supervision,  employing  their  hands  by  the  day  or  by  the  piece.  It  is  to  their  interest  and 
profit  to  increase  the  productiveness  as  largely  as  possible,  and  to  the  devices  of  this  class,  in  the  development 
of  minor  details  to  secure  the  greatest  result  from  the  smallest  outlay,  the  improvement  in  productive  efficiency  io 
this  and  in  kindred  manufactures  is  largely  due.  The  system  of  employing  head  machinists  by  piece-work  or 
contract  may  almost  be  esteemed  a  germinant  principle  in  the  development  of  special  machinery  and  a  higher 
productive  efflciency  in  the  manufacture;  but  works  are  now  very  commonly  conducted  under  salaried  foremen, 


No.  1. 

some  classes  of  operatives  working  by  the  piece  and  some  by  the  day.  The  strict  subcontract  system,  despite  its 
advantages  in  the  hands  of  men  of  mechanical  genius,  depends  for  its  continuance  upon  a  rapidly-changmg 
condition  of  manufacture  and  the  promise  of  liberal  margins  of  iiroflt,  and  this  was  the  state  of  the  sewing-machme 
industry  until  the  expiration  of  patents,  closer  competition,  and  the  collapse  of  inflated  values  after  the  civil  war 
wrought  such  a  change  that  in  some  factories  the  system  was  abandoned.  It  was  said  in  these  cases  that  the  efforts 
of  subcontractors  to  maintain  their  profits  caused  them  to  make  shift  with  an  underpaid  class  of  help,  while  by 
650 


SEWING-MACHINES.  35 

the  direct  employment  of  operatives  by  piece-work  under  salaried  supervision  the  product  was  improved  both  in 
quantity  and  in  quality,  and  a  body  of  operatives  of  superior  competence  was  secured,  to  whom  higher  rates  of 
wages  could  profitably  be  paid. 

At  the  factory  of  the  Wilson  Sewing-Machine  Company,  Chicago,  Illinois,  there  is  employed  a  uniforui  method 
of  accounting  for  material  used  and  work  done  under  the  piece-work  system  by  means  of  tickets.  In  the  assembling 
department  duplicate  checks  are  used.  There  are,  in  the  assembling  process,  a  number  of  classes  of  work,  each 
characterized  by  a  se])arate  form  of  tag  or  check,  and  on  the  completion  of  each  kind  of  work  a  check  is  attached  to 
the  machine,  and  the  duplicate  is  held  by  the  operative  till  the  end  of  the  month,  when  the  number  of  checks 
handed  in  should  agree  with  that  of  those  taken  from  the  machines  before  shipment. 

In  keeping  account  of  piece-work  on  small  parts,  trays,  with  or  without  compartments,  are  commonly  used,  as 
is  the  case  in  watch  and,  to  a  less  degree,  in  pistol  work. 

An  illustration  is  presented  (No.  1)  of  a  small  portion  of  the  main  machine-shop  of  the  Wheeler  &  Wilson  works 
at  Bridgeport,  Connecticut,  as  it  conveys  as  impressive  an  idea  of  these  machine-shop  interiors  as  could  be 
furnished  by  any  other  example. 

Not  more  than  three  or  four  concerns  in  the  country  extend  their  operations  over  the  whole  range  of  work, 
including  case-making  and  needle-making.  In  some  cases,  however,  the  management  covers  the  wide  range  from 
the  ownership  of  forests  and  getting  out  raw  material  to  extensive  transportation  facilities  and  ramifications  of 
agencies  for  marketing  the  product  throughout  the  world. 

The  advantages  of  large  wholesale  manufacture  and  handling  are  great,  bvit  are  difficult  to  define.  Perhaps  in 
the  machining  and  assembling  the  difference  is  from  10  to  20  per  cent,  between  a  factory  turning  out  400  and  one 
turning  out  40  machines  a  day.  But  the  smaller  factories  also  avail  themselves  of  wholesale  facilities  by  making 
favorable  contracts  with  large  founderies,  cabinet  works,  screw  factories,  and  the  like,  and  confining  themselves  to  a 
portion  of  the  machining  and  the  japanning,  assembling  and  proving,  or  what  might  be  called — to  borrow  an 
expression  common  in  watch  factories,  and  not' to  be  understood  in  any  general  sense — the  manufacturing  end  ot 
the  work. 

In  general,  it  may  be  said  that  the  interchangeable  system  is  carried  to  its  fullest  extent,  parts  of  cases  and 
the  smallest  machine  j)arts  being  furnished  separately  as  a  regular  feature  of  the  trade,  and  long  illustrated  lists 
of  the  pieces  being  supplied  to  customers  and  to  agencies,  to  facilitate  the  ordering  of  these  detailed  parts. 

Between  1860  and  1870  a  notable  change  in  the  industry  took  place,  the  number  of  establishments,  as  reported, 
diminishing  from  75  to  49,  and  the  average  number  of  operatives  per  establishment  increasing  from  about  30  to 
nbout  150.  For  the  same  number  of  operatives  in  1870,  as  compared  with  1860,  the  wages,  cost  of  material,  and 
value  of  product  were  only  slightly  increased,  and  the  value  of  product  above  material  was  diminished;  but  the 
capital  investment  returned  in  1860,  amounting  to  $62,158  per  100  oi)eratives,  if  compounded  at  6  per  cent,  for  ten 
years,  would  not  reach  the  sum  of  $120,140,  the  ratio  of  capital  per  hundred  operatives  returned  in  1870.  Most 
of  this  apparent  increase  is  due  to  the  more  complete  returns  obtained  in  1S70;  but  an  increased  investment  in 
capital  per  operative  was  undoubtedly  required  by  the  enlargement  of  factories  and  the  introduction  of  improved 
plant,  machinery,  and  manufacturing  facilities.  In  1880  the  capital  requirement  appears  still  further  increased 
relative  to  the  number  of  operatives,  the  number  of  establishments  being  smaller,  and  a  greater  proportion  of  the 
operatives  being  employed  in  the  larger  factories.  In  1860  nearly  one-half  the  operatives  were  employed  in  factories 
having  from  10  to  50  hands ;  in  1870  nearly  all  were  employed  in  factories  having  between  100  and  500  hands ;  and 
in  1880  about  one-half  were  employed  in  factories  having  1,000  or  more  hands  and  about  30  per  cent,  in  factories 
having  between  300  and  1,000  hands. 

The  movement  of  the  industry,  so  far  as  observed  in  some  notable  instances,  has  been  toward  those  points 
enjoying  the  greatest  comuiercial  advantages,  which  strongly  emphasizes  the  necessary  connection  between 
manufacturing  and  commercial  facilities. 

Owing  to  variations  in  design  and  in  workmanship,  no  very  definite  figures  can  be  given;  but  it  is  estimated, 
upon  deductions  drawn  from  the  manufacture  of  several  prominent  styles  of  machine,  that  in  the  jiroduction  of 
100,000  ordinary  treadle  machines  per  annum  there  will  be  required  about  175  operatives  for  the  machining,  about 
120  for  the  assembling  and  proving,  about  120  for  the  foundery  work,  about  40  for  japanning  and  ornamenting,  and 
about  100  for  packers,  teamsters,  clerks,  etc.  And  by  way  of  illustration  it  may  be  further  said  that,  under  equal 
conditions,  where  a  factory  doing  the  whole  proper  manufactaring  work  will  turn  out  120  machines  per  annum  per 
operative,  a  factory  omitting  the  cabinet-,  case-,  and  needle-making  may  be  considered  to  have  a  capacity  of  about 
ICO,  and,  omitting  also  the  foundery  work,  of  nearly  200  machines  per  annum  per  operative.  Upon  some  unusual 
styles  of  machine  the  machine  work  is  much  less,  while  for  the  heavier  styles,  such  as  are  specially  designed  for 
manufacturing  purposes,  much  more  labor  is  obviously  required;  but  the  cases  stated  approximate  to  averages  of 
actual  conditions. 

The  increase  in  productive  efiaciency  per  operative  in  1880  over  1870  may  be  stated  as  not  less  than 
20  per  cent,  for  favorable  conditions  of  i^resent  manufiicture— a  statement  which  will  not  appear  excessive 
when  we  come  to  consider  in  greater  detail  the  nature  of  the  improvements  made  in  the  several  departments. 
There  has  also  been  a  continuous  improvement  in  fineness  of  workmanship.     Cams,  which  in  1870  were  machined 

651 


36  MANUFACTURES  OF  INTERCHANGEABLE  MECHANISM. 

with  a  variation  from  exactness  of  one  and  one-half  thousandths,  are  not  now  allowed  a  discrepancy  of  half  a. 
thousandth  of  an  inch.  When  the  manufacture  was  first  commenced,  sewing-machine  work  was  considered  coarse 
as  compared  with  gun  work,  but  it  is  now  very  accurate,  sometimes  more  accurate  than  much  of  the  gun  work.  The 
requirements  of  light,  rapid,  and  easy  running  have,  within  the  past  decade,  secured  a  great  improvement  in 
nicety  of  fit  and  balancing  in  all  the  working  parts.  This  change  is  the  result  of  many  gradual  improvements,  not 
only  in  the  design  of  the  sewing  mechanism  (most  of  the  large  establishments  having  introduced  new  and  improved 
machines  since  1870),  but  in  the  machine  tools,  for,  whatever  device  is  used  in  machining,  nicety  of  work  must  be 
secured  by  nicety  of  manufacturing  mechanism. 

As  a  part  of  the  manufacturing  process,  sewing-machines  are  usually  tested  both  by  sewing  muslin  and  by 
sewing  several  thicknesses  of  duck  or  beaver.  It  is  hard  to  speak  further  of  the  workmanship  and  perfection  of 
operation  attained  in  American  sewing  machinery  without  appearing  to  make  distinctions  inappropriate  to  a  report 
treating  of  the  manufacture  of  sewing-machines  generally,  rather  than  of  the  merits  of  particular  machines.  Suffice 
it,  then,  to  say  that  family  machines  are  made  which  will  make  over  2,000  stitches  a  minute,  which  will  sew  600 
stitches  a  minute  with  No.  60  cotton,  using  the  same  cotton  as  a  driving-belt  for  the  machine,  and  which  will 
sew  either  the  thinnest  gauze  and  tissue  paper  or  many  thicknesses  of  the  heaviest  goods,  such  as  leather,  heavy 
duck,  beaver,  and  even  tin,  and  will  execute  other  work  requiring  a  combination  of  delicacy,  accuracy,  easy 
action,  strength  and  speed  probably  unapproached  by  any  other  class  of  ordinary  machinery.  This  is  the  more 
remarkable,  because  they  are  adajited  to  household  use  and  require  only  a  slight  degree  of  skill  in  the  operative. 

Of  the  labor  employed  in  the  manufacture  the  greater  i^art  is  not  of  any  skilled  trade,  about  one-third 
of  the  whole  number  of  operatives  being  usually  paid  the  wages  of  skilled  men — as  good  a  criterion  as  any  by 
which  to  estimate  the  ratio  of  skilled  labor. 

FoUNDBRY  WORK. — Great  advance  has  been  made  in  the  rapidity  of  molding,  which  is  due  to  the  use  of 
improved  flasks  and  molding-machines ;  and  in  many  branches  of  the  work  within  a  few  years  past  skilled 
labor  has  been  displaced  by  unskilled  labor,  or  only  so  far  skilled  as  a  man  may  become  after  a  few  days^ 
experience.  One  man  will  in  a  day  mold  54  legs  or  sides  of  the  machine  stand,  69  cross-pieces,  or  100  treadles. 
One  man  with  a  boy  will  now  mold  300  balance-wheels  in  a  day,  the  labor  being  unskilled,  whereas  in  1870 
one  skilled  molder  could  only  mold  65  balance-wheels  in  a  daj\  This  advantage  is  due  to  the  use  of  flasks 
of  improved  construction  and  convenience  in  handling,  enabling  an  unskilled  man  to  mold  two  wheels  in  each 
flask,  and  to  the  use  of  molding-machines.  Using  molding-machines,  one  man  with  a  boy  helper  will  in 
a  day  mold  from  150  to  180  band-wheels  of  such  a  kind  that  40  was  formerly  considered  a  good  day's  work  for 
a  skilled  molder.  Of  a  small  casting,  called  a  spooler,  10  patterns  being  set  in  one  flask  and  the  molding- 
machine  being  used,  one  man  with  a  boy  helper  will  mold  from  1,600  to  1,750  a  day,  where  but  750  to  900  spoolers 
were  formerly  molded  by  one  skilled  man  in  a  daj'.  Where  one  skilled  molder,  using  a  common  flask,  molded 
from  35  to  50  arms  of  sewing-machines  in  a  day,  a  comparatively  unskilled  man,  using  improved  hinged  flasks,  and 
not  using  a  machine  press,  will  now  mold  112  arras  in  a  day.  A  citation  of  such  instances  as  these  gives  an  idea  of 
the  nature  and  extent  of  the  improvement  taking  place,  as  well  as  of  the  difficulty  in  making  statements  as  to  its 
exact  amount.  The  utilization  of  unskilled  labor  to  such  purpose,  and  the  increased  eflicieucy  of  working,  are  not 
commonly  as  great  as  in  tlie  examples  cited. 

The  great  bulk  of  the  iron  used  in  the  manufacture  of  sewing-machines  is  American  iron,  although  for  the  softer 
iron  some  Scotch  pig  is  occasionally  used  in  favorable  conditions  of  the  market.  The  usual  proportion  of  coal  to  iron 
in  the  cupolas  is  about  one  to  five  by  weight,  but  in  general  a  greater  proportion  of  coal  is  necessary  to  insure  greater 
fluidity  in  the  molten  metal.  On  sewing-machine  castings,  under  conditions  of  efficient  working,  between  200  and 
300  pounds  of  castings  are  made  per  man  per  day  for  all  classes  of  labor  in  the  foundery,  the  molding  occupying  the 
greater  part  of  the  dny,  and  the  casting  commeuciug  about  three  or  four  o'clock  in  the  afternoon.  There  are  more 
molders  and  fewer  common  laborers  and  core-makers  in  proportion  than  are  required  for  heavier  and  less  uniform 
work,  but  the  introduction  of  skill-saving  appliances  makes  it  difficult  to  draw  the  line  between  skilled  and 
unskilled  labor. 

Even  the  largest  castings,  such  as  legs,  cross-pieces,  and  treadles,  are  cleaned  in  rumblers  or  tumbhng-barrels 
with  small  bits  of  star-iron.  With  the  larger  castings  these  small  bits  do  all  the  actual  tumbling,  the  castings 
being  firmly  set  within  the  barrels.  Some  of  the  smaller  barrels  are  hung  off  the  geometrical  axis,  which  causes  the 
pieces  to  rush  endwise  of  the  cylinder  as  well  as  to  revolve.  It  is  stated  that  in  some  factories  the  rapidity  of 
machining  sewing-machine  castings  has  within  a  few  years  been  nearly  doubled  by  the  judicious  annealing  of  the 
pieces.  This,  however,  is  only  local,  since  an  equal  rapidity  of  work  is  attained  by  other  factories  using  a  softer 
quality  of  iron,  without  annealing,  which  is  liable  to  distort  pieces  of  such  shapes  as  lack  uniformity  and  rigidity. 
The  arm  of  the  sewing-machine  is  sometimes  smoothed  with  a  hand-file  instead  of  being  tumbled,  on  account  of 
difficulty  in  packing  into  the  tumbling-barrel  and  liability  to  break  the  edges. 

Sixteen  or  eighteen  tumbling-barrels,  with  an  attendance  of  five  or  six  men,  will  suffice  for  a  factory  with  an 
output  of  100,000  machines  per  annum.  For  such  a  factory  from  50  to  60  horse-power  will  be  required  for  the  barrels, 
cupola  blasts,  and  other  founderj'  imrposes. 

Forging. — One  of  the  characteristic  differences  between  a  gun  factory  and  a  sewing-machine  factory  is  that 
the  material  is  in  the  former  case  forged,  while  in  the  latter  the  great  weight  of  it  is  cast,  and  blacksmithing  plays 
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but  a  small  part  in  the  whole  economy  of  the  work.     It  is,  however,  an  important  part,  and  of  growing  importance 
<lrop-forgings  being  sometimes  snbstituted  for  malleable  castings,  making  a  stronger  bnt  not  a  cheaper  article. 

Among  the  earlier  instances  of  the  introduction  of  drop-forging  with  dies  was  its  use  by  Albert  Eames,  in  1S5G, 
ia  the  manufacture  of  the  hook  of  the  Wheeler  &  Wilson  machine.  This  hook,  being  of  peculiar  form,  required 
an  ingenious  succession  of  dies  for  the  upsetting  and  swaging  of  the  metal,  so  that  it  might  be  brought  without 
cracking  or  injury  from  the  merchant  bar  to  the  form  ready  for  machining. 

As  a  large  factory  may  require  only  a  few  drops  and  hammers,  and  as  in  some  forms  of  sewing-machines  very 
few  special  forgings  are  used,  most  of  the  parts  being  machined  directly  from  forms  of  merchant  iron  or  from  gray 
and  malleable  iron  or  steel  castings,  the  place  of  this  work  in  the  general 
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system  of  manufacture  need  not  be  considered  at  great  length ;  but  it  may  be 
noted  that  the  manufacture  of  shuttles  from  drop-forgings  for  the  supply  of 
sewing-machine  makers  is  specially  carried  on  by  a  company  at  Hartford, 
Connecticut,  under  a  process  of  forging  the  shuttles  from  solid  bars,  instead 
of,  as  previously,  making  them  by  bending  up  pieces  of  sheet-metal  and  brazing 
or  soldering  in  the  points.  Tliese  shuttles  are  made  from  oue-third  to  one-half 
inch  square  rods,  are  swaged  to  the  desired  shape  between  suitable  dies,  and 
are  then  cold-pressed.  They  undergo  a  considerable  number  of  machine  cuts 
in  the  finishing,  some  of  this  work  being  done  with  great  rapidity  by  special 
machines.  Two  machines,  tended  by  two  boys,  will  finish  between  4,000  and 
5,000  spools  for  shuttles  in  teu  hours. 

Machining. — The  machining,  especially  of  the  wrought-iron  parts,  is 
similar  to  such  work  in  gim-making.  The  work  may  be  rated  by  cuts  or 
operations,  and  is  usually  doue  by  the  piece.  There  are,  for  example,  in  all,  3-4 
operations  on  a  "  Weed  "  shuttle,  128  operations  on  the  "  Wheeler  &  Wilson"  hook,  70  operations  upon  ahemmer,  32 
upon  a  presser,  and  so  on.  The  number  of  operations  required  upon  a  piece  is  sometimes  used  by  contractors  in 
estimating  the  cost  of  its  production,  but  only  with  a  special  knowledge  of  the  case,  as  an  operation  is  not  always 
a  well-defined  quantity.  Some  of  the  operations  are  slight,  involving  little  labor  and  a  small  expense  per  piece 
(which  may  be  rated  in  tenths  of  a  mill),  while  others  are  much  more  costly. 

In  machining  with  irregular-outlined  mills  or  cutters  a  great  variety  of  work  is  done,  and  there  is  a  great  range 
of  practice  in  speeding  and  feeding  the  cutters  and  work,  depending  upon  the  depth  of  cut,  hardness  of  material, 
rigidity  of  machine,  heating  of  work  and  tools,  and  strength  of  cutter  teeth.  With  a  slow  feed  and  slight  depthiug 
a  high  velocity  may  be  given  to  the  cutter,  but  with 
a  deep  and  rapid  feed  its  velocity  must  be  slower.  In 
order  to  secure  the  highest  efflciency  without  injury 
to  the  quality  of  the  work,  the  speed  and  feed  demand 
great  watchfulness  and  adaptation  to  varying  condi- 
tions, the  tendency  being  to  run  the  tools  at  too  high 
a  speed  for  piece-work  and  at  too  low  a  speed  for  time- 
work.  As  an  example  of  work  in  milling,  a  "  Wilson" 
feed-plate  undergoes  seven  milling  oi^cratious — three 
on  hand-  and  four  on  power  feed  machines.  A  man 
and  a  boy  will  tend  eight  milling  machines,  and  will  in  a 
month  of  2C0  hours  do  the  milling  on  5,000  feed-plates, 
5,000  long  and  5,000  short  connections.  The  average 
time  of  a  milling  operation  is  two  or  three  minutes, 
including  setting  and  stopping.  In  steel  the  speed 
of  cut  is  about  two-thirds  as  gxeat  as  in  cast-iron, 
most  of  the  cast-iron  being  either  soft  iron  as  cast  or 
else  softened  by  annealing.  In  case  of  facing-mills 
and  mills  of  irregular  form  the  speed  is  rated  for  the 
greatest  diameter,  the  surface  speed  in  inches  per 
minute;  that  is,  the  tangential  ^'clocity  of  the  greatest 
circumference  is  for  heavv  cuts  in  steel  as  low  as  120, 
and  in  cast-iron  as  low  as  180  inches.  A  surface  speed  as  high  as  500  inches  is  more  common  for  ordinary  cuts  in 
soft  cast-iron  and  300  to  400  inches  in  steel.  Smoothing  cuts,  which  take  olf  only  a  few  thousandths  of  an  inch, 
are  sometimes  made  with  mills  running  at  a  surface  speed  of  upward  of  1,000  inches  per  minute. 

Cam-cutting  is  one  of  the  most  peculiar  operations  in  machining  sewing-machine  parts,  and  it  is  usually  effected 
by  special  machinery,  supplanting  ordinary  proflliug-machiues. 

The  sewing-machine  part  shown  in  the  figure  (Xo.  2)  is  called  a  feed-cam.     Upon  this  the  edges  and  laces  of 
*wo  small  cams  have  to  be  cut,  the  cams  being  shown  as  though  one  were  slightly  in  advance  of  the  other,  the  entire 
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part  being  a  single  solid  piece.  A  machine  for  cutting  these  cams  is  here  illustrated  (JSTo.  3).  The  head-stock 
carries  upon  its  spindle  two  mills,  one  for  facing  the  upper  surfaces  and  the  other  for  forming  the  cams.  The  work 
is  held  upon  a  rock-shaft  spindle,  and  has  a  turning  feed,  while  its  position  relative  to  the  cutter  is  determined  by 

a  cam  pattern  which  guides  the  rock  shaft.  After  one 
cam  has  been  milled,  a  single  motion  of  a  pin  throws 
the  work  forward  and  shifts  it  to  a  new  position  for 
the  milling  of  the  second  cam.  Its  capacity  is  200  a 
day,  two  facing  and  two  circumferential  edging  cuts 
in  an  average  of  three  minutes.  One  man  is  capable 
of  tending  three  or  four  machines. 

The  heart-cam  milling-machine  embodies  a  peculiar 
principle,  namely,  that  of  turning  modified  by  profiling. 
The  heart-cam  groove  is  of  a  peculiar  form,  approaching 
that  of  a  portion  of  a  circular  ring,  but  is  not  circular, 
although  the  profiling  is  based  upon  a  rotary  oscillat- 
ing movement,  the  work-plate  upon  the  spindle  shown 
in  the  illustration  given  (No.  4)  having  such  a  move- 
ment, while  the  variation  from  the  circular  is  effected 
by  the  movement  of  a  slide,  also  shown,  which  is 
actuated  by  a  former.  One  of  these  machines,  at  an 
average  of  two  cuts,  roughing  and  finishing,  in  three 
minutes,  working  in  steel,  will  cut  150  heart-cams  a 
day,  one  man  tending  three  machines  and  cutting  450 
cams.  This  machine  displaced  profiling,  at  which  one 
man  is  required  to  a  machine.  Probably  one  operative 
with  three  heart-cam  machines  will  do  four  or  five  times  as  much  work  as  one  operative  with  a  profiling-machine. 
Another  form  of  feed-cam  machine  is  also  shown  (No.  5).    This  exhibits  a  swinging  spindle,  on  which  are  the  former 

cams,  which  are  pressed  against  a  guide  roller  by  the  action 
of  a  weight,  the  feed  cam  to  be  milled  being  carried  by  the 
"former"  spindle,  which  is  driven  by  bevel  gears. 

Another  machine  of  high  efficiency  completely  finishes 
the  band-wheels  of  sewing-machines.  "With  ordinary  ma- 
chine tools  the  chucking,  boring,  and  grooving  of  the  rim 
and  squaring  of  the  hub  could  not  be  done  by  a  man  at  the 
rate  of  25  a  day.  With  the  machine  illustrated  (No.  6) 
upward  of  110  a  day  are  completed.  When  the  work 
revolves  and  the  tool  is  held  in  place  the  operation  is 
called  chucking.  The  wheel  is  first  chucked,  that  is,  placed 
in  a  rotary  holder,  in  which  it  is  successively  acted  upon 

an  entering  drill,  a 
reamer,   and  a  face- 


by  five  tools  in  a  turret-head,  viz: 


through  drill, 
mill  for 


an    enlarging  drill,  a 


squaring  up  the  front  side  of  the  hub.  A  tool 
actuated  by  a  handle  is  then  pushed  forward  through  the 
power  sjiiudle,  which  is  hollow,  and  thus  faces  off  the  back 
of  the  hub,  and  the  groove  in  the  rim  is  then  turned  by 
a  tool  advanced  in  a  tool-rest  at  the  side.  Even  more 
ingenious  is  the  machine  for  turning  the  compound  balance- 
and  band-wheel,  which,  in  addition  to  all  the  foregoing 
work,  has  to  turn  the  rim  of  the  large  balance-wheel  to  a 
half  round.  This  is  done  by  a  side  tool  fed  in  a  semicircle. 
An  eutire  wheel,  with  its  eight  distinct  machine  cuts,  is  per- 
fectly finished  at  the  cost  of  labor  of  IJ  cents  each,  rating 
the  boy  tender  required  for  the  work  at  $1  50  a  day. 

In  an  ordinary  gear-cutter,  working  on  the  small  bevel 
gears  of  machines  of  the  Singer  and  other  types,  about 
forty  gears  can  be  cut  in  a  day,  but  with  a  special  gear-cutter  having  an  automatic  feed  one  man  can  tend  two 
machines,  each  cutting  150  bevel-gears  a  day,  or  at  the  rate,  per  operative,  of  one  gear  in  two  minutes,  each  gear 
having  about  25  teeth.  Au  illustration  is  shown  (No.  7)  of  a  valuable  special  form  of  milling-machine,  a  double- 
spindle  machine,  for  milling  the  heads  of  sewing-machine  arms,  the  term  "head"  being  sometimes  applied  to  the 
top  of  the  machine,  and  again  in  some  styles  of  machine  to  the  fore-end  of  the  arm.  This  machine  does  away  with 
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the  difficulty  of  setting  or  bedding  the  arm  for  the  second  or  finishing  cut,  and  thus  gives  an  exactitude  of  cut 
very  necessary  iu  this  part,  beside  a  saving  of  upward  of  25  per  cent,  in  the  labor.  The  second  setting,  or 
bedding,  increases  liability  to  inaccuracy. 

The  shuttle-race  milliug-raachine  here  illustrated  (So.  S)  is  a  curious  form  of  two-spindle  machine,  roughing  and 
finishing.  It  cuts  the  curved  shuttle-race  in  the  bed,  Miuch  iu  the  machinery  is  fastened  upon  vertical  work- 
plates  actuated  by  sector  gears  and  turning  upon  pivots.  Such  a  double-head  machine,  or  such  a  pair  of  machines 
as  shown,  will  rough  cut  and  tinish  300  shuttle-races  in  a  daj-,  re(iuiring  but  one  attendant. 

In  lapping  rolls  and  arbors  as  done  by  hand  one  man  reduces  from  80  to  100  in  a  day;  but  as  done  by  special 
machinery,  one  man  reduces  400  a  day  with  much  greater  precision,  the  machine  occupying  only  about  half  of  his 
time,  leaving  the  rest  for  attendance  upon  some  other  work. 

In  surface  and  round  grinding  a  great  deal  of  effective  work  is'  done  by  the  use  of  solid  emery  or  corundum 
wheels. 

Considerable  advance  has  been  made  in  the  operation  of  turning.  In  a  machine  for  circle  turning  balance- 
wheels,  with  an  automatic  circle-feed,  the  tool  being  carried  by  a  sector  gear,  one  man  tends  six  machines,  turning 
out  6,000  balance-wheels  per  week. 

In  simple  turning  the  highest  present  efficiency  obtained  in  piece-work  (as  distinct  from  wire-work,  in  which 
the  articles  are  machined  from  a  continuous  rod)  is  when  the  workman  loses  no  time;  that  is,  wheu  all  his  time  is 
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employed  in  setting  the  work  in  lathes.  The  number  of  machines  he  can  tend  will  then  be  directly  as  the  time  spent 
by  the  tool  in  passing  the  length  of  the  work.  One  of  the  most  effective  arrangements  is  used  m  the  turning  ot 
small  sewing-machine  arbors.  The  lathes  are  arranged  side  by  side  in  sets  of  six,  the  attendant  bemg  at  the  ends 
toward  the  tail-stocks,  and  he  is  thus  enabled  to  place  aud  remove  the  work  for  two  sets,  or  for  12  lathes,  but  has  no 
time  for  false  motions.  Such  sets  of  machines  are  sometimes  given  the  expressive  name  of  batteries.  Machine  work 
of  this  kind  is  like  type-setting;  the  amount  of  work  that  may  be  done  depends  on  individual  alacrity,  and  some 
workmen  will  by  practice  attain  a  phenomenal  efficiency.  ,,      ■       x- 

In  turning'band-wheels  by  special  machinery,  one  man  tending  eight  automatic-feed  machines  (having  four 
consecutive  operations  without  resetting  the  work)  is  fully  equivalent  to  five  men  turning  with  ordinary  lathes. 

In  drilling  great  strides  have  been  made,  and  in  many  instances  the  efficiency  is  two,  four,  or  even  ten  or 
twelve  times  as  great  as  by  the  methods  in  use  in  the  same  work  iu  1870.  Many  exann^les  of  such  saving  might 
be  stated,  and  there  is  scarcely  a  factory  from  which  such  instances  might  not  be  drawn.  A  boy  tends  two 
machines  each  drilling  two  holes  at  a  time,  oue-quarter  of  an  inch  in  diameter  and  1.}  inches  deep.  Each  dull 
i«  stated  to  feed  at  the  rate  of  over  1-J  inches  a  minute,  and  the  holes  arc  drilled  at  tue  -^"^^^ ^^^  IJ^-"';;;^ 
Other  machines  drill  three  or  four  holes  at  a  time.  In  a  machine  for  drilling  castors  oim  boy  in  ^t  nda  c  ,  he 
is  a  chucking  arrangement,  the  work-holder  turning  on  a  vertical  pivot  and  ^^'-^^V  '  T  fri'  ei  tl  ^tencl  r 
being  a  set  of  three  holders  on  each  side  of  the  pivot.     While  the  holes  on  one  side  are  being  \  ^«  ^^ 

unclamps  the  holders  on  the  other  side,  turns  a  hinge,  and  throws  out  the  castors  and  chips,  and  b,  the  time  he  has 
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placed  the  blanks  the  other  three  holes  are  drilled.  Thus  one  boy  will  drill  2,000  castors  a  day,  it  being  merely  a 
question  of  placing  blanks.  Other  and  larger  \York  is  drilled  on  chucking  arrangements  of  a  similar  character.  On 
such  a  one  a  treadle-bearing  is  counterbored,  and  the  pitman-pin  on  the  treadle  turned,  not  only  at  one  operation 

but  three  or  four  at  one  operation.  With  a  drilling 
and  counter-sinking  machine  for  another  description  of 
large  special  work,  one  man  tending  two  macliiaes  does 
as  much  work  as  twelve  men  could  do  with  common 
di ill-presses,  or  as  sixty  men  could  do  iu  drilling  by 
hand  with  ratchets. 

The  speed  of  the  drilling-tool  varies  greatly  with 
the  hardness  of  the  iron.  Where  400  balance-wheels 
may  be  drilled  in  soft  iron  without  resharpeuing  the 
drill,  iu  hard  and  variable  iron  the  drill  has  to  be 
resharpened  after  drilling  fifty,  or  sometimes  even  as 
few  as  seven  or  eight  holes. 

An  illustration  is  given  of  a  horizontal  chucking- 
machine  (No.  9)  for  special  sewing-machine  work. 
This  class  of  special  machinery  has  greatly  increased 
the  efficiency  in  drilling,  reaming,  tapping,  and  other 
work  upon  small  and  S2iecial  i)arts,  and  the  machine  in 
question  has  a  third  set  of  chucking-spiudles  at  right 
angles  with  two  others,  so  that  the  operation  of  the 
chucking  (and  turning)  tools  in  line  upou  opposite  ends 
of  the  work  is  perfectlj^  concentric,  and  the  tools  of  the 
third  set  are  successively  brought  up  to  center  truly 
upon  a  point  of  that  line.  Thus,  with  the  proper  fix- 
tures upon  the  bed,  work  can  be  machined  on  three 
sides  with  a  variety  of  cuts.  The  possibility  of  such  a 
result  in  exact  work  will  commend  this  magnificent 
tool  to  the  machinist,  not  only  as  an  example  of  a 
labor-saving  machine,  but  of  the  highest  attainment  in 
the  manufacture  of  precise  and  accurate  mechanism. 
In  screw-making  the  machines  used  are  turret- 
lathes,  such  as  illustrated  in  cut  iSTo.  10,  and  these  automatic  machines  are  so  ]jrolific  iu  operation  that  for  the  most 
exact  work  the  chief  hinderance  is  in  the  necessity  of  frequently  replacing  the  dies  and  tools  that  become  worn  in  the 

work.  These  machines  will  turn  out  from 
eight  to  twenty  times  as  many  screws  per 
operative  as  the  hand  turret-lathe,  which 
is  itself  a  labor-saving  machine  of  great 
facility  and  usefulness  iu  many  branches 
of  manufacture. 

The  wire  is  fed  by  a  gripping  and  cen- 
tering chuck.  It  is  advanced  to  gauge 
length,  the  heads,  steps,  and  shanks  of 
the  screw  are  turned  by  successively-oper- 
ating tools;  the  thread  is  put  on  by  a 
die-tool,  and  the  hollow  mandrel  carrying 
the  wire  is  then  reversed  to  draw  the 
thread  out  of  the  dies,  and  if  the  head  is 
to  be  "milled"  or  chucked  it  is  turned 
against  an  impression  roller,  after  which 
the  screw  is  cut  off,  the  chuck  opens,  the 
wire  is  fed  forward,  and  so  on  in  repeti- 
tion. The  movements  in  this  machine  are 
effected  from  cams  on  a  shaft  below  the 
mandx'el  and  turret,  separate  cams  serving 
to  shift  the  belt,  turn  the  turret,  operate 
the  chuck,  and  bring  forward  the  cutting- 
off  and  stamping  tools.  Some  of  the  cams  in  question  are  placed  upon  the  faces  of  large  pulleys,  thus  affording  a 
large  and  exact  movement  with  little  wear. 
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In  the  wire-griping  and  feeding  chucks  the  grip  is  eiiected  by  the  closing  in  of  jaws  by  a  simi)le  slide 
movement,  and  the  feed  is  obtained  by  a  movement  of  the  chuck,  or,  in  some  cases,  by  a  simple  stop  pressing-  against 
the  back  end  of  the  wire  rod  and  actuated  by  a  weight  upon  the  release  of  the  grip.  Some  of  the  tools  in  use  are 
illustrated  (No.  11).  The  die-holder  (which  may  be  made  to  hold  a  tap  instead  of  a  die)  has  a  shank  revolving 
in  a  sleeve,  which  engages  with  the  holder,  by  a  right-  and  left-hand  chuck,  to  prevent  jar  or  break  in  the  reversal 
of  the  movement.     The  box-tool  is  a  holder  made  to  receive  a  number  of  cutters. 

Automatic  turret-lathes  require  one  man  or  boy  to  four  or  more  machines,  sometimes  as  many  as  eighteen 
for  the  slower  work.  The  machines  for  turning  out  small  work  require  more  attendance,  but  each  machine  turns  out 
a  much  greater  number,  upward  of  4,000  a  day  for  the  simplest  and  smallest  screws.  In  some  forms  of  machine 
the  throw  and  stoppage  of  the  turret  are  effected  by  the  action  of  a  lever  with  a  pin  moving  in  a  cam  groove  in  a 
disk.  The  machine  known  as  the  Brattleboro'  screw-machine  is  a  peculiarly  ingenious  but  complicated  construction 
which  performs  all  the  operations,  including  slotting  the  head;  but  it  lacks  simplicity,  and  a  higher  efficiency  can 
be  obtained  by  using  automatic  turret-lathes  in  combination  with  separate  slotting-machines.  Taking  the  run  of 
sewing-machine  screws  in  a  large  factory,  it  is  found  that  the  slotting-machines  averaged  nearly  300,000  screws 
per  machine  per  month,  making  iifteen  or  twenty  slots  a  minute.  A  lathe  attachment  for  slotting  screw-heads  is 
shown  in  the  cut  (No.  113).     This  is  fastened  to  the  bed  of  the  lathe  and  carries  the  blank,  a  horizontal  movement 
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of  the  lever  opening  the  jaws  for  its  insertion,  while  a  downward  movement  governed  by  a  stop  brings  the  screw-head 
HP  against  the  mill  or  saw,  which  is  placed  upon  an  arbor  between  the  centers  of  the  lathe.  ^Vith  this  an  active 
boy  can  slot  from  10,000  to  15,000  screws  in  a  day. 

In  machine  work  on  sewing-macbines  it  may  be  said,  in  general,  that  screw-machines  average  about  one 
attendant  to  six;  milling-machines,  one  to  six;  cam-cutters,  one  to  three  or  more  ;  and  engine  lathes,  one  to  three. 
Most  of  the  other  operations  require  an  attendant  to  a  machine.  In  polishing,  one  man  on  an  average  appears  to 
polish  the  equivalent  of  the  polished  parts  of  fifteen  or  twenty  machines,  although  the  work  is  ot  course 
apportioned  among  the  operatives  according  to  the  kinds  of  parts  to  be  polished. 

Tool-making  constitutes  a  considerable  factor  in  the  machine  work,  sometimes  employmg  15  or  20  per  cent,  of 
all  the  operatives  engaged  in  machining-,  this  prominence  being  due  to  the  requuements  of  tine  gauging  and 
interchangeable  work,  and  to  the  great  consumption  of  tools  by  rapid  working,  and  because  much  of  it,  being  job 
-^vork  of  a  special  nature,  has  not  shared  in  the  increased  efficiency  of  other  work. 

NEEDLE-MAKiNG.-Needle-making  constitutes  a  distinct  branch  of  manufacture,  and  the  product  bears  no 

necessary  relation  to  the  product  in  sewing-machines.     Some  of  the  operations  in  needle-makmg  are:  cutting, 

griiuhng,  tipping  the  blank,  swaging,  cutting  to  length,  rough-pointing,  tipping,  grooving,  eye-punchmg,  burring, 

hardening,  tempering,  polishing,  brushing,  scouring,  and  buifing.     The  machinery  used  is  largely  of  private  designs, 
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of  -n-hich  a  detailed  description  is  not  permissible;  but  it  is  essentially  wire^-orking  machinery,  involving,  perhaps 
no  new  principles  of  metal-working,  but  with  features  of  special  adaptation  which  have  resulted  from  costly 
experiment  and  experience. 

The  steel  wire  is  first  straightened,  then  turned  to  taper,  cut  off  and  passed  between  two  small  mills,  that  groove 
it;  but  as  the  groove  does  not  extend  the  full  length  after  grooving,  the  rough  needle  is  in  automatic  machines 
grasped  by  a  small  lever  with  jaws,  withdrawn,  and  deposited  in  a  tray.  This  grooving  is  sometimes  done  in  a 
separate  machine. 

The  punching  of  the  eye  is  done  with  great  rapidity,  either  by  a  small  punch  press  or  by  a  miniature  drop.. 
In  polishing  the  needle  and  the  needle  eye,  rolling,  burring,  and  other  finishing  operations,  ingenious  contrivances- 
are  used,  but  the  straightening  after  annealing  has  still  to  be  done  by  hand-hammer  and  anvil. 

The  i^roductive  efflciency  in  needle-making  has  been  greatly  increased  by  automatic  movements,  and  by 
combining  mechanism  so  as  to  effect  a  transfer  of  the  piece  from  one  operation  to  the  next  without  resetting  by  the 

human  hand.  In  these  respects  needle-making 
has  simply  kept  pace  with  other  wire-workmg 
processes,  in  which  such  great  development 
has  been  made  within  the  past  ten  or  fifteen 
years.  From  6  to  8  per  cent,  of  all  the  operative 
labor  on  sewing-machines  may  be  considered 
to  be  employed  in  needle-making. 

WooD-woEKiNG. — Case-making  for  sew- 
ing-machines is  a  manufacture  which,  it  is 
most  obvious,  may  be  entirely  different  from 
and  independent  of  the  manufacture  of  the 
sewing-machine  movement ;  but  since  it  is 
embraced  among  the  departments  of  a  com- 
plete sewing-machine  factory,  under  one  com- 
mon system  and  management,  it  is  here  briefly 
considered.  In  sewing-machine  work  proper 
the  value  of  product  per  operative  is  but  httle 
more  than  in  the  case  work,  but  in  the  former 
the  value  of  material  used  is  about  one-fourth, 
while  in  the  latter  it  is  about  two-fifths  the 
valae  of  the  product.  In  the  former  the  horse- 
power required  is  about  one-fourth  of  one 
horse-power,  while  in  the  latter  it  is  upward 
of  two-thirds  of  a  horse-power  per  operative, 
and  in  the  cruder  operations  of  wood-working 
as  much  as  four  or  five  horse-power  per  opera- 
tive. About  six  times  as  much  power  per 
machine  is  required  for  the  wood-working  as 
for  the  other  machinery.  While  in  sewing- 
machine  work  proper  ten  machine-tenders  on 
the  average  attend  seventeen  to  twenty  ma- 
chines, in  case-making  ten  machine-tenders 
on  the  average  attend  eleven  or  twelve  ma- 
chines. In  cabinet-shops  the  machine-tenders 
are  less  than  half  of  all  the  hands.  In  the 
other  departments  of  sewing-machine  work 
(including  the  fonndery  and  other  non-machine  work)  the  machine-tenders  constitute  as  many  as  60  per  cent,  of 
all  the  hands,  and  of  the  machine-shop  work  alone  a  very  much  larger  proportion. 

Of  the  machine  plant  required  for  case-making  nearly  50  per  cent,  of  the  whole  number  of  machines  are 
sawing-machines,  about  12  per  cent,  drilling  and  boring,  10  per  cent,  molding  and  carving,  10  per  cent,  sand-papering 
and  polishing,  C  per  cent,  turning,  C  per  cent,  planing,  and  the  rest  machines  for  jointing,  matching,  dovetaiUng, 
sticking,  and  so  on.  But  it  is  obvious  that  the  numbers  of  many  wood-working  machines  are  increased  for 
convenience  of  access  rather  than  for  anything  like  continuous  use,  and  the  output,  as  a  measure  of  mechanical 
efaciency,  becomes  an  impracticable  consideration,  as  is  the  case  with  many  machine  tools.  One  saw-table,  with  an 
attendant,  might,  for  example,  suffice  for  doing  the  saw-table  work  on  a  vast  number  of  table-tops  of  a  specified 
pattern,  but  such  figures  might  convey  distorted  ideas  of  the  actual  product  and  methods  of  manufacture. 
"Wood-working  machines  require,  when  in  use,  an  attendant  to  a  machine,  excepting  in  a  few  machines,  such  as  surface 
planers,  where  two  men  are  required  to  handle  the  stock.    The  machinery  used  in  cabinet  work  exhibits  some 
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notable  improvements,  especially  that  of  the  molding  and  dovetailing  class,  and  that  used  in  the  shaping  of  knobs 
fancy  moldings,  and  ornaments.     In  one  case,  in  a  nice  operation  of  molding  formerly  done  by  hand,  one  man  tending 
a  special  machine  does  a  work  equal  to  the  hand- work  of  fifteen  men. 

Between  metal-  and  wood- working  machinery  there  may  be  stated  this  prime  distinction:  In  metal-working  the 
man  has  most  frequently  to  wait  for  the  machine,  but  in  wood-working  the  operation  is  so  much  more  rapid  and  the 
material  requires  so  much  more  handling,  that  the  machine  may  be  said  to  wait  for  the  man.  In  the  former  case  the 
problem  is  to  devise  rapid  or  semi-automatic  ma- 
chinery which  will  enable  a  man  to  utilize  all  his 
time;  in  the  latter  case  the  problem  is  to  give  a 
higher  value  to  time  already  fully  occupied,  which 
may  be  best  done  by  a  wholesale  manufacture,  in 
which  each  man,  by  devoting  himself  to  a  single 
kind  of  work  in  repetition,  insures  a  great  saving 
of  cost  as  compared  with  ordinary  mixed  cabinet 
work,  a  saving  often  four-  or  five-fold.  A  special 
machine  will,  for  example,  turn  knobs  faster  than 
a  boy  can  place  them.  Its  highest  efficiency  is 
attained  when  the  boy  is  fully  occupied,  and  its 
productiveness  is  then  so  great  as  to  reduce  the 
cost  to  a  very  small  sum  compared  with  other  por- 
tions of  th6  work.  It  will  not  be  profitable  to 
introduce  expensive  mechanism  for  setting  knobs 
faster  than  a  boy  can  do  it.  This  is  cited  tp  explain  the  absence  of  automatic  machinery  in  wood-working 
and  in  many  kinds  of  metal-working.  In  order  to  make  it  profitable  to  save  labor  by  expensive  machinery 
there  must  be  a  large  principal  of  labor  to  be  saved,  and  if  this  labor  is  already  slight,  by  reason  of  the 
expedition  of  methods  in  use,  the  subject  becomes  less  interesting  to  the  capitalist  than  to  the  ingenious  mechanic. 
The  cost  of  other  labor,  and  of  handling,  marketing,  tariff  duties,  and  so  on,  becomes  so  disproportionately  large 
relative  to  the  item  of  labor  to  be  saved  that  the  saving  will  not  secure  such  a  reduction  of  price  as  will,  by  an 
increased  demand  for  the  product,  warrant  the  expenditure. 

No  one  who  examines  the  fitting  and  jointing  of  a  piece  of  fine  wood-work  can  fail  to  see  the  importance  of 
interchangeability  in  the  manufacturing  system,  although  the  parts  may  not  be  designed  to  be  separated  after 
finishing.  Interchangeability  saves  a  great  amount  of  fitting  and  job  work  in  the  manufacture,  and  by  careful 
kiln-drying  and  the  filling  and  finishing  of  the  wood,  so  as  to  prevent  dessication  or  reabsorption  of  moisture  with 
the  consequent  shrinkage  or  expansion  of  the  finished  wood- work,  a  high  and  enduring  degree  of  interchangeability 
is  attained  in  the  most  careful  and  substantial  work. 

Other  woke. — The  small  working  parts  of  sewing-machines  are  annealed  in  oil.  Being  heated  in  furnaces, 
in  iron  boxes,  the  boxes  are  removed  by  suitable  tongs  from  the  furnaces,  the  lids  are  struck  off,  and  the  small 
pieces  are  poured  into  an  oil-tank  with  a  sieve-bottom,  which  can  be  raised  for  their  removal. 

In  japanning,  the  legs  of  the  stand  are  usually  dip-japanned,  the  head  being  painted  with  japan  of  a  different 
quality.  Dip-japanning  saves  a  great  deal  of  labor,  and  in  some  cases,  by  special  methods,  it  is  ajiplied  to  the  finest 
work  with  results  unexcelled  by  brush-work. 

Until  within  five  or  six  years  past  ornamenting  has  for  the  most  part  been  done  by  skilled  labor,  some  of  the 
operatives  attaining  great  efficiency  in  the  work ;  but  at  some  factories  the  work,  by  a  process  analogous  to  stencil 
work,  is  done  by  boys. 

The  assembling,  setting  up,  and  running  of  machines  occupies  a  man  on  the  average,  with  the  division  of  labor, 
to  from  two  to  four  machines  per  day.  A  girl  employed  in  testing  machines  by  stitching 
will  try  upward  of  twenty  machines  a  day.  In  the  matter  of  boxing,  with  the  division 
of  labor,  one  man  will  make  and  pack  boxes  for  as  many  as  twenty  machines  a  day,  usiug 
about  200  feet  of  lumber.  For  all  the  work  about  one  foreman  to  thirty-five  operatives 
and  one  clerk  to  fifty  operatives  may  be  considered  average  ratios.  Teaming,  porterage, 
and  common  labor  occupy  a  considerable  number  of  men,  the  common  labor  being  partly 
general  and  partly  divided  among  the  several  departments.  Such  figures  as  the  foregoing 
are  intended  to  convey  average  ideas  of  the  division  and  efficiency  of  labor  in  large 
factories.  As  such,  they  are  offered  without  apology,  although  for  different  factories  such 
ratios  will  often  vary  greatly. 

For  the  information  embodied  in  this  section  of  the  report,  the  writer  is  indebted  to  many  parties ;  but  for 
coMtesies  extended,  especial  acknowledgment  is  due  to  Hon.  Nathaniel  Wheeler,  of  Bridgeport,  and  Mr.  F.  A. 
Piatt,  of  Hartford,  Connecticut. 
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IV.— THE  MANUFACTURE  OF  LOCOMOTIVES  AND  RAILROAD  MACHINERY. 

A  report  on  the  manufacture  of  locomotives  must  needs  be  prefaced  by  some  account  of  the  product,  and  this 
may  best  be  defined  by  briefly  recounting  the  changes  in  that  product  from  the  earliest  days  until,  by  years  of 
experience  and  by  changed  requirements,  there  have  been  gradually  developed  the  salient  features  of  the  present 
types  of  American  locomotives. 

It  is  nearly  fifty  years  since  locomotive  building  was  inaugurated,  and  when  fairly  beyond  the  experimental  stage 
more  men  were  required  in  the  work  per  locomotive  i^er  annum  than  are  now  required.  The  locomotive  of  that 
time  cost  nearly  as  much  as  a  standard  passenger  locomotive  of  the  present  day,  while  the  latter  is,  on  the  average, 
three  or  four  times  as  heavy,  even  more  powerful  in  proportion,  and  incomparably  superior  in  finish  to  the  former. 

In  1832  the  "Old  Ironsides"  was  built  by  Mr.  M.  W.  Baldwin:  It  was  modeled  after  the  English  "Planet" 
type,  with  a  stiff  wooden  frame  and  inside  connections.  Up  to  1840  most  of  the  Baldwin  engines  were  built  with 
inside  connections,  as  were  also  the  earlier  Eogers  engines;  but  outside  connections  afterward  became  more 
generally  api^roved,  inside-connected  engines  having  now  become  practically  obsolete.  Mr.  Thomas  Eogers  was 
an  early  advocate  of  outside  connections,  and  in  1837  filed  iu  the  patent  of&ce  a  specification  for  counterbalancing, 
which  was  not  in  general  use  until  some  years  later,  and  even  then  was  considered  less  essential  to  the 
inside-  than  to  the  ourside-connected  engines.  In  1839,  in  Mr.  Baldwin's  practice,  the  outside  frame  was  abandoned, 
and  the  machinery,  truck,  and  pedestals  of  the  driviug-axles  were  attached  directly  to  the  boiler.  From  that  time 
the  wood  parts  of  the  frame  were  gradually  displaced  by  iron.  About  1837  equalizing  beams  were  used  on  the 
East  wick  and  Harrison  engines,  some  method  of  equalizing  being  necessary  to  distribute  the  weight  upon  the  two 
pairs  of  drivers  then  introduced.  In  1841  Mr.  Baldwin  built  some  engines  for  freight  traffic  with  the  drivers  geared, 
but  in  1842  his  six-wheel  connected  engine  met  with  more  general  favor.  In  this  the  four  forward  wheels  had 
inside  journals  running  in  boxes  held  by  wide  and  deep  wrought-iron  beams,  one  on  each  side  and  disconnected, 
the  engine  frame  on  each  side  having  a  spherical  pin  bearing  in  a  socket  midway  between  the  axles  of  the  frame. 
Tlie  cylindrical  boxes  used  could  also  turn  in  the  pedesftals,  and  the  connecting-rods  had  ball-and-socket  joints, 
with  jjlay  enough  to  enable  the  engine  to  pass  short  curves. 

The  driving-wheels  of  "Old  Ironsides"  had  cast-iron  hubs,  wooden  spokes,  and  wrought-iron  tires,  and  the 
driving-axle  was  placed  in  front  of  the  fire-box.  The  "  half-crank  "  for  inside-connected  engines  was  patented  by 
Mr.  Baldwin  in  1834.  The  "  E.  L.  Miller"  (1834)  had  driving-wheels  of  solid  bell-metal,  which  soon  wore  out,  but 
lat^r  driving-wheels  were  built  with  hubs  and  spokes  in  a  siogle  iron  casting,  and  wood  fellies,  breaking  joint  in 
thicknesses,  and  bound  with  wrought-iron  tires,  secured  by  bolts.  In  1834  Mr.  Baldwin  built  his  engines  with 
the  driving  axle  back  of  the  firebox,  and  Mr.  ISTorris  built  engines  with  drivers  in  front.  The  latter  plan 
gave  the  greater  adhesion,  and  the  former  the  longer  wheel-base.  To  obtain  the  necessary  adhesion,  Mr.  Baldwin 
had  recourse  to  the  Miller  patent  for  throwing  part  of  the  weight  of  the  tender  upon  the  driving-wheels  of  the  engine. 
It  was  at  this  time  considered  impracticable  to  cast  a  chilled  car-  or  truck- wheel  in  one  solid  piece,  and  the  hubs  were 
cast  in  three  pieces  and  banded  together  with  wrought-iron,  the  interstices  being  filled  with  lead  or  spelter.  The 
"  Brandywine  ",  Baldwin's  eighteenth  engine  (1835),  had  brass  tires,  to  give  more  adhesion,  but  they  soon  wore  out. 
Mr.  Eogers  began  the  manufacture  of  wrought-iron  tires  in  1834,  but  in  1838  S.  Vail  &  Co.,  Morristown,  New  Jersey, 
are  said  to  have  been  the  only  American  manufacturers  of  tires,  which  were  then  made  only  1^  inches  thick.  In  1838 
Mr.  Bahlwin  began  using  chilled  wheels  for  trucks,  the  truck-wheels  having  previously  been  made  with  tires;  and  in 
183C  Mr.  H.  E.  Campbell  patented  an  eight-wheel  engine  with  two  pairs  of  driving-axles,  one  before  and  one  behind 
the  firebox.  This  combined  the  plans  of  Messrs.  Korris  and  Baldwin,  and,  with  the  addition  of  equalizing  springs, 
was  substantially  of  the  same  type  as  the  standard  American  locomotive  of  to-day.  The  last  half-crank  engine  was 
built  at  the  Baldwin  works  iu  1849.  Steel  axles  were  tried  as  an  experiment  about  this  time,  and  chilled  tires  for 
drivers  begau  to  be  used  a  few  years  later.  The  use  of  steel  tires  shrunk  upon  the  wheel  centers  was  not  begun  until 
after  1800.  These  tires  were  then  imported.  In  1863  the  Eogers  works  built  their  first  engine  of  the  "Mogul"  type 
(three  pairs  of  drivers  with  a  pony  truck),  and  the  first  engine  of  the  "Consolidation"  type  (four  pairs  of  drivers 
with  a  pony  truck)  was  built  by  the  Baldwin  works  in  1866.    In  these  large  freight  locomotives  some  of  the 
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many  drivers  are  made  without  flanges,  to  facilitate  the  turning  of  curves.  In  1870^  the  practice  of  shrinking 
on  steel  tires,  -without  the  use  of  bolts  or  rivets,  was  begun  at  the  Baldwin  works  in  building  some  locomotives  for 
the  Kansas  Pacific  railroad. 

In  1868  the  introduction  of  narrow-gauge  roads  began  to  create  a  demand  for  suitable  locomotives.  Some  of 
these  narrow-gauge  locomotives  have  been  built  of  a  weight  of  not  less  than  25  net  tons,  and  within  the  past  decade 
the  manufacture  of  steam  and  compressed-air  street  cars  and  motors  has  been  fairly  inaugura.ted. 

The  use  of  four-wheeled  swiveling-trucks  was  one  of  the  features  which  characterized  the  early  American  as 
distinguished  from  the  English  locomotives ;  but  one  of  the  most  notable  improvements  of  American  practice  was 
in  the  invention  by  Mr.  Baldwin  of  ground  steam-joints,  instead  of  joints  made  with  canvas  and  red  lead,  then  the 
English  practice.    With  this  change  the  steam  pressure  employed  was  raised  from  60  to  120  pounds. 

"  Old  Ironsides  "  had  a  loose  eccentric  for  each  cylinder.  These  loose  eccentrics  were  reversed  by  a  pin  in  a 
stop  on  the  axle  working  in  a  half-circular  slot.  This  was  changed  to  a  fixed  eccentric  for  each  cylinder,  with 
rods  extending  from  the  eccentric  straps  to  the  arms  of  a  rock-shaft  beneath  the  foot-board  of  the  engine,  the 
reversal  being  effected  by  shifting  the  connection  between  the  rods  and  the  rock-shaft  arms.  In  these  early  engines 
fixed  eccentrics  were  commonly  used,  but  Seth  Boyden's  "  Essex"  (1838)  had  valves  worked  without  eccentrics, 
moving  by  levers  from  the  cross-heads,  each  cross-head  communicating  motion  to  the  valve  of  the  opposite  cylinder. 
In  1838  Mr.  Baldwin  adopted  the  use  of  double  eccentrics,  each  terminated  by  a  straight  hook  and  reversed  by 
a  lever.  He  used,  under  specification,  a  form  of  link  motion  in  1840,  and  in  1842  a  link  motion  similar  to  that 
used  by  Stephenson.  (The  link  motion  had  been  used  by  William  T.  James,  of  Kew  York,  in  1832.)  In  1845 
Mr.  Baldwin  adopted  the  half-stroke  cut-off,  in  which  there  were  two  slides  operated  by  separate  eccentrics,  the 
cut-off  eccentrics  being  set  at  half-stroke.  The  same  year  Mr.  Eogers  began  using  independent  cut-off  valves, 
operated  by  various  combinations  of  links  and  V-hooks,  and  in  1850  he  introduced  the  present  form  of  shifting  link. 
Meanwhile  Mr.  Baldwin  continued  experimenting,  introducing  several  forms  of  variable  cut-off,  one  of  which  had 
a  wrapping  connection  on  a  quadrant  and  curved  link,  for  varying  the  position  of  the  block.  He  then  used 
the  "Cuyahoga"  cut-off,  with  lever  and  shifting  link.  Finally,  in  1857,  after  putting  on  a  number  of  them,  under 
specification,  he  adopted  the  present  form  of  link  motion. 

The  "  Old  Ironsides"  had  a  D-shaped  smoke-box  with  sides  concaved,  to  make  room  for  the  cylinder.  The  boiler 
was  30  inches  in  diameter,  with  72  one  and  one-half  inch  copper  tubes  7  feet  long.  The  "  Sandusky"  (Eogers,  1837)  had 
a  bonnet  smoke-stack  with  deflecting  cone.  Most  of  the  early  engines  had  high  domes  over  the  fire-boxes.  In  1835 
Mr.  Baldwin  commenced  the  practice  of  driving  copper  ferrules  on  the  outside  of  the  copper  tubes,  to  make  a  tight 
joint  with  the  tube-sheet,  instead  of,  as  before,  driving  the  ferrule  or  thimble  inside  the  tube.  At  present,  with  iron 
tubes  and  copper  ferrules,  the  end  is  swaged  down,  the  copper  ferrule  brazed  on,  and  the  iron  projecting  end  turned 
or  riveted  over  against  the  ferrule  and  tube-sheet.  For  copper  tubes  wrought  iron  thimbles  had  also  been  used. 
These  were  found  liable  to  leak,  but  about  1850  this  defect  was  obviated  by  the  use  of  cast-iron  thimbles,  a  device 
of  Mr.  W.  S.  Hudson.  In  1844  iron  flues  or  tubes  were  first  used  in  the  Baldwin  engines.  Morris,  Tasker  &  Co.  had 
made  lap-welded  tubes  in  1838,  and  butt- welded  tubes  prior  to  that  year ;  and  Eoss  Winans  had  also  made  iron  tubes 
by  hand  for  his  locomotives.  Experiment  showed  no  api^reciable  advantage  in  copper  over  iron  tubes.  Mr.  Eogers 
first  used  expansion  plates  to  provide  for  the  lengthening  of  the  boiler  under  steam,  and  about  1850  the  wagon  top 
was  substituted  for  the  dome  boiler.  Prior  to  this  time  there  had  been  many  experiments,  with  the  view  of  burning 
anthracite  coal,  and  in  1854  deflectors  in  the  fire-box  began  to  be  used,  sheet-iron,  water-leg,  and  fire-brick  deflectors 
being  tried.  In  1856  there  were  built  at  the  Baldwin  works  for  the  Pennsylvania  railroad  locomotives  having  straight 
boilers  with  two  domes,  and  in  1859  locomotives  having  "  Dimpfel "  water-tube  boilers  were  built  for  the  PhiUxdelphia, 
Wilmington  and  Baltimore  railroad.  Fire-boxes  of  low  steel  began  to  be  built  in  18G1,  and  had  come  into  very 
general  use  by  1866 ;  and  in  1868  all-steel  boilers  (fire-boxes,  barrels,  and  tubes)  were  built  for  the  Pennsylvania 
railroad.  In  present  practice  both  straight  and  wagon-top  boilers  are  built.  In  1876  steel  boilers,  with  corrugated 
sides,  were  built  at  the  Baldwin  works  for  the  Central  railroad  of  New  Jersey. 

The  "Old  Ironsides"  had  9*  by  18  inch  cylinders,  the  "Sandusky"  11  by  16  iuch  cylinders;  iu  1S40  the  largest 
Baldwin  pattern  had  12J  by  10  "inch  cylinders.  The  "Gov.  Paine",  a  fast  passenger  eugine  (1849),  had  17-^  by  20 
inch  cyhnders,  and  in  1852  a  freight  locomotive,  weighing  56,000  pounds,  had  18  by  22  inch  cylinders.  The  first 
"Consolidation  "  engine  (1866)  had  20  by  24  inch  cylinders,  and  the  "Uncle  Dick "(1878)  had  20  by  26  iuch  cylinders. 
The  cylinders  of  the  early  engines  were  generally  inclined,  but  by  1805  horizontal  cylinders  had  become  the  rule. 
Mr.  Baldwin  was  the  first  American  builder  to  use  an  outside  cylinder,  which  was  made  with  a  circular  flange,  bolted 
to  the  boiler.  In  1852,  on  some  engines  for  the  IMine  Hill  railroad,  these  flanges  were  brought  around,  nearly 
meeting,  with  only  a  spark-box  between,  and  later  each  cylinder  and  half  saddle  was  cast  in  oue  piece,  and  the 
saddles  set  face  to  face,  and  when  horizontal  cylinders  came  into  general  use  the  rights  and  lefts  were  made 
interchangeable. 

The  early  engines  had  neither  cabs  nor  sand-boxes.  Cabs  were  first  used  in  Xew  England,  aud  the  first 
Baldwin  engines  provided  with  sand-boxes  were  built  in  1846. 

"Old  Ironsides"  was  estimated  to  draw  30  tons  gross  40  miles  an  hour  on  a  level.  In  1838  Mr.  Baldwin  believed 
that  an  engine  weighing  26,000  pounds,  loaded,  and  with  12J  by  16  inch  cylinders,  was  as  heavy  as  would  ever  be 
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called  for;  but  the  requirements  of  heavy  freight  and  passenger  service  demanded,  for  economy  no  less  than  for 
convenience,  larger  and  stronger  engines,  the  heaviest  ever  built  at  the  Baldwin  works  ("  Uncle  Dick",  1878)  weighing, 
with  water  in  the  tank,  115,000  pounds.  In  1849,  at  the  Baldwin  works,  there  were  built  a  number  of  fast  passenger 
engines  of  the  type  of  the  "Gov.  Paine"  (Vermont  Central  railroad),  which  could  start  from  rest  and  run  a  mile  in 
43  seconds:  but  these  engines  lacked  sufficient  adhesion.  Within  the  past  few  years  some  attention  has  been  given 
to  the  manufacture  of  fast  passenger  locomotives,  a  number  having  been  built  which,  with  light  trains,  will  run  60 
miles  or  more  an  hour.  Of  these,  a  locomotive  for  the  Bound  Brook  line  has  a  single  pair  of  6J-foot  drivers  and  a 
patented  arrangement  for  varying  the  distribution  of  the  weight  between  the  drivers  and  a  pair  of  trailing- wheels. 

At  the  Brooks  locomotive  works  the  average  weight  of  locomotives  built  in  1869  was  28  tons  for  passenger 
and  30  tons  for  freight  engines ;  but  the  average  is  now  35  tons  for  passenger  and  42  tons  for  freight  engines,  showing 
a  rapid  increase  in  weight,  and  it  is  believed  by  many  that  50-ton  consolidation  engines  will  soon  become  the 
prevailing  type  and  size  for  American  freight  service. 

Examples  of  the  performance  of  engines  might  be  given  at  great  length  and  in  great  variety.  For  the  Baldwin 
engines  the  loads  are  calculated  on  the  basis  of  the  utilization  for  adhesion  of  fully  one-fourth  the  weight  on  the 
driving-wheels.  A  standard  "American  type"  passenger  locomotive,  with  35,000  pounds  on  the  driving-wheels, 
will  pull  1,000  tons  gross  on  a  level,  and  on  1,  2,  and  3  per  cent,  grades  will  pull  25  J,  12  J,  and  7^  per  cent,  of  that  load 
respectively ;  a  consolidation  engine,  with  94,000  pounds  on  the  driving-wheels,  will  pull  2,740  tons  gross  on  a 
level,  and  on  1,  2,  and  3  per  cent,  grades  will  pull  26^,  13  J,  and  8  per  cent,  of  that  load  respectively.  In  some  heavy 
freight-  and  switching-engines  the  entire  load  is  upon  the  driving-wheels,  consolidation  locomotives  having  usually 
85  to  88  per  cent.,  Moguls  80  to  85  per  cent.,  standard  American  passenger  locomotives  60  to  70  per  cent.,  "double- 
enders"  about  50  per  cent.,  and  fast  passenger  locomotives  as  Little  as  35  to  40  per  cent,  of  their  total  weight  upon 
the  driving- wheels. 

The  endurance  of  an  engine  in  service  is  very  great,  but  the  necessary  repairs  will  average  from  IJ  to  6  or  7  cents 
per  mile,  according  to  service.  Steel  tires  last  six  or  seven  years  before  wearing  out.  In  the  transitional  stage 
of  locomotive  building,  engines  capable  of  much  longer  service  were  not  infrequently  broken  up,  laid  aside,  or  made 
over  on  account  of  the  introduction  of  improvements  in  design.  At  present  the  high  quality  of  material  and  of 
workmanship  promises  a  degree  of  endurance  which  will  require  many  years  to  ascertain,  and  the  uniformity  of  parts 
cannot  fail  to  lessen  the  cost  of  repairs.  It  must,  however,  be  remembered  that  the  service  required  of  a  locomotive 
is  much  heavier  and  more  exacting  than  it  was  ten  years  ago,  cars  often  being  loaded  twice  as  heavily,  and  the 
weight  of  trains  actually  drawn  averaging  nearly  twice  as  heavy  for  the  same  size  of  locomotive. 

The  present  American  locomotive  may  be  fairly  considered  an  established  criterion  of  excellence.  It  is 
characterized  by  accuracy  and  beauty  of  workmanship  and  strength,  combined  with  flexibility  and  adaptability  to 
many  difQcult  conditions  of  service — an  adaptability  which  has  given  it  the  precedence  where  such  conditions  have 
to  be  met.  Although  the  great  demands  of  railroad  traffic  and  travel  in  this  country  have  absorbed  the  greater 
part  of  the  product,  American  locomotives  have  been  supplied  to  foreign  countries  using  railroads  in  such  numbers 
as  to  make  them  an  important  factor  in  the  extension  of  facilities  of  travel  and  communication  abroad. 

The  manufacture  of  locomotives  in  locomotive- works  is  so  far  based  upon  the  use  of  costly  and  partly-finished 
materials  that  the  additional  labor  and  expense  involve  less  than  half  the  value  of  the  final  product.  The  iron 
and  steel  plates,  steel  tires,  sheet-brass  and  iron,  copper  pipe,  smoke-  and  feed-pipes,  chilled  wheels,  bolts,  rivets, 
hardware,  fittings,  boiler-tubes,  flues,  and  other  materials  are  in  themselves  costly  products,  and  some  of  the 
forgings  and  the  steel  and  iron  castings  are  often  produced  for  the  work  by  separate  establishments  having 
special  facilities.  On  the  whole,  the  raw  material,  properly  speaking,  has  its  value  more  than  trebled  before  it  is 
brought  into  the  locomotive-works  as  material  for  the  manufacture.  In  comparing  the  manufacture  of  locomotives 
with  the  manufacture  of  small  engines  or  of  sewing-machines,  where  the  value  of  material  in  locomotive 
manufacture  is  doubled,  in  that  of  small  engines  it  is  nearly  trebled,  and  in  sewing-machines  quadrupled; 
but  in  locomotive  building  the  same  increment  of  added  value  requires  the  employment  of  a  considerably 
greater  number  of  artisans  (at  similar  rates  of  wages)  than  are  employed  in  the  manufacture  of  small 
engines;  principally  because  the  prices  of  locomotives  are  ruled  by  the  wholesale  purchases  of  large  railroad 
corporations,  while  the  prices  of  small  engines  and  machinery  are  ruled  to  a  great  degree  by  small  buyers  making 
single  purchases.  In  short,  in  the  manufacture  of  locomotives,  the  cost  of  putting  the  product  upon  the  market  is 
reduced  to  a  minimum,  and  of  the  same  added  value  given  in  the  manufacture  and  marketings  about  60  per  cent, 
additional  goes  for  the  employment  of  artisans  in  locomotive  building,  as  compared  with  the  general  manufacture 
of  steam-engines.  The  composition  by  weight  of  the  various  crude  and  finished  materials  in  a  locomotive  and  tender 
weighing  about  45  tons  (net)  may  be  stated  as  follows:  About  32  per  cent,  pig-iron,  18  per  cent,  bar-  and  hammered- 
iron,  9  per  cent,  boiler-iron  and  steel  (about  one-fifth  of  which  is  for  the  fire-box),  8^  per  cent,  steel  tires,  slides, 
springs,  and  the  like,  7  per  cent,  wheels,  7  per  cent,  wood  for  cab,  tender,  and  lagging,  5  per  cent,  axles  and 
connecting-rods,  4  per  cent,  flues,  3J  per  cent,  tank-iron,  2  per  cent,  lead,  tin,  copper,  smoke-pipe,  glass,  hardware, 
and  fittings,  IJ  per  cent,  bolts  and  rivets,  IJ  per  cent,  cast-  and  sheet-brass,  and  1  per  cent,  sheet-iron. 

The  market  value  of  a  locomotive  in  1880  was  less  than  three-fourths  as  great  as  it  was  in  1870,  the  descent  in  value 
being  very  gradual,  with  the  exception  of  a  very  notable  rise  in  1873  and  a  slighter  appreciation  in  value  after  1879. 
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These  fluctuations  have  mainly  followed  the  general  shrinkage  of  money  values  and  the  fluctuations  in  the  cost  of 
material,  influences  great  enough  to  conceal  any  evidences  of  improvement  in  the  methods  of  manufacture  such 
as  might  here  be  looked  for.  Nevertheless,  there  has  been  a  very  general  advance  in  the  details  of  system  and 
machinery,  which  is  confirmed  in  aggregate  results  of  the  capability  of  a  given  number  of  men  to  perform  a  -iven 
work.  Locomotive-works  have  each  their  individual  status,  some  having  had  less  room  for  improvement  at  the 
beginnmg  of  the  decade.     Although  interchangeability  of  parts  is  coming  to  be  so  general  in  almost  every  line  of 

machinery,  the  system  of  gauging  may  still  lack  thoroughness,  partly  requiring  measuring-rods  and  adjustable  calipers 
till  a  well-mamtained  system  of  standard  gauges  is  secured.  The  character  of  such  standard  gauges  is  very  well 
shown  in  some  illustrations  here  adduced  from  the  practice  of  the  Grant  locomotive  works,  of  Paterson  New  Jersev 
There  is  shown  (No.  1)  a  locomotive  frame,  with  pedestals  and. fittings  and  a  number  of  the  gauges   the  most 
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noticeable  of  which  is  a  long  gauge  with  hardened  bearings  for  drilling.  In  the  second  illustration  (No.  2),  showing 
eccentrics,  eccentric  straps  and  gauges,  there  is  on  the  right  a  jig-frame,  which  is  of  the  nature  of  a  gauge,  being  a 
frame  designed  to  hold  a  machine  part  while  certain  exact  operations  are  performed  upon  it.    In  planing,  the 


Ko.  2. 

hardened  templates  used  are  of  the  sections  of  the  forms  to  be  planed,  and  limit  the  operation.  In  turning,  collars 
and  rigid  calipers  are  commonly  used.  Now,  while  by  such  devices  there  is  secured  a  practical  uniformity  in  all  the 
proper  machine  parts  of  a  locomotive  of  the  same  class  and  make,  yet,  if  there  was  not  such  a  multiplicity  of  standards 
or  different  designs  of  locomotive,  the  advantages  of  the  system  would  be  much  greater.  As  nearly  every  leading 
railroad  and  nearly  every  locomotive  establishment  has  its  special  designs,  the  system  is  largely  impaired,  not 
through  any  lack  of  standard  sizes  or  accuracy  of  workmanship,  but  because  standard  is  opposed  to  standard,  and 
the  expense  of  changing  designs  is  an  obstacle  to  uniform  standards.  Thus  it  is  the  uniform  system  that  stands  ia 
the  way  of  its  own  advancement.  If  the  locomotives  of  a  great  railroad  were  built  without  reference  to  any  close 
degree  of  uniformity,  it  would  be  comparatively  easy  to  gradually  effect  the  introduction  of  any  uniform  system; 
but  if,  as  is  the  case,  that  railroad  already  has  great  numbers  of  locomotives  of  a  specified  design  and  standard, 
the  effort  to  bring  its  standard  into  conformity  with  that  of  any  other  road  or  of  any  locomotive-works  meets  at 
once  another  standard  and  a  standing  obstacle.  On  a  great  railroad  the  slightest  changes  in  equipment  are  usually 
the  subject  of  careful  and  conservative  thought,  because  a  small  innovation,  running  through  tlie  whole  equipment, 
becomes  a  serious  matter  of  expense. 

But  when  we  consider  how  large  a  proportion  of  the  whole  railroad  service  is  engaged  in  the  work  of  railroad 
repair-shops  the  importance  of  a  uniform  system  of  standard  locomotives  becomes  sufficiently  obvious.  On  this 
subject  I  quote  the  following  from  the  circular  of  the  Baldwin  locomotive  works  : 

By  itsmeang  the  expense  of  maintenance  and  repairs  can  be  reduced  to  a  minimum.  A  limited  stocli  of  duplicate  parts,  either 
ordered  with  the  locomotive  or  at  any  time  thereafter,  can  be  kept  on  hand  liy  the  purchaser  and  drawn  from  to  replace  any  worn-out  or 
'woken  part  when  required.  Eepairs  can  thus  be  made  in  the  shortest  possible  time,  and  the  use  of  the  locomotive  lost  for  only  a  few 
lioura  or  days,  or  not  at  all.  The  first  cost  of  duplicates  will  be  much  less  than  the  cost  of  manufacture  in  the  shop  of  the  railroad 
company;  in  many  cases  it  will  be  less  than  the  cost  of  carrying  the  stock  of  raw  material  necessary  for  the  purpose  ;  while  if  the  line 
is  equipped  with  a  limited  number  of  classes  of  standard  interchangeable  locomotives,  the  fpiantity  of  duplicates  necessarily  carried  in  stock 
will  be  small  and  comparatively  inconsiderable  in  the  amount  of  capital  represented.  JIuch  of  tlie  ordinary  outlay  for  shops,  machinery, 
drawings,  and  patterns  can  be" saved,  and  the  necessity  of  maintaining  for  the  purpose  of  repairs  a  large  force  of  skilled  workmen  at  a 
constant  expense  may  be  in  great  measure  obviated. 
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■Without  uniformity  of  parts  repairs  of  locomotives,  like  any  other  species  of  tinkering,  are  costly  out  of 
proportion  to  the  original  expense  of  manufacture.  As  the  requirements  of  a  railroad  in  the  matter  of  repairs 
vary  greatly  from  time  to  time,  the  surplus  force  of  skilled  workmen,  which  must  be  maintained  to  meet  contingencies, 
is  usually  employed  in  the  building  of  locomotives,  many  repair-shops  turning  out  a  few  locomotives  per  month  or 
per  year. 

But  while  the  advantages  of  the  uniform  system  might  be  of  still  greater  avail  in  the  economy  of  railroad 
management  in  the  manufacture  of  locomotives,  this  system  has  within  the  past  twenty  years  wrought  a  great 
change,  improving  the  product  both  in  quantity  and  in  quality,  securing  a  more  economical  division  of  labor,  putting 
the  iQore  skilled  work  into  the  hands  of  fewer  men,  and  preserving  administrative  conditions  of  order  and 
simplicity. 

The  advantages  derived  may  not  appear  great  in  descriptive  detail,  but  they  are  by  no  means  small  in  the 
aggregate.  It  may  be  said  of  machine  work  in  general  that  the  following  were  some  of  the  evils  to  which  the  old 
methods  of  working  were  strongly  liable :  The  lack  of  uniformity  began  in  the  drawing-room.  The  drawings 
were  of  various  shapes,  sizes,  and  scales,  and  when  sent  to  the  blacksmith-shop  would  often  become  so  singed  and 
discolored  that  new  ones  had  to  be  made.  In  the  machine-shop  the  machinist  would  need  to  be  skillful  in  interpreting 
the  drawings,  and  when  in  doubt  as  to  the  meaning  of  lines  or  figures  intended  for  other  parts  of  the  work,  or  as  to 
discrepancies  between  figures  and  scale,  he  would  need  to  consult  the  foreman  or  the  draughtsman.  'No  two  men 
will  measure  exactly  alike  with  a  graduated  rule  or  an  adjustable  pair  of  calipers  capable  of  being  sprung,  and 
when  these  are  used  slight  discrepancies  will  occur.  And  so  when  it  came  to  the  erection  of  the  work,  filing  and 
fitting  and  making  over,  and  perhaps  conferences  of  the  various  fallible  parties  to  apportion  the  blame  for  mistakes, 
were  not  unusual.  Old  castings  and  materials  were  often  left  lying  about  the  shops,  to  the  inconvenience  of  skilled 
workmen,  and  the  whole  work  was  carried  on  with  trial  and  fitting  and  the  apprehension  of  occasional  mistakes. 

In  contrast  is  presented  the  following  outline  of  the  system  pursued  at  the  Baldwin  locomotive  works,  where 
the  interchangeable  system  was  introduced  about  1860.  Standard  office  drawings  to  a  uniform  scale,  with  all 
parts  figured,  are  first  made  of  any  new  design  proposed  to  be  manufactured.  Small  sketch  drawings,  mounted  on 
pasteboard  and  shellacked,  are  furnished  to  the  pattern-makers  for  castings,  to  the  machiuists  for  each  finished 
part,  and  to  the  erecting  shops  to  show  the  relative  positions  of  parts  only.  These  cardboard  sketches  are  on 
uniform  sheets,  and  are  carefully  numbered  and  recorded,  with  all  necessary  reference  to  the  engine  to  which 
they  refer,  in  a  considerable  system  of  book-keeping.  They  are  given  out  as  the  work  demands,  and  are 
required  to  be  promptly  returned  to  the  accountant  on  its  completion.  But  the  drawings  for  the  blacksmith- 
shop  are  so  liable  to  become  destroyed  that,  with  a  view  to  this,  they  are  made  on  tracing  material,  and  the 
record  is  preserved  in  the  original  of  the  tracing.  Each  sketch,  before  being  given  out,  is  examined  and 
verified  by  three  men,  the  measurements  which  concern  the  work  of  each  class,  and  these  only,  being  figured  on 
the  sketch,  which  is  not  generally  drawn  to  scale.  The  gauges  are  made  in  a  gauge-tool  shop,  which  constitutes  a 
separate  department.  From  this  shop  the  gauges  are  furnished  as  drawings  are  furnished  from  the  draughting- 
room,  and  to  it  they  are  returned  for  comparison  with  standards.  The  calipers,  rods,  and  templets  made  for  the 
work  in  the  gauge-tool  shop  are  the  only  standards  of  measurement  allowed  in  the  machine-shops,  no  graduated 
rules  or  scales  being  used.  Most  of  the  machinists  have  only  to  work  to  the  templets  given  them,  and  cannot 
possibly  misunderstand  or  make  errors.  All  the  bolts,  fittings,  and  small  parts  for  a  particular  engine  are  kept  in  a 
separate  cupboard,  in  readiness  for  assembling,  and  are  interchangeable  for  the  same  class  of  engines.  It  is  the 
duty  of  one  class  of  laborers  to  remove  to  their  proper  places  all  refuse  pieces  of  material  which  may  be  left  about 
on  the  floors  of  the  shops,  and  to  keep  all  material  stowed  away  with  economy  of  space.  In  short,  the  whole  system 
is  so  ordered  that  each  man  has  a  simple  work  to  do,  in  which  he  is  unfettered  and  unhampered,  and  in  which  it 
is  scarcely  possible  for  him  to  err.  ISTo  mistakes  are  made,  nor  is  tiuje  or  material  wasted.  These  considerations 
are  so  valuable  that  in  large  works  the  saviug  in  such  a  system,  displacing  less  thorough  and  orderly  methods,  may 
be  rated  in  the  labor  of  hundreds  of  men. 

At  the  Baldwin  locomotive  works  all  parts  of  the  locomotive  are  made  iuterchangeable,  except  the  fitting 
strips  for  the  boilers.  It  was  formerly  regarded  impracticable  to  make  check-pipes  and  valves  interchange,  on 
account  of  the  variation  iu  the  length  of  the  boiler;  but  they  are  now  made  interchangeable  by  starting 
measurements  uniformly  from  one  end  of  the  boiler.  Valve-gears  are  made  interchangeable  to  the  setting  of  the 
val^e.  The  eccentric  straps  are  drilled  to  templet,  and  the  work  would  generally  interchange,  but  as  a  precaution 
the  ecceutric  is  drilled  with  the  strap  fitted.  The  frames  are  planed  and  slotted  to  gauges  and  drilled  to 
steel-bushed  templets;  the  cylinders  are  bored  and  planed  to  gauges;  the  steam-ports,  A-alves,  and  chests  are 
finiohed  and  fitted  to  gauges;  and  the  tires  are  bored  to  gauges.  The  centers  are  turned,  and  the  axles  are  finished 
to  gauges;  e\'ery  bolt  is  made  to  gauge,  every  hole  is  drilled  and  reamed  to  templet,  and  the  cross-heads,  guides, 
guide-bearers,  pistons,  connecting-reds,  and  parallel  rods  are  finished  in  a  similar  manner. 

At  the  Grant  worlds  the  ports  in  the  valve-seat  are  milled  to  size  by  a  cutter  from  a  gauge  which  is  bolted 
upon  the  valve-seat.    This  cutter  works  in  a  block,  which  slides  iu  slots  in  the  gauge  corresponding  to  the  ports. 
The  guide-blocks  also  are  faced  oft  in  a  special  chuck  (which  receives  a  full  set)  to  an  exact  thickness.     Some  parts 
of  the  work  are  finished  by  jig-filing  to  hardened  templets. 
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In  respect  to  capital  required,  it  will  be  fouud  in  general,  although  with  the  exceptions  to  which  this  item  is 
specially  liable,  that  if  the  number  of  operatives  be  taken  as  a  basis  of  comparison  the  capital  reported  will  range 
somewhat  less  for  locomotive  building  than  for  the  wholesale  manufacture  of  certain  classes  of  smaller  mechanism, 
sucli  as  sewing-machines,  lire-arms,  and  small  steam-engines.  The  capital  required  in  a  manufacturing  business 
may  be  classified  into  that  necessary  for  carrying  stocks  of  material  and  finished  goods,  for  the  cost  of  real-estate 
plant  and  of  machine  plant  and  power  and  the  floating  capital  necessary  to  cover  the  conditions  of  trade,  and  the 
payments  for  labor  and  expenses  until  the  avails  are  realized. 

In  locomotive  building  the  cost  of  carrying  material  is  a  large  item,  but  in  point  of  fact,  as  far  as  the  mere 
weight  is  concerned,  a  single  operative  wUl  on  the  average  turn  out  nearly  as  many  thousand  pounds  product  in  a 
large  sewing-machine  factory  as  in  the  locomotive- works,  and  although  the  material  is  more  costly  in  the  latter  case 
no  finished  stock  has  to  be  carried. 

As  to  machine  plant,  the  power  per  operative  will  not  average  much  greater  for  the  locomotive-works  than  for 
a  sewing-machine  factory  (perhaps  one-third  horse-power  per  operative  in  one  case  and  one-fourth  horse-power  per 
operative  in  the  other).  The  estimated  value  of  machinery  per  operative  is  often  greater  in  sewing-machine  than 
in  locomotive  work.  As  to  real  estate,  where  a  given  acreage  suffices  for  the  turning  out  of  a  given  weight  of 
locomotives,  the  same  acreage  is  found  to  be  utilized  by  the  larger  sewing-machine  factories  in  turning  out  a  less 
weight  of  sewing-machines,  and  in  some  instances  a  less  value  and  less  than  half  the  weight  for  the  same  area  of 
floor  space. 

And,  finally,  in  the  marketing  of  goods,  the  maintenance  of  agencies  and  city  offices,  and  the  contingencies  of 
trade,  the  manufactures  of  smaller  mechanism  often  require  a  capital  which  places  the  aggregate  beyond  the 
requirement  for  locomotive  building. 

Taking  as  an  approximate  unit  of  comparison  a  standard  eight-wheeled  engine  of  the  American  type,  with 
tender,  the  engine  weighing  about  30  tons  net,  and  being  worth  in  1880  about  $8,000,  we  may  estimate  for  the 
various  functions  of  locomotive  manufacture  under  the  usual  rauge  of  work  that  to  make  100  locomotives  per 
annum  will,  on  the  average,  require  about  six  (generally  between  five  and  seven)  men  per  locomotive,  and  that 
about  28  per  cent,  of  the  operatives  will  be  occupied  in  erecting  (including  some  fitting,  finishing,  wood-working, 
cab-making  and  common  labor,  but  not  including  boiler-sliop  work),  about  17  per  cent,  in  the  foundery  (including 
the  laborers,  who  will  constitute  a  large  proportion),  about  22  per  cent,  in  the  machining  (including  machine-tool 
work  in  the  erecting-shop,  but  not  the  machining  of  boilers),  about  10  per  cent,  in  the  forging  (exclusive  of  boiler 
work),  about  14  per  cent,  in  boiler  and  tank  making,  and  about  9  per  cent,  in  clerking,  teaming,  and  general  and 
unspecified  service.  It  should  be  said,  however,  that  these  proportions  vary  greatly  from  the  diftereut  ranges  of 
work  and  conditions  embraced  in  the  manufacture,  and  that  it  is  not  easy  to  draw  a  definite  line  between  some  of 
the  departments,  nor  to  eliminate  the  uncertain  factor  of  common  labor.  Increased  efficiency  appears  to  result  more 
from  improved  general  system  than  from  devices  of  mechanism,  the  gain  in  erecting  and  some  other  branches  of 
the  work  being  so  great  in  some  cases  as  to  leave  the  machining  a  greater  percentage  than  before.  But  the  saving 
in  labor  in  some  actual  cases  has  been  from  one-fifth  to  one- third,  as  evidenced  by  various  methods  of  comparison. 

The  number  of  locomotives  produced  per  annum  per  acre  of  plant  is  found  to  range  from  20  to  as  high  as  50, 
and  three  or  four  operatives  (all  included)  may  be  estimated  per  piece  of  power  machinery  and  about  one  horse- 
power per  power  machine,  about  two-fifths  of  the  power  being  for  steam-hammers. 

FouNDEET  WOEK. — In  heavy  foundery  work  there  has  been  no  such  notable  improvement  as  in  the  casting  of 
light  hardware.  In  locomotive-works  comparisons  between  the  same  foundery  in  1870  and  in  1880  are  not  always 
significant,  since  steel  and  other  castings  may  be  manufactured  at  separate  establishments,  and  while  the  output 
in  locomotives  is  increased  the  foundery  may  not  be  proportionately  enlarged.  Cast-steel,  which  is  usually  mnde  by 
separate  concerns,  is  coming  into  more  extended  use,  displacing  cast-iron,  on  the  one  hand,  on  account  of  its  threefold 
greater  strength,  and  displacing  difficult  wrought-iron  forgings  on  the  other,  on  account  of  its  less  expense. 
Cross-heads,  rocker-arms,  wrist-pins,  links,  and  blocks  are  very  commonly  made  of  cast-steel  aud  purchased  as 
material  for  the  work  in  the  form  of  manufactured  castings,  not  costing  half  as  much  as  forgings  for  the  same 
parts,  and  being  so  much  closer  to  size  that  there  is  also  an  economy  in  the  machining.  Steel  castings  for  those 
purposes  range  at  about  10  cents  per  pound.  Within  the  past  few  years  steel  cross-heads  have  very  generally 
displaced  cast-iron  cross-heads.  Springs  are  of  cast-steel.  Tires  were  formerly  made  of  wrought  iron,  turned  and 
welded;  but  cast-steel  tires  are  now  used,  being  first  cast,  then  punched  and  hammered  under  the  steam-hammer,, 
then  hammered  upon  the  beak  of  an  anvd  to  bring  them  to  size  for  rolling,  three  rolls  being  employed,  the 
central  and  largest  one  carrying  the  tire,  while  the  others  roll  upon  it.  The  advance  in  the  use  of  cast-steel,  it  may 
be  here  observed,  has  been  common  to  many  manufactures.  In  1831  it  displaced  double  shear-steel  for  swoid 
blades  (in  the  practice  of  the  Ames  Company),  and  over  ten  years  later  began  to  be  used  in  the  manufacture  of 
fire-arms,  in  which  it  has  now  displaced  wrought-iron  to  a  great  extent.  In  agricultural  implements  (notably  in 
plows,  in  which  it  was  used  at  an  early  date)  and  in  machine  parts  its  use  has  been  continually  advanced,  and  since 
18C0  it  has  had  a  steady  growth  in  locomotive  building,  as  in  other  manufacturing. 

lu  some  cases  the  foundery  facilities  of  locomotive-works  are  partly  applied  in  making  heavy  castings  for 
turn-tables  and  other  work,  so  that  the  weight  of  lump  coal  and  pig-iron  (with  due  allowance  for  wastage)  appears 
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in  excess  of  the  weights  that  would  be  required  in  the  castings  of  the  locomotives  turned  out.  For  a  standard 
passenger  locomotive  the  weight  of  iron  castings  may  be  reckoned  at  a  little  over  a  third  of  the  total  weight,  or, 
to  give  it  roundly,  for  a  30-ton  locomotive  the  weight  is  11  tons  net,  of  which  a  large  proportion  is  in  the  wheels 
and  the  two  cylinders  and  half-saddles,  the  balance  being  made  up  in  the  weight  of  eccentrics  and  straps,  mud-hole 
plates,  smoke-box  front,  dome  and  sand-box  bases  and  tops,  smoke-stack  base,  pedestal  wedges,  saddles  and  seats  for 
springs  and  trucks,  glands,  steam-chests  and  covers,  piston-heads  and  followers,  shaft  stands  and  brackets,  axle- 
collars,  boxes,  counterbalance  weights,  dry  pipes,  T-pipes  in  smoke-box,  slide-  and  throttle- valves,  coupling  castings, 
mud-rings,  grates,  roof-ribs  and  furnace  castings,  and  sometimes  pumps,  cross-heads,  and  other  parts.  The  average 
weight  of  metal  cast  per  day  in  locomotive  founderies  is  observed  to  be  about  75  pounds  per  operative  per  day, 
which  would  require  about  100  men  to  make  the  castings  for  100  locomotives  per  annum. 

Cylinder  iron  is  sometimes  specified  as  Lake  Superior  charcoal.  Grades  of  American  iron  from  native  ore 
furnish  castings  of  great  excellence  for  various  purposes.  Cylinder  iron  is  hard,  being  commonly  of  a  mixture  of 
the  grades  known  as  No.  2  and  mottled,  No.  3  being  the  hardest  grade  usually  run  out  of  the  furnaces,  which  will 
sometimes  run  one  grade  of  iron  and  sometimes  another.  The  pig-iron  is  sorted  to  insure  the  flowing  of  the  desired 
grade  from  the  fouudery  cupola. 

Forging. — Of  the  wrought-iron  used  in  locomotives,  the  heavier  parts,  such  as  the  frames,  axles,  and 
connecting  and  piston  rods,  are  commonly  of  hammered  iron,  the  lighter  parts,  such  as  truck-frames,  roof  ribs, 
bolts,  and  rock-shafts,  being  made  of  bar-iron.  But  of  the  aggregate  weight  of  wrought-iron,  exclusive  of  plates, 
■sheets,  bolts,  rivets,  and  tubes,  the  greater  part  is  of  bar-iron.  In  the  early  history  of  locomotive  manufacture  a 
blacksmith  was  not  able  to  weld  a  piece  of  iron  upward  of  2^  inches  in  diameter,  but  since  that  time  there  has 
been  a  great  growth  in  the  facilities  for  forging. 

Some  parts  of  locomotives  are,  as  staple  goods,  largely  merchantable  in  a  more  or  less  finished  form,  and 
improved  facilities  may  sometimes  not  only  effect  a  greater  division  of  labor  among  the  men  of  a  factory,  but  in  a 
wider  commercial  sense  among  parties  and  companies.  This,  however,  for  locomotive  building,  should  not  be 
overstated,  as  the  great  body  of  the  work  remains  intact,  and  any  diminution  of  work  which  may  result  from  such 
causes  is  more  than  compensated  for  by  the  greater  requirements  of  finish  and  workmanship.  Bach  manufacturer 
is  disposed  to  make  all  the  parts  of  his  machine,  where  a  specially  large  investment  is  not  required.  If,  for  example, 
locomotive-works  were  capable  of  consuming  the  entire  product  of  a  rolling-mill,  it  might  profitably  be  established 
as  a  department  of  the  works ;  but  since  such  an  establishment  would  generally  involve  the  general  manufacture  of 
boiler-plate  and  sheet-  and  merchant-iron,  it  is  left  in  separate  hands.  The  manufacture  of  cold-rolled  iron,  which 
illustrates  this  point,  deserves  some  mention  in  this  connection.  The  superiority  of  this  material  as  compared  with 
ordinary  turned  and  machined  wrought-iron  is  sufficiently  established  by  a  series  of  tests  made  by  Messrs.  Whipple, 
Fairbairn  and  Wade,  and  more  fully  by  Professor  Thurston,  showing  it  to  be  from  25  to  40  per  cent,  more  tenacious, 
50  to  80  per  cent,  stronger  in  ultimate  resistance  under  transverse  stress,  80  to  125  per  cent,  stronger  in  resistance  to 
permanent  set,  whether  of  twisting,  tension,  or  bending,  and  much  more  capable  of  enduring  shocks,  and  more 
uniform  in  strength  and  density.  While  the  introduction  of  steel,  cold-rolled  iron,  and  other  improved  materials  is, 
so  far  as  these  materials  are  made  by  outside  parties  in  partly-finished  form,  a  guarantee  of  the  better  quality  and 
endurance  of  locomotive  work,  the  manufactory  is  obviously  relieved  of  this  portion  of  its  duty.  The  use  of  cold- 
rolled  iron  saves  some  forging,  and  even  lessens  the  work  of  machining,  as  it  may  be  more  easily  worked  than 
hot-rolled  iron,  and  for  round  section  and  other  forms  of  bar  may  be  rolled  exactly  to  gauge,  requiring  little  further 
preparation.  It  is  now  made  as  large  as  4  J  inches  round,  and  is  applied  for  a  few  locomotive  parts,  such  as  guide- 
bars  and  pump-  and  piston-rods. 

While  in  the  special  manufacture  of  large  forgings,  such  as  axles,  upward  of  400  pounds  of  forgings  are 
sometimes  turned  out  per  operative  per  day,  in  the  forging-shops  of  locomotive-works  the  forgings,  large  and 
small,  will  average  about  SO  or  90  pounds  per  operative,  and  there  are  about  two-thirds  as  many  fires  as 
blacksmiths.  Such  forgings  as  axles,  rods,  and  shafts,  which,  from  their  regularity  of  form,  can  be  easily  hammered 
or  rolled,  are  made  cheai)er  than  steel  castings. 

Blacksmithing,  on  the  whole,  involves  more  skilled  labor  than  any  other  department  of  the  work.  The  weight  of 
steam-hammers  in  active  use  ranges  near  145  pounds  per  operative  in  the  blacksmith-shop  for  a  number  of 
works,  10  or  12  horse-power  being  required  per  ton  of  hammers,  and  about  24  tons  of  soft  coal,  for  blacksmithing 
and  boiler-making,  are  required  per  locomotive  produced.  Such  statements  as  these  may  serve  to  convey  tolerably 
correct  ideas,  but  the  conditions  are  so  diverse  in  all  this  class  of  work  that  it  is  difficult  to  find  any  fact  or  ratio 
which  can  be  stated  as  the  invariable  rule.  Of  two  locomotive-works  of  almost  the  same  capacity,  one  may,  for 
example,  be  equipped  with  much  heavier  hammers  than  the  other,  and,  so  far  as  can  be  estimated,  may,  from  the 
character  and  condition  of  its  machinery,  consume  a  very  different  amount  of  power. 

Boiler  and  tank  work.— In  boiler  and  tank  making  about  GO  pounds  of  material,  boiler-  and  furnace-plate, 
tank-iron,  tubes,  bolts,  and  rivets,  will  be  handled  per  operative  per  day.  The  barrel  of  the  boiler  is  usually 
specified  to  be  of  the  best  cold-blast  charcoal  iron,  although  sometimes  it  is  of  flange- iron  or  of  steel.  English 
locomotives  are  generally  built  with  fire-boxes  of  copper,  which,  although  more  costly,  is  considered  by  American 
builders  as  inferior  to  a  proper  steel.  Steel  fire-boxes  began  to  come  into  general  use  ten  or  twelve  years  ago. 
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Formerly  either  copper  or  laminated  iron  (made  by  rolling  three  plates  together)  was  used.  Such  iron  had  a 
sufficient  tensile  strength,  and  was  used  in  wood-buruiug  locomotives,  but  would  not  suffice  for  the  fire-boxes  of 
coal-burning  locomotives,  on  account  of  the  imperfect  welding,  unequal  expansion,  and  the  strain  between  the  plates 
This  was  in  some  degree  remedied  by  hammering  the  iron  before  rolling,  but  steel  was  found  to  answer  the  purpose 
better.  Crucible  steel  was  first  used,  afterward  Siemens-Martin  steel.  The  foreign  steel  was  found  to  work  less 
satisfactorily  than  the  American,  being  of  too  high  a  grade  and  containing  too  much  carbon  (about  one-fourth  of  1 
percent.);  but  the  American  manufacturers  began  to  produce  a  low  steel,  containing  from  one-sixth  to  one-tenth 
of  1  per  cent,  of  carbon,  and  sometimes  called  homogeneous  iron,  which,  on  account  of  its  uniformity  and  excellence 
of  quality,  was  found  especially  adapted  to  the  requirements  of  locomotive  work. 

While  all  steel  sheets  for  fire-boxes  or  boilers  are  required  to  be  thoroughly  annealed  before  delivery,  those 
which  are  flanged  or  worked  in  the  process  of  boiler  construction  are  usually  annealed  a  second  time  before  riveting, 
longitudinal  joints  are  generally  double,  bias  joints  triple,  and  straight  cyfindrical  joints  single  riveted,  the  spacing 
ranging  from  If  to  2  inches  for  J  to  f  inch  boiler-irou  and  §  to  f  inch  rivets. 

The  plate  work  is  principally  comprised  in  the  machiue  work  of  rolling  and  shearing  plate,  punching,  drilling, 
riveting,  and  plate-planing,  and  the  bending,  flange-turning,  rivet-heating,  and  hand-riveting,  the  fitting  and  setting 
HP  of  the  boiler,  and  the  calking.  The  skilled  trades  in  the  work  may  be  esteemed  of  two  grades,  the  boiler-making, 
or  fitting,  and  the  flange-turning  ranking  first  in  point  of  skill  required,  and  the  hand-riveting  and  calking  second, 
la  hand-riveted  work  the  riveters  and  calkers  will  each  outnumber  the  flange-turners  three  or  more  to  one,  and  there 
■will  be  one  rivet  heater  (usually  a 
boy)  to  every  two  riveters,  and  about 
as  many  ordinary  helpers  or  laborers 
as  rivet  heaters.  Locomotive  boil- 
ers are,  for  the  most  part,  riveted 
by  power.  The  boiler  is  suspended 
from  a  traversing  crane  or  hoist,  and 
upward  of  five  or  six  rivets  may  be 
placed  in  a  minute.  With  a  per- 
manent steam  riveting-machine  on 
fight  bridge  iron  thirteen  or  fourteen 
rivets  can  be  placed  in  a  minute,  but 
this  is  too  fast  for  boiler  work,  and 
the  boiler  cannot  be  swung  into 
place  and  the  rivets  set  with  any 
such  rapidity.  In  the  plain  work 
on  boilers,  when  done  by  hand,  the 
boiler  is  rested  horizontally  in 
chains  over  a  beak,  and  shifted  from 
rivet  hole  to  rivet  hole  by  moving 
the  chains.  Two  men  will  in  this 
way  place  a  rivet  in  two  minutes. 
In  other  special  hand -riveting,  with  one  man  holding  a  heavy  hammer  as  anvil  within  the  boiler  and  two  men 
striking,  as  much  as  five  minutes  is  observed  to  be  occupied  in  placing  and  hammering  the  rivet.  In  general,  as 
compared  with  hand-riveting,  the  advantage  of  power-riveting  is  upward  of  fivefold  in  the  matter  of  speed, 
beside  producing  a  better  quality  of  work.  An  illustration  is  given  (Xo.  3)  of  a  steam  riveting-machine,  with 
crane  or  hoist,  and  fixtures  for  hanging  a  locomotive  boiler.  An  illustratiou  is  also  given  (Xo.  4)  of  a  riveter  built 
byWiUiam  Sellers  &  Co.     Compressed-air  riveters  are  used  with  similar  advantage. 

An  illustration  is  given  (jSTo.  5)  of  a  labor-saving  arrangement  for  punching  plates.  This  machine  is  driven 
by  fast  and  loose  pulleys,  and  has  a  clutch  for  starting  and  stopping  the  head.  The  punch-lever  is  actuated  l>y  a 
cam  moving  on  a  friction  roller,  and  is  connected  with  the  punching  slide  by  vibrating  links,  Avith  adjustment  for 
wear.  A  device  called  a  stripper,  adjustable  to  any  thickness  of  iron,  holds  the  sheet  while  being  punched.  The 
table,  as  shown,  will  hold  iron  under  15  feet  long,  and  of  any  practicable  width.  The  automatic  movement  of  the 
table  is  effected  by  a  screw,  placed  diagonally  in  the  bed,  moving  the  table  by  a  nut  fitted  to  slide  in  a  transverse 
groove,  the  obliquity  of  which  may  be  changed  at  pleasure,  so  that  any  spacing  under  3  inches  can  be  obtained 
automatically,  and  so  correctly  that  two  sheets  so  punched  may  be  rolled  into  cylindrical  form  and  the  holes  will 
exactly  coincide  for  the  fitting.  This  machine  will  punch  II  or  15  holes  per  minute  in  f-iuch  iron.  lu  pujK/hing 
lieavy  plates  some  form  of  table,  chaiu  support,  or  rest  is  necessary,  but  the  plate  is  ofteu  moved  by  hand.  Plates 
are  often  held  by  chains  from  a  crane  and  fed  forward  by  hand.  Five  men  thus  holding  a  rather  small  jj-inch  plate 
(one  of  them  also  throwing  the  punch-press  in  and  out  of  gear)  were  observed  to  punch  is  holes  in  a  minute. 

An  illustratiou  is  given  (ISTo.  C)  of  a  multiple  drill  for  drilling  boiler-plate.  These  multiple  drills  are  built 
with  from  12  to  20  spindles,  and  with  this  amount  of  spindles  will,  upon  plain  work,  drill  the  holes  about  as 
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fast  as  they  can  be  punclied,  leaving  a  smooth,  clean  cut,  and  the  strength  of  the  iron  unimpaired.    The  drills 
may  be  accurately  spaced  by  means  of  stop-gauges,  and  the  spindles  may  be  adjusted  separately  for  different 

lengths  of  drills,  although  all  are  brought  into 
action  and  reversed  by  the  movement  of  a  single 
lever. 

One  of  the  most  notable  labor-saving  machines 
that  has  been  introduced  into  locomotive  work  is 
the  Bement  plate-planing  machine,  shown  in  the 
illustration  (ISTo.  7).  It  is  necessary  to  chamfer  or 
bevel  the  boiler-i)lates  before  calking.  Prior  ta 
the  introduction  of  this  machine  the  work  was 
done  by  workmen  chipping  with  hammers  and 
chisels.  This  machine,  with  one  attendant,  will 
plane  plates  15  feet  long  and  1  inch  thick,  from 
one  to  three  tools  being  carried  on  the  traversing 
carriage,  and  will  do  the  work  formerly  done  by 
fifteen  men  with  hammers  and  chisels.  A  15-foot 
plate  may  be  planed  in  ten  minutes,  and  on  rough 
work  three  or  four  plates  are  planed  in  an  hour. 

Machining. — While  in  some  species  of  forged 
work,  where  dies  and  rolls  can  be  conveniently 
used,  the  forgings  are  made  closer  to  the  required 
form  than  was  the  previous  practice,  in  common 
shop  forgings  the  reverse  is  the  case,  the  metal- 
working  machinery  now  in  iise  handling  and  work- 
ing the  material  with  so  much  greater  facility  that 
the  forgings  need  not  be  brought  so  closely  to  size. 
Thus  it  is,  within  limits,  more  profitable  to  machine 
them  than  to  forge  them  down  to  size,  and  we  have 
an  economy  in  one  department  effected  at  the  ex- 
pense of  another,  although  in  the  multiplicity  of 
other  conditions  it  might  be  useless  to  seek  for  the 
evidences  of  such  minor  tendencies  in  any  general 
statistics. 

A  piece  of  mechanism  is  not  a  precise  unit,  and  statements  regarding  the  numbers  of  machines  constituting  a 
plant  are  of  little  account  without  a  pretty  full  understanding  of  the  nature  and  efficiency  of  the  machinery  thus 

enumerated.  The  number  of 
operating  tools  is  another 
basis  of  enumeration,  but  is 
scarcely  more  definite.  A  tool 
to  a  machine  is  the  common 
ratio,  but  many  of  the  im- 
proved planing-  and  turning- 
machines  rest  their  essential 
merit  upon  the  labor-saving 
and  the  speed  resulting  from 
the  simultaneous  operation  of 
from  two  to  five  tools.  The 
percentages  of  the  different 
classes  of  machinery  consti- 
tuting a  large  plant  are  found 
to  be  2S  per  cent,  planing-  and 
slotting-machines,  comprising 
large,  medium,  and  small 
power  planers,  pony  planers, 
link-curve  planers  (which 
might  be  rated  as  turning- 
machines),   slotting-machines, 
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and  special  frame-slotting  machines;  26  per  cent,  turning-  and  boring-machines,  comprising  wheel  lathes,  axle 
lathes,  large,  small,  and  medium  power-feed  lathes,  hand-feed  lathes,  cvlinder-boring  and  vertical  turning-  and 
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boring-machines ;  13  per  cent,  drilling-machines,  comprising  drill  presses  and  traverse  drills ;  12  per  cent,  power 
presses  (exclusive  of  shearing,  punching,  and  riveting),  cranes  and  hoists;  5  per  cent,  punching  and  riveting 
presses ;  5  per  cent,  screw-cutting  machines ;  3  per  cent,  grinding  and  polishing  apparatus ;  3  per  cent,  forging 
machinery,  comprising  steam-hammers,  sets  of  rolls,  and  bending  and  bolt-forging  machines ;  2  per  cent,  power 
shears;  2  per  cent,  wood-working  machinery;  1  per  cent,  milling  machinery.  In  many  cases  the  turning-  and 
boring-machines  would  outnumber  the  planing-  and  slottiug-machines. 

The  number  of  operatives  per  power-machine  in  locomotive-works  ranges  from  iive  to  three.    The  number  of 
men  per  machine  in  the  machine-shops  has  in  some  shops  been  greatly  reduced  within  the  decade  on  account  of 
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improved  machinery  and  system,  and  the  introduction  of  improved  machinery  has  been  a  source  of  increased 
productive  efficiency.  The  power  required  will  usually  average  about  three-fourths  of  one  horse-power  per  power 
machine,  exclusive  of  steam-hammers. 

In  the  planer,  of  which  an  illustration  is  presented  (iSTo.  8),  three  or  four  tools  operate  simultaneously,  and  m 
some  instances,  in  actual  practice,  three  times  as  much  is  done  as  can  be  done  with  an  ordinary  single-tool  planer. 

A  machine  more  specially  characteristic  of  locomotive  work  is  the  locomotive  frame  slotting-machme,  shown 
iu  the  illustration  (So.  9),  and  which  may  be  seen  at  any  of  the  large  locomotive-works.  This  standard  machine 
lias  two  opposite  heads  and  saddles  traversing  a  24  to  30  foot  bed.  The  maximum  stroke  is  16.J  inches,  and  each 
Lead  may  be  independently  driven  with  two  speeds,  the  movement  of  the  saddles  upon  the  bed  being  independent 
of  the  driving  and  feeding.  The  longitudinal  and  cross  feeds  are  independent  and  variable,  and  the  cross-slide 
can  he  set  at  a  sufficient  angle  for  slotting  the  inclined  edges  of  jaws  and  pedestals.  The  saddle  has  a  clear  area 
of  31^  inches  across  by  17  inches  vertically,  so  that  two  frames  maybe  piled  together  and  slotted  at  one  operation. 
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In  slotting  locomotive  frames  the  advantage  in  the  use  of  this  machine  is  at  least  four  to  one,  as  compared  with  the 
use  of  ordinary  slotting-maehines.  One  of  these  machines  has  a  capacity  of  one  pair  of  frames  for  an  ^^S^^^ 
8  to  30  D  (Baldwin's  locomotive  works' designation  for  an  eight-wheel,  18-inchcyhnder  engme,  with  six  mn^^^ 
wheels,  "Mogul"  tvpe),  in  twenty-one  horrrs,  and  for  an  engine  of  class  8  to  30  C  "American  type)  ifif  n  houis^ 
In  gen;ra],  it  may  be  Lid  that  locomotive  frames  are  more  solidly  built  than  formerly,  ^1  tt^ou^h  the  ^-^t  end  of 
the  frame  L  commonly  made  fast  to  the  pedestals  by  bolts,  so  as  to  facilitate  taking  apart  for  repairs.  The  frames 
are  first  planed  to  templets  in  horizontal  planers,  and  are  then  slotted. 

As  locomotive  building  antedates  the  introduction  of  power  planers  mto  this  country,  ^^^  1  .^^f/  «^^^^^^^^^^ 
earliest  locomotives  had  to  be  done  by  chipping  and  filing,  hand-planing,  and  slabbing.    Probably  the  earliest 
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power  planer  built  in  the  United  States  was  in  the  fall  of  1839,  at  Chelmsford,  Massachusetts,  where  it  is  still  doing 
good  service  at  the  shops  of  Messrs.  Silver  &  Gay.  This  great  tool  was  justly  considered  a  wonder  of  the  time, 
planing  22  feet  long,  3  J  feet  wide,  and  3  J  feet  high,  and  was  used  in  making  machinery  for  the  Concord  railroad  shops 
and  for  the  shops  of  the  Erie  railroad  at  Dunkirk.  The  slides  were  set  upon  stone  blocks  faced  with  iron  plate, 
there  being  one  V-ridge  and  one  plane-slide,  as  it  was  then  out  of  the  question  to  make  two  V-giides  true  enough 
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to  work  together.  The  V-giide  was  itself  planed  by  the  use  of  a  temporary  wooden  carriage.  The  upright  slides 
were  chipped  and  iiled,  and  as  it  was  impracticable  to  make  both  sides  parallel  one  pair  of  slides  was  brought  to 
a  true  plane,  while  the  variations  in  the  other  were  compensated  by  heavy  semi-elliptic  springs  upon  the  vertical 
carriage,  which  springs  yielded  to  the  inequalities  as  they  slid  over  the  less  even  slides.  There  was  a iheavy  chain- 
feed,  the  links  being  of  wrought-iron,  with  steel  studs.  The  belt  shipper  was  operated  by  a  dog,  acting  through 
a  long  connecting  rod  and  levers.     On  the  reversal  of  the  chain  movement,  the  end  arbors,  on  which  the  chain  was 
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carried,  began  to  move  in  the  opposite  direction,  which  movement  was  shared  by  a  halved  arm,  bolted  upon  one  of 
them,  until  it  struck  a  stud  of  the  frame,  when  it  slipped  and  stopped.  This  movement,  by  means  of  a  connecting 
rod,  drove  a  wheel,  which,  as  a  pulley,  drove  a  tool-flip  by  a  train  of  small  pulleys  with  an  endless  cord,  and  as  a 
disk-crank,  with  slot,  pin,  and  connecting  rod,  actuated  a  vertical  rack  with  two  sets  of  teeth,  whose  gears,  by  click 
motion,  eiiected  the  vertical  and  horizontal  feeds.  In  all  the  earlier  planers  the  V'SMes  were  made  as  ridges, 
instead  of  being,  as  now,  grooves  capable  of  holding  oil. 

The  account  of  this  machine  is  introduced  not  only  as  a  remarkable  example  of  early  achievement,  but  in 
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illustration  of  the  difficulties  of  workmanship  in  the  earlier  stages  of  the  work.      The  advantage  in  labor-saving 
nd  in  quickness  and  quality  of  work  derived  from  the  use  of  the  close-fitted,  accurate,  and  conveniently  designed 
special  tools,  of  which  some  examples  are  given,  will  then  appear  more  manifest. 

Ie  turning  and  boring  machinery  the  most  notable  improvement  is  in  the  Sellers  cylinder-boring  and  facmg- 
machine.  This  being  a  special  machine  for  performing  the  special  work  of  boring  locomotive  cylinders,  its  work  may 
be  satisfactorily  compared  with  former  and  less  eftective  methods  in  terms  of  piece-work,  being  capable  of  boring, 
facing  up  the  flanges,  and  counterboring  the  largest  sized  cylinder  commonly  used  in  express  passenger  engines, 
viz  18  by  24  inches,  in  three  and  a  half  hours.    ^""' —  '^'^  — ^— •^^""  "f  *i-»  — i^^--  +'-  .-^^i-^ct  Vr,^wn  fi-.nP  for 


Before  the  construction  of  this  machine  the  quickest  known  time  for- 
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this  work  was  nine  hours,  and  the  usual  time  was  upward  of  thirteen  hours  in  this  country,  while  from  two  to  four- 
days  were  occupied  in  th;  work  in  the  practice  at  some  foreign  shops,  where  the  statements  of  its  P-  o^--- 
were  received  with  positive  increduUty.  One  cut  with  a  fine  feed  takes  out  the  greater  part  of  the  metal. 
wL  thrroughrng  cut  is  being  macie,  the  sinking-head  of  the  casting  is  cut  off  by  independent  shde-rests 
Zded  or  focirlg  off  both  ends  of  the  cylinder,  and  the  flanges  are  turned.  Two  finishing  cuts  are  then  run 
CI  with  a  Ll  one-half  an  inch  broad,  and  the  cylinder  is  afterward  counterbored  at  the  ends  or  the  cle-a-e 
ofthe  piln  If  the  flanges  are  turned  up  separately,  when  no  other  cut  is  in  operation,  the  whole  work  can  stiU 
be  done  Sde  of  five  hou'rs.     The  mach  ne  which  is  shown  in  the  illustration  (No.  10)  has  six  changes  of  bonng. 
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feed,  with  a  quick  hand-feed,  cutter-heads  to  bore  from  10  to  152  inches,    ^he  speed  ot  cut  on  ''^-;^"'j;''  /'J^j'^P 
is  18  feet  a  minute  for  140  resolutions  per  minute  of  IS-inch  pulleys  -^^^^^-^/^Vthe  intern^^^^^^^^^^^  of 

C.B.,  Woolwich  arsenal.  Great  Britain,  in  the  report  accompanying  an  award  at  the  mte 

187G,  says  of  the  above  machine  :  ^^^  transmission  of  mathematical 

This  grand  tool  is  au  embodiment  of  all  the  tool  virtues  that  can  J^/J^™-;  ^^^^  ^nbse.iaent  economy,  thus  realizin 

truth  and  accuracy  to  the  ^vork  performed,  combined  ^'ith  great  rapu Utj  ot  e^^'^'^'^'^"  .  .     .'  .     _.:.,....„  . 

hiKhest  ideal  conditions.     Still  more,  this  n>aohiue  is  constructed  in  such  ..  manner  as  tn 

unimpaired  for  a  long  time. 
An  illustration  is  given 

construction.     The  quarteri 


the 


.aide  it  to  maintain  its  inherent  faculties. 


.  .  ,  1  1  .1  inthP  nncticallv  two  lathes  and  a  quartering  machine  in  one 
.  (Xo.  11)  of  a  double-wheel  lathe,  P~;;^  ^^  ^  j^  ,,.^i,^  it  obviates  the  use  of  a 
lug  device  is  particulariy  designed  lor  icyair  snops,  in  ^^^ 
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separate  quartering  machine.  This  machine  has  a  79-inch  swing,  ten  changes  of  speed  to  one  and  five  to  the  other 
face-plate,  the  face-plates  being  driven  separately  or  together  at  the  same  or  at  different  speeds,  and  the  feeds 
being  variable  and  self-acting  at  any  angle,  and  are  derived  from  an  overhead  rock-shaft,  in  connection  with  the 
gearing  shown  upon  the  tool-rests.     This  machine  suffices  for  the  turning  of  the  wheels  and  tires. 

The  vertical  turning-  and  boring-machine  shown  in  an  illustration  (So.  12)  is  a  tool  almost  indispensable  in 
locomotive  work.     The  face-plate  has  twenty  changes  of  speed,  and  the  feed  is  self-acting  at  all  angles  with  four 

changes.  An  economy  may  generally  be 
effected  by  having  several  tool-slides  upou 
the  cross-head,  but  the  nature  and  position 
of  the  work  usually  limit  the  number  of  tools 
to  two,  or  three  at  most.  This  class  of 
machines  dates  back  as  early  as  1850.  A 
vertical  turning-  and  boring-machine,  capable 
of  operating  three  tools  at  once  and  turning 
10  feet  diameter  work,  was  built  at  Chelms- 
ford, Massachusetts,  in  1850,  and  is  still  in 
active  service.  The  machinery  at  Ohehnsford 
was  at  the  time  considerably  in  advance  of 
the  general  usage.  In  1848  horizontal  lathes 
were  used  in  boring  car-wheels,  and  by  this 
means  two  or  three  wheels  were  bored  in  a 
day.  About  this  time  a  vertical  boriug-niill 
was  introduced  at  Windsor,  Vermont,  by 
which  three  times  as  great  an  output  was  ob- 
tained, the  present  output  being  still  greater. 
The  double  cutting-off  and  centering  ma- 
chine for  axles,  here  illustrated  (So.  13),  is  a 
labor-saving  machin-e,  which,  from  its  special 
application,  can  be  compared  in  efSciency 
with  the  ijiece-work  of  former  practice.  "With 
an  attendance  of  two  men  forty  car-axles  can 
be  cut  off  and  centered  in  a  day,  both  ends  of  the  axle  being  oj)erated  upon  simultaneouslj',  the  axle  revolving  in 
self-centering  jaws.  There  are  three  changes  of  speed,  and  each  has  an  acceleration  of  speed  as  the  tools  approach 
the  center  of  the  axis.  As  compared  with  cutting  off  and  centering  axles  in  a  common  lathe,  the  advantage  to  he 
derived  from  the  use  of  this  machine  is  at  least  fivefold. 
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A  bolt-cutter,  much  used  in  locomoti\'e  building  for  making  bolts  for  accurate  work,  is  designed  to  supersede 
-  the  method  of  chasing  them  in  a  screw-cutting  lathe.  The  bolts  are  placed  upon  centers  exactly  as  they  are 
secured  in  the  screw-cutting  lathe,  but  are  threaded  by  running  into  dies.  Where  a  skilled  workman  is  required 
in  chasing  screws  in  a  lathe,  an  ordinary  hand  i.s  enabled  by  the  use  of  this  machine  to  thread  from  six  to  ten  times 
as  many  bolts  in  the  same  time.  The  dies  may  be  set  to  the  required  length  of  the  thread,  and  will  then  open 
automatically  at  that  point,  while  the  bolt-carrier  is  thrown  back  to  receive  a  new  bolt.  This  feature,  beside 
insuring  a  uniform  length  of  cut  and  avoiding  danger  of  breakage,  enables  one  operative  to  tend  two  or  more  machines. 

In  drilUng,  besides  the  use  of  multiple  drills,  which  are  employed  principally  on  boiler  parts,  an  improvement 
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is  to  be  noted  in  the  use  of  belted  instead  of  the  common  form  of  geared  drills.  An  illustration  of  such  a  belted 
drill  is  here  given  (No.  14).  Gearing  transmits  power  by  a  constant  succession  of  shocks,  which,  however  small, 
are  the  means  of  wearing  out  the  drill.  With  belts  the  motion  is  smooth  and  without  shock,  so  that  the  drills  last 
longer  and  may  be  run  at  a  higher  speed. 

The  hydraulic  wheel  press  is  a  machine  characteristic  of  the  manufacture,  and  as  such  is  illustrated  (Xo.  15). 
The  primitive  method  of  pressing  wheels  upon  axles  was  by  screwing  up  bolts  upon  rods.  In  car  work,  at  Windsor, 
Vermont,  in  1848,  a  power  wheel  press  was  built  which  was  considered  a  novelty  and  an  improvement  on  previous 
methods.    It  was  powerful  enough  to  double  up  a  3|^-inch  axle. 

From  the  foregoing  examples  a  fair  idea  will  be  derived  of  the  nature  of  a  machine  plant  for  locomotive  work 
and  of  the  improvements  which  are  in  process  of  introduction,  the  full  benefits  of  many  of  which  have  not  yet 
been  made  available. 

Erecting  and  other  work. — The  work  of  erection,  which  has  been  diminished  by  the  introduction  of  the 
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uniform  system,  still  requires  the  equivalent  of  upward  of  a  year's  work  by  a  single  man.  "Old  Ironsides''  was  a 
year  in  building,  but  in  1873,  at  the  Baldwin  works,  a  small  locomotive  was  made  fron.  the  raw  material  m  sixteen 
working  days,  and  in  1S78  forty  heavy  "  Mogul"  locomotives  were  built  for  Eussian  railways  luside  of  eight  weeks 
from  the  receipt  of  order,  the  first  being  turned  out  in  three  weeks.  .        ,  ,  ^-      ^„^i-=  .n,.,aHnincr 

From  the  annual  product  and  the  number  of  locomotives  in  coarse  of  erection  ^^^ /^^^-^f  ^*^-"«5i^J!^;i,^^"^;J 
may  be  judged  of  the  usual  time  spent  in  erection  and  finishing.  This  may  average  four  or  five  weeks  foi  eiect.un 
and  a  few  weeks  for  the  preliminarv  work,  but  the  time  is  of  course  varied  to  suit  the  exigencies  of  the  ca  e 

The  manufacture  of  springs  sometimes  constitutes  a  small  separate  d^.partment  m  the  locomotiye-woiks  and 
the  wood-working  is  also  a  small  department,  the  small  number  of  machines  required  m  making  the  wood-woik 
for  several  hundred  locomotives  in  a  vear  affording  marked  evidence  of  the  rapidity  of  wood-working  puxesst.. 
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In  general  railroad  repair  work  many  labor-saving  and  convenient  machines  have  been  introduced,  some  of 
them,  such  as  the  special  car-box  drill,  for  removing  broken  bolts  from  car-boxes,  indicating  the  vastness  of  an 
interest  which  demands  special  devices  for  convenience  in  such  minor  details. 


No.  15. 

One  of  the  most  notable  and  ijrolific  machines  in  use  for  any  class  of  railroad  work  is  the  Bement  fish-plate 
puuching-machine  (No.  16).  The  fish-plates  are  eleven-sixteenths  of  an  inch  thick,  and  the  holes  are  oblong,  fifteen- 
sixteenths  by  one  inch  and  thirteen- sixteenths  A  25 
horse-power  engine  is  required  to  drive  the  punch,  which 
is  cajjable  of  operating  (four  holes  at  a  stroke)  as  rapidly 
as  the  plates  can  be  supplied,  and  in  actual  usage  does 
turn  out  110  tons  of  fish-plates  in  ten  hours,  eleven  car- 
loads in  a  day. 

The  last  example  of  a  labor-saving  machine  which 
will  be  here  noted  is  the  truck  frame  drilling-machine  (No. 
17)  for  railroad-car  trucks,  introduced  nine  years  ago,  and 
now  in  extensive  use.  This  will  drill  one  truck  frame  every 
minute  continuously,  the  truck  irons  being  usually  3  inches 
wide  by  1  inch  thick,  and  each  requiring  six  holes  to  be 
drilled.  There  may  be  no  exact  comparison  between  the 
work  of  this  machine  and  the  same  work  by  hand;  the 
machine  may  do  thirtj'  times  as  much  work  as  the  average 
operative  with  a  hand-drill,  and  it  may  do  forty  times  as 
much  or  more,  depending  upon  the  diligence  and  activity 
of  the  average  operative. 

The  introduction  of  labor-saving  and  automatic  ma- 
chinery is  always  slowest  and  most  difBcult  in  heavy 
work,  because  of  the  greater  expense  of  innovations  and 
the  relative  smallness  of  the  numerical  demand.  In 
locomotive  building  the  great  growth  of  railroad  facilities 
has  supplied  the  condition  of  large  demand,  and  the 
responsive  enterprise  of  locomotive  builders  has  pushed 
the  work  to  its  present  high  efiSciency ;  but  the  conditions 
once  admitting  of  the  introduction  of  labor-saving  ma- 
chines, their  application  is  seldom  limited  to  the  industry 
which  has  first  called  them  into  play ;  and  as  the  conditions 
of  fire-arms  manufacture  introduced  the  interchangeable 
system  and  improved  machinery  into  a  great  range  of  small  manufactures,  the  conditions  of  locomotive  building 
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are  exercising  a  like  influence  in  the  introduction  of  uniform  and  labor-saving  methods  in  the  manufacture  of 
marine  engines  and  other  heavy  work. 


No.  17. 


In  conclusion,  acknowledgment  should  be  made  to  the  officers  of  the  Eogers,  Grant,  Danforth,  Brooks,  and 
Schenectady  locomotive  works,  and  more  especially  to  Messrs.  Burnham,  Parry,  Williams  &  Go.,  of  the  Baldwin; 
locomotive  works,  for  the  kindly  extension  of  courtesies  and  the  facilities  of  inquiry  upon  which  the  foregoing 
review  of  the  manufacture  has  been  based.    Also  to  Messrs.  William  Sellers  &  Co.  and  William  Bement  &  Sou. 
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v.— THE  MANUFACTURE  OF  WATCHES. 

Note. — For  statistical  information  regarding  the  manufacture  of  watches,  see  Table  III,  page  84. 

The  constituent  material  in  watch-making  comprises  a  small  portion  of  the  cost  and  a  small  cost  also  relative 
to  that  of  the  factory  supplies  and  materials  used,  which  are  of  great  variety.  The  jewels,  mostly  garnets  and 
rubies,  with  some  sapphires,  are  of  no  great  value  when  in  the  rough,  most  of  their  value  in  the  works  of  a  watch  being 
due  to  the  labor  of  making  and  setting.  The  brass,  steel,  and  copper  punchings  are  the  most  essential  materials. 
These  are  largely  furnished,  even  for  remote  sections,  by  the  brass-works  of  Waterbury,  Connecticut,  being 
launched  from  dies  furnished  by  the  watch  manufacturers  and  sold  by  weight.  For  hair-springs  the  best  imported 
steel  wire  is  used.  The  range  of  work  in  factories  usually  extends  to  every  i^art  except  the  largest  punchings. 
In  some  cases  also  the  mainsprings,  and  in  others  the  jewels,  are  bought,  since  in  the  making  of  jewels  the 
improvement  in  mechanical  facilities  has  not  been  as  marked  as  in  some  other  portions  of  the  work.  In  order  to 
insure  purity,  the  diamond  dust  is  sometimes  ground,  and  other  material  is  prepared  at  the  watch  factory.  The 
diamond  dust  is  ground  from  the  "  bort",  or  outside  cuttings  of  the  stone,  in  hard  steel  mortars,  and  grinds  about 
eight  times  its  weight  of  steel  dust  from  the  mortars,  being  afterward  separated  from  the  steel.  Of  course  the 
higher  the  grade  of  the  watch  the  smaller  out  of  all  proportion  is  the  relative  cost  of  the  material  used,  which, 
inclusive  of  mill  supplies,  may  be  commonly  rated  at  about  a  third  of  the  value  of  the  product;  but  it  must  be  said 
that  the  census  returns  of  material  relative  to  product  or  number  of  operatives  are  no  indication  of  the  grade  of 
watches  made,  but  indicate  rather  a  discrepancy  of  views  among  manufacturers  as  to  what  constitutes  material  and 
may  properly  be  reported  as  such. 

The  manufacture  of  watches  is  conducted  under  conditions  which  admit  of  the  fullest  development  of  systematic 
detail,  but  these  conditions,  in  opposition  to  much  prejudice,  have  themselves  been  developed  by  the  ingenuity 
and  the  administrative  talent  of  American  enterprise.  The  manufacture  of  watches  by  machinery  on  the  uniform 
system  was  first  attempted  by  and  at  the  instance  of  Aaron  L.  Dennison,  of  Boston,  in  ISiS,  and  was  first  made  a 
commercial  success  by  the  Ameiican  Watch  Company,  of  Waltham,  Massachusetts.  This  company,  as  it  was  thus 
the  pioneer,  has  also  been  the  standard-bearer  of  the  American  system  of  watch-making  in  the  competitive  displays 
and  trials  at  all  the  world's  fairs  since  1876,  with  such  brilliant  success  as  to  stimulate  the  most  strenuous  efforts 
of  foreign  watch-makers  to  equal  its  results.  The  essential  features  of  a  system  so  successful  and  so  widely 
published  can  scarcely  fail  of  ultimate  adoption  in  other  countries. 

In  the  American  system  the  watches  are  made  with  parts  practically  interchangeable,  except  at  a  few  points, 
upon  which  can  be  concentrated  as  great  a  nicety  of  adjustment  as  may  be  necessary  to  secure  the  highest  accuracy ; 
but  by  accurate  machining  the  liabilities  to  error  and  the  expense  and  necessity  of  skillful  adjustment  and 
rectification  are  eliminated  from  the  greater  part  of  the  work.  In  the  quality  of  a  watch  the  American  system, 
properly  conducted,  furnishes  the  most  substantial  foundation  for  accuracy. 

The  same  mechanism  which  secures  interchangeability  increases  the  product,  the  interchangeability  itself 
facilitating  the  work  of  assembling,  finishing,  and  adjusting,  and  the  division  of  labor  resulting  therefrom 
enables  skill  to  be  made  perfect  by  practice  upon  a  single  kind  of  work.  The  establishment  of  standard  forms  and 
sizes  of  the  component  parts  secures  the  closest  attention  to  their  best  proportioument  and  the  development  of  the 
most  precise  mechanical  facilities  for  producing  them.  There  has  thus  been  a  continuous  improvement,  the  delicacy 
of  the  work  and  the  rapidity  with  which  the  pieces  are  produced  being  advanced  step  by  step. 

The  facility  in  repairs  insured  is  also  a  great  and  obvious  merit  of  this  method  of  fabricating  watches. 

The  manufacture  of  certain  classes  of  large  machinery  may  involve  comparatively  little  system.  There  may 
be  a  foundery,  a  machine-shop,  a  blacksmith-shop,  and  an  assembling-shop,  but  the  work  is  only  so  rudely 
classified  that  attention  is  not  concentrated  upon  details  closely  enough  to  stimulate  their  improvement.  But  in 
watch-making  the  system  resolves  the  smallest  items  of  the  work  into  separate  problems,  and,  as  it  were,  puts 
them  beneath  a  magnifying  glass,  so  that  under  the  eyes  of  skillful  managers  there  is  the  closest  pursuit  of  every 
advantage  assured  or  promised  in  the  existing  knowledge  of  mechanical  possibilities. 

But  comparison  is  suggested,  not  between  two  phases  of  the  American  system,  the  same  now  as  ever  in 
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principle,  though  now  with  greater  perfection  of  detail,  but  with  a  system  of  manufacture  which  has  never  existed 
to  any  appreciable  extent  in  this  country.  This  European  system  consisted  in  making  watches  by  scattered  labor, 
the  manufacturing  being  technically  only  the  assembling  of  the  parts  made  by  different  artisans  at  different  places. 
It  was  a  system  of  farming-out  work,  which  has  no  present  analogy  in  American  manufactures  (except  possibly  in 
such  work  as  the  manufacture  of  gloves  at  Johnstown  and  Gloversville,  Xew  York).  The  number  of  skilled  trades 
required  for  making  a  watch  by  this  method  is  usually  stated  at  about  fifty,  some  of  the  work  being  done  at  the 
homes  of  the  operatives,  as  gun  components  were  once  similarly  made,  a  man  having  a  bench  or  a  foot-lathe,  or  even 
a  little  forge,  under  the  roof  of  his  cottage.  To  such  methods  the  factory  system  comes  like  a  clearing-house,  saving 
trade  by  consolidating  the  interests  of  small  buyers,  relieving  the  manufacturer  of  onerous  duties  as  a  dealer  in  a  vast 
variety  of  small  and  unreliable  components,  preventing  wastage  of  material,  diminishing  the  number  of  pieces 
rejected  upon  inspection,  and  bringing  in  the  exact  operations  of  machinery  to  swell  the  product  for  the  same 
expenditure  of  labor,  both  by  more  rapid  action  and  by  the  saving  in  iitting  and  finishing. 

Leaving  out  of  account  the  superiority  of  the  product  resulting  from  the  precise  machine  methods  of  the 
American  system,  a  comparison  by  number  is  afforded  in  the  statement  of  M.  Edouard  Favre-Perret,  that  where 
40,000  workmen  in  Switzerland  make  on  an  average  each  40  watches  per  annum,  in  the  United  States  the  average  is 
150  watches.  "  Therefore,"  he  adds,  "  the  machine  produces  three  and  a  half  to  four  times  more  than  the 
■workman." 

Under  this  uniform  system  the  greater  proportion  o^  the  operatives  are  paid  by  the  piece.  At  the  works  of 
the  American  Watch  Company,  at  Waltham,  monthly  cards  are  prepared  by  the  superintendent  for  each  foreman, 
stating  the  number  and  kind  of  watches  to  be  made.  Each  foreman  makes  a  daily  report  of  work  done  and  of 
the  transfers  of  work  between  the  several  departments,  and  to  facilitate  this  each  foreman  has  a  book-keeper, 
who  is  responsible  to  the  superintendent. 

The  custom  generally  prevails  of  starting  watches  in  large  lots,  say  1,000  of  one  kind  or  grade,  1,000  of  another 
grade  being  started  when  these  are  out  of  the  way,  and  so  on.  But  the  watches  are  not  finished  in  the  same  order, 
the  partly-finished  portions  being  kept  in  store  and  given  out  in  job  lots  of  ten  for  assembling.  In  the  process  of 
assembling  these  parts  are  kept  temporarily  in  trays  with  suitable  compartments,  but  in  stock  they  are  kept  in 
glass  jars.  Thus,  while  one  lot  of  a  thousand  watches  remains  in  the  works,  many  subsequent  lots  may  be 
completed.  It  is  stated  at  some  factories  that  the  usual  average  time  of  completion  is  about  five  months,  including 
the  testing ;  it  being  obvious  that  no  such  time  is  required  in  the  simple  fabrication  of  the  movement. 

The  watch  parts  to  which  interchangeability  does  not  extend  are  the  jewelry  pivots,  which  are  selected  to  fit 
the  jewels,  and  the  balances  and  hair-springs,  which  are  adjusted  or  selected  of  weight  and  strength  to  correspond; 
hut  records  of  these  parts  are  carefully  preserved  for  every  watch,  so  that  they  may  still  be  replaced  with  accuracy. 

The  quality  of  interchangeability  is  specially  utilized  in  some  styles  of  stem-winding  watches  made  bj^  the 
Elgin  National  Watch  Company,  which,  by  the  transfer  of  a  single  bevel  gear,  are  made  to  wind  either  at  the  figure  3 
or  at  the  figure  12,  so  as  to  permit  the  movement  to  be  conveniently  fitted  to  an  open-face  or  a  hunting-case  watch. 

Owing  to  the  more  complex  and  detailed  organism  necessary  in  conducting  the  manufacture,  the  capital 
investment  required  in  making  watches  upon  a  large  scale  is  much  greater  relative  to  the  product  than  in  clock- 
making.  The  machinery  is  a  very  heavy  item  of  expense,  and  the  more  so,  as  most  of  it  is  of  private  design,  made 
in  machine-shops  of  considerable  size  connected  with  the  factories,  and  made  as  the  finest  job-work,  without  regard 
to  the  expense.  The  number  of  machinists  in  these  shops  is  usually  6  or  7  per  cent,  of  the  whole  number  of 
operatives.  As  neatness  and  order  are  matters  of  the  highest  consideration,  the  factories  themselves  are 
handsomely  laid  out,  built,  and  equipped,  and  require  a  heavier  investment  in  real  estate  than  is  necessary  for 
most  other  classes  of  manufacture. 

We  now  come  to  the  consideration  of  the  labor-,  its  division  in  the  work,  and  its  efficiency  in  all,  and,  so  far  as 
may  be  stated,  in  the  several  departments ;  but  as  these  departments  and  the  requirements  put  upon  them  differ 
somewhat  in  the  various  factories,  they  cannot  in  some  cases  be  more  than  vaguely  defined.  Apart  from  the 
machine-shop  work  and  the  case-making,  there  is  the  press-work,  from  which  the  plates,  bridges,  and  so  on,  go  to 
the  frame-making,  and  thence  to  the  stoning,  gilding,  and  engraving;  the  wheels  and  similar  parts  to  the 
tram-making  or  the  pinion  roughing  and  finishing,  and  then  to  the  stoning  and  gilding;  the  dials  to  the  enameling 
and  painting,  and  the  stem-winding,  balance,  and  escapement  parts  to  their  special  departments.  The  jewel- 
making  and  the  jewel-setting,  the  flat  steel  work  and  the  tempering,  the  nickel-finishing,  the  spring-making,  and 
the  springing  and  the  screw-making  are  departments  naturally  separated  by  the  character  of  the  work.  The 
assembling— both  in  the  gray,  that  is,  before  gilding,  and  finally— and  the  finishing  and  adjustment  complete 
the  enumeration  of  all  the  usual  departments.  All  these  involve  essentially  different  classes  of  work ;  and  as  each 
embraces  work  upon  a  variety  of  pieces,  it  is  easy  to  see  where  more  than  50  skilled  trades  might  be  required  in 
the  manufacture  of  a  watch.  The  work  of  several  of  these  enumerated  departments  may  be  executed  under  one 
foreman,  or  the  work  of  one  of  them  may  be  divided  among  two  or  more  foremen,  such  divisions  being  termed 
"jobs"  or  "ends"  of  the  work,  the  subdivision  in  this  respect  being,  as  might  be  expected,  more  minute  in  the 
larger  factories.  ,^ 
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The  percentage  of  the  numbers  of  persons  occupied  in  the  various  duties  of  watch-making  is  here  given  roundly 
in  an  average  of  the  jn-actice  at  several  factories,  viz :  The  springing  and  finishing,  including  the  train-finishing,  17J 
per  cent. ;  the  pinion  roughing  and  finishing^  15J  per  cent. ;  the  screw,  flat  steel,  and  escapement  work,  12J  per 
cent. ;  the  jewel-making,  7t}  per  cent.;  the  jeweling,  7  J  per  cent.;  the  plate  work  and  engraving,  7^  per  cent;  the 
balance-making,  etc.,  7  per  cent. ;  the  machine-shop  work,  6i  per  cent. ;  the  dial  work,  6  per  cent. ;  the  carpenter 
and  blacksmith  work,  clerical  work,  watching,  and  time-keeping,  C  per  cent.;  the  stoning  and  gilding,  3J  percent; 
the  mainspring  making,  1^-  per  cent ;  the  nickel-finishing,  1^  per  cent. 

The  percentage  of  female  operatives  to  the  whole  number  ranges  as  follows  in  those  parts  of  the  work  upon  which 
females  are  employed :  In  pinion  roughing  and  finishing,  70  to  80  per  cent. ;  in  screw-making  and  flat  steel  and 
escapement  work,  30  to  C4  per  cent. ;  in  gilding,  36  to  50  per  cent. ;  in  jewel-making,  about  50  per  cent. ;  in  balance- 
making,  44  per  cent. ;  in  springing  and  finishing,  21  to  43  per  cent. ;  in  plate  work,  20  to  39  per  cent. ;  in  dial-making, 
17  to  37  per  cent. ;  in  jeweling,  30  to  35  per  cent. ;  in  nickel-finishing,  etc.,  10  to  33  per  cent. ;  and  for  the  whole  work, 
from  about  33  to  ovev  40  per  cent.  Eelative  to  the  employment  of  female  labor,  we  may  quote  from  the  report  on 
horology  by  Professor  James  C.  Watson,  at  the  international  exhibition  of  1876,  as  to  the  practice  of  the  American 
Watch  Company : 

There  are  many  important  operations  in  the  manufacture  of  watches  by  this  method  -where  the  delicate  manipulation  of  female  hands 
is  of  the  highest  consequence,  audit  ought  to  he  mentioned  here  that  for  this  labor  the  amount  of  wages  paid  by  the  company  is  determined 
by  the  skill  and  experience  required,  not  by  the  sex  of  the  oiierative.^ 

Upon  much  of  the  work  either  sex  might  be  employed,  but  it  may  be  of  interest  to  note  some  of  the  items  of 
work  upon  which  women  are  usually  engaged,  viz,  the  cutting  and  setting  of  pillars,  the  drilling  of  pin-  and  screw- 
holes  in  plates,  the  cutting  of  the  teeth  of  wheels  and  pinions,  the  leaf-polishing,  the  gilding,  the  making  of  hair- 
springs, the  setting  of  springs,  the  making  of  pivot  jewels  and  balance  screws,  the  putting  of  movements  together, 
and  the  fitting  in  of  roller  jewels  and  jewel  pins.  Beside  the  machine-shop  and  general  work  and  superintendence, 
some  items  of  work  usually  performed  by  men  are  the  punching  and  press  work,  the  brazing,  enameling,  firing,  and 
lettering  of  dials,  the  plate-turning,  fitting,  and  engraving,  the  fitting  of  wheels  and  pinions,  the  uprighting  and 
end  shaking,  the  stoning  and  oxidizing  prior  to  gilding,  the  rosette-turning,  cutting  of  scape  wheels,  milling  of 
pallets,  balance-making  and  handling,  and  the  final  work  of  finishing  and  adjusting. 

From  the  minute  division  of  the  work  it  will  be  seen  that  it  is  almost  entirely  specialized,  and  that  the  labor 
required  is  skilled.  In  a  few  cases,  such,  for  example,  as  the  cutting  of  pinions,  the  machinery  may  be  so  far 
automatic  or  conveniently  arranged  that  the  operations  of  attendance  are  simjjle  and  easily  performed;  but  even 
here  the  smallness  and  delicacy  of  the  work  and  mechanism  and  the  rapidity  of  action  demand  much  more  careful 
oversight  than  in  a  similar  duty  in  the  manufacture  of  coarser  work.  We  can  scarcely  indicate  one  of  the  numerous 
departments  mentioned  where  trained  intelligence  and  skillful  manipulation  are  not  required  in  a  high  degree  by 
the  nature  of  the  operations.  The  oi^eratives  are  for  the  most  part  of  American  birth,  and  although  some  are  young, 
none  can  be  classed  as  boys  or  girls  or  unskilled  laborers ;  and  despite  the  many  instances  of  manual  skill  which 
may  be  witnessed  by  a  person  in  passing  through  a  watch  factory,  he  may,  on  the  whole,  be  no  more  impressed  by 
the  dexterity  of  the  fingers  than  by  the  high  intelligence  of  the  faces  of  the  operatives. 

The  number  of  watches  produced  (correct  time-keepers  of  a  good  medium  grade)  may  be  rated  at  over  150  per 
operative  per  annum  for  all  hands  emi^loyed,  the  number  at  some  factories  ranging  higher  for  an  average  of  all  grades 
I)roduced,  all  being  fine  full-jeweled  watches.  At  some  factories  the  j)roductive  capacity  per  operative  has  within 
the  decade  been  more  than  doubled — an  advantage  attendant  upon  an  increase  of  the  gross  capacity  of  the  factories 
no  less  than  upon  the  introduction  of  labor-saving  methods. 

The  power  required  may  be  rated  at  about  one-tenth  horse-power  per  operative  and  one-fifth  horse-power  per 
power  machine,  and  although  watch-making  machinery  is  in  most  cases  very  light,  it  is  very  rapid  running,  and 
rapid  movement  consumes  great  power  at  a  small  stress.  In  fabricating  the  movements  from  six  to  eight  hundred 
processes  are  estimated  to  be  employed,  there  being  upward  of  100  and  sometimes  more  than  150  pieces  in  a  watch, 
over  a  fourth  of  which  are  usually  screws. 

The  manufacture  of  watch  movements  usually  commences  with  the  punching,  but  in  case-making  the  material 
is  first  rolled  into  sheets.  The  old  style  of  sets  of  rolls  for  rolling  silver  plate  had  the  driving  spurs  of  the  sajne 
size  as  the  rolls,  so  that  large  rolls  had  to  be  used  to  get  pinions  large  enough  to  resist  breakage.  The  spacing  of 
the  rollers  was  efi'ected  by  a  loose  square  coupling,  involving  knocking  and  lost  motion.  A  form  of  rolls  has  been 
devised  by  Mr.  Charles  V.  Woerd,  in  which  the  rolls  carry  large  spurs,  driven  by  smaller  pinions  and  movable  in  a 
vertical  slide,  the  pinions  turning  upon  spindles  in  set  positions.  The  space  between  therollscan  thus  be  considerably 
varied  without  sensibly  affecting  the  engagement  of  the  gears,  which,  nevertheless,  have  epicycloidal  teeth. 

The  heaviest  press  used  in  this  country  in  watch-making  is  at  Waltham,  and  has  a  capacity  of  2,700  tons. 
The  frame  weighs  9  tons,  and  is  cast  of  gun-iron,  which  may  be  reckoned  at  double  the  strength  of  ordinary  cast- 
iron.  The  uprights  of  the  frame  are  two  solid  12-by-12  inch  pillars,  and  the  moving  die  is  forced  up  by  an  eccentric 
upon  a  shaft  below.  This  press  is  used  for  silver  cases,  but  for  the  heaviest  plates,  bridges,  and  the  like,  the  metal 
is  rolled  and  punched  at  Waterbury,  Connecticut,  the  punchings  being  one  of  the  products  of  brass  and  one 
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of  the  materials  of  watch  manufacture.      The  smaller  punchings  are  pressed  out  at   the  watch  factories  by 
comparatively  small  presses.     One  man  with  a  20-ton  punch  will  blank  out  10,000  watch  wheels  a  day. 

In  the  die-presses  used  by  the  American  Watch  Company  the  blanks  as  they  are  formed  are  forced  up  into  the 
upper  member  of  the  press,  passing  into  a  cavity  opening  outward  and  with  a  sloping  top,  so  that  in  the  process 
of  the  work  there  is  a  column  of  blanks  being  continuously  pushed  up  and  out. 

In  punching  the  dials  one  stroke  cuts  the  blank  from  the  copper  strip,  punches  the  holes  for  hour  and  second 
bands,  turns  up  the  edge  of  the  plate  so  as  to  retain  the  coating  of  enamel  afterward  put  on,  and  makes  the 
impressions  into  which  the  dial  feet  are  brazed.  Three  men  will  do  the  work  of  punching  and  brazing  dials  for  200 
movements  in  a  day. 

The  plate  work  may  be  considered  to  include  the  following  principal  operations:  The  turning  or  facing-off  of 
the  pillar  plates  (which  is  done  in  lathes,  the  plates  being  set  in  revolving  heads  and  the  tool  being  brought  up 
ou  a  shde-rest  by  a  lever) ;  the  drilling  of  holes  for  screws  and  steady  pins,  which  is  done  in  jigs  of  hardened  steel ; 
the  countersinking  of  the  holes  to  remove  the  burrs  left  after  drilling;  the  cutting  of  threads  in  a  tapping  lathe; 
sundry  finishing  operations  on  bridges,  potences,  and  the  like ;  the  numbering  of  tho  parts  by  stamps ;  the 
screwing  of  steady  pins  into  the  plates;  the  finish-turning  of  steady  pins;  the  milling  of  steady  pins;  the  fitting 
of  plate  parts  together;  the  turning  of  plates  to  fit  cases;  the  uprighting  of  jewel  holes,  and  the  drilling  of  pivot 
holes.  Over  one-fourth  of  the  labor  is  in  the  turning  of  the  plates.  The  eight  last-named  operations  are  briefly 
executed,  one  man  doing  the  work  of  each  operation  for  from  100  to  200  movements  a  day.  There  are  considered 
to  be  some  275  operations  of  turning,  beside  about  100  other  operations  upon  the  plate  work.  In  drilling  holes  the 
plate  is  put  into  a  jig.  In  one  instance  2G  holes  are  drilled  by  one  operative,  using  five  different  sizes  of  drills 
before  the  removal  of  the  plate.  A  variety  of  raised  circles,  part  circles,  rim  cuts,  and  grooves  have  to  be  made 
on  both  sides  of  the  plate.  At  the  outset  the  bottom  jjlate  is  a  disk  one-sixteenth  of  an  inch  thick,  half  the  weight 
being  afterward  machined  away.  The  largest  hole  drilled  is  usually  one-sixteenth  of  an  inch  in  diameter.  Tlie 
countersinking  of  the  holes  is  done  upon  lathes  by  cutters  running  at  a  high  speed.  This  lathe  is  the  most 
essential  piece  of  mechanism  used  in  watch-making,  and  the  vast  majority  of  the  whole  number  of  machines  are 
lathes  more  or  less  fitted  with  appliances  for  special  work.  In  cutting  and  setting  case  pillars  one  operative,  with 
the  Elgin  pillar  cutter  and  setter,  cixts  2,000  pillars  a  day;  by  hand- work  one  man  would  cut  and  set  only  30  iu  a 
clay.  In  cutting  threads  upon  pins  they  are  run  into  a  little  die  which  finishes  the  thread.  The  finest  pitch  cut  is 
about  250  to  the  inch,  and  in  drilling  jjivot  holes  the  finest  drills  are  near  the  size  of  a  human  hair.  In  one  instance 
the  pivot  containing  the  drilled  hole  and  the  wire  polishing  the  same  are  revolved  at  high  speed  in  opposite 
directions,  making  an  aggregate  relative  revolution  of  14,000  turns  a  minute.  After  completion,  the  watch  parts 
are  distributed  in  trays  of  ten  compartments  each,  ten  watch  plates  to  a  tray.  The  device  most  commonly 
employed  for  holding  the  plate,  case,  and  other  work  is  a  simple  chuck  with  three  jaws,  so  characteristic  of  the 
manufacture  as  to  be  sometimes  called  the  first  element  in  watch  machinery.  Machines  in  which  cutters  work  to 
formers  are  used  in  cutting  bridges  of  irregular  outline.  These  arc  simply  neat  little  profiling-machines.  The 
power  is  communicated  from  a  horizontal  drum  at  the  back  of  the  machine  to  a  pulley  ou  the  vertical  cutter-spindle, 
which  is  carried  by  a  frame  with  a  transverse  traverse  and  vertical  adjustment  by  a  handle  in  a  universal  pivot, 
while  the  bed  carrying  the  former  and  the  work  holder  (against  which  the  guide-pin  and  the  cutter  respectively 
bear)  has  a  horizontal  traverse  perpendicular  to  that  of  the  frame. 

In  some  factories  there  is  a  single  department  comprising  the  plate  work,  pinion  roughing  and  finishing,  and 
train  work,  under  the  style  of  train,  plate,  and  motion  department. 

In  the  pinion  room  are  usually  made  the  balance  and  center  staves,  the  center,  minute,  third  and  fourth  wheels 
and  pinions,  the  scape,  cannon,  and  winding  pinions,  the  barrel,  the  barrel-head,  the  barrel  and  pallet  arbors,  the 
intermediate  and  stem-winding  wheels,  the  dial  feet,  and  the  hair-spring  collets,  beside  the  handling  of  other 
parts.  The  stem-wind  work  sometimes  constitutes  a  separate  department.  In  one  factory  thirty  different  parts 
are  made  in  the  pinion  roughing  room ;  and  iu  general  it  may  be  said  that  pinion  roughing  comprises  the  cutting  of 
teeth  and  some  operations  of  threading  and  turning  to  size  from  brass  and  steel  wires  and  brass  blanks.  The 
brass  and  steel  wires  are  usually  received  in  three-foot  lengths.  A  cutting-off  machine,  operated  by  one  person,  is 
capable  of  cutting  6,  000  pieces  an  hour.  Turning  to  length  and  size  is  done  upon  lathes.  In  cutting  teeth,  one 
operative,  with  machine,  will  cut  60  piles  of  20  eighty-leaf  watch  wheels  (1,200  wheels,  96,000  teeth)  a  day.  In 
pinion  cutting,  the  finishing  cuts,  which  give  a  fine  epicycloidal  shape  to  the  finest  leaves,  are  sometimes  made  by 
an  index  pinion  cutter,  the  index  regulating  the  turning  of  the  blank  so  as  to  admit  of  cutting  variable  numbers 
of  leaves,  there  being  a  three-mill  rotary  tool-stock,  the  pinion  blanks  reciprocating  for  the  traverse  and  the 
pinion  holder  shifting  for  every  leaf,  and  stopping  the  motion  when  all  are  cut  with  one  mill.  The  tool-stock  then 
turns,  and  a  second  cutter  repeats  the  operation,  the  work  being  finished  by  a  third.  Another  form  of  automatic 
pinion  cutter  has  a  horizontal  chuck  for  holding  the  pinions,  and  a  three-cutter  horizontal  tool-stock  perpendicular 
to  and  above  it,  with  a  feed  motion  of  the  cutters  and  a  pivoted  lift  to  bring  them  clear  of  the  work  for  the  retirrn 
movement.    The  term  chucking  is  applied  to  the  intermittent  turning  of  the  pinion  blank  so  as  to  bring  tooth  after 
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tootli  under  the  cutter.  Strictly  speaking,  chucking  is  the  placing,  centering,  or  adjusting  of  work  in  a  chnck, 
although  a  chuckiug-machine  is  sometimes  understood  to  signify  a  machine  in  which  the  tool  remains  stationary 
while  the  work  revolves,  being  held  in  a  chuck. 

In  cutting  the  wheels  they  are  piled  together  and  a  large  number  are  cut  at  once,  the  process  being  the  same  as 
in  pinion  cutting.  Some  machines  for  cutting  wheels  with  long  sleeve-bearings  cut  only  one  wheel  at  a  time,  a 
cutter  with  a  horizontal  axis  moving  vertically,  while  the  wheel  being  cut  chucks  about  a  vertical  axis.  All  of 
these  machines  are  exceedingly  prolific  in  output.  Even  with  hand  machines  the  output  is  large.  The  cutting 
mills  usually  make  about  7,000  revolutions  a  minute.  In  the  hand  machines  the  mills  are  given  a  reciprocating 
motion  from  a  lever  operated  by  hand.  The  indexing  or  chucking  is  also  done  by  a  hand-click,  the  attendant 
operating  the  index  wheel  with  the  left  and  the  reciprocating  feed  of  the  cutter  with  the  right  hand,  the  mills,  of 
course,  being  driven  by  power. 

The  mechanical  requirements  for  wheel  and  pinion  cutting  may  be  briefly  recapitulated.  The  work,  if  wheels, 
must  be  carried  on  an  arbor  and  held  fast ;  if  pinions  on  staves,  they  must  be  held  fast  in  a  centering  chuck.  The 
work  must  automatically  or  manually  turn  and  stop  as  many  times  in  a  revolution  as  there  are  leaves  to  be  cut. 
This  is  usually  accomplished  by  a  click  and  ratchet-wheel  or  some  other  arrangement  of  intermittent  link  work. 
If  it  is  desired  to  make  the  machine  adjustable  for  cutting  different  numbers  of  leaves,  an  index  ratchet-wheel  is 
used,  with  an  arrangement  for  regulating  the  stop  so  as  to  pass  a  given  number  of  teeth  in  the  ratchet-wheel,  either 
by  varying  the  throw  of  the  click  or  introducing  change  wheels  in  the  train.  In  automatic  machines,  after  the 
leaves  have  been  cut  all  around,  the  machine  must  stop  itself.  This  is  effected  by  a  disengagement  in  the  train, 
sometimes  by  the  pushing  out  of  a  catch,  allowing  a  bearing  to  drop,  or  removing  a  half-nut  from  the  screw  thread 
in  which  it  works.  The  catter  must  of  course  be  upon  a  power  spindle";  and  if  there  are  several  of  them,  they  must 
chuck  or  turn  and  stop  to  work  successively  upon  the  pinion,  each  in  turn  engaging  with  a  driving  spindle.  Either 
the  work  or  the  cutter  must  move  longitudinally  to  furnish  the  feed.  If  the  .wOrk  moves  longitudinally,  the  return 
movement  may  be  utilized  to  turn  the  work  into  position  for  a  new  cut.  In  case  the  cutter  with  its  carriage  moves 
longitudinally,  its  power  motion  has  to  be  continued  by  means  of  a  drum  and  belting,  as  in  profiling  machinery. 

An  automatic  pinion  cutter  of  fine  design,  used  at  the  works  of  the  Hampden  Watch  Company,  is  stated  to 
have  cost  $4,000,  and  to  be  capable  of  cutting  i^inions  for  fully  100  watches  a  day. 

In  one  instance  the  output  of  pieces  from  the  pinion-roughing  department  was  160  per  operative  per  day.  The 
finest  piece  made  is  the  pallet  arbor,  a  pivotal  bolt,  which  for  a  small  size  of  watch  has  a  thread  of  260  to  the 
inch,  weighs  xsoVotj  of  a  pound,  and  undergoes  twenty-five  operations,  costing  2.27  cents  for  all.  Measurements 
are  gauged  to  ^sooo  of  ^^  inch,  sometimes  called  a  degree. 

Pinion  finishing  comprises  leaf-polishing,  which  is  done  with  fine  crocus  in  reciprocating  apparatus,  sometimes 
called  "wig-wags"  (the  pinion  being  turned  and  the  polishing  piece  passing  over  each  tooth  space  in  succession); 
facing  or  polishing  the  ends  of  leaves;  burring  and  turning  under  (sometimes  done  by  hand  with  a  graver),  and 
staff  polishing  by  reciprocating  machinery. 

The  train  work,  in  the  practice  of  one  factory,  comprises  the  finishing  of  the  brass  barrel,  the  end-shaking,  the 
truing  and  inspection  of  the  wheels,  and  operations  of  fitting,  such  as  fitting  the  cannon  pinion  to  the  hour  wheel, 
the  arbor  to  the  barrel,  and  the  staves  to  the  wheels.  In  this  case  about  a  fourth  of  the  operatives  engaged  in  the 
train  work  are  occupied  in  fitting  staves  to  wheels,  and  nearly  as  many  in  end-shaking.  End-shaking  is  usually 
gauged  to  tootjo  and  side-shaking  to  ._,  - 1  -„  of  an  inch.  These  measurements  are  effected  by  dial  gauges,  with 
trains  of  gears  for  multiplying  the  discrepancy.  These  gauges  are  sometimes  furnished  with  a  screw  adjustment 
of  the  height  of  the  table,  with  a  set  screw,  so  as  to  take  up  wear  and  adjust  the  pointer  to  the  zero  of  the  dial. 
The  end-shaking  machinery  is  sometimes  made  to  measure  from  each  actual  arbor  to  determine  the  depth  of 
bearing  to  be  drilled.  The  drill  is  driven  by  a  belt,  and  is  pushed  down  to  the  required  depth  by  a  handle  with 
a  pin,  which  arrests  the  motion  by  striking  a  stop  iipon  a  fixed  frame.  The  rod  of  the  handle  is  divided  below 
the  pin,  the  separate  ends  being  held  in  place  by  a  yoke.  Between  these  ends  the  arbor  is  inserted,  and  by  its 
length  determines  the  height  of  the  pin  above  the  stop  and  the  consequent  depth  of  the  hole  drilled. 

The  manufacture  of  dials  is  in  all  its  details  a  special  and  interesting  process.  At  the  works  of  the  American 
Watch  Company  the  muffle  furnaces  are  of  a  specially  ingenious  construction,  designed  by  Mr.  Woerd,  being  built 
of  interchangeable  fire-brick  blocks  (which  can  be  quickly  replaced),  and  so  arranged  as  to  insure  a  vastly  greater 
endurance  of  the  muffles  and  a  considerable  saving  of  fuel. 

The  enamel  is  ground  with  pestles  in  Wedgewood  mortars.  In  the  form  of  paste  it  is  spread  upon  the  copper 
dials,  being  retained  in  place  by  the  raised  rim.  The  dials  are  then  heated  to  about  1,100°  F.  in  the  muffles  ;  are 
removed  for  surfacing,  fired,  reheated  in  the  muffles,  and  then  the  figures  and  lettering  are  put  on  in  black  enamel, 
there  being  in  all  four  operations  of  firing.  The  most  expeditious  method  of  putting  on  the  hour  figures  is  found 
to  be  by  covering  the  figure  ring  with  black  and  ruling  out  and  scraping  off  all  but  the  lines  of  the  figures.  But 
the  fine  lettering  is  done  by  skilled  hand-work  with  brushes. 

Dial  sinking  is  the  process  of  cutting  out  the  seconds  and  other  circles  of  the  dial  and  cementing  in  circles  at 

lower  levels,  to  give  an  ornamental  appearance  to  the  face  of  the  watch. 

6S0 


WATCHES.  65 

Stoning  and  gilding  are  usually  done  iu  the  same  room,  stoning  being  the  smoothing  of  the  surfaces  of  the  brass 
parts  of  the  train  and  plate  work  preparatory  to  gilding.  It  consists  in  rubbing  the  pieces  upon  Ayr-water  stone 
the  pieces  being  sometimes  set  in  cork.  After  stoning,  the  pieces  are  strung  upon  wires,  immersed  in  a  hot  alkali 
and  then  in  an  acid  bath,  and  are  then  "oxidized",  which  consists  in  brushing  the  pieces  in  brass- wire  brushing- 
machines,  the  brushes  revolving  in  a  bath  of  beer.  This  gives  them  a  frosted  surface.  Then  follow,  in  succession, 
gilding  with  a  galvanic  battery,  wire-brushing,  regilding,  drying  (after  an  alcohol  bath)  in  boxwood  sawdust' 
and  wrapping  in  tissue  paper  ready  for  the  finishing  department.  In  gilding,  a  cold  solution  is  sometimes  used 
mth  the  best  results,  thus  avoiding  the  poisonous  fumes  of  the  cyanide  of  potassium.  Sixteen  operatives  will  stone 
and  double  gild  the  work  for  about  240  watches  in  a  day. 

For  the  ordinary  work  of  engraving,  the  impressions  of  names,  lettering,  and  ornamentation  are  stamped,  and 
afterward  finished  with  a  graver.  Hand-stamps  are  commonly  used,  but  elaborate  presses  are  sometimes  employed, 
in  which  the  position  of  the  work  is  nicely  adjusted  by  verniers. 

In  jewel-making  the  jewels  are  first  sawed  into  slabs  one  five-hundredths  of  an  inch  thick.  These  slabs  are 
shellacked  to  plates,  in  which  are  concentric  rings  or  grooves,  so  that  the  slab  may  be  better  trued  to  the  plate. 
They  are  then  surfaced  upon  one  side  with  an  ivory  lap,  and  that  side,  being  in  turn  shellacked  to  the  plate,  the 
other  is  similarly  surfaced.  From  these  slabs  the  separate  jewels  are  obtained  by  sawing  or  by  marking  out  and 
breaking.  In  making  the  pivot  bearings  the  jewel  is  fastened  by  shellac  to  the  end  of  a  spindle,  which  during  the 
Avorking  the  operative  heats  at  intervals  by  a  small  lamp.  Thus  held,  it  is  iu  position  to  be  worked  on  one  side. 
The  jewel  "is,  iu  form,  similar  to  a  plano-convex  lens  with  rounded  edges.  It  is  also  drilled  through  the  center,  and 
there  is  a  depression  or  cavity  in  the  center  of  the  convex  side  for  an  oil-cup.  The  cutters  are  diamond  points 
carried  by  a  holder,  which  first  moves  the  cutter  upon  a  long  radius  for  surfacing  the  face  of  the  lens,  and  is  then 
unshipped  and  brought  up  on  one  side  of  the  spindle  to  round  the  back  edge.  Diamond  dust  is  also  used  for 
pohshing,  and  sticks  of  pith  for  cleaning  the  jewels.  The  jewel,  prepared  for  its  bearing,  will  weigh  about  an 
eighty- thousandth  of  a  pound  troy.  In  turning  the  oil-cup  side  and  edge  of  the  jewel  one  operative  does  from  200 
to  300  a  day,  the  flat  side  not  taking  as  long.     On  the  average,  one  operative  finishes  over  150  a  day. 

The  jewel  is  put  into  a  setting,  and  the  setting  is  then  trued,  so  as  to  bring  the  jewel  hole  exactly  in  the  center. 
The  holes  are  opened  to  the  required  size  with  diamond  dust.  After  washing,  they  are  gaiiged  on  a  needle  gauge 
and  distributed  in  boxes  according  to  size.  The  pivot  holes  are  also  gauged,  and  records  of  these  measurements 
are  preserved.    The  jewels  are  then  fitted  into  pivots  of  corresponding  size,  and  all  are  fitted  into  the  plates. 

A  machine  has  been  devised  by  Mr.  C.  V.  Woerd  for  the  side-shaking  of  jewels,  by  which  each  pivot  setting  is 
bored  to  correspond  with  its  jewel.  In  this  the  tool  is  carried  upon  a  rocking-frame,  and  at  double  the  distance 
from  its  center  is  the  measuring  device,  an  edge  upon  the  rocking-frame  apx^roaching  a  fixed  edge,  so  that  the  jewel 
or  arbor  placed  between  them  will  throw  the  boring  tool  half  the  diameter  of  the  jewel  off  center,  causing  the  tool 
to  bore  a  hole  to  fit  the  diameter  of  the  jewel. 

The  jewel  bearings  are  polished  by  a  wire  with  diamond  dust,  and  afterward  by  a  pointed  splint  of  wood.  In 
the  straight  gauge  for  measuring  the  holes  iu  jewels  the  jewel  is  run  upon  a  fine  graduated  wire  point  as  far  as  it 
will  go.  The  point  is  then  pushed  back  against  a  spring,  the  jewel  acting  as  a  stop  and  determining  the  movement 
of  a  pointer  along  a  scale,  one  of  whose  divisions  is  equivalent  to  the  twenty-five  thousandth  of  an  inch  in  the 
diameter  of  the  jewel  hole. 

Machines  iu  which  cutters  work  to  formers  are  used  in  nickel-finishing,  and  also  in  cutting  rosette  work  upon 
the  watch-case.  The  rosette-cutting  machines  have  a  spindle  for  holding  the  work,  pivoted  below  upon  parallel 
bearings.  The  formers  are  escalloped  or  fluted  wheels  upon  this  swinging  spindle.  In  its  revolution  these  bear 
npon  a  guide  which  moves  the  spindle  relatively  to  the  cutting  tool,  causing  these  wavy  lines  to  be  reproduced 
upon  the  watch-case  to  a  diminished  scale.  Very  beautiful  ornamentation  is  executed  upon  the  nickel  work  of 
watch  plates,  a  great  variety  of  curious  forms  being  produced  by  the  movement  of  an  ivory  style  or  steel  point 
over  the  nickel  surface,  the  movement  of  the  style  being  obtained  by  elliptic  gearing,  escalloped  wheels  acting  as 
formers,  or  other  aggregations  of  cam  motions,  to  vary  the  position  of  the  style  as  the  rotation  progresses.  This 
is  called  nickel-finishing. 

The  stem-winding  movement  usnally  comprises  some  twenty-five  or  more  additional  pieces,  the  most 
characteristic  being  bevel  gears,  requiring  bevel-gear  cutters  and  angle  grinders  and  polishers.  The  movement 
usually  consists  of  a  train  with  bevel  gears  for  stem-winding,  and  another  train  for  stem-setting,  which  engages 
upon  pressing  a  button  or  pulling  out  the  stem  itself,  so  that  the  hands  are  also  moved  as  the  winding  proceeds. 

In  the  common  screw -machine  for  watch  screws  the  wire  is  first  stopped  and  shouldered;  the  die  is  then 
carried  over  it,  and  the  motion  is  reversed,  running  the  die  off,  when  the  screw  is  run  into  a  screw  plate  and 
the  wire  is  cut  off,  leaving  the  head.  A  screw  plate  full  of  screws  with  plain  heads  is  thus  obtained,  which  is 
placed  under  a  mill  for  slotting  the  heads.  In  this  way  one  man  cau  make  1,200  screws  a  day,  not  including  the 
slotting.  When  more  than  one  operation  is  performed  on  the  wire  blank  before  cutting  off  a  pivoted  tool-stock  is 
used.  Such  tool-stocks  for  this  and  for  other  work  in  watch-making,  instead  of  being  like  ordinary  turret  lathes, 
are  often  centered  back  of  the  work,  so  that  the  cutting  tools  converge  toward  instead  of  diverging  from  a  center. 
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The  nnslottecl  screws  are  sometimes  run  into  a  cylindrical  holder,  so  that  they  may  all  be  slotted  by  one  operation 
of  turning.  Automatic  screw  machinery,  which  is  very  prolific  in  output,  is  used  by  the  American  Watch 
Company,  having  been  designed  by  Mr.  Woerd  in  1872.  With  the  same  attendance  it  will  turn  out  fine  watch 
screws  about  as  rapidly  as  the  most  prolific  automatic  screw  machines  used  in  sewing-machine  work  will  turn  out 
the  smallest  sewing-machine  screws.  Most  of  the  movements  in  these  screw  machines  are  derived  from  cams  on 
a  side  shaft.  Such  a  cam  causes  a  chuck  to  feed  the  wire  forward  and  gives  it  a  rotation  by  means  of  fast  and 
loose  friction  pulleys ;  another  cam  moves  a  toothed  sector,  which  by  a  pinion  actuates  the  chaser-screw  spindle, 
which  drives  the  die  spindle  by  a  pair  of  adjustable  gears ;  another  cam  operates,  after  the  wire  has  been  threaded 
bv  the  die,  to  throw  over  an  arm  pivoted  upon  another  spindle,  which  arm  carries  a  small  griping  chuck,  or  holder, 
and  on  coming  into  line  with  the  die  (which  is  drawn  back  by  a  cam)  is  allowed  to  spring  forward  and  take  the 
screw  just  as  the  head  is  formed  by  cutting  off  with  a  straight  automatic  tool.  Finally,  another  cam  operates  to 
lii't  and  lower  upon  a  pivot  the  frame  carrying  the  mill,  which  is  driven  by  pulleys  with  round  leather  bands,  and 
slots  the  screw  head  after  it  has  been  brought  into  position  by  the  return  of  the  pivoted  arm,  which  successively 
transfers  the  pieces  from  the  die  spindle  after  they  have  been  threaded  and  cut  off.  The  smallest  watch  screws 
weigh  only  about  ^  ^  ^^  u  o  of  a  pound.  In  polishing  the  heads  of  screws  they  are  inserted  in  a  metal  disk,  and  are  then 
passed  over  a  glass  and  emery  surface,  being  given  an  eccentric  rotary  motion,  moving  from  the  center  toward  the 
circumference. 

The  scape-wheel  has  15  teeth.  Tbey  are  cut  in  piles  of  ten  or  more  by  a  machine  with  eight  sapphire  cutters. 
With  this  one  man  in  a  day  can  cut  3,000  wheels,  and,  delicate  as  is  the  work,  with  the  wheels  once  set  the 
operative  might  turn  the  handles  with  his  eyes  shut. 

The  hair-spring  studs  go  through  sixteen  operations.  In  grinding  and'polishing  these  studs  one  man  will  do 
250  a  day.  The  watch  pallet  is  first  punched  from  sheet-steel  in  the  jiressroom,  and  is  then  slotted  and  milled 
on  lathes  fitted  with  suitable  chucks  and  holders.  Slips  of  jewel  are  inserted  to  form  the  acting  surfaces  and  to 
take  the  wear.  The  pallet  is  often  made  in  curious  forms  merely  for  ornamentation.  The  pallet  jewels  are  sawed 
in  strips  with  diamond  saws,  are  polished  by  fine  diamond  laps,  and  in  ten  hours  one  man  will  complete  SCO  of  these 
jewels,  one  of  them  weighing  tfoVoo  of  a  pound.  Roller  jewels  are  made  from  long  bits  of  jewel,  which  are 
fastened  in  a  revolving  spindle  ground  and  polished  to  size.  One  man  will  make  200  a  day,  and  one  will  weigh 
26-572-0  of  a  pound. 

An  apparatus  called  a  horizontal  bar  and  pole  is  sometimes  used  for  surfacing  steel  work,  the  pieces,  by  means 
of  it,  being  brushed  over  a  stone — that  is,  held  and  imbedded  in  a  brush,  which  is  swept  over  the  stone.  The 
tempering  of  the  steel  work  and  the  hair-springs  requires  experienced  judgment,  but  is  only  a  small  item  of  labor. 

In  balance-making  the  steel  blanks  are  first  pressed  out  and  brass  rims  are  fused  or  brazed  upon  them.  The 
blanks  are  then  repunched,  and  the  sections,  leaving  the  single  arm,  are  also  punched  out.  This  cross-piece,  or  arm, 
is  sometimes  formed  by  four  milling  cuts,  and  the  rest  of  the  steel  disk  is  turned  out,  excepting  a  narroAV  rim  of 
steel  within  the  brass.  Screws  of  gold  or  brass  are  placed  in  the  rims.  Two  machines,  one  operative  attending 
each,  turn  out  400  balance  screws  a  day,  1  pound  of  brass  being  enough  to  make  2,000,  and  1  pennyweight  of  gold 
50  screws.  One  operative  can  drill  upward  of  2.200  screw  holes  for  the  balance-wheels  in  a  day.  There  are  80 
operations  upon  a  balance-wheel,  66  of  them  being  drilling,  threading,  and  countersinking  holes.  The  drills  revolve 
at  4,800  turns  a  minute.  The  balance,  which  at  first  is  a  steel  disk  rimmed  with  brass,  weighs  72  grains,  but  after 
machining  weighs  only  7  grains,  and,  fitted  with  16  gold  screws,  7.20  grains.  The  hands  are  punched  in  two 
operations,  the  finished  weight  being  one-fifth  of  the  original  weight  of  the  blank. 

The  final  operation  of  assembling  is  called  the  gilt  training,  in  distinction  from  the  assembling  before  gilding 
or  in  the  gray,  and  the  finishing  and  adjustment  of  the  balances  is  commonly  called  the  balance  handling.  In  the 
finishing  one  operative  will  in  a  day  set  90  mainsprings  and  fit  them  into  the  movements.  The  mainsprings  are 
cut  from  rolled  sheet,  the  remaining  operations  being  tempering,  polishing,  and  winding.  The  temper  is  very 
neatly  drawn  by  bench  apparatus  with  burners.  The  pobshing  and  working  are  usually  done  by  hand,  the  tools 
bevug  drawn  to  and  fro  over  the  springs,  which  are  extended  flat  and  fastened  in  vises  at  the  ends. 

The  hair-springs  are  made  from  spools  of  fine  wire.  These  wires  are  pobshed  by  drawing  them  between  diamond 
points,  and  are  cut  to  length,  coiled,  hardened,  and  tempered.  The  coihng  of  the  hair-springs  is  a  very  simple 
operation.  The  ends  of  two  or  more,  generally  of  three,  springs  are  inserted  in  holes  in  a  small  arbor,  which  is 
placed  in  a  small  cylindrical  box  and  turned  until  the  springs  wind  themselves  within  the  box,  the  thickness  of 
one  or  two  springs  being  the  space  thus  determined  between  the  coils  of  a  single  spring.  These  boxes,  with  tops 
wired  on,  are  bunched  together,  and  the  springs,  after  tempering,  retain  their  form.  Hairsprings  are  sometimes 
made  of  gold,  and  this  is  the  case  in  the  movements  for  the  Yale  time-locks  for  vaults,  as  steel  is  specially  subject 
to  corrosion  from  the  dampness  and  condensation  of  moisture. 

In  common  watches  the  fast  and  slow  regulation  of  the  hair-spring  is  effected  by  moving  a  lever  on  which  are 

pins,  which  clasp  the  spring  and  extend  or  shorten  its  vibrating  length  by  a  little,  causing  the  vibration  to  be  slower 

or  quicker.     The  inner  end  of  the  hair-spring  is  fastened  by  running  it  through  a  hole  in  the  collet  of  the  balance 

pin,  where  it  is  clinched  by  pushing  in  a  tiny  brass  pin,  made  long  enough  to  be  driven  from  outside  the  spring 
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and  then  nipped  off  close  to  tlie  collet.  The  point  at  which  the  outer  end  of  the  hair-spring  is  held,  in  respect  to 
the  position  of  insertion  of  the  inner  end  in  the  collet,  having  been  once  properly  fixed,  cannot  be  greatly  varied 
■without  impairing  the  isochrouism  of  the  movement  of  the  balance.  In  "watches  of  the  finest  time-keeping  qualities 
the  balance  is  therefore  carefully  selected  to  accord  with  the  strength  of  the  spring,  so  that  the  least  possible 
adjustment  may  be  necessary  in  shortening  or  lengthening  the  spring.  The  balances  are  weighed  to  the  fourteen 
hundredth  part  of  a  grain,  and  the  strength  of  the  spring  is  gauged  relatively  by  winding  and  unwinding  against 
a  given  spring.  The  time-keeping  of  a  watch  is  perfected  by  a  trial,  so  as  to  adapt  it  to  a  wide  range  of 
circumstances,  and  is  subjected  to  high  and  low  temperatures,  and  made  to  run  with  6. up,  12  up,  3  up,  9  up,  face 
clown,  and  so  on.  The  adjustments  resorted  to  in  consequence  of  the  results  of  these  experiments  are  such  as  seem 
justified  by  a  long  course  of  experience,  and  are  of  a  nature  and  nicety  which  cannot  well  be  explained. 

The  foregoing  illustrations  of  the  processes  of  watch-making  outline  more  or  less  superficially  the  character  of 
the  work.  The  examples  cited  have  been  drawn  from  observation  of  the  practice  at  all  of  the  larger  factories,  and 
acknowledgments  are  due  to  the  officers  of  the  American  Watch  Company,  of  Waltham,  Massachusetts;  the  Elgin 
National  Watch  Company,  of  Elgin ;  the  Illinois  Watch  Company,  of  Springfield,  Illinois,  and  the  Hampden  Watch 
Company,  of  Springfield,  Massachusetts,  for  courtesies  kindly  extended. 
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VI.— THE   MANUFACTURE  OF  CLOCKS. 

Note. — For  statistical  informatiou  regarding  the  manufacture  of  clocks,  see  Table  III,  page  28. 

The  manufacture  of  clocks  exhibits  a  much  more  rapid  growth  during  the  past  ten  years  than  in  any  preceding 
decade,  there  having  been,  in  1850,  82  per  cent,  as  many  operatives  as  in  1860;  in  1860,  73  per  cent,  as  many  as  in 
1870 ;  and  in.  1870,  47  per  cent,  as  many  as  in  1880.  At  the  same  time  the  reported  value  of  material  handled  and  of 
product  per  operative  is  less  than  in  1870 ;  against  17  per  cent,  as  many  operatives  in  1870  as  in  1880,  there  being 
a  return  of  about  77  per  cent,  as  great  a  value  in  the  product.  There  thus  appears  a  change  in  the  character  as 
well  as  in  the  extent  of  the  industry.  The  value  of  material  formerly  trebled  is  now  little  more  than  doubled  in  the 
process  of  manufacture.  At  the  same  time  it  may  be  said  that  a  smaller  proportion  of  the  labor  is  now  devoted  to 
the  clock  movement,  more  being  expended  upon  the  manufacture  of  ornamental  cases  in  great  variety,  bronzes,  and 
the  like. 

It  is  obvious  that  much  less  labor  is  expended  upon  the  same  weight  or  even  upon  the  same  value  of  material 
in  clock-  than  in  watch-making.  A  greater  value  of  material  is  therefore  handled  by  the  same  number  of  operatives, 
and  the  relative  value  of  constituent  materials  for  movements  is  three  or  four  times  as  great,  and  the  aggregate 
value  of  all  materials  is  for  the  same  number  of  operatives  greater  in  clock  than  in  watch  manufacture. 

Clock  materials  are  almost  entirely  domestic,  except  a  small  proportion  of  foreign  woods  used  in  casing.  Copper 
and  zinc,  the  chief  constituents  of  sheet-brass,  are  obtained  in  this  countrj^  in  unsurpassed  purity  and  excellence; 
the  steel  and  iron  wire  are  also  commonly  American,  and  native  black  walnut  is  the  wood  in  most  general  use  for 
cases. 

Clock-making  was  one  of  the  earliest  outgrowths  of  Connecticut  ingenuity,  and  clock  parts  being  coarse  as 
compared  with  watch  parts,  practical  uniformity  has  followed  more  in  consequence  of  wholesale  manufacture  and 
the  necessity  of  correct  gearing  for  uniform  velocity  ratios  than  as  an  end  deliberately  sought  or  utilized  for  the 
interchanging  of  parts.  The  work  upon  the  common  clock  movement  is  for  the  most  part  of  two  kinds :  plate  work 
and  wire  work.  Dies  for  punching  the  plate  parts  determine  their  uniformity,  and  the  wire  gauge  determines  that 
of  the  arbors,  pillars,  and  trundles.  Even  the  wires  are  not  formed  into  complicated  shapes,  and  in  common  clocks 
screws  are  not  used,  the  plates  being  riveted  like  lock-plates. 

But  clock-making,  having  been  so  long  practiced  (and  the  primitive  processes  being  susceptible  of  such  great 
improvement),  exhibits  perhaps  more  forcibly  than  any  other  manufacture  of  mechanism  the  great  strides  that 
have  been  made.  The  successful  manufacture  and  general  use  of  many  kinds  of  mechanism  has  been  consequent 
upon  the  prior  existence  of  manufacturing  mechanism,  bat  from  the  single-handed  manufacture  of  wooden  toys 
clock-making  has  gradually  come  to  be  conducted  in  large  establishments,  having  all  the  advantages  of  labor-saving 
machinery.    Some  of  these  produce  an  average  above  two  clocks  per  working  minute. 

The  departments  of  the  work  are  principally  two,  devoted  respectively  to  the  manufacture  of  movements  and 
of  cases,  of  which  the  latter  often  requires  the  greater  space  and  the  greater  number  of  operatives,  although  the 
material  for  the  movements  usually  costs  more  than  that  for  the  cases.  Metallic  cases  also  are  made  for  many  styles 
of  clocks,  involving  both  metal  working  and  foundery  facilities  in  their  manufacture. 

The  capital  required  is  notably  smaller  in  clock  than  in  watch  manufacture.  The  returns  for  the  United  States 
in  1880  show  an  average  of  $1,236  per  operative  for  watch  and  $756  per  operative  for  clock  manufacture,  the 
total  products  in  the  two  cases  being  nearly  equal,  the  total  capital  being  twice  as  great  in  watch  as  in  clock 
manufacture,  and  the  average  number  of  hands  being  about  four-fifths  as  great  in  the  latter  as  in  the  former. 

In  the  earliest  work  of  wood  clock-making  in  Connecticut  it  took  a  man  upward  of  a  week,  sometimes  several 
weeks,  to  make  a  clock;  but  by  1820  the  average  time  was  about  three  and  a  half  days. 

In  1820  thirty  hands  made  2,500  wooden  clocks  in  four  different  styles  in  the  course  of  a  year,  or  83  clocks  per 
operative  per  annum.  These  clocks  were  made  with  cherry  wheels  and  laurel  pinions,  the  teeth  being  set  in.  But 
in  1880,  though  the  number  of  different  styles  made  in  a  single  establishment  is  fifteen  or  twenty  times  more, 
and  many  of  them  are  of  an  elaborate  ornamental  character,  an  average  of  over  520  brass  clocks  per  operative  per 
annum  is  attained,  and  for  the  cheaper  styles  the  output  would  of  course  be  considerably  greater.  It  may  be  said 
roundly  that  one  operative  will  upon  an  average  in  a  given  time  perform  the  work  upon  four  times  as  many  ordinary 
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clocks,  including  casing,  as  upon  ordinary  watcli  movements.  Of  large  calendar  clocks,  more  than  125  are  turned 
out  per  operative  per  annum,  and  since  1870  an  improvement  of  as  much  as  three  or  four  fold  is  stated  in  some 
instances,  the  advantage  being  due  to  improved  machinery  and  to  the  practice  of  manufacturing  clocks  of  the  same 
kind  in  very  much  larger  lots  at  a  time  than  before. 

A  large  proportion  of  the  labor  in  clock-making  is  unskilled,  about  10  per  cent,  of  all  the  hands  being  children 
and  youths,  while  practically  no  children  or  youths  are  employed  in  Avatch-making.  In  clock-making,  about  12^  per 
cent,  of  the  operatives  are  females,  in  contrast  with  36  per  cent,  in  watch-making.  Of  the  operatives,  we  may 
consider  roundly  that  about  one-third  of  them  are  machine-tenders,  and  the  remaining  two-thirds  bench-workers, 
varnishers,  packers,  and  so  on.  The  number  of  power  machines  ranges  from  as  many  to  half  as  many  as  the 
number  of  operatives,  but  many  of  the  machines  are  not  in  continuous  operation. 

In  clock  as  compared  with  watch  manufacture  the  machine  processes  are  generally  similar,  but  without  the 
same  degree  of  refinement.     The  large  proportion  of  wood-case  work  is  also  peculiar  to  clock-making. 

In  1807  Eli  Terry,  of  Plymouth,  Connecticut,  commenced  using  machinery  in  making  wooden  clocks.  Clock- 
gears  were  then  marked  out  and  sawed  by  hand,  a  much  slower  and  more  laborious  work  even  than  fret-sawing.  Such 
movements  were  sold  at  $25  each,  but  by  1840  the  cost  of  a  wood  movement  had  been  reduced  to  $5,  and  at  this 
time  the  manufacture  was  fairly  revolutionized  by  Chauucey  Jerome,  who  introduced  the  one-day  brass  clock,  the 
movement  for  which  can  now  be  made  for  less  than  50  cents,  three  men  being  able  to  level  the  sheets  and  punch  out 
wheels  for  500  such  clocks  in  a  day.  Mr.  Jeroine  sent  his  first  consignment  of  clocks  as  a  venture  to  England  in 
1842,  and  the  export  business  thus  commenced  has  grown  to  such  an  extent  that  some  American  manufacturers 
have  their  catalogues  printed  in  Trench,  German,  Spanish,  Italian,  Swedish,  and  Portuguese.  I^ot  only  is  the 
civilized  world  supplied,  but  American  clocks  are  found  to  have  preceded  the  American  traveler  in  semi-barbarous 
lands. 

The  labor  on  a  handsome  wood  clock-case  often  costs  a  surprisingly  small  sum,  and  the  common  zinc  faces  are 
cut,  painted,  and  lettered  at  3  or  4  cents  apiece.  In  the  case-making  the  processes  are  of  great  variety.  Knobs 
and  ornaments  are  turned  and  carved ;  stencils  are  used  in  laying  out  patterns  to  be  carved;  and  curved,  round,  and 
half-round  cases  are  formed  by  deeply  scoring  the  wood  at  intervals  upon  the  inner  side  and  bending  it  to  shape. 
Some  of  the  most  elaborate  ornamentation  is  executed  by  pressing  compositions  of  glue  and  sawdust,  which, 
when  finished,  appear  like  iine  wood  carvings.  Ornaments  in  glass  are  etched  by  acids.  Wheels  covered  with 
sand-paper  are  used  in  smoothing  wood  work,  the  wheels  for  finishing  moldings  being  molded  to  correspond  to 
the  work.  Planing,  sawing  out,  drilling,  mitering,  gluing,  varnishing,  bronzing,  i)ainting,  and  polishing  comprise 
the  balance  of  the  work  on  ordinary  cases. 

Most  of  the  work  upon  ordinary  clock  movements  is  done  by  those  machine  methods  well  known  to  be  of  the 
greatest  rapidity,  viz  :  Press  work,  turning  pins  and  arbors  from  wire,  and  cutting  small  gears  in  piles.  The  making 
of  main-springs  and  the  riveting  and  other  kinds  of  bench  work  are  also  rapidly  performed. 

Index  gear  and  pinion  cutters  are  commonly  used,  these  being  sometimes  automatic.  Among  other  instances, 
automatic  machines  are  used  for  placing  pinion  blanks  upon  arbors.  The  blanks  and  arbors  are  held  in  proper  feed 
receptacles,  the  blanks  being  allowed  to  drop  successively  into  grooves,  when  the  arbors  are  thrust  through  them. 
The  arbors  with  the  pinion  blanks  exactly  j)laced  are  then  thrown  out  ready  for  the  pinion  cutter.  The  little  staves 
in  the  lantern  pinions  are  placed  by  girls.  There  is  much  work  of  turning,  and  the  turning  tools  are  commonly 
set  upon  arbors,  which  rest  in  sockets  parallel  with  the  lathe  spindles,  the  tools  being  brought  against  the  work  by 
handles  set  in  the  arbors,  which  will  accommodate  a  number  of  tools  ]5laced  radially  in  various  positions. 

It  is,  however,  obvious  that  between  the  fine  and  the  heavy,  the  plain  and  the  fanciful,  a  great  range  of  work 
is  involved  in  clock-making.  Xo  mechanism  is  too  exact  for  the  manufacture  of  fine  astronomical  clocks,  and  tower 
clocks  are  large  and  heavy  machines,  involving  nice  work,  and  being  sometimes  built  by  special  contract.  The 
other  extreme  is  in  the  manufacture  of  small  alarm  and  other  cheap  clocks,  upon  which,  however,  the  exactness  of 
machine  methods  in  wholesale  manufacture  enables  a  very  excellent  quality  of  work  to  be  done  at  a  low  cost. 

The  power  required  in  clock  manufacture  may  usually  be  rated  at  from  two-fifths  to  one-half  horse-power  per 
operative,  of  which  the  greater  part  is  commonly  consumed  in  the  case-making. 
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VIL— THE  MANUFACTUEE  OF  AGRICULTURAL  IMPLEMENTS. 

Note. — For  statistical  information  regarding  tlie  manufacture  of  agricultural  implements,  see  Table  VII. 

GEOGRAPHICAL  DISTRIBUTIOK 

In  agricultural  implements  we  have  a  prodact  whose  manufacture  has  a  widespread  geographical  distribution. 
Many  manufactures  of  interchangeable  mechanism,  as  fire-arms,  sewing-machines,  watches,  clocks,  and  hardware, 
will  often  be  found  in  groups  of  factories  in  places  within  easy  access  of  large  cities.  For  agricultural  implemects 
accessibility  to  city  markets  is  a  matter  of  minor  importance,  and  so  small  a  proportion  of  the  product  is  consumed 
by  export  trade  that  location  in  or  near  seaports  is,  in  the  present  condition  of  the  industry,  a  matter  of  do 
consideration. 

Yet  the  manufacture  is  more  centralized  than  the  population.  We  find  in  Maine  an  average  of  448  operatives, 
nearly  all  in  Kennebec  county,  the  product  being  mainly  scythes,  shovels,  hoes,  hay-forks,  etc.  In  New  Hampshire, 
of  178  operatives,  over  half  are  in  Grafton  and  Merrimack  counties,  and  the  product  is  mainly  scythes,  hand-rakes, 
and  hay-cutters.  In  Vermont,  of  464  operatives,  297  are  in  Rutland,  Windsor,  and  Windham  counties,  and  the 
product  is  mainly  scythes,  hand-rakes,  hay-forks,  separators,  and  sirup-evaporators.  In  Massachusetts,  of  973 
operatives,  over  half  are  engaged  in  the  great  shovel  and  plow  factories  of  Bristol  county,  and  the  manufacture  of 
hay-cutters,  tedders,  horse-rakes,  etc.,  is  largelj^  pursued  in  Hampden  county.  In  Connecticut,  of  565  operatives, 
over  half  are  in  Middlesex  and  Litchfield  counties,  scythes,  hoes,  plows,  lawn-mowers,  and  fodder-cutters  being  the 
chief  products.  In  New  England  the  factories  are  commonly  located  upon  river-courses,  the  seaboard  counties 
producing  few  manufactures  of  this  class.  Hand  implements,  involving  wooden  ware,  are  of  the  most  general 
manufacture. 

Plow  manufacture  does  not  require  a  large  factory  organization,  but  from  the  great  demand  for  plows  and 
similar  products  the  manufacture  is  often  conducted  upon  a  large  scale,  as  well  as  at  small  shops  widely  distributed 
through  nearly  all  parts  of  the  country.  It  is  obvious  that  the  manufacture  of  grain-cradles  and  scythe-snaths 
may  be  conducted  on  a  small  scale,  but  the  manufacture  of  mowers,  reapers,  and  thrashing-machines,  and  of 
similar  composite  products,  necessitates  a  factory  organization  for  their  economical  production.  Such  composite 
products  are  mainly  manufactured  in  the  great  belt  of  states  from  New  York  to  Illinois,  inclusive,  which  in  1870 
employed  69  per  cent,  and  in  1880  66  per  cent,  of  all  the  operatives  engaged  in  the  manufacture  of  agricultural 
implements.  Through  these  states  the  mechanical  facilities  are  of  a  high  order,  and  the  factories  are  widely 
distributed ;  but  the  centralization  of  the  greater  part  of  the  work  is  strongly  marked.  In  New  York,  of  6,462 
operatives,  over  half  are  in  five  counties — Cayuga,  Rensselaer,  Monroe,  Onondaga,  and  Saratoga;  in  Pennsylvania, 
of  2,617  operatives,  over  half  are  in  four  counties — York,  Allegheny,  Philadelphia,  and  Lancaster;  in  Ohio,  of 
7,536  operatives,  over  half  are  in  three  counties — Clarke,  Stark,  and  Summit;  in  Indiana,  of  2,471  operatives,  over 
half  are  in  two  counties — Saiut  Joseph  and  Wayne ;  in  Illinois,  of  7,300  operatives,  over  half  are  in  five  counties- 
Rock  Island,  Cook,  Winnebago,  Warren,  and  De  Kalb ;  also,  in  Michigan,  of  2,004  operatives,  over  half  are  in 
four  counties — Calhoun,  Jackson,  Kalamazoo,  and  Kent;  in  Wisconsin,  of  2,067  operatives,  over  half  are  in  two 
counties — Racine  and  Rock ;  and  in  Minnesota,  of  1,197  operatives,  over  half  are  in  Washington  county. 

But  this  predominance  of  a  few  localities  is  equally  noticeable  in  states  in  which  the  manufacture  is  not  as 
largely  pursued.  In  New  Jersey,  of  206  operatives,  nearly  half  are  in  three  counties — Mercer,  Warren,  and  Somerset; 
in  Delaware,  of  66  operatives,  over  half  are  in  New  Castle  county;  in  Maryland,  of  356  operatives,  over  half  are 
in  two  counties — Baltimore  and  Washington;  in  Virginia,  of  530  operatives,  over  half  are  in  two  counties — Henrico 
and  Dinwiddle;  while  in  West  Virginia,  of  03  operatives,  58  are  in  the  little  teuon  of  the  state  between  Pennsylvania 
and  Ohio,  comprising  Marshall,  Ohio,  and  Brooke  counties;  in  North  Carolina,  of  202  operatives,  over  half  are 
in  Mecklenburg,  Davidson,  Edgecombe,  Chatham,  and  Randolph  counties;  and  in  South  Carolina,  of  a  total  of 
88  operatives,  75  are  in  a  single  establishment  in  Charleston ;  in  Georgia,  of  274  operatives,  more  than  half  are  in 
Fulton  and  Coweta  counties ;  in  Alabama,  of  36  operatives,  over  half  are  in  Cherokee,  Monroe,  and  Morgan 
counties;  in  Mississippi,  of  61  operatives,  over  half  are  in  Attala  and  Lauderdale  counties;  in  Texas,  of  139 
operatives,  over  half  are  in  Marion  and  Fannin  counties ;  in  Tennessee,  of  178  operatives,  over  half  are  in  Gibson, 
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Washingtou,  Hamilton,  and  Montgomery  counties;  in  Kentucky,  of  1,033  operatives,  Jefferson  county  tias  700- 
in  Arkansas,  of  24  operatives,  over  half  are  in  White  and  Washington  counties;  in  Missouri,  of  726  operatives 
there  are  448  in  Saint  Louis  county;  in  Iowa,  of  809  operatives,  over  lialf  are  in  Scott,  Lee,  and  Toweshiek 
counties;  in  Kansas,  of  103  operatives,  over  half  are  in  Wyandotte  and  Douglas  counties;  in  Nebraska,  of  54 
operatives,  over  half  are  in  Adams,  Butler,  and  Otoe  counties;  and  in  California,  of  295  operatives,  over  half  are 
in  the  counties  of  Alameda  and  San  Joaquin. 

Clarke  county,  Ohio,  has  more  operatives  employed  in  this  class  of  manufacture  than  any  other  single  county, 
viz,  2,379.  In  Eock  Island  county,  Illinois,  there  are  1,290  operatives  employed;  in  Stark  county,  Ohio,  1,210; 
Cayuga  cqunty,  New  York,  1,136;  Oook  county,  Illinois,  1,090;  Eeusselaer  county.  New  York,  913;  Saint  Joseph 
county,  Indiana,  910;  Eacine  county,  Wisconsin,  842;  Wayne  county,  Indiana,  795 ;  Summit  county,  Ohio,  753; 
Jefferson  county,  Kentucky,  700;  Montgomery  county,  Ohio,  700;  Washingtou  county,  ilinnesota,  607 ;  Winnebago 
county,  Illinois,  543.  The  predominance  of  these  fourteen  counties,  aggregating  over  35  per  cent,  of  all  the 
operatives  employed  in  the  manufacture  of  agricultural  implements  in  the  United  States,  is  due  to  groups  of  large 
factory  organizations  establishing  labor  centers.  The  relative  growth  of  these  particular  centers  is  shown  by  the 
fact  that  in  1870  they  employed  a  little  less  than  30  per  cent,  of  the  whole  number  of  operatives  in  this  class  of 
work,  but  large  factories  were  then  already  established  in  all  of  these  counties  except  Washington  county, 
Minnesota. 

The  largest  factory  organizations  are  employed  in  manufacturing  mowers,  reapers,  and  harvesters;  factories 
first  established  by  the  demands  of  the  snrrounding  neighborhoods,  but  now  extending  the  beueiits  of  their 
iugeuious  and  labor-saving  machinery  to  all  parts  of  the  country. 

Banking  next  in  size  of  factory  organization  ai'e  establishments  devoted  to  the  manufacture  of  thrashing  and 
separating  machinery,  farm  engines,  and  horse-powers,  and  next  we  may  rank  the  manufacture  of  plows,  shovels, 
scythes,  etc.,  as  also  the  manufacture  of  seed-drills  and  jilanters.  This  is  generally  the  existing  order,  but  it 
must,  of  course,  be  taken  with  some  notable  exceptions.  Some  large  factories  are  employed  upon  a  wide  range  of 
work,  but  the  largest  will  usually  be  found  confining  themseh^es  to  a  few  specialties. 

In  New  York  a  bi'oad  sweep  from  Erie  to  Eensselaer  couuty,  covering  the  fertile  country  traversed  by  the  Erie 
canal,  will  include  the  great  bulk  of  the  manufacture,  of  which  mowers,  reapers,  harvesters,  and  separators  are  the 
most  important  of  the  many  products. 

In  Pennsylvania  the  manufacture  is  most  largely  pursued  in  two  sections,  the  southeastern  reaching  into 
Maryland  and  Delaware,  and  embracing  the  manufacture  of  thrashers,  clover-huUers,  horse-powers,  cotton-planters, 
and  lawn-mowers,  and  the  western  section  extending  into  Ohio  and  West  Virginia,  the  manufacture  being  of 
plows,  hoes,  cultivators,  reapers,  thrashers,  etc.     Between  these  sections  are  the  ranges  of  the  Alleghanies. 

In  Virginia  most  of  the  large  factories  are  near  Eichmond  and  Petersburg,  making  plows  (principally),  hay- 
cutters,  thrashers,  cider-mills,  etc.  Some  manufacturing  is  also  done  in  the  fertile  valleys  of  the  Alleghanies, 
extending  into  Tennessee,  plows,  hay-cutters,  and  cane-mills  being  the  principal  products. 

A  range  of  country  widely  embracing  the  course  of  the  Tennessee  river  may  be  considered  to  include  about  a 
tenth  of  the  manufacture  in  Kentucky,  three-fifths  of  that  in  Tennessee,  and  two-thirds  of  that  in  Alabama,  being 
principally  of  plows  and  harrows,  with  some  cane-mills,  cotton-planters,  and  sirup-evaporators.  In  Kentucky  the 
manufacture  is'entirely  confined  to  the  northern  and  western  portions,  being  mainly  of  plows,  hoes,  and  cultivators, 
beside  corn-,  cider-,  cane-,  and  fanning-mills,  seed-drills,  thrashers,  evaporators,  etc.,  which  are  made  in  Jefferson 
county. 

In  North  Carolina  the  manufacture  of  plows,  cane-mills,  hay-cutters,  cotton-planters,  etc.,  is  pursued  in  the 
central  portions  of  the  state,  removed  from  both  mountains  and  seaboard,  and  in  Georgia  the  manufacture  (mainly 
of  plows,  cultivators,  cotton-planters,  and  cane-mills)  is  entirely  confined  to  the  north  middle  portions  of  the  state, 
no  agricultural  implements  being  made  in  the  mountainous  parts  of  the  north  or  in  the  seaboard  and  southern 
portions. 

While  Ohio,  Indiana,  and  Illinois  are  characterized  by  a  general  adaptability  to  this  class  of  manufacture,  the 
country  is  so  uniformly  fertile  and  level,  so  well- watered  with  streams,  and  so  intersected  by  railroads,  that  the 
manufacture  is  widely  diffused,  and  few  sections  present  distinguishing  features.  In  Ohio  the  leading  products  are 
separators,  seed-drills,  corn-  and  cotton-planters,  mowers,  reapers,  and  horse-powers.  In  Illinois,  plows,  harrows, 
cultivators,  reapers,  and  corn-planters  are  the  most  notable  of  many  products.  In  Indiana  the  greater  part  of  the 
manufacture  is  in  the  northern,  eastern,  and  east  central  parts  of  the  state,  less  being  done  in  counties  near  the 
Ohio  river  and  the  Illinois  boundary,  seed-drills,  thrashers,  clover-hullers,  cane-mills,  plows,  and  cultivators  being 
the  leading  products. 

In  Michigan  and  in  Wisconsin  the  manufacture  of  agricultural  implements  is  quite  uniformly  diflused  through 
the  lower  counties,  horse-powers,  stump-pullers,  grain-cradles,  scythe-snaths,  hay-cutters,  hoes,  harrows,  seed  drills, 
separators,  and  fanning-mills  being  the  chief  products. 

In  Missouri  the  manufacture  is  chiefly  conducted  in  the  eastern  and  central  parts  of  the  state,  cane-mills, 
waporators,  and  horse-powers  being  notable  products.  In  Iowa  the  bulk  of  the  manufacturing  is  done  in  the 
eastern  and  central  counties,  horse-  and  hand-rakes,  scythe-snaths,  separators,  and  plows  being  the  leading 
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products.    Ill  Minnesota  a  large  proportion  of  tlie  operatives  are  engaged  in  making  thrashers  and  separators,  and 
in  Kansas  and  Nebraska  plows,  harrows,  cultivators,  and  stone-gatherers  are  the  principal  products. 

The  agricultural  manufactures  of  California  are  mainly  plows,  separators,  and  horse-powers.  The  large  ranches 
are  necessarily  supplied  with  jobbing  shops  of  some  sort,  and  these  sometimes  suffice  for  the  erection  of  the  large 
headers  and  separators  forming  a  feature  of  farm  practice  in  that  country.  Much  of  this  machinery  is  brought  from 
the  East. 

THE  CHAEAOTEE  AND  DIEECTION  OF  THE  INDUSTEIAL  GEOWTH. 

A  machine  for  thrashing  and  separating  is  in  the  great  majority  of  cases  reported  as  one  separator,  but 
sometimes  as  one  thrasher,  and  in  a  few  instances,  from  the  identity  of  numbers  returned,  there  is  a  strong  inference 
that  the  same  machine  has  been  returned  as  one  thrasher  and  one  separator. 

So  in  the  return  of  grain-drills  the  production  does  not  seem  to  have  kept  pace  with  the  increase  of  operative 
labor  in  the  manufacture  of  agricultural  implements,  but  a  portion  of  the  return  is  doubtless  absorbed  under  the 
heads  of  grain-sowers  and  seed-sowers.  A  variety  of  machines  (corn-  and  cotton-planters,  grain-drills,  pulverizers, 
and  even  harrows  and  hay -rakes)  may  be  adapted  for  sowing  seed  and  grain,  and  also  guano,  plaster,  or  other 
fertilizers.  Such  machines  will  usually  be  returned  in  accordance  with  the  function  considered  most  essential  and 
important,  but  there  is  liability  to  duplication. 

The  third  class  of  farm  machinery  liable  to  be  rej)orted  ambiguously  includes  the  following  items :  Harvesters, 
mowers,  reapers  and  mowers,  reapers.  All  of  these  are  included  under  the  title  of  harvesting  machinery.  The 
term  harvester  would  not  be  applied  to  a  mower,  but  might  be  applied  to  a  reaper,  or  to  a  reaj)er  and  mower. 
Gavelers,  droppers,  hand-,  chain-,  self-,  and  sweep-rake  reapers,  as  well  as  twine  and  wire  self-binders,  are  liable  to 
come  under  the  caption  of  harvesters.    The  numbers  of  harvesters  and  reapers  produced  are  given : 

1880. 

Harvesters 25,537 

Mowers 72,090 

Reapers  and  mowers 54,884 

Reapers 35,327 

The  movements  in  the  manufacture  of  particular  classes  of  farming  machinery  are  of  significance  as  exhibiting 
developments  in  methods  of  farming,  no  less  than  the  mere  transfer  of  the  manufacture  from  one  region  to  another, 
or  its  gTcater  centralization  or  diffusion.  The  inadequacy  of  the  returns  as  to  the  numbers  of  implements  made  in 
1870  through  enumerators  prevents  detailed  comijarison  with  that  year,  but  the  general  relations  of  the  two 
years  are  fiiirly  evident.  The  manufacture  of  cane-mills  in  1S70  was  confined  to  Kentucky  and  North  Carolina, 
most  of  them  being  made  in  Kentucky.  In  1880  their  manufacture  had  become  vastly  increased,  and  was  not  only 
diffused  through  the  sugar-cane  growing  states,  but  was  also  made  an  important  item  of  manufactare  in  northern 
Slates.  Thus,  m  round  figures,  about  27  per  cent,  of  all  the  cane-mills  were  made  in  Missouri,  18  per  cent,  in 
Kentucky  (but  over  four  times  as  many  as  in  1S70),  17  per  cent,  in  New  York,  11  per  cent,  in  Indiana,  6  per  cent. 
in  Tennessee,  5  per  cent,  in  Virginia,  about  1  per  cent,  each  in  Georgia  and  Wisconsin,  3  per  cent,  in  North  Carolina, 
2  per  cent,  in  Arkansas,  over  1  per  cent,  in  Texas,  and  the  residue  in  six  other  states. 

In  1870  clover-hullers  were  manufactured  in  but  three  states,  and  nearly  all  in  Pennsylvania.  They  are  now 
manufactured  in  six  states  (38  per  cent,  being  made  in  Indiana,  31  per  cent,  in  Ohio,  and  21  per  cent,  in  Maryland), 
and  the  manufacture  aj^pears  almost  to  have  disappeared  from  Pennsylvania  and  to  have  diminished  greatly, 
consequent  upon  changes  in  farm  methods,  much  clover-hulling  being  now  done  by  attachments  to  thrashers. 

In  1870  corn-planters  were  made  in  seven  states,  chiefly  in  Illinois  and  in  Missouri.  They  are  now  made  in 
twenty-one  states,  G3  per  cent,  in  Illinois,  21  per  cent,  in  Ohio,  and  over  6  per  cent,  in  Wisconsin. 

In  1870  all  of  the  cotton-planters  were  made  in  Georgia,  but  since  that  time  the  introduction  of  cotton-planting 
machinery  has  progressed  greatly,  and  its  manufacture  is  now  increased  nearly  tenfold,  and  is  pursued  in  fourteen 
states,  but  specially  in  Ohio,  where  two-thirds  of  all  the  cotton-planters  are  made,  about  8  per  cent,  being  made  in 
Pennsylvania,  and  about  S  jjer  cent,  in  Georgia. 

In  1870  plows  were  made  in  thirty-three,  harrows  in  twenty-three,  and  cultivators  in  twenty-four  states  and 
territories.  In  1880  plows  were  made  in  thirty-six,  harrows  in  thirty-four,  and  cultivators  in  thirty-three  states 
and  territories,  the  percentages  of  the  entire  numbers  made  in  the  states  in  which  the  manufacture  was  most  largely 
pursued  being,  for  plows :  Illinois,  20  percent.;  Indiana,  13  per  cent. ;  Kentucky,  nearly  10  per  cent. ;  New  York, 
7  per  cent;  Pennsylvania,  0  per  cent.  For  harrows,  in  1880:  Illinois,  29  per  cent!;  Michigan,  21  per  cent.; 
Kentucky,  11  per  cent. ;  New  Yorlc,  8  per  cent. ;  Wisconsin,  7  per  cent.  For  cultivators,  in  ISSO :  Illinois,  42  per 
cent.;  Georgia,  11  per  cent.;  Michigan,  9  per  cent.;  Kentucky,  7  per  cent.;  Ohio,  5  per  cent. 

The  relative  falling  off  in  the  number  of  plows  manufactured  indicates  that  their  function  is  being  performed 
to  some  extent  by  other  implements.  We  may  say  that  in  1870  one  harrow  appears  to  have  been  made  to  every 
ninety -four  plows,  and  in  ISSO  one  to  every  ten  plows ;  and  that  in  1870  one  cultivator  was  reported  to  every  ten, 
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and  in  1880  one  to  every  four  plows.  In  the  great  agricultural  state  of  Illinois  the  reduction  of  the  ratios  seems 
even  more  decided,  viz  :  In  1870  one  harrow  to  one  hundred  and  twenty-five,  and  in  ]S80  one  to  seven  plows;  in 
1870  one  cultivator  to  five  and  a  fraction,  and  in  1880  one  to  two  plows. 

The  change  has  been  going  on  during  the  decade  in  the  use  of  cultivators,  displacing  plowing  and  hoeing,  and 
of  cultivators  and  harrows,  saving  much  of  the  labor  of  plowing  in  the  preparation  of  land  for  crops.  In  the 
English  four-year  rotation  the  cultivator  has,  it  is  estimated,  saved  half  the  labor  of  plowing;  but  upon  prairie  land 
in  this  country  the  use  of  harrows,  cultivators,  sitlky-plows,  and  pulverizers  has  lessened  labor  to  an  extent 
variable  with  the  conditions  of  crops  and  of  seasons,  but  undoubtedly  to  a  much  greater  extent  than  in  England. 
As  compared  with  approved  methods  of  putting  in  and  tending  crops  with  plows,  harrows,  and  cultivators,  the 
screw  pulverizer  alone  is  claimed  to  save  from  one-third  to  one-half  the  labor  of  preparing  land  for  corn  and  from 
one-third  to  one-half  in  the  whole  cost  of  cotton-raising  up  to  the  picking.  A  screw  pulverizer  is  not  adapted  to 
a  hilly  or  stony  country,  but  on  level,  stonelees  land  will  go  over  20  acres  a  day,  fitting  land  at  the  rate  of  7  to  10 
acres  a  day  in  thrice  or  twice  going  over.  By  it  oats  may  sometimes  be  put  in  on  stubble  laud  after  once  going 
over,  and  it  not  only  cuts  stalks  and  seeds  at  the  same  time,  but  saves  after-harrowing. 

The  manufacture,  and,  by  inference,  the  use,  of  cultivators  and  harrows  is  also  shown  by  the  statistics  to  be 
more  general  in  level  states  like  Illinois  than  in  states  A?hose  land  is  more  hilly  and  stony. 

The  manufacture  of  fanning-mills  was  in  1870  conducted  in  eighteen  states,  23  per  cent,  being  made  in  New 
York,  15  per  cent,  in  Iowa,  and  12  per  cent,  in  Michigan ;  and  in  1880  in  twenty-one  states,  38  per  cent,  being 
made  in  Wisconsin,  27  per  cent,  in  Michigan,  and  C  per  cent,  in  Ohio. 

Grain-cradles  were  in  1870  made  in  twelve  states;  in  1880  in  twenty-four  states.  Scythe-snaths  were  in  1870 
made  in  three  states;  in  1880  in  nineteen  states.  Of  grain-cradles,  in  1870,  38  per  cent,  were  made  in  Indiana,  33 
per  cent,  in  New  York,  and  16  per  cent,  in  Michigan ;  in  1880,  27  per  cent,  were  made  in  Indiana,  23  per  cent, 
in  Michigan,  and  22  per  cent,  in  New  York.  Of  scythe-snaths,  in  1870.  74  per  cent,  were  made  in  Vermont,  22  per 
cent,  in  Pennsylvania,  and  4  per  cent,  in  Maine ;  in  1880,  34  per  cent,  were  made  in  Vermont,  14  per  cent,  in 
Iowa,  and  13  per  cent,  in  Michigan.  Such  manufactures  are  often  predominant  in  well- wooded  states,  although  it 
is  obvious  that  with  the  transportation  facilities  for  light  freights  this  may  easily  become  a  secondary  and  obscured 
influence. 

Hand-rakes  were  in  1870  made  in  fourteen  states ;  in  1880  in  twenty -five  states.  Hay-forks  were  in  1870  made  in 
fourteen  states;  in  1880  in  seventeen  states.  Of  hand-rakes,  in  1870,  nearly  70  yier  cent,  were  made  in  Michigan  alone ; 
but  in  1880  over  71  per  cent,  were  made  in  New  York  alone,  this  including  both  hay-  and  garden-rakes.  In  1870 
hay-forks  were  most  largely  made  in  New  York,  Pennsylvania,  Indiana,  and  Ohio ;  in  1880  most  largely  in 
Pennsylvania,  Vermont,  Ohio,  and  Michigan.  Scythes  and  sickles  were  in  1870  made  in  nine  states,  most  largely 
in  Connecticut,  New  York,  and  Ehode  Island ;  in  1880  they  were  made  in  thirteen  states,  scythes  most  largely  in 
Maine,  Connecticut,  New  Hampshire,  and  New  York,  and  sickles  principally  in  Ohio,  Maine,  and  Connecticut. 

Of  grain-drills,  seed-sowers,  fertilizer  distributers,  and  grain-sowers,  in  1870  the  manufacture  was  confined  to 
fourteen  states,  and  was  most  largely  conducted  in  Ohio,  Indiana,  and  New  Hampshire.  In  1880  these  implements 
were  manufactured  in  twenty-six  states,  and  most  largely  in  Ohio,  Indiana,  and  Wisconsin. 

In  1870  there  were  built,  as  reported,  24,062,  and,  in  1880,  19,527  thrashers  and  separators.  This  numerical 
decrease  may  be  attributed  to  the  greater  use  of  combined  thrashers  and  separators,  so  that  while  the  aggregate 
number  of  both  is  decreased  the  firnction  of  the  governing  unit  may  in  many  cases  be  considered  to  be  doubled. 
In  1870  the  manufacture  of  these  machines  was  conducted  in  twenty-two  states,  most  largely  in  Missouri,  Ohio, 
and  Pennsylvania;  and  in  1880  they  were  manufactured  in  twenty-six  states,  most  largely  in  Ncat  York,  Ohio,  and 
Wisconsin. 

The  great  growth  (eighteen-fold)  in  the  manufacture  of  lawn-mowers  simply  bears  evidence  of  the  increasing 
custom  of  keeping  lawns  closely  trimmed.  In  1870  nearly  all  of  them  were  made  in  New  York,  but  they  are  now 
made  in  six  states,  notably  in  Pennsylvania,  Ohio,  New  York,  and  Connecticut. 

Hay-  and  fodder-cutters  were  in  1870  made  in  thirteen  states,  most  largely  in  Massachusetts,  Connecticut,  and 
Ohio.  They  are  now  made  in  twenty-five  states,  and  most  largely  in  Massachusetts,  New  Yorl;,  Kentucky, 
Michigan,  Connecticut,  Ohio,  and  Virginia. 

Hoes  in  1870  were  made  in  twelve  states,  most  largely  in  Massachusetts,  Connecticut,  and  New  York;  and  in 
1880  in  thirty  states,  most  largely  in  Kentucky,  New  York,  Ohio,  Massachusetts,  and  Michigan. 

Stump-pullers,  whose  manufacture  is  of  course  indicative  of  forest  clearings,  were  in  1870  made  only  in 
Pennsylvania ;  but  in  1880  the  manufacture  was  extended  into  eleven  states,  most  being  made  in  Wisconsin, 
Michigan,  and  Indiana. 

Of  horse-powers  in  1870  about  37  per  cent,  were  made  in  Ohio,  19  per  cent,  in  New  York,  and  12  per  cent,  in 
Michigan ;  in  1880,  17  per  cent,  were  made  in  Ohio,  IC  per  cent,  in  Wisconsin,  and  13  per  cent,  in  Pennsylvania,  the 
manufacture  being  more  generally  distributed. 

Of  sirup-evaporators  24  per  cent,  are  made  in  Vermont,  21  per  cent,  in  Missouri,  and  16  per  cent,  in  Kentucky. 
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The  change  in  the  numbers  of  operatives  employed  in  the  manufacture  of  agricultural  implements  in  the 
several  states  is  shown  for  the  last  four  census  years  to  be  as  follows,  the  states  being  grouped  according  to  the 
tendencies  in  growth  or  decadence  of  the  manufacture  withiu  their  liuiits : 


states. 


1S50. 


1S60. 


Continuous  increase. 

Ohio 

lUinois 

Ke^^  York 

Pennsylvania 

Indiana 

"Wisconsin 

Michigan 

Minnesota 

Kentucky 

Iowa 

Missouri 

California 

Kansas 

"West  Virginia. 

!N"ebraska 

Oregon 


G46 
923 
947 
210 
178 
35 


317 
15 
39 


2,239 

1,700 

2,905 

1,465 

709 

666 

666 

42 

462 

208 

231 

12 


1870. 


States. 


I 


Increase  after  1870. 


5, 124 

3,935 

4,953 

2,286 

1,268 

1,  387 

969 

167 

624 

55'^ 

537 

68 

29 

55 


Continuous  decrease. 


Louisiana. 


7,536 

7,300 

6,402 

2,017 

2,471 

2,067 

2,004 

1,197 

1,033 

809 

726 

295 

103 

63 

54 

18 


Virginia 

Maryland 

Korth  Carolina  . 

Tennessee 

Texas 

Delaware 

Mississippi 

Alabama 

Massachusetts. - 
South  Carolina. - 

Vennout 

Maine 

Georgia 

Arkansas 


Decrease  after  1870. 

Connecticut 

New  Jersey 

Ifew  Hampshire 

Rhode  Island 


1880. 


530 
350 
202 
178 
139 


973 
88 
164 
448 
274 
24 


505 
206 
178 
10 


From  the  growth  of  the  West,  and  also  from  the  change  in  farm  methods,  the  facts  cited  relative  to  the 
manufacture  of  specified  implements  show  that  the  manufacture  has  been  greatly  diffused ;  but  apart  from  this 
growth  the  tendency  is  toward  concentration  iuto  fewer  establishments.  The  following  table  shows  the  number 
of  operatives  per  establishment  in  the  United  States  and  in  the  several  states  for  1850,  1860,  1870,  and  1880  ia 
that  order,  fractions  being  discarded: 


states. 


1S50. 


1S«0. 


1S70. 


1S80. 


States. 


The  United  States  - 


Ohio 

Minnesota 

Massachusetts. 

nitnois 

Connecticut 

Indiana 

New  York 

"Wisconsin 

Maine 

Michigan 

California 

G-eorgia 

Vermont 

Iowa 

Kentucky 

South  Carolina. 
Pennsylvania  . . . 


7 

12 

20 

12 

23 

48 

3 

6 

37 

11 

12 

33 

8 

13 

33 

10 

15 

26 

6 

10 

25 

8 

14 

24 

16  , 
6  i 


10 
14 


Xew  Hampshire  . 

Texas 

Yirginia 

MarylaDd 

Missouri 

Kansas 

Tennessee 

West  Virginia  ... 

Delaware 

Louisiana 

Mississippi 

Koi-th  Carolina. .. 

Xew  Jersey 

Oregon 

Eliode  Island 

Nebraska 

Arkansas 

Alabama 


1850. 


1S60. 


1870. 


ISSO. 


While  in  the  entire  Uuion  the  number  of  operatives  has  steadily  increased,  the  number  of  establishments  has 
now  begun  to  fall  off.    In  six  great  agricultural  states  the  number  of  establishments  culminated  in  1870,  viz: 


St-ates. 


'New  York  . . . 

Illinois 

Pennsylvania 


1850. 

IS«0. 

1870. 

1880. 

135 

333 

337 

265  1 

84 

201 

294 

220 

222 

260 

280 

220 

States. 


1850. 


Ohio 

Michigan 
Indiana  .. 


101 
13 

68 


18»0. 


182 
108 
103 


1870. 


219 
164 
124 


1880. 


156 
143 
96 


That  is,  in  1870,  or  later,  the  growth  generally  ceased  to  consist  in  the  making  of  new  establishments,  and  was 
concentrated  in  the  enlarging  of  established  factories,  some  small  establishments  being  absorbed. 
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In  two  states,  Connecticut  and  Few  Hampshire,  the  growth  in  the  number  of  establishments  culminated  in 
1860,  and  in  two  other  E"ew  England  states,  Maine  and  Massachusetts,  the  number  of  establishments  has  decreased 
since  1850. 

In  only  six  rapidly- growing  states  has  there  been  a  continuous  increase  in  the  number  of  establishments,  viz. 
Wisconsin,  Iowa,  Minnesota,  California,  Kansas,  and  Nebraska.     In  Kentucky,  Missouri,  l^ew  Jersey  Delaware' 
and  Oregon,  and  in  all  of  the  southern  states  except  West  Virginia,  there  was  a  falling  otf  in  the'  number  of 
establishments  in  1870,  generally  followed  by  an  increase  in  1880. 

The  progress  of  growth  and  concentration  in  the  states  in  which  an  average  of  over  500  operatives  is  employed 
is  shown  graphically  in  a  diagram  of  the  relative  numbers  of  establishments : 


13 

P-ENNSYtVANIA. 

-"0.                         im.                         1870.                         If 

M. 

1                                             1 

1          /  y''^                     \ 

INDIANA 

'  /^ 

MASSACHUSETTS 

^^/    ^-^^^^:<!^^ 

CONNECTICUT^ 

WISCONSlNr 

MICHIGAN. 

/^/  MINNESOTA— -^"^^ 

^      _            1 

While  the  manufacture  of  agricultural  imidements  is,  of  course,  dependent  upon  agriculture,  it  is  mainly 
dependent  upon  an  agriculture  revolutionized  by  agricultural  machinery  itself — a  manufacture  which  may  be 
said  to  have  made  itself  necessary,  and  which  has  created  its  own  demand.  Already  the  influence  of  this 
industry  has  had  a  significance  of  which  but  few  are  fully  cognizant.  In  other  arts  curious  developments  have  been 
made  and  great  progress  has  been  achieved,  but  this  progress  and  these  developments  have  been  accomplished 
mainly  by  the  labor  freed  from  the  necessary  tillage  of  the  soil  by  the  manufacture  of  agricultural  implements.  This 
manufacture,  now  pui'sued  by  only  thirty  or  forty  thousand  operatives,  lias  been  the  simple  means  of  taking 
hundreds  of  thousands  from  farm  work,  of  feeding  them,  clothing  them,  educating  them,  and  establishing  them 
m  every  species  of  manufacture,  art,  and  profession,  and  this  is  one  of  the  prime  causes  of  the  rapid  development 
of  this  country. 

It  is  in  the  immense  applicability  of  these  improvements  that  their  great  power  lies,  as  they  lessen  the  labor  of 
millions  of  men  engaged  in  raising  food  products.  Their  economic  influence  is  greater  than  any  other  iu  the  whole 
range  of  labor-saving  invention,  because  it  applies  to  the  greatest  class  of  workers  and  to  the  most  fnudameutal 
species  of  work. 

The  processes  of  fifty  years  ago,  plowing  and  turniug  under  the  hand-sown  seed,  weeding  and  stirring  the  soil 
With  hand-hoes,  mowing  and  raking  hay  and  cradling  grain  and  binding  it  by  hand,  required  implements  which 
made  a  comparatively  small  demand  upon  the  manufacturer;  and  the  flail  for  thrashing,  and  the  shell-sli aped, 
Wicker-work  hand-fans  for  winnowing  the  grain  on  the  barn-floor,  unknown  to  this  generation,  were  implements 
of  slight  cost.  Over  two-thirds  of  the  value  of  farm  implements  now  iu  use  is  estimated  to  be  in  the  improved 
machinery  which  distinguishes  modern  from  primitive  American  farming. 

The  increased  cost  of  farm  implements  and  machinery  appears  very  great  when  we  consider  the  numbers  of 
fflen  employed  with  machinery  of  a  given  cost.     There  is  one  man  to  a  plow,  and  oue  man  to  a  sulky-plow  or  a 
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l^ulverizer;  but  the  latter  may  cost  five  to  ten  times  as  much  as  the  former.  There  is  one  man  to  a  hoe,  and  one 
man  to  a  riding  cultivator;  but  the  cultivator  may  cost  fifty  times  as  much  as  the  hoe.  There  is  one  man  to  a  hand- 
rake,  and  one  man  to  a  horse-rake  or  a  hay-tedder;  but  the  latter  may  cost  twenty  to  fifty  times  as  much  as  the 
former.  There  is  one  man  to  a  scythe  or  a  grain-cradle,  and  one  man  to  a  mower  or  a  reaper;  but  the  latter  may 
cost  seventy  to  one  hundred  times  as  much  as  the  former.  We  find  one  man  to  a  flail,  and  a  few  men  to  a  separator 
and  engine;  but  the  latter  may  cost  a  thousand-fold  more  than  the  former.  When,  therefore,  knowing  that  machinery 
of  high  cost  has  gradually  superseded  inexpensive  hand  tools,  we  still  find  that  since  1850  the  value  of  farm 
implements  and  machinery,  instead  of  increasing,  has  fallen  off,  relative  to  the  value  of  farms  for  the  entire  Union, 
and  most  notably  so  in  the  hea^^er  farming  sections,  it  would  appear  that  an  estimate  of  double  the  amount  of  labor 
for  the  hand  tools  upon  the  same  acreage  would  be  an  inadequate  estimate,  despite  the  increased  value  of  farm 
land  and  the  inclusion  of  wagons,  harness,  etc.,  among  farm  implements  in  either  case.  But  if  only  half  the 
labor  has  been  saved,  it  is  easy  to  estimate  how  great  a  body  of  men  is  relieved  of  the  work  of  farm  labor  ^^ro  rata 
by  every  man  engaged  in  the  maniifacture  of  agricultural  implements.  It  is,  in  fact,  estimated  by  careful  men, 
thoroughly  conversant  with  the  changes  that  have  taken  place,  that  in  the  improvement  made  in  agricultural  tools 
the  average  farmer  can,  with  sufficient  horse-power,  do  with  three  men  the  work  of  fifteen  men  forty  years  ago,  and 
do  it  better. 

It  is  as  a  condition  in  the  manufacture  of  agricultural  implements  that  this  saving  in  farm- work  is  here  treated, 
and  it  explains  the  growth  of  great  factories,  the  wholesale  demand  for  their  products,  and  the  cheapness  with  which 
those  products  may  be  furnished  to  the  farmer.  But  a  comprehensive  exhibit  of  this  saving  can  only  be  made  by 
reference  to  farm  work,  which  is  more  or  less  desultory,  the  seasons  of  plowing  and  seeding  in  spring  and  fall,  of 
cultivating  growing  crops,  of  hay-making  and  harvesting,  creating  imperative  demands  for  the  prompt  exercise  of 
much  labor,  other  less  exacting  duties  being  made  to  fill  in  the  time  between  these  working  seasons. 

The  first  of  these  classes  of  Avork  is  naturally  the  preparation  of  the  soil.  The  labor  of  plowing  may  be  more 
distributed  than  that  of  harvesting.  For  stony  soils  less  saving  seems  feasible  in  this  duty  than  in  any  other. 
HarroATS  and  scarifiers  have  long  been  in  use,  but  their  extensive  employment  for  saving  replowing  is  a  modern 
practice,  the  advance  of  which  is  shown  by  the  immense  relative  increase  in  their  manufacture.  In  preparing 
land  for  turnips  after  wheat  two  scarifyings  (including  seeding)  and  one  plowing  displace  four  plowings  and 
seedings,  and  as  the  draft  of  a  scarifier  may  be  estimated  at  from  one-half  to  one-fourth  that  of  a  plow  for  the  same 
speed  and  width  of  land  passed,  the  horse-labor  saved  is  about  in  the  ratio  of  four  to  one  and  two-thirds,  and  for 
sixhorse  gangs  of  cultivators  or  harrows — compared  with  single-plow  furrows,  the  width  of  land  being  about  as  5  feet 
to  5  inches — it  will  be  seen  that  the  saving  iu  men's  labor  will  be  even  greater.  For  ordinary  plowing  the  amount 
plowed  will  not  exceed  that  of  thirty  or  forty  years  ago,  but  the  comfort  and  the  rapidity  of  working  have  been 
increased  by  sulky-  or  riding-plows.  In  the  east  many  side-hill  or  reversible  plows  are  made  in  place  of  ordinary 
land-side  plows,  which  leave  a  dead  furrow,  that  may  later  interfere  Avith  the  convenient  operation  of  horse- 
mowers,  tedders,  and  rakes.  The  form  of  point,  share,  and  mold  for  the  best  results  obviously  differs  for  every 
condition  of  tenacity  of  the  soil  and  depth  of  furrow,  and  to  meet  these  conditions  a  great  variety  of  forms  is  made. 
Thus  a  prairie-breaker  or  a  road-plow  has  a  longer,  sharper  share  than  a  stubble-,  a  deep-soil-,  a  sod-,  or  a  trench, 
plow',  and  the  heavy  clay  soils  of  Indiana  and  of  Ohio,  the  sugar-lands  of  Louisiana,  and  other  sections  have  each 
their  series  specially  adapted  to  their  crops  and  soil,  each  manufacturer  making  a  specialty  of  a  number  of  such 
established  series.  For  alluvial  or  black,  sticky  soils  a  plow  that  Avill  scour  well  is  necessary.  This  is  secured  by 
making  the  shares  of  cast-steel  or  of  chilled  or  patent  hard  metal.  Of  the  whole  number  of  plows  made  per  year 
in  this  country,  probably  about  half  a  million  are  cast-steel  plows  for  the  alluvial  soil  of  the  Mississippi  valley. 

Some  degree  of  iuterchangeability  was  practiced  in  making  plows  at  an  early  period.  For  the  same  size  and 
series  the  shares  are  made  interchangeable,  and  the  slip-share  points  and  other  plow  parts  are  often  made  removable 
and  interchangeable,  so  that  a  single  plow  stock  may  serve  for  a  variety  of  attachments,  while  the  change  of 
slip-share  points  saves  shares  and  keeps  the  plow  iu  running  order  at  a  comparatively  small  expense.  But  in  the 
manufacture  of  plows  the  advantages  of  uniformity  as  an  administrative  feature  of  the  work  are  not  to  be  rated 
above  other  benefits  resulting  from  the  most  easy  and  natural  methods.  The  same  is  true  in  the  manufacture  of 
many  other  agTicultural  implements,  where  the  forms  are  given  by  casting  and  finished  by  grinding,  and  it  is  only  in 
such  wrought-iron  work  or  in  such  tine  cast-iron  work  as  requires  cutting  or  paring  by  machine  tools  that  uniformity 
of  Avork  exhibits  distinctive  advantages  in  the  division  of  labor  and  the  system  of  Avorking. 

The  usage  of  different  sections  in  the  employment  of  farm  machinery  may  occasionally  throw  some  light  upon  items 
enumerated  as  units,  but  at  the  same  time  having  great  differences  among  themselves.  Thus  the  term  plow  covers 
all  kinds,  from  a  small  and  cheap  stirring-plow  to  an  expensive  sulky-plow.  Handled  plows  are  used  eA'erywhere, 
but  the  sulky-plows  principally  in  the  western  fanning  states,  being  manufactured  by  a  comparatively  few  large 
factories  in  that  section.    A  single  style  of  sulky-plow  is  estimated  to  be  iu  use  on  60,000  farms. 

Two-horse  and  riding  cultivators  are  largely  used  in  the  West,  and  the  screw  pulverizer,  which  does  such 
peculiar  and  effective  service,  was  employed  on  over  35,000  acres  of  land  in  1880.  In  New  England  the  cultivator 
is  mainly  used  with  one  horse  for  cultivating  between  rows  of  corn  or  of  root  crops.    It  also  takes  the  place  of  the 

harroAv  in  covering  grain.     Handled  cultivators  have  wheels  or  runners  to  gauge  the  depth  of  working.    The  simplest 
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form  of  cultivator  is  a  V-  or  an  A-frame  with  cast-iron  cluck  feet.  The  cultivator  may  have  pulverizing  point  teeth 
or  these  may  be  replaced  by  hoes,  scooters,  bull-tongues,  colters,  hilling  -wings,  etc.  Tobacco-  and  cottou-ridgers 
are  sometimes  provided  with  marking  wheels  for  making  equidistant  holes  for  seed.  In  the  horse  hoeiug-mafliine 
the  hoes  are  of  an  inclination  adjustable  by  handles,  so  that  the  weeds  may  be  neatly  removed  and  the  soil  stirred 
about  hills  or  rows  of  plants.  It  is  but  a  moderate  estimate  to  s;iy  that  in  corn  a  horse-hoe  will  do  the  work  of  five 
men,  beside  keeping  the  weeds  under  better.  It  also  enables  the  farmer  to  finish  hoeing  before  the  haying  season 
begins. 

Of  harrows  there  is  a  great  variety,  the  simplest  form  being  an  A-frame,  with  teeth.  In  order  more  fully  to 
pulverize  and  go  over  the  soil  harrows  are  commonly  made  in  sections,  hinged  so  that  they  will  vibrate.  Spring 
teeth  are  also  employed  as  well  as  ingenious  contrivances  which  rotate  the  teeth  as  they  are  drawn  througli  the 
soil.  In  fallowing  (or  cross-plowing)  a  well-known  form  of  disk-harrow,  which  operates  by  cutting  the  soil  into 
thin  slices  and  breaking  these  by  the  oblique  setting  of  the  disks,  is  claimed  to  do  more  and  better  work  than  six 
plows. 

Seed-drills  and  fertilizer  distributers  are  commonly  also  cultivators.  The  walking-drills  have  tongues,  shovels, 
hoes,  or  brake-pin  teeth,  and  the  riding-drills  have  points  pressed  down  by  springs,  the  seed  being  automatically 
fed  through  ducts  or  so-called  shoes  or  boots,  the  quantity  being  adjustable.  Seed-drills  sow  from  one  to  eight  or 
more  rows  at  a  time,  the  spacing  of  the  rows  being  sometimes  variable.  Cottonseed,  with  the  fiber,  is  sowed  after 
being  prepared  with  a  solution,  to  prevent  the  seed  from  sticking  together.  The  first  two-rowed  cotton-planter  was 
made  in  1879,  one-rowed  planters  being  previously  used.  The  seed  is  pressed  by  following- wheels.  With  the  two- 
rowed  planter  it  is  claimed  that  one  man  and  a  mule  Avill  do  the  work  formerly  requiring  six  men  and  four  mules. 
Combining  as  they  do  cultivating  and  seeding,  seed-drills  effect  their  saving  doubly  as  compared  with  hand  seeding 
and  hand  cultivating.  A  one-horse  check-row  corn-planter  plants  8  or  10  acres  a  day;  a  twohorse  eight-shoe 
planter  plants  16  or  17  acres  of  rice  a  day. 

In  hay-making  a  good  tedder  will  do  the  work  of  ten  or' fifteen  men  in  spreading  and  turning  hay,  and  self- 
dump  riding-rakes  enable  a  farmer's  boy  to  do  the  hand  work  of  about  five  men. 

Of  hand-reaping  nearly  a  third  of  the  labor  is  in  binding  into  sheaves.  The  performance  of  this  hand  work 
by  machinery  was  begun  during  the  past  decade  in  the  introduction  of  self-binding  harvesters,  working  with  twine 
or  with  wire,  and  these  machines  involve  a  high  degree  of  mechanical  ingenuity  in  their  design,  as  well  as  of 
efiSciency  in  operation.  Under  ordinary  conditions,  reapers  will  go  over  15  or  20  acres  a  day.  A  self-binder  will 
cat  and  bind  15  acres  a  day,  and  one  of  these  machines  has  been  known  to  work  at  the  rate  of  30  sheaves  a 
minute.  It  is  considered  that  with  the  average  of  mowers,  reapers,  and  harvesters  one  man  and  a  pair  of  horses 
will  do  the  work  of  eight  men.  Manual  delivery  reai^ers  are  used  by  the  smaller  farmholders  in  the  East  or 
elsewhere. 

In  thrashing,  the  capacity  of  machines  varies  with  the  size  and  the  speed  of  cylinders.  The  efficiency  of  the 
means  of  separation  also  varies.  On  headers  in  California  one  25  horse-power  thrasher  has  thrashed  over  0,000 
bushels  of  wheat  in  a  day,  requiring  ten  headers  (reapers  that  cut  off  the  heads  of  the  grain)  and  thirty-six  header- 
wagons,  and  keeping  four  men  busy  filling  and  four  sewing  sacks.  With  ordinary  thrashers  perhaps  ten  bushels  of 
wheat  per  horse-power  per  hour  is  a  good  average,  although  better  showings  are  often  obtained.  Oats  shell  easily 
and  thrash  twice  as  rapidly  as  wheat.  In  the  great  wheat  states  large  thrashei  s  or  separators  are  used  with  steam- 
power.  If  horse-power  is  used,  the  lever-powers  are  more  common;  but  in  ^^ew  England  and  the  East  the  tread- 
powers  are  preferred,  being  commonly  used  with  one,  two,  or  three  horses.  The  so-called  ground-hog  thrashers  (not 
mounted  upon  wheels)  are  somewhat  used  in  Kentucky  and  Tennessee,  and  similar  fixed  machines  are  used  in  jS'ew 
England,  the  power'  being  the  lever  in  the  former  and  the  tread  in  the  latter  case.  With  a  simple  hand-thrasher 
used  in  New  England,  one  man  turning  and  one  feeding,  10  bushels  of  oats  per  hour  may  be  thrashed.  The 
efiaciency  of  the  simple  work  of  thrashing  by  machine  and  by  flails  may  be  estimated  in  contrast  at  twelve  or 
fifteen  to  one  for  the  human  labor  employed,  without  regard  to  the  separating  done  by  the  machine,  which,  compared 
with  hand  winnowing,  would  jirobably  show  an  equal  saving. 

Horse-power  is  recommended  for  thrashers  requiring  six  horse-power  or  less  and  steam-power  for  thrashers 
requiring  8  horse-power  or  more,  and  it  is  said  that  a  steam-engine  will  pay  for  itself  on  a  farm  of  upward  of  200 
acres.  In  the  more  settled  sections  steam  is  cheaper  than  horse-power,  and  horses  are  necessary  for  many  classes 
of  work  to  which  steam-power  has  not  been  adapted ;  but  for  heavy  work  in  thrashing,  steam-power  is  notably 
cheaper  and  more  rapid  than  horse-power,  and  in  some  sections  the  power  applied  in  thrashing  duriug  the  harvesting 
season  is  at  other  times  used  for  wood-sawing,  cotton-ginning,  milling,  or  light  manufacturing. 

Much  of  the  labor  saved  by  improvement  in  agricultural  tools  is  not  to  be  found  in  any  financial  equivalent,  but 
it  exists  in  she  greater  ease  of  farm  life,  the  shortening  of  the  day's  labor  and  of  seasons  of  heavy  work,  and  in  other 
comforts  of  living.  In  the  matter  of  household  furnishing,  persons  brought  up  in  the  enjoyment  of  many  luxuries 
do  not  comprehend  that  they  are  the  result  of  saved  labor,  because  they  have  no  realizing  sense  of  the  bare  floors, 
the  unplastered  walls,  the  thatched  roofs,  and  unpainted  exteriors  common  to  the  ordinary  conditions  of  farm  life 
half  a  century  ago— conditions  as  luxurious  as  a  man  could  earn  with  the  ox-plow,  the  hoe,  the  spade,  the  scythe, 
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the  cradle,  tlie  hand-rake,  the  hay-fork,  the  flail,  and  the  hand-fan  j  and  to  gain  an  idea  of  how  many  fold  in  the 
intrinsic  results  of  labor  present  conditions  are  superior  to  those  of  the  past  we  must  contrast  their  cost  with  that 
of  the  barest  necessities  of  liviug. 

In  former  times,  moreover,  agricultural  produce  was  not  subject  to  so  much  freighting  and  mercantile  handling. 
The  mercantile  handling  of  some  products  (notably  fruits  and  hay)  has  had  an  immense  growth  within  the  past  few 
years  ;  but  in  former  times  a  much  larger  population  lived  in  the  country  upon  the  immediate  products  of  farms, 
and  a  relatively  smaller  number  in  the  manufacturing  and  commercial  centers.  Smaller  money  values,  therefore, 
were  used  in  moving  and  handling  food,  and  a  person  whose  mind  naturally  I'everts  to  the  most  plenteous  harvests 
whose  produce  was  given  away  or  destroyed,  but  who  has  come  from  the  farm  to  a  city  or  town  life,  in  which  every 
article  of  food  must  be  bought  with  money,  may  have  no  realizing  sense  of  the  fact  that  food  is  obtainable  iu 
greater  quantity  and  variety  for  a  less  expenditure  of  labor  now  than  ever  before.  These  considerations  are  stated, 
not  digressively,  but  siiuj)ly  to  show  that  the  remarkable  statements  of  labor  saved  from  the  use  of  agricultural 
machinery  are  not  inconsistent  with  the  present  prices  of  farm  produce  or  the  present  conditions  of  farm  life. 

Since  the  majority  of  farmers  are  already  farm  proprietors,  employing  an  average  of  less  than  a  laborer  each, 
and  since  many  conditions  combine  to  forbid  the  enlargement  of  farms,  it  may  be  considered  that  the  available 
labor-saving  efhciency  has  been  nearly  reached. 

Almost  every  comparison  of  agricultural  statistics  illustrates  the  influences  of  improvement  in  agricultural 
machinery.  The  relatively  larger  employment  of  horses  in  place  of  working-oxen,  as  evidenced  by  statistics,  is 
chiefly  due  to  imi^roved  machinery.  The  ox  is  not  swift  enough  for  labor-saving  riding  implements;  and  harrows, 
riding  cultivators,  sulky-plows,  screw  pulverizers,  and  the  whole  range  of  haying  and  harvesting  implements,  are 
drawn  by  horses,  the  ox  being  only  employed  for  carting  and  heavy  plowing  and  harrowing.  Taking  three  states 
for  example,  we  form  the  following  table : 

MASSACHUSETTS. 


Year. 


1850. 
1860. 

1870. 


I      Horses. 


42, 216 
47,  786 
41,  039 


Work-cattle. 


46,  611 
38,  221 
24,  430 


Eatio 
of  horses 
to  work- 
cattle. 


0.91 
1.25 
1.68 


OHIO. 

1850 

1860 

1870 

463,  397 
625,  346 
609,  722 

65,  381 
63,  078 
23,  606 

7.09 

9.91 

25.83 

ILLINOIS. 

1850 

1860 

267,  653 
563,  736 
853,  738 

76, 156 
90,  380 
19,  766 

3.51 

6.23 

43.19 

1870 

These  figures  from  former  census  years  are  very  instructive  in  exhibiting  the  tendencies  in  the  growth  of  the 
usage  of  improved  agricultural  tools.  They  also  illustrate  the  difference  in  rapidity  of  working  practicable  on 
the  prairies  of  the  West,  as  compared  with  the  stony  and  hilly  laud  of  ISTew  England,  especially  in  the  preparation 
of  the  soil. 

While  the  value  of  agricultural  implements  manufactured  per  annum  in  the  entire  Union  has  increased  nearly 
one-third  since  1870,  the  production  has  generally  fallen  off  in  the  New  England  and  the  middle  states  on  account  of 
the  employment  of  the  facilities  for  other  manufacturing  purposes.  But  in  Maine,  Massachusetts,  and  Vermont 
the  development  of  large  factories  devoted  to  agricultural  specialties  has  more  than  compensated  for  the  general 
falling  otf,  the  production  in  Maine  having  nearly  trebled,  while  in  Vermont  it  has  increased  by  over  one-third  and 
in  Massachusetts  by  nearly  two-thirds.  In  New  York  also,  in  which  state  the  production  has  fallen  off  slightly, 
and  in  Pennsylvania,  where  it  has  barely  held  its  own,  the  general  falling  off  has  been  much  greater,  having  been 
more  or  less  compensated  by  the  growth  of  a  few  centers  of  manufacture.  The  increased  production  in  the 
southern  states  has  been  relatively  considerable,  but  not  great  in  itself,  with  the  notable  exception  of  Georgia,  in 
which  state  the  production  has  increased  nearly  eight-fold,  a  rate  only  exceeded  in  Minnesota.  In  Indiana  the 
production  has  more  than  doubled,  while  in  Michigan  the  rate  of  increase  has  been  nearly  in  the  same  ratio,  and  in 
Illinois,  Iowa,  and  Wisconsin  it  has  increased  by  over  one-half. 
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:mateeials. 

After  a  careful  study  of  the  statistics  of  tbe  maimfactiire  of  ayriciiltiual  iuii)leu]eiits,  it  cau  only  ])(_■  ,s;iid  that 
tbe  variations  in  tlie  implied  ratios  of  product  to  material  a])pear  due  to  a  couflueuce  of  causes,  of  -wliicii  uo  assif>uable 
ones  are  sufficiently  distinctive  to  establisli  very  decided  rules ;  but  the  higli  ratios  of  product  to  material  will 
often  be  found  in  those  sections  where  uianufacturinii'  is  not  pursued  eflectively,  or  in  large  factories,  and  thi:'  low 
ratios  in  the  great  centers  of  manufacture  lor  agricultural  implements.  V\'he.re  for  a  similar  class  of  work  the  value 
of  the  material  appears  oidy  doubled  or  less  than  doubled  in  large  factories,  in  sections  where  the  manufacture  must 
be  pursued  on  a  small  scale  the  value  is  sometimes  increased  four  or  five  ibid.  The  principal  significance  of  this  is 
that  labor  is  applied  with  greater  system  and  advantage  in  the  large  factory,  and  its  value  relati^-c  to  the  value 
of  material  is  thereby  diminished ;  but  of  course  inefficient  and  desultcuy  labor  i/an  only  com]iete  with  highly- 
organized  labor  to  an  extent  limited  by  local  denuuul,  transportation  facilities,  and  other  conditions  of  trade. 

The  influences  due  to  organized  system  in  manufacture  in  determining  the  ratio  of  product  to  material  will 
be  found  more  marked  than  the  influences  of  the  cost  of  materials  in  different  sections  of  the  country,  or  even  than 
those  due  to  the  different  kiuds  of  implements  manufactured.  In  the  cost  of  the  more  essential  materials  the 
variation  is  more  notable  from  time  to  time  than  from  section  to  section.  The  sources  of  supply  for  pig-iron,  wood, 
and  coal  are  so  widely  diffused,  and  the  means  of  transportation  are  so  readily  available,  that  the  cost  of  wood  and 
of  iron  at  least  will  be  found  to  vary  only  12  or  1.5  per  cent,  for  the  more  important  manufacturing  sections,  while 
a  few  months  may  show  a  greater  fluctuation  in  the  market  at  B'ew  York.  The  cost  of  coal  is  not  of  sufficient 
importance  to  determine  the  location  of  factories  in  sections  where  it  may  be  most  cheaply  obtained  unless  these 
sections  are  also  great  agricultural  fields.  In  New  York  and  iu  Illinois  coal  is  higher  than  in  West  Virginia, 
Pennsylvania,  Missouri,  Kentucky,  and  Ohio ;  and  in  Wisconsin,  Michigan,  Minnesota,  Iowa,  Maine,  Vermont, 
Massachusetts,  Georgia,  and  other  important  manufacturing  states  it  is  very  much  higher,  sometimes  two  or  three 
times  as  high  as  in  the  five  prominent  coal  states  mentioned. 

For  the  limited  manufactures  of  less-settled  sections  a  small  quantity  of  material  is  often  obtainable  at  a  small 
cost,  while  the  locality  would  be  unable  to  continue  the  showing  u]ion  a  larger  scale.  Thus,  in  a  frontier  state, 
where  pig-iron  rules  high,  an  anomalous  appearance  might  result  from  the  purchase  of  a  lot  of  scrap  at  lower  than 
iron  region  prices.  The  statistics  of  manufactures  are  full  of  such  special  instances,  which  make  exception  to 
methodical  ratios  and  caution  us  to  rest  our  conclusions  only  upon  a  wide  survey. 

The  more  elaborate  the  i)roduct  the  less,  of  course,  should  be  the  relative  value  of  materials,  but  the  extremely 
variable  conditions  of  labor  and  of  demand  iu  the  different  sections  are  sufficient  to  obscure  the  distinction. 

More  labor  is  also  expended  relative  to  the  quantity  and  the  value  of  material  employed  upou  some  hand  tools 
than  upon  more  complex  constructions.  Thus  the  same  value  of  material  ]iut  into  shovels  and  into  riding-harrows 
would  acquire  a  considerably  greater  value  in  the  former  than  in  the  latter  case.  Under  similar  couditions,  and 
apart  from  occasional  exceptions,  the  value  of  material  relative  to  product  is  greatest  in  common  drag-liarrows, 
plows,  and  wood  tools;  next  in  horse-rakes,  seed-drills,  and  cultivators;  next  in  fauuing-mills,  thrashers,  and 
separators;  and  least  in  mowers  and  reapers  Plows,  being  made  nearly  everywhere,  exhibit  the  widest  range  of 
ratios;  but  the  manufacture  of  complex  mechanism,  such  as  that  of  harvesters  and  separators,  is,  with  few  exceptions, 
confined  to  those  factories  where  the  work  is  pursued  effectively  with  a  system  of  iuterchangeability  and  the  division 
of  labor  which  it  entails,  so  that,  despite  the  intrinsic  work  done,  the  value  of  the  product  is  often  less  than  double 
that  of  the  material. 

Given  a  well-organized  system  of  manufacture,  with  a  close  division  of  labor,  and  complex  products  can  be 
produced  as  cheaply  as  simple  ones,  and  the  added  labor  and  expenses  do  not  give  a  large  increase  to  the  value  of 
the  material.  In  sections  whose  facilities  permit  the  manufacture  of  composite  machines  only  in  the  old-time  way, 
one  man  or  a  few  men  doing  all  the  work  upon  a  machine,  the  process  is  so  slow  as  to  be  almost  prohibitory  when 
(by  means  of  transportation)  it  is  brought  into  competition  with  the  results  of  modern  and  improved  systems.  But 
simple  products,  which  involve  little  or  no  division  of  labor,  can  be  made  upon  a  small  scale,  perhaps  not  as 
advantageously  as  in  large  quantities,  but  still  at  a  disadvantage  so  small  as  to  be  counterbalanced  by  nearness  to 
a  hmited  and  local  market. 

Respecting  the  values  of  wood  and  of  iron  and  steel  used,  the  value  of  wood  is  usually  the  greater  in  fanning- 
mills,  corn-shellers,  grain -cradles,  etc.,  and  sometimes  in  thrashers  and  separators.  In  plows,  cultivators,  and 
harrows,  and  in  mowers  and  reapers,  the  value  of  iron  and  steel  is  the  greater,  as  it  also  commonly  is  in  horse- 
powers, horse-rakes,  and  grain-drills.  The  classification  in  this  respect  is  an  obvious  one,  the  wood  tools  and  set 
machinery  framed  in  wood  being  on  one  side,  and  the  plows  aud  riding  macliiuery,  largely  comitosed  of  iron 
castings,  on  the  other,  the  relative  values  of  the  materials  being  less  distinctly  emphasized  in  the  lighter  riding 
machinery.  In  every  state  plows  and  agricidtural  castings  are  manufactured  so  largely  as  to  reduce  the  relative 
value  of  wood,  which  is  usually  less  than  40  per  cent.,  and  iu  the  majority  of  states  less  than  30  per  cent,  of  the 
value  of  all  materials.  The  manufacture  of  iron  mowers  and  some  forms  of  secd-di  ills  rerjuires  a  relatively  smaller 
value  of  wood  than  for  plows,  and  has  its  influence  upon  the  aggregate  ratios  of  such  states  as  New  York  and  Ohio, 

ii'j.') 
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while  ill  Vermont  the  manufacture  of  hay-rakes,  etc.,  and  in  Minnesota  and  in  California  of  thrashers  and 
separators,  may  be  instanced  as  producing  a  contrary  effect.  Of  the  values  of  metal  and  of  wood  used  the 
following-  table  gives  the  ratios  by  states: 


States. 


Percentage 
of  "wood. 


Percentajre 

of  iron  and 

steel. 


:                     64 

36 

62 

48 

Delaware 

40 

54 

42 

58 

Connecticut 

38 

38 

62 
62 

Oregon 

38 

62 

MiTinp.^nfn. 

..                                    36 

64 

Rliodo  Island 

33 

34 

07 
66 

32 

68 

TVTicliicrqn 

30 

70 

Afnrylnnrl 

.-            ;                     29 

71 

jSTew  Jersey 

'                     29 

30 

71 
70 
72 
72 

Texas  

j                     28 

28 

29 

71 

niinois 

Arkansris 

!Nortli  Carolina  . 

Virginia 

Alabama 

Wisconsin 

iXassacliusetts . . 

Mississippi 

'Nqw  York 

Indiana 

Louisiana 

Kentucky 

Georgia  

Xew  Ilampsliire 

Ohio 

"West  Virginia.-. 

Utah 

Maine 


Percentago 

of  TTOOd. 

Percentage 
of  iron  and 

steel. 

28 

72 

29 

71 

24 

70 

25 

75 

25 

75 

24 

76 

23 

77 

22 

78 

21 

79 

21 

79 

17 

83 

16 

84 

16 

84 

14 

CO 

14 

86 

14 

88 

13 

87 

8 

92 

It  hapi>ens  that  for  the  entire  Union  there  is  used  in  the  manufacture  of  agricultural  implements  not  far  from 
a  ton  of  iron  and  steel  to  every  thousand  feet  of  lumber.  The  percentage  of  value  of  unspecified  material  relative 
to  all  material  ranges  from  5  to  37  per  cent.,  being  commonly  from  one-fourth  to  one-fifth.  A  fuller  return  of  mill 
supplies  and  material  other  than  constituent  may  be  expected  from  a  large  than  from  a  small  factory.  That  this 
is  the  fact  is  evidenced  by  the  following  table,  showing  the  average  number  of  operatives  per  establishment  and 
the  percentage  (by  value)  of  material  returned  as  other  than  wood,  iron,  and  steel  for  the  several  states : 


States. 

Operatives 
per  estab- 
lishment. 

Per  cent,  of 
material 

unspecified 

to  alt 

material. 

States. 

Operatives 
p(!r  estab- 
lishment. 

Per  cent,  of 
material 

unspecified 

to  all 
material. 

Ohio 

48 
37 
33 
33 
26 
25 
24 
19 
16 
14 
14 
13 
13 
13 
12 

11 
10 

25 
27 
8 
28 
17 
25 
23 
-1 
24 
37 
21 
23 
SO 
22 
31 
25 
18! 
23  i 

10 
10 
9 
9 
7 
5 
7 
5 
6 
6 
5 
5 
4 
4 
4 
2 
1 

22 

14 

Maasacliusetts 

13 

Illinois 

6 

Connecticut 

16 

19 

Xew  York     

20 

22 

8 

14 

25 

18 

Iowa 

Rhode  Island 

17 

Kentucky 

Nebraska 

5 

South  Caiolina 

30 

22 

Exceptions  will,  of  course,  be  noted,  but  if  we  take  the  averages  of  over  ten  and  under  eleven  operatives  per 
establishment,  as  given  by  states,  the  value  of  material  other  than  wood,  iron,  and  steel  will  appear  as  24  percent, 
in  the  former  against  17  per  cent,  in  the  latter  case.  Of  the  more  notable  exceptions,  also,  in  Massachusetts  and  in 
Connecticut,  the  most  important  items  of  manufacture  are  shovels  and  hoes,  which  require  but  a  small  value  in 
mill  supplies,  and  in  the  case  of  Arkansas  the  peculiarity  of  the  showing  is  due  to  one  or  two  shops,  whose  product 
conveys  no  apparent  justificaf  ion  for  the  disproportionate  value  of  other  material  consumed. 

For  the  three  census  years,  1860,  1870,  and  1880,  the  values  of  material,  product,  and  product  less  material  per 
given  number  of  operatives,  compared  with  the  showing  of  1850  as  a  unit,  appear  as  follows: 
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1850. 

l.SOO. 

1870. 

1880. 

1 
1 
1 

1.12 
1.24 
1.31 

2.51 
2.17 
1.99 

2.35 
1.83 
1.54 

Product 

Product  lees  material 
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The  ratio  of  product  to  material  was,  in  1850,  2.80 ;  in  1860,  3.11 ;  in  1870,  2.42 ;  and  iu  1880,  2.18.  In  1870 
the  prices  of  materials  may  be  said  to  have  been  high,  with  a  stubborn  downward  tendency ;  in  1880  much  lower 
(we  may  say  roundly  one-sixth),  but  rising  with  great  fluctuations.  It  is  considered  that  10  per  cent,  more  material 
was  actually  handled  per  operative  in  the  manufacture  of  agricultural  implements  in  1880  than  in  1870.  The 
falling  off  of  the  ratio  of  product  to  material,  which  has  progressed  since  18G0,  is  doubtless  due  iu  part  to  the  labor 
saved  by  more  wholesale  manufacture,  but  probably  in  some  degree  to  the  more  direct  influences  of  competition, 
and  also  to  the  fuller  returns  of  mill  supplies  in  the  later  census  years. 

There  are  required  for  600  cast-iron  plows  of  medium  size,  and  having  iron  beams  and  wooden  handles,  $300 
worth  of  J-inch  and  |-inch  bolts,  600  pairs  handles,  worth  $132 ;  600  cross-bars,  worth  $12;  and  about  $30  worth  of 
paint,  beside  52i  tons  of  pig-  or  scrap-iron,  at  3  cents  per  pound,  amounting  to  $3,150 ;  or  we  may  say  for  a  single  plow, 
50  cents'  worth  of  bolts,  a  pair  of  bandies  at  22  cents,  a  cross-bar  at  2  cents,  5  cents'  worth  of  paint,  and  175  pounds  of 
pig-iron  at  3  cents=$5  25,  the  material  of  the  plow  costing  $6  04,  of  which  about  86  per  cent,  is  in  cast-  and  S  per 
cent,  in  wrought-iron.  For  a  chilled  plow  of  about  the  same  value  made  iu  large  lots  we  may  reckon  the  value  of 
iron  and  steel  at  $4,  lumber  at  20  cents,  and  other  materials  at  85  cents  per  plow.  For  another  plow  of  similar 
weight,  but  with  a  wooden  beam,  the  iron  is  rated  at  $4  25,  wood  at  $1  75,  and  other  materials  at  15  cents  per  plow. 

In  making  hoes  there  are  used  for  a  common  size  of  garden- hoe  IJ  pounds  steel  and  iron,  at  about  5  cents 
per  pound,  amounting  to  about  7  cents;  about  3  cents'  worth  of  ash  wood,  about  2  cents'  worth  of  grit  (or 
grindstones),  and  for  forge  (anthracite)  and  power  coal,  about  1  cent's  worth  (four  times  as  much  for  power  as  for 
forging).  Thus  for  a  hoe  worth  about  32  cents  the  constituent  material  costs  about  10  and  the  other  material 
about  3  cents.  The  total  value  given  is  therefore  about  two  and  one-half  times  that  of  the  material.  In  like 
manner,  for  an  ordinary  shovel  there  may  be  required  4  or  5  pounds  of  iron  or  steel,  a  handle  worth  about  7  cents, 
and  a  few  cents'  worth  of  other  material,  the  ratio  of  the  value  of  product  to  that  of  the  material  being  also  about 
two  and  one-half. 

The  material  in  so  complex  an  apparatus  as  a  large  separator  is  subject  to  great  variation,  in  accordance  with 
the  different  constructions  of  machines,  in  some  of  which  two-thirds  of  the  value  of  the  material  is  in  the  wood  work, 
in  others  not  more  than  a  half  or  a  third.  The  wood  employed  is  such  as  is  used  in  wagon  work  and  machine 
framing,  mainly  ash  and  hickory,  beside  elm,  poplar,  hard  pine,  and  other  woods.  The  iron  work  comprises  the 
usual  wheel-work  fittings,  the  thrashing  cylinder,  axles  and  bearings  for  thrashers,  beaters,  fans,  etc.,  the  pulleys, 
coupling  rods  and  riddles,  beside  nails,  hinges,  and  many  small  fittings,  aggregating  considerable  value.  The  cost 
of  other  materials — paint,  varnish,  belting,  mill  supplies,  etc. — is  also  considerable.  In  fanning- mills,  corn-shellers, 
fodder-cutters,  etc.,  the  strirctures  are  not  subjected  to  the  strain  which  comes  upon  a  mounted  machine,  and  not 
as  much  ash  and  fine  wood  is  used  in  the  framing,  but  the  machines  are  stoutly  framed  in  wood,  the  iron  work 
being  confined  to  a  few  working  parts,  so  that  the  value  of  the  wood  work  is  often  from  GO  to  75  per  cent,  of  the 
whole  value  of  the  constituent  material. 

In  implements  for  drilling  or  planting  seed  or  grain  there  is  a  wide  range  in  character  and  cost  of  construction. 
Some  of  the  simpler  forms  of  cotton-planters  are  little  more  than  Avood  barrows,  fitted  up  with  simple  feed-wheels 
and  smoothers ;  but  of  the  more  elaborate  riding-drills,  the  chief  cost  of  the  material  is  in  the  metal  work,  of  which 
the  seeding  rigs,  with  their  steel  springs,  cultivator  points,  and  seed  boots,  constitute  no  inconsiderable  part.  The 
value  of  material  is  increased  two  or  three  fold  iu  the  manufacture,  and  80  or  90  per  cent,  of  that  value  is  in  the 
metal  work. 

In  building  1,500  mowing-machines  of  an  ordinary  type  there  are  required  about  82,000  worth  of  hard  lumber, 
827,000  worth  of  iron,  and  $6,000  worth  of  steel,  every  such  mower  having  $18  worth  of  iron,  $4  worth  of  steel, 
and  $1  33  worth  of  hard  lumber  put  into  it.  For  700  mowers  and  reapers  there  are  required  140  tons  of  iron,  6 
tons  of  steel,  and  60  thousand  feet  of  hard  wood,  or,  for  each  mower  and  reaper: 

400  pounds  of  iron,  at  5  cents ^^^  ^^ 

17  pounds  of  steel,  at  10  cents   ^  ~^ 

86  feet  of  wood,  at  S30  per  thousand   '^  •'*'* 

24  28 

Iron  and  steel,  50  to  75  per  cent. ;  wood,  20  to  10  per  cent. ;  and  other  materials,  30  to  15  per  cent.,  may  be  considered 
to  cover  the  ordinary  range  in  cost  of  material.  Separate  factories  have  beeu  established  for  making  mower  and 
reaper  knives,  thus  affording  an  opportunity  to  specify  this  part  of  the  work  separately.  In  making  knives  the 
value  of  constituent  material  is  about  40  per  cent,  of  that  of  the  product.  For  every  knife  there  are  used  3J 
pounds  of  sheet-steel  and  3  pounds  of  malleable  iron,  each  knife  containing  about  seventeen  sections.  The  coal 
used  in  the  manufacture  costs  a  little  less  than  3  cents  per  knife.  In  the  manufacture  of  a  style  of  lawn-mower, 
|5  per  cent,  of  the  cost  of  all  material  is  in  the  iron  and  steel,  5  per  cent,  in  the  wood,  and  20  per  cent,  in  the 
auxiliary  materials. 

For  2,000  riding-harrows  of  the  disk  type  there  are  required  $4,000  worth  of  lumber,  $7,000  worth  of  iron,  and 
$14,000  worth  of  steel,  or,  per  harrow,  $2  worth  of  lumber,  $3  50  worth  of  iron,  and  $7  worth  of  steel.  The  value 
of  material  in  one  such  disk  harrow  is  equal  to  that  in  nearly  150  hoes,  but  there  would  be  in  the  hoes  more  steel, 
more  wood,  and  much  less  iron. 
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CAPITAL. 

The  returas  of  capital  employed  in  1880  iu  the  manufacture  of  agricultural  implements  are  comparatively 
satisfactory.  Capital  is  often  invested  ATith  pecuMar  vagueness.  Investments  are  maintained  by  continual  and 
often  ill-accounted  espeuse,  which  inay  sometimes  amount  to  more  than  the  preservation  of  the  former  conditions, 
and  thus  become  an  additional  investment.  Most  factories  grow,  not  by  one  investment,  nor  even  by  a  few 
well-defined  investments,  but  by  gradual  accessions  more  or  less  merged  with  the  necessary  running  expenses.  But 
the  returns  in  this  instance  are  as  definite  as  the  conditions  will  admit,  showing  both  diligence  in  the  enumeration 
and  integrity  in  making  the  returns. 

The  capital  investment  should  include  the  value  of  land,  buildings,  and  machinery,  and  the  surplus  funds 
necessary  to  provide  tor  stock,  wages,  and  other  expenses.  Some  of  these  expenses,  such  as  rental,  might  be 
consistently  esteemed  the  interest  of  a  larger  ])rincipal  really  invested  in  the  business.  The  capital  investment 
returned  seems  full  enough  to  cover  the  items  which  have  been  enumerated  as  essential  to  the  manufacture,  and 
to  express  what  the  manufacturers  understand  their  investment  to  be.     It  is  therefore  consistent  with  itself. 

The  manufacture  of  agricultural  implements  may,  as  a  whole,  be  classified  into  blacksmithing,  foundery  work, 
woodworking,  machining,  grinding,  and  fitting  or  assembling.  These  may  be  ranged  in  the  order  of  the  capital 
usually  required : 

1.  Machining  and  assembling. 

2.  Wood-working  and  assembling. 

3.  Foundery  work,  machining,  and  assembling. 

4.  Foundery  work  and  grinding. 

5.  Blacksmithing  and  grinding. 

Under  the  first  head  we  would  naturally  place  the  manufacture  of  the  finer  class  of  iron  and  steel  machinery; 
for  examiile,  reapers  and  self-binders ;  but  foundery  work  will,  in  connection,  form  an  important  item,  and  may  bring 
the  requirement  below  that  of  the  second  head,  under  which  Avould  come  the  manufacture  of  thrashers,  separators, 
etc.  Plows  and  agricultural  castings  would  come  mainly  under  the  fourth,  and  shovels,  hoes,  and  agricultural 
forgings  under  the  fifth  head.  Any  high  degree  of  assembling  requires  considerable  capital,  as  it  implies  au 
organized  system  of  making  interchangeable  work  and  machinery  for  making  tolerably  exact  cuts,  and  also 
requires  large  floor  and  storage  space.  Wood-working  often  requires  large  space,  much  power,  and  costly 
machinery,  and  foundery  work  requires  a  larger  expense  for  real  estate,  fuel,  flasks,  etc.,  than  is  usually  required 
for  the  blacksmith's  forge,  even  when  it  is  associated  with  a  few  trip-hammers  and  bending  presses. 

In  this  manufacture  as  a  whole  the  capital  i)er  hundred  operatives  was,  for  the  entire  Union,  in  successive  census 
years,  as  follows: 

Amoimt.  Eatio. 

1850 §49,305  1.00 

1860 77,476  1.57 

1870 137,964  2.79 

1880 156,921  3.17 

being  now  about  three  times  as  great  as  iu  1850  and  twice  as  great  as  in  1860.     These  figures  are  believed  to  mark 
with  great  accuracy  the  progressive  development  of  organized  system  in  the  manufacture. 

LxiBOE. 

For  the  principal  fourteen  counties  the  average  of  wages  paid  per  operative  per  annum  is  $449;  for  the  rest  of 
the  United  States,  $355 ;  but  if  the  labor  is  one-fourth  more  costly  per  man  for  the  large  factories,  the  value  of 
material  handled  per  man  is  as  $1,055  to  $657,  or  over  50  per  cent,  more,  and  the  product  per  operative  is  as  $2,178 
to  $1,494. 

SYSTEM  AlSH)  PEOCESSES. 

In  the  cases  of  locomotives,  sewing-machines,  guns,  and  other  products  the  known  conditions  of  mauufacture 
are  so  far  uniform  that  the  numbers  of  a  specified  i>iece  of  mechanism  that  may  be  produced  per  operative  per 
annum  may  be  stated  with  some  degree  of  approximation,  showing  progress  in  contrast  with  what  it  has  been  in 
the  past.  But  the  manufacture  of  agricultural  implements,  except  iu  its  cruder  and  simpler  products,  was  not 
developed  until  after  the  era  of  improved  machinery  began,  aud  at  the  same  time  the  work  is  so  largely  pursued 
in  all  parts  of  the  country  that,  while  a  great  number  of  illustrations  are  I'eadily  obtainable,  the  conditions  of 
manufacture,  the  character  of  the  defined  implement,  and  the  efficiency  of  the  labor  are  much  more  variable.  Apart 
from  other  investigations,  the  statistical  tables  themselves  afibrd  scope  for  some  curious  comparisons,  but  not  without 
a  sutficiently  definite  understanding  of  the  character  of  the  products  enumerated. 

For  some  of  the  simi)ler  implements  the  weight  is  a  partial  criterion  of  the  exi>ense  of  manufacture.  By  the 
pound,  a^  plow  costs  about  double  the  cost  of  a  cultivator  and  about  treble  that  of  au  ordinary  harrow.  A  handled 
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plow  also  costs  more  per  pound  thau  a  riding-plow,  the  proper  plow  parts  usually  costing  more  for  the  same  weight 
than  the  running-gear.  The  weight  of  a  plow  of  a  given  style  will  increase  very  nearly  in  proportion  to  the  width 
of  cut,  being  about  50  pounds  for  an  8  and  100  pounds  for  a  16  inch  cut;  but  foreign  plows  usually  weigh  vastlv 
more  for  the  same  depth  and  width  of  furrow.  A  riding  cultivator  may  weigh  about  300  pounds,  and  a  sulky-plow 
of  the  "Gilpin"  type  weighs  450  pounds,  while  large  harrows,  as  commonly  used,  will  weigh  between  100  and  200 
pouuds  each. 

If  we  take  an  average  plow  of  about  12  inches  cut,  weighing  75  pounds,  we  may  esfcimate  an  average  product 
per  operative  for  large  works  at  about  120  plows  per  annum;  or,  if  we  take  a  plow  weighing  as  much  as  an  ordinary 
family  sewing-machine,  it  may  cost  the  buyer  about  half  as  much  as  the  sewing-machine,  but  the  number  made 
per  annum  per  operative  will  be  about  the  same  as  in  making  sewing-ma(  hines.  In  this  comparison  much  must 
be  allowed  for  the  higher  organization  and  effectiveness  of  sewing-machine  manufacture,  and  in  practice  the 
productive  efficiency  in  plow  manufacture  is  often  much  less  than  stated.  It  is  found  that  where  9  men  make  plows 
at  the  rate  of  66  per  annum  each,  180  men  make  a  similar  plow  at  the  rate  of  110  per  annum  each,  wholesale  work 
nearly  doubling  the  efficiency  per  man. 

Whether  we  take  the  product  in  value  or  in  numbers  of  implements,  it  will  usually  be,  per  operative,  much 
smaller  for  small  shops  thau  for  large  factories ;  but  occasionally  in  the  statistical  tables  a  large  apparent  product 
per  man  will  be  obtained  in  a  very  small  shop,  which  is  due  to  the  fact  that  the  labor  of  the  proprietor  assists,  but 
is  not  reported  with  that  of  the  one  or  two  men  employed. 

In  like  manner  we  might  estimate  that,  per  operative  per  annum,  the  average  thrasher  and  separator  might 
be  produced  at  the  rate  of  8  or  20,  the  average  mower  at  the  rate  of  40  or  50,  the  average  harvester  at  the  rate  of 
15  or  20,  the  average  horse-rake  at  50  or  60,  disk  riding-harrows  at  about  125,  shovels  at  the  rate  of  200  dozen,  and 
hoes  at  the  rate  of  300  dozen — results  accomplished  by  organized  system  and  division  of  labor;  but  these  figures 
are  intended  to  convey  an  idea  of  average  and  not  of  the  most  effective  production. 

For  this  whole  range  of  manufacture  the  foundery  may  be  considered  the  most  essential  department.  In  this 
the  principal  source  of  improvement  is  in  more  convenient  forms  of  flask,  and,  simple  as  the  change  may  seem,  if 
an  improved  hinged  flask  is  capable  of  only  slightly  increasing  the  daily  work  of  a  molder  the  aggregate 
advantage  for  a  large  force  is  very  great,  often  greater  than  may  be  derived  from  more  pretentious  labor-saving 
appliances.  If  we  compare  the  practice  in  a  large  plow  foundery  with  that  in  a  large  sewing-machine  foundery,  we 
find  that  per  man  less  weight  of  metal  is  used  and  the  castings  for  fewer  plows  than  sewing-machines  are  made; 
but  for  the  same  floor  space  a  greater  weight  of  i)low  than  of  sewing-machine  castings  is  made,  and  there  are  more 
men  to  the  same  floor  space  for  the  plow  than  for  the  sewing-machine  parts.  The  difference  in  production  may 
be  in  great  measure  attributed  to  the  employment  of  molding  machinery  in  the  latter  case.  For  large  plow-castings 
molding  machinery  is  not  used,  but  it  is  employed  to  a  limited  extent  in  making  the  small  agricultural  machine 
castings  to  which  bench  molding  is  applicable. 

Cast-steel  plow  parts  are  commonly  forged  from  the  cast-steel  by  hammers  or  rolls,  but  the  cast  steel  is 
sometimes  recast  into  plows.  In  plow-making,  if  the  plows  are  chilled,  hard  metal,  or  recast  steel  plows,  the  foundery 
is  the  principal  department,  but  if  the  plow  parts  are  forged  from  cast-steel  plates,  the  blacksmith-shop  may  be  the 
largest  department.  In  such  a  plow  factory  the  percentages  of  total  floor  space  are  occupied  as  follows: 
Blacksmith-shop,  42  per  cent.;  grindiug-shop,  21  per  cent.;  foundery,  16  per  cent;  wood-shop,  13  per  cent.;  fitting- 
shop,  8  per  cent. 

In  blacksmithing  a  great  deal  of  hand  work  with  forge  and  anvil  has  still  to  be  done,  but  where  the  expense 
is  warranted  by  the  output  the  forms  are  given  to  the  heated  metal  by  the  pressure  of  shapes  actuated  by  power. 
Die-forging  with  drops  is  employed  in  making  plows,  and  rolling  dies  are  also  used.  In  making  hand-tools  of 
steel,  blacksmithing  is  the  principal  work,  and  the  stock  is  drawn  and  shaped  with  rapidity  and  cheapness  by  the 
use  of  presses  and  rolls.  Scythes,  like  axes,  are  of  welded  steel  and  iron.  The  steel  is  first  welded  to  the  iron 
under  a  hammer,  after  which  follow  rolling  to  length,  shaping  out  with  a  hammer,  back-turning  or  bending  to 
a  curve,  and  upsetting  the  back  of  the  scythe,  which  is  done  in  a  press.  The  heel  of  the  scythe  is  made  uniform 
and  interchangeable  by  the  aid  of  gauges.  The  scythes  are  hammered  to  a  point  by  hand,  after  which  they  are 
hardened  and  tempered,  straightened,  ground,  and  polished.  In  making  shovels,  presses  are  used  for  cutting  up 
and  trimming  and  for  forming  the  blade  and  the  socket,  and  the  rolling  out  of  the  stock  is  also  part  of  the  process. 
Of  the  machinery  used  the  dies  constitute  an  expensive  item,  costing,  for  any  considerable  variety  of  blade,  as 
much  as  or  more  than  the  drops  and  presses  with  which  they  are  employed.  Forks  are  made  of  steel  by  similar 
machinery,  but  do  not  necessitate  so  great  an  expense  for  dies.  The  first  operation  is  cutting  off'  stock ;  the  second, 
forming  the  shank;  the  third,  passing  througli  a  "splitting  and  turning  out  mill",  which  roughs  out  the  fork^ 
forming  the  tines.  The  splitting-mill  saves  half  the  hand  labor  for  this  part  of  the  work.  The  tines  are  then 
drawn  out  by  rolls  or  trip-hammers,  and  the  forks  are  passed  through  bending  and  forming  mills,  the  tines  being 
pointed  by  rolls.  The  metal  is,  of  course,  worked  hot,  and  tempering  followed  by  polishing  and  fitting  to  handles 
completes  the  hay -fork.  Hoes  are  forged  under  trip-hammers  and  cut  out  with  presses,  after  which  follow  neck- 
bending  in  presses,  grinding,  and  polishing.  In  making  hoes  in  a  small  factory  the  labor  is  about  evenly  divided 
between  the  hammer\ork,  the  grinding,  the  polishing,  and  the  press  and  other  work.     Two  men  are  required  to  a 
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trip-liammer.  The  hoe  is  forged  down  from  the  bar  to  a  flat  spread  shape,  aud  is  then  reheated  and  rehammered. 
It  is  then  sometimes  rolled  to  thickness,  which  saves  labor  in  grinding  and  insures  evenness  of  temper,  and  it  is 
then  cut  out  to  size  by  a  trimming  press,  and,  after  reheating,  is  shaped  or  concaved  by  drop-forging  in  dies,  the 
burr  at  the  shank  is  taken  off  by  a  rapidly-revolving  iron  wheel,  and  grinding,  polishing,  and  fitting  to  handles 
complete  the  hoe.     Socket-hoes  have  the  sockets  welded  upon  the  shanks. 

The  metal- working  machine  plant  constitutes  a  much  less  part  of  the  capital  in  the  manufacture  of  agricultural 
implements  than  in  other  manufactures  of  interchangeable  mechanism.  In  general  agricultural  works  it  is  often 
not  more  than  one-fourth  as  much  as  the  value  of  the  real  estate.  In  making  a  style  of  mower  and  reaper  a 
machine  plant  for  turning  out  about  a  thousand  machines  a  year  is  composed  as  follows:  For  the  metal- working 
tools,  5  lathes,  3  drill  presses,  1  planer,  and  1  bolt  cutter;  for  the  wood- working  tools,  2  planers,  3  circular  saws,  1 
band-  or  jig-saw,  1  or  2  boring  lathes  and  1  shaper ;  for  the  abrasive  work,  4  or  5  grindstones  and  emery  frames. 
In  a  general  agricultural  implement  manufactory,  employing  about  70  men,  there  are  used  24  metal-  and  24  wood- 
working machines  and  6  or  8  grindstones  and  emery  frames.  In  one  shop  there  were,  per  operative,  25  pounds 
shafting  and  3|  feet  belting.  In  plow  work  metal  tooling  is  included  in  the  fitting  department,  but  this  is  mainly 
bench  and  anvil  work,  chiseling,  forging,  and  grinding.  The  use  of  emery  has  largely  displaced  filing.  Holes  are 
more  commonly  punched  than  drilled  in  fitting  plows. 

In  making  mower  knives  the  machinery,  inclusive  of  power  machines,  is  of  less  than  one-seventh  the  value  of 
the  whole  capital  required,  the  tools  being  mainly  power  shears,  punches  for  sheet-steel,  milling-machines,  and 
grinding  and  polishing  frames. 

In  a  small  factory  making  cast  plows  one  grindstone  pit  is  used  per  200  plows  per  annum.  One  grinding- 
machine  is  used  per  15,000  mower  knives  per  annum,  and  one  grindstone  pit  for  30,000  hoes  per  annum.  Scythe 
backs  are  ground  in  a  machine  to  secure  uniformity;  scythe  blades  are  ground  upon  large  stones  (6  or  7  feet  in 
diameter)  running  at  about  200  revolutions  per  minute. 

In  wood  working,  cut-off  and  rip  saws,  shapers,  planers,  mortising- machines,  boring-machines,  tenoning-machines, 
and  pattern-turning  machines  are  the  principal  tools.  All  of  these  are  applicable  to  a  great  range  of  work,  and 
there  are  few  special  tools  except  in  wheel  working.  The  work,  therefore,  demands  no  extended  specification.  It 
is  similar  to  that  of  car-  and  wagon-shops,  although  both  lighter  and  less  elaborate  than  the  work  in  car-shops. 
The  rough  stock  is  first  cut  up  by  a  cut-off  saw,  which  has  a  traverse  relative  to  the  work,  being  mounted  upon  a 
swinging  arm  or  upon  a  carriage,  the  arbor  driven  by  a  take-up  pulley,  or  by  pulleys  on  such  parallel  swinging 
frames  as  permit  the  traverse.  The  stock  is  more  exactly  cut  to  shape  by  rip-saws,  which  are  table  saws  with 
fences  and  adjustments.  The  shaper  is  a  table  machine  with  cutters  upon  vertical  spindles,  and  for  many  classes 
of  work  its  imijortance  is  only  second  to  that  of  the  saw.  Both  traverse  and  cylinder  planers  are  used.  Vertical 
mortising-  or  slotting-machines  are  often  mounted  on  the  same  frame  with  boring-machines  for  the  convenient 
performance  of  two  classes  of  work  which  have  often  to  be  done  consecutively.  Tenoning  is  done  by  cutters  upon 
revolving  heads.  Bending  machinery  for  fellies,  plow-handles,  etc.,  is  more  or  less  simple,  the  wood  being  bent 
upon  formers.    Tool-handles  of  irregular  forms  are  turned  as  rapidly  as  a  man  can  place  and  center  them. 

Wheel-and-axle  work  may  be  considered  to  constitute  a  distinct  branch  of  the  industry,  as  it  is  often  conducted 
separately.  A  special  felly-machine  will,  with  unskilled  attendance,  cut  3,000  wagon  fellies  a  day;  an  axle-tree 
lathe  turning  to  pattern  will  turn  40  pairs  of  axle-trees  in  ten  hours.  There  are  also  special  machines  for  mortising 
hubs,  driving  and  tenoning  spokes,  and  a  great  variety  of  other  operations,  wheel-making,  from  its  peculiar  character 
and  the  large  demands  of  the  work,  having  perhaps  more  labor-saving  machines  of  special  application  than  any 
other  wood-working  process. 

The  consumption  of  power  in  agricultural  implement  works  will  usually  range  from  three-fifths  to  one  horse- 
power, unless  much  wood  w^orking  is  done,  when  more  may  be  required,  as  the  rapid  action  of  wood-working 
machines  requires  much  more  power  than  ordinary  metal-working  machines.  Grinding  also  consumes  a  great  deal  of 
power,  sometimes  one  or  two  horse-power  per  hour  to  a  grindstone  pit.  In  one  case  the  power  required  in 
manufacturing  mowers  was  found  to  be  at  the  rate  of  60  horse-power  per  mower  per  hour;  and  in  another  case,  for 
mowers  and  reapers,  it  was  at  the  rate  of  100  horse-power  per  reaper  per  hour.  So,  in  making  hoes,  it  was  found 
to  be  at  the  rate  of  four-fifths  horse-power  per  hoe  per  hour,  and  in  making  disk  riding-harrows  it  was  at  the  rate  of 
45  horse-power  per  harrow  per  hour,  while  iu  the  manufacture  of  plows  it  was  found  to  range  in  a  number  of 
examples  from  20  to  50  horse-power  iier  plow  per  hour. 

The  foregoing  observations  regarding  i)rocesses  iu  vogue  may  aid  in  forming  correct  ideas  upon  a  subject  in 
which  there  is  not  enough  consistency  to  admit  of  exact  treatment,  and  in  Avhich  there  is  great  variation  in  methods 
pursued,  M'ork  covered,  and  system  employed.  In  some  factories  the  piece-work  system  has  supplanted  the 
day's-work  system,  with  the  result  of  greatly  improved  efficiency.  In  the  large  factories  piece-work  is  the  rule, 
but  the  two  systems  are  usually  more  or  less  merged. 

The  system  of  interchangeability  is  of  course  involved  in  the  extensive  manufacture  of  agricultural  as  ot 
other  machines,  and  is  a  practical  necessity  for  large  works,  securing  an  efficieut  division  of  labor,  as  well  as 
facility  in  making  repairs.  Parts  of  machines  are  customarily  kept  in  store  to  replace  parts  that  may  become 
broken  or  worn,  and  these  fitting  parts  are  usually  made  to  gauges;  but  agricultural  machines  have,  as  a  rule, 
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comparatively  few  fitting  points,  partly  because  the  action  of  these  implements  is  not  mainly  between  the  parts  of 
the  implement  itself,  but  upon  the  soil  or  crops,  so  that  interchangeability  is  not  as  important  a  feature.  This  is 
really  a  prime  distinction  between  agricultural  implements  and  the  other  forms  of  interchangeable  mechanism 
which  have  been  previously  treated.  Watches,  clocks,  and  fire-arms  have  practically  no  exterior  action  so  far  as 
the  functions  of  the  mechanical  parts  are  concerned,  such  action  in  the  locomotive  being  confined  to  a  few  rolling 
surfaces,  and  in  the  sewing-machine  to  the  point  of  a  needle.  But  in  the  plow,  cultivator,  seed-drill,  mower,  etc., 
the  principal  acting  parts  work  against  extraiieous  bodies,  whether  clods  of  soil  or  gavels  of  grain,  with  which 
fitting  and  interchangeability  are  out  of  the  question.  While  iuterchaugeability  is  so  far  limited,  it  has  a  wide 
scope  in  the  parts  to  which  it  is  applicable ;  but  for  the  small  shops  the  conditions  of  output  may  not  permit  any 
great  development  of  the  advantages  of  a  uniform  system ;  for,  though  the  repairs  may  be  made  practically  uniform, 
the  administrative  advantages  of  division  of  labor  cannot  exist  without  a  sufficiency  of  labor  to  be  properly 
divided. 

The  larger  the  factory,  and  the  more  fully  it  is  devoted  to  the  production  of  a  single  implement,  the  higher 
will  be  the  results  attained  in  productive  efficiency.  In  many  of  the  large  factories  there  is  much  room  for 
improvement,  especially  in  concentrating  facilities  upon  a  single  product  or  upon  a  few  products,  and  so  long  as  the 
main  dependence  is  upon  a  local  market,  however  considerable,  the  manufacture  will  to  a  great  extent  be  of  a 
miscellaneous  character,  but  everything  tending  to  enlarge  the  market  and  unify  demand  will  also  unify  the 
manufacture.  It  is  in  this  connection  that  the  export  trade  has  and  will  have  a  bearing  upon  the  productive 
eiSciency  of  factories  of  this  class. 

Most  of  the  large  works  export  their  j^roducts,  and,  while  the  exported  product  is  relatively  small  in  contrast 
with  that  of  home  consumption,  American  mowers,  reapers,  grain-drills,  horse-powers,  etc.,  are  sent  to  Spain, 
Egypt,  Denmark,  Turkey,  New  Zealand,  and  in  fact  to  all  parts  of  the  civilized  world.  But  this  exportation  is 
handicapped  by  commercial  disadvantages,  and  manufacturers  often  report  that  they  have  made  a  few  such 
shipments  ''without  eftbrt",  the  demand  coming  from  parties  personally  familiar  with  the  superiority  of  American 
machinery.  ^p^ 
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Profiling  gun-parts gg 

Proving  gun-barrels |o 

Punching  boiler-plates 5j 

Punching  fish-plates 5g 

Punching  needle-eyes 40 

Punching  watch-dials g3 

Eeaming  gun-barrels jq 

Regulating  hair-springs gg  gy 

Eifling  gun  and  i)istol  barrels 10, 11  12 

Eim-fire  cartridges,  making 30 

Eolling  gun-barrels 7 

Eolling,  channel,  bullets  or  slugs 31 

Eolling  silver  plate g^ 

Eosette-cutting g5 

Sand-boxes  first  used 45 

Scape-wheel  cutting gg 

Screw-making  in  gun  work 28 

Screw-making  in  sewing-machine  work 40 

Screw-making  in  watch  work 62-66 

Scythe-making 83 

Sewing-machines,  excellence  of  mechanism 33 

Shovel-making 83 

Shrinking  on  tires 44 

Side-shaking  jewels 65 

Six-wheels-counected  locomotives 44 

Slotting  locomotive-frames 53 

Slotting  iiistol-frames 29 

Slotting  screw-heads 41 

Steel,  cast — 

A  curiosity 1 

Axles  for  locomotives 44 

Boilers 45 

Decarbonized,  for  gun-barrels 8 

In  locomotive  work 49 

Low,  for  fire-boxes 45 

Plows 83 

Stocking-machines : 

At  Harper's  Ferry 14 

At  Middletown 15 

Blanchard's 13 

Bucklaud's  or  Ames' 15 

Stoning  watch-parts 65 

Straightening  gun-barrels 9,10 

Straightening  needles 42 

Swaging  bullets  or  slugs 31 

System  of  manufacture  at  the  Baldwin  locomotive  works  ...  48 

Tapj)ing  barrels  and  gun-parts 12,28 

Testing  sewing-machines 43 

Threading  breech-screws 12 

Tip-turning  ovals 27 

Tires,  locomotive 44 

Trucks,  swiveling 45 

Turning  aud  boring  locomotive-work 50 

Turning  band  and  balance  wheels 38,  :i9 

Turning  gun-barrels 9 

Turning  needles 42 

Turning  pitman-pins 40 

Turning  stocks H' 

Turning  watch-plates  1'3 

Turret-lathes 41 

Typing  for  gun-dies 22 

Uniform  standards  of  locomoti'Tes ^"^ 

Uniform  system.     {See  Interchangeable  system.) 

Valve-gears,  locomotive ^•' 

Welding  gun-barrels,  loss  in ° 

Wheel  and  axle  work,  agricultnral  implements ^ 

AVheel-press,  hydraulic " 

Wood-work,  sewing-machine '' 

Work  cattle  not  suited  for  quick-running  agricultural  ma- 
chinery . "° 
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I.— THE   MANUFACTURE   OF   HARDWARE. 


As  to  products  of  which  hardness  is  the  only  quality  clearly  specified  great  range  may  be  expected  in  the 
conditions  of  manufacture.  Under  the  head  of  hardware,  all  handicrafts  come  together,  and  the  use  of  some  of  its 
miscellaneous  forms  is  involved  by  nearly  every  material  want.  The  classification  of  the  industry  is  therefore 
attended  with  peculiar  difficulty.  In  order  to  make  the  statistics  of  the  manufacture  convey  as  well-defined 
ideas  as  practicable  effort  is  here  made  to  use  the  most  natural  and  easily  recognizable  division,  formiug  these 
seven  classes:  1.  Biailders'  hardware;  2.  Saddlery,  carriage,  and  trunk  hardware;  3.  Light  handicraft  tools; 
4.  Heavy  and  coarse  hardware;  5.  Light  and  fine  hardware;  C.  Domestic  and  other  miscellaneous  hardware; 
7.  Machinists'  supplies  (hardware). 

These  captions  require  to  be  more  exactly  defined  by  the  items  which  they  cover,  as  returned  by  the 
manufacturers.  Without  due  appreciation  of  the  miscellaneous  character  of  the  products  of  factories,  generallj- 
and  singly,  exceptions  may  easily  be  taken  to  the  grouping  of  items.  Here,  for  example,  it  may  be  said  are  items 
properly  belonging  with  agricultural  implements,  or  under  other  heads.  These  articles,  however,  are  so  m  anufactured 
together  with  hardware  and  other  miscellaneous  products  that  they  can  best  be  classified  under  the  head  of  hardware. 
The  classes  of  domestioand  other  miscellaneous  hardware  and  of  heavy  hardware  contain  such  items  to  a  considerable 
extent.  It  must  be  borne  in  mind  that  items  so  stated  are  often  the  mere  addenda  of  large  industries  elsewhere 
classified,  and  that  they  do  not  largely  affect  the  statistics.  Single  factories,  at  which  thousands  of  different  articles 
are  made,  must  be  classed  according  to  their  principal  products,  but  the  inclusion  of  other  products  should  not  be 
ignored.  It  is  to  be  specially  noted  that  the  machinists'  supplies  (hardware)  class  constitutes  but  a  small  fraction 
of  the  manufacture  of  the  articles  enumerated,  most  of  them  being  made,  to  a  much  greater  aggregate  value,  in 
large  machine-shops,  bolt-works,  and  other  establishments.  But  builders'  hardware,  saddlery  hardware,  light  and 
fine  hardware,  and  light  handicraft  tools  are  classes  in  themselves  reasonably  complete  and  distinctive. 

Under  the  head  of  builders'  hardware  are  included  the  items  of  general  hardware  (of  which  the  greater  part  is 
commonly  hardware  for  building  purposes),  and  also  blind  hinges,  blind  staples,  barn-door  hangers,  door  bolts, 
door  springs,  bright-wire  goods,  hooks  and  hasps,  tacks,  knob  screws,  locks,  blind  fasteners,  locksmithiug,  metal 
screw-tops,  mineral  door  knobs,  wood  screws,  sash  hardware,  spiral-spring  hinges,  speaking-tube  fixtures,  vault 
locks,  latches,  and  wrought-iron  blinds. 

In  connection  with  saddlery,  carriage,  and  trunk  hardware  are  included  items  of  car  hardware,  driving  bits, 
curry  cards  and  combs,  harness  trimmings  and  ornaments,  hames,  wood  hames,  nickel-plated  fittings,  snaps,  and 
stirrups. 

Under  the  head  of  light  handicraft  tools  are  included  the  following  items:  bakers'  tools,  broom  tools, 
bit-braces,  brickmakers'  tools,  canners'  tools,  carpenters'  tools,  wood-workers'  tools,  confectioners'  tools,  coopers' 
tools,  engravers'  tools,  bookbinders' tools,  glove  tools,  glove  dies,  glass-workers'  tools,  hardware  tools,  hatters'  tools, 
joiners'  tools,  jewelers'  tools,  jewelers'  hardware,  light  tools,  metallic  planes,  mallets,  molding  tools,  miscellaucous 
tools,  printers'  tools,  peg-awls,  brad-awls,  shoe  tools,  planes,  rules  and  levels,  screw-drivers,  rawhide  mallets, 
curriers'  tools,  small  steel  tools,  screw-wrenches,  tinners'  tools,  weavers'  reeds,  and  watch naakers'  tools  and  dies. 
In  connection  with  the  above  some  small  and  light  machines  are  made,  such,  for  example,  as  tinners'  rolls  and 
jewelers' lathes ;  but  the  great  bulk  of  the  manufacture  is  of  hand  tools,  generally  exclusive  of  edge  and  pomt 
tools,  although  these— for  example,  glove  dies,  carpenters'  planes,  curriers'  blades,  and  shoe  awls— are  sometimes 
included  in  connection  with  other  tools. 

Under  the  head  of  heavy  hardware  will  be  found  anvils,  vises,  box-straps,  blacksmiths'  tools  and  bellows, 
contractors'  tools,  calking-irons  and  hooks,  hammers,  hog-ringers,  marine  and  shipsmith  hardware,  gas  tongs, 
pokers,  steam-fitters'  tools"  and  tube  expanders,  and  also  occasional  items  of  agricultural  steels,  steel  springs,  stove 
castings,  hatchets,  horseshoes  and  nails,  calks,  metal  chains,  plumbers'  hardware,  pump  hardware,  railroad  supi.lies 
and  track  tools,  stove  findings,  and  other  iron  work. 
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Liglit  and  fine  hardware  includes  cabinet  hardware,  cabinet  locks,  buckles,  drop-handles  and  draw  pulls,  light 
specialties,  novelties,  and  patent  articles  in  hardware,  iron  toys,  japanned  goods,  lever  buckles,  office  hardware, 
ornamental  and  stationers'  hardware,  pocket-book  locks  and  tape  measures,  pianoforte  hardware,  shelf  hardware, 
fine  time-locks,  upholsterers'  hardware,  undertakers'  hardware,  and  coffin  plates. 

Under  the  head  of  domestic  and  miscellaneous  hardware  are  included  items  of  butter-trays,  bed-springs, 
crimping-machines,  copying  presses  and  tools,  carbon  plates,  carpet-stretchers,  cow-bells,  flreboards,  fluting- 
machines,  forks  and  fork  tines,  garden  tools,  gun  implements,  gas-machines,  housekeeping  and  garden  hardware, 
metal  spinning,  oil  stoves,  patent  cotton-pickers,  rakes,  skates,  roller-skates,  seal  presses,  scales  and  balances,  stair- 
rods  and  carpet-fasteners,  scythe  lifles,  ticket  punches,  tin,  iron,  and  enameled  ware,  and  water  filters. 

Finally,  under  the  head  of  machinists'  supplies  (hardware)  are  included  the  following  items :  mill  and  machine 
supplies,  twist  drills,  taps  and  dies,  bolts,  nuts,  etc.,  chucks,  stocks  and  dies,  and  steel  tools. 

In  the  manufacture  of  hand  tools  in  Massachusetts  the  largest  single  item  of  manufacture  is  of  screw-wrenches, 
employing  an  average  of  105  operatives,  wages  $59,884,  materials  $65,393,  products  $159,413.  This  item  might 
perhaps  with  equal  propriety  have  been  classified  with  ijaachinists'  supplies. 

The  items  comprised  under  the  head  of  handicraft  tools  are  noted  for  the  several  states,  as  this  manufacture 
often  indicates  the  prevalence  of  particular  industries  in  localities  within  these  states. 

Calipoenia. — Canners' tools  principally;  also,  molding  tools  (San  Francisco  county). 

OONNECTIOUT. — Hatters'  tools,  tinners'  tools,  and  bit-braces  in  Fairfield  county;  carpenters'  tools,  rules  and 
levels,  tinners'  tools,  and  watchmakers'  tools  in  Hartford  county,  beside  miscellaneous  tools  in  N'ew  Haven  and 
Litchfield  counties. 

Illinois. — Tools,  hatters'  tools,  and  weavers'  reeds  in  Cook  county;  watchmakers'  tools  in  Kane  county. 

Iowa. — Watchmakers'  tools  in  Lee  county. 

Kentucky. — Joiners  and  carpenters'  tools  in  Campbell  and  Jefferson  counties. 

Maine. — Carpenters'  tools  in  Cumberland  county;  screw-drivers  in  Kennebec  county. 

Maryland. — Miscellaneous  tools  in  Baltimore  county. 

Massachusetts. — Shoe  tools  and  peg-  and  brad-awls  in  New  Bedford  county;  shoe  tools  in  Essex  county; 
small  steel  tools  in  Franklin  county;  watch  tools  and  peg-awls  in  Hampden  county;  broom  tools  and  planes  in 
Hampshire  county;  shoe  tools,  curriers'  tools,  and  watch  tools  in  Middlesex  county;  awls  and  rawhide  mallets  in 
Norfolk  county ;  shoe  tools,  awls,  and  needles  in  Plymouth  county;  and  screw-wrenches,  shoe  tools,  awls,  and  mallets, 
and  watchmakers'  tools  in  Worcester  county. 

Michigan. — Miscellaneous  tools  in  Wayne  county. 

MissouEi. — Planes  in  Scott  county,  and  printers'  tools  in  Saint  Louis  county. 

New  Hampshire. — Shoe  tools  in  Rockingham  county. 

New  Jersey. — Tools  and  light  and  miscellaneous  tools  in  Burlington,  Cumberland,  Essex,  and  Hudson 
counties. 

New  York. — Planes  in  Cayuga  county;  bit-braces  in  Erie  county;  glove  tools  and  dies  in  Fulton  county; 
carpenters'  tools  in  Monroe  county;  bakers',  glass- workers',  and  confectioners'  tools  in  Kings  county;  hardware  tools 
in  New  York  county;  tools  in  Orange  county,  and  coopers'  tools  in  Wayne  county. 

Ohio.— Tools  in  Ashtabula  and  Columbiana  counties;  coopers'  tools  in  Cuyahoga  county,  and  tinners',  engravers', 
and  bookbinders'  tools  in  Hamilton  county. 

Pennsylvania. — Tools  in  Allegheny  and  Blair  counties ;  wrenches  in  Brie  county ;  cigar-makers'  tools  in 
Lancaster  county,  and  tools,  umbrella  tools,  confectioners'  tools,  planes  and  wood-working  tools,  brick-makers 
tools,  tinners'  tools,  and  shoe  tools  in  Philadelphia  county. 

Ehode  Island. — Jewelers'  tools  in  Providence  and  Bristol  counties. 

Texas. — Tools  and  models  in  Grayson  county. 

Wisconsin. — Tools  and  coopers'  tools  in  Milwaukee  county. 

MATERIAL. 

The  large  value  of  material  consumed  per  operative,  while  indicative  of  a  high  productive  efficiency  when 
combined  with  a  large  ratio  of  product  to  material,  indicates  principally  the  high  value  and  partly  finished  state 
of  the  material  when  combined  with  a  small  ratio.  These  figures  are  principally  indicative  of  the  position  of  the 
industry  upon  a  scale  of  completed  work.  In  determining  this  position  two  influences  are  continually  at  work: 
every  labor-saving  improvement  contracts,  and  every  refinement  of  finish  and  execution  expands,  the  range  of 
work  of  the  industry,  while  tlie  same  influences  affect  the  value  of  the  material.  This  is  here  considered  without 
especial  reference  to  marketflactuations,  although  their  influence  and  that  of  other  ulterior  causes  aid  in  determining 
both  the  position  and  the  range  of  manufacture.  The  cost  of  materials  relative  to  the  value  of  product  being  less 
for  finer  workmanship,  and  also  for  inferior  productive  facilities,  and  greater  for  coarser  products  and  for  the 
higher  productive  efficiency,  it  will  be  seen  that  very  different  influences  may  be  at  work  to  produce  similar  statistical 
results. 
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Basing  the  figures  upon  average  numbers  of  operatives,  the  relative  positions  of  the  seven  specified  classes  of 
vork  and  the  cost  of  production  may  be  seen  from  the  following  table  : 


Per  operative. 

Heavy  and 

coarse 
baidw.are. 

Domestic 
and  misCLdla- 

UPOUS 

hardwaie. 

Handicraft 

tools. 

Saddlery 
hardware. 

Lir^ht  and 

fine 
hardware. 

Baildcra' 
hardware. 

Machinists' 
Bupplits. 

$1,  777 

$1,490 

!tl    art 

$1,416 

$1,  008 

Added  value 

921 
856 

715 
775 

893 
556 

740 
070 

806 
003 

080 
667 

747 
261 

The  reader  will  see  that,  upon  the  presumption  of  similar  wages  and  incomes  derivable  from  labor,  the  economy 
of  the  methods  of  manufacture  must  be  greatest  in  builders'  hardware  and  least  in  heavy  hardware  and  handicraft 
tools.  Upon  the  presumption  of  a  similar  cost  per  pound  of  material,  machinists'  and  builders'  hardware  will  be 
most  and  heavy  hardware  least  costly  for  the  same  weight  of  material.  While  these  presumptions  are  by  no  means 
strictly  correct,  they  are  not  so  far  from  correct  as  to  invalidate  these  inferences.  The  figures  for  the  several 
classes  are  also  sufficiently  distinctive  to  warrant  the  reasonableness  of  the  classification  as  being  founded  not 
only  upon  the  kindred  uses  of  the  articles  manufactured,  but  upon  kindred  conditions  of  manufacture. 

Each  class  will,  however,  from  a  statistical  standpoint,  exhibit  examples  of  A'ery  different  conditions.  Two 
small  factories  in  the  same  place,  of  about  the  same  size,  and  both  returned  as  manufacturing  builders'  hardware, 
have  respectively  per  operative  the  following  capital  investments,  wages,  value  of  material,  value  of  products, 
and  ratio  of  product  to  material : 


Capital. 

Wages. 

A^alue  of 
material. 

Value  of 
products. 

Eatio  of 

product  to 

material. 

1       ....          ..  .  . 

$5,  000 
600 

$550 
500 

$15,000 
100 

$50,  000 
1,500 

1.11 
15.00 

0 

These  are  extreme  cases,  but  they  stand  side  by  side,  the  former,  in  ratio  of  product  to  material,  ranking  with 
such  industries  as  the  manufacture  of  lead  shot,  sugar-refining,  milling  (flour),  and  the  currying  of  leather,  and  the 
latter  in  that  respect  ranking  witti  the  mining  and  fishing  industries.  Builders'  hardware  may  thus  be  said  to 
compass  both  industrial  extremes  in  these  two  examples.  The  former  may  not  be  inconsistent  with  the  manufacture 
of  sash  weights,  spikes,  brads,  and  cheap  forgings,  and  the  latter  with  the  manufacture  of  the  finest  ornamental 
work,  die-cutting,  and  special  articles  of  hardware. 

While  in  the  manufacture  of  builders'  hardware  the  value  of  the  product  averages  about  two  and  two-tenths 
the  cost  of  material,  in  the  manufacture  of  locks,  latches,  door  bolts,  and  spiral-spring  hinges  the  value  of  material 
is  commonly  increased  more  than  threefold  by  the  process  of  manufacture ;  while,  on  the  other  hand,  the  value  of 
material  is  only  increased  by  about  one-half  in  the  manufacture  of  ordiuary  butts,  hinges,  and  staples.  Thus,  locks 
and  hinges,  the  two  most  important  products  in  builders'  hardware,  stand  on  either  side  of  the  average,  locks  being 
the  finer  and  costlier  and  hinges  usually  the  cheaper  product.  In  large  factories  the  weight  of  constituent  material 
handled  per  operative  per  annum  commonly  ranges  between  0,000  and  10,000  pounds,  being,  under  other  equal 
conditions,  greater  for  a  coarse  than  for  a  fine,  and  greater  for  a  uniform  than  for  a  varied  product. 

In  a  large  factory  producing  a  high  grade  of  goods  in  builders'  hardware  it  was  found  that  the  percentages 
by  weight  of  constituent  material  used  were  as  follows :  64  per  cent,  pig  iron,  3  per  cent,  wrought-iron,  24:  per  cent, 
iron  wire,  7  per  cent,  copper,  4  per  cent,  wrought  brass,  3  per  cent,  brass  wire,  2  per  cent,  lead,  2  per  cent,  spelter, 
and  one-half  of  1  per  cent,  each  of  tin  and  antimony.  Copper  and  brass  and  brass  materials  thus  comprised  nearly . 
one-fifth  of  all  by  weight,  and  at  this  time  pig-iron  was  rated  at  1^  cents,  wrought-iron  at  4  cents,  iron  wire  at  5 
cents,  copper  at  18J  cents,  wrought  brass  at  22  cents,  brass  wire  at  20  cents,  lead  at  5  cents,  spelter  at  0  cents,  tin 
at  18  cents,  and  antimony  at  25  cents  per  pound,  so  that  the  average  cost  was  about  5  cents  per  pound. 

In  saddlery  hardware  the  product  is,  upon  the  whole,  not  as  fine  as  in  builders'  hardware,  but  some  articles,  such 
as  stirrups,  nickel-plated  ware,  and  harness  ornaments  and  trimmings,  are  finer  than  the  average  of  locks,  having  a 
higher  ratio  of  values  of  product  to  material.     The  coarser  products  are  hames  and  common  forged  and  cast  trimmings. 

In  making  hand  tools  the  average  ratio  of  product  to  material  is  2.01,  but  for  watch  and  jewelers'  tools  it  is 
sometimes  as  high  as  10  or  15,  and  nearly  as  high  for  some  kinds  of  shoe  tools.  For  molding,  broom,  glass-workers', 
joiners',  canners',  and  confectioners'  tools  and  weavers'  reeds  the  ratio  is  considerably  higher  than  the  average.  On 
the  other  hand,  as  generally  tending  to  reduce  the  average,  we  may  note  tinners'  and  hatters'  tools,  with  which 
some  light  machinery  is  inseparably  included  (tinners'  tools  being  also  made  upon  a  large  scale),  and  tools  of  such 
ordinary  usage  that  they  are  manufactured  upon  a  large  scale  under  more  economical  conditions  than  the  average 
as  screw-wrenches,  screw-drivers,  and  bit-braces. 

So,  for  the  other  classes  of  hardware,  the  goods  made  in  small  quantities  and  under  less  favorable  conditions 
of  economy,  and  the  lighter  and  finer  goods,  will  have  ratios  above  the  average,  while  the  heavier  and  coarser  goods, 
and  the  goods  which,  however  fine,  may  be  cheaply  made  in  large  quantities,  have  ratios  below  the  average. 
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In  heavy  hardware  the  average  ratio  is  2.07,  those  above  the  average  being  hog-ringers,  pump  hardware, 
phimbers'  hardware,  and  small  hammers  and  steel  castings,  and  those  below  the  average  are  anvils,  blacksmiths' 
tools,  chains,  and  marine  hardware. 

In  light  hardware  the  average  ratio  is  2.34.  Above  the  average  are  pianoforte  hardware,  draw  pulls,  stationers' 
and  ornamental  hardware,  and  iron  toys ;  below,  are  coffin  plates  and  undertakers'  hardware  (in  many  cases), 
buckles,  cabinet  hardware,  and  japanned  goods. 

In  domestic  and  miscellaneous  hardware  the  average  ratio  is  1.92,  betokening  a  low  productive  efficiency. 
Above  the  average  are  ticket-punches,  scales  and  balances,  stair-rods,  skates  (generally),  apple-parers,  and  stock- 
bells  ;  below  the  average,  water-filters,  tinware  and  enameled  ware,  gun  implements,  and  the  more  common  articles  of 
household  and  garden  hardware. 

In  machinists'  supplies  (hardware)  the  average  ratio  is  3.86,  indicating  finer  and  more  exact  work  than  the 
average  of  any  other  class.  Above  the  average  are  chucks,  which  require  specially  fine  workmanship,  and  below, 
though  but  slightly,  are  twist-drills,  taps,  dies,  stocks,  and  other  steel  tools. 

To  the  casual  observer,  in  looking  over  the  census  tables,  these  ratios  appear  so  variable  for  goods  large  and 
small,  light  and  heavy,  without  obvious  distinction,  that  he  is  apt  to  jump  at  the  conclusion  that  there  is  somewhere 
an  inconsistency,  and  that  the  returns  are  so  burdened  with  serious  variations  that  their  accuracy  may  be  easily 
questioned ;  but  a  more  thorough  analysis,  bearing  all  the  facts  in  mind,  shows  that  the  returns,  although  in  the 
nature  of  things  imx^erfect,  are  fairly  made,  are  consistent  with  each  other,  and  are  worthy  of  a  high  degree  of 
confidence.  The  apparent  inconsistencies,  when  examined,  are  found  to  be  the  indices  of  actual  conditions,  and 
furnish  strong  internal  evidence  of  the  correctness  of  the  work.  This  is  more  plainly  apparent  in  the  division  of 
the  subject  into  classes,  when  it  may  be  seen  that  the  general  average  can  be  compared  to  a  fulcrum,  upon  which 
are  doubly  balanced  fineness  against  coarseness  or  cheapness  of  product  and  inferior  against  superior  facilities  of 
manufacture,  these  attributes  being  often  notably  the  separate  conditions  of  different  manufactures  acting  to  produce 
a  common  tendency. 

A  continual  readjustment  of  these  conditions  is  in  process.  As  inferior  facilities  become  superior,  there  is  a 
tendency  to  preserve  the  extent  of  range  of  the  industry  (which  might  thus  be  diminished)  by  making  the  coarse 
and  cheap  article  finer  and  more  costly. 

We  are  thus  led  to  a  brief  study  of  the  real  significance  of  the  changes  in  aggregate  statistical  exhibits  of 
materials  used  and  ratios  of  products  to  materials  in  the  successive  censuses  of  ISoO,  1860,  1870,  and  1880. 

The  value  of  material  per  operative  was,  in  1850,  for  hardware  (raw  material),  $429;  in  1860,  for  hardware 
(materials),  $411;  in  1870,  for  hardware,  $645;  for  saddlery  hardware,  $490;  for  hardware  and  saddlery  hardware, 
$622;  in  1880,  for  heavy  hard v?are,  $856;  domestic  and  miscellaneous  hardware,  $775;  saddlery  hardware,  $658 ; 
light  hardware,  $603;  builders'  hardware,  $568;  handicraft  tools,  $556;  machinists'  supplies  (hardware),  $261 ; 
all  hardware,  $609 ;  all  hardware  excepting  saddlery,  $601. 

Also,  the  ratio  of  values  of  product  to  material  was,  in  1850,  for  hardware,  2.31;  in  1860,  for  hardware,  2.48;  la 
1870,  for  hardware,  2.42;  for  saddlery  hardware,  2.56;  for  hardware  and  saddlery  hardware,  2.44;  in  1880,  for  heavy 
hardware,  2.07;  domestic  and  miscellaneous  hardware,  1.92;  saddlery  hardware,  1.97;  light  hardware,  2.34;  builders' 
hardware,  2.20;  handicraft  tools,  2.61;  machinists'  supplies  (hardware),  3.86;  all  hardware,  2.20;  all  hardware, 
excepting  saddlery,  2.24. 

For  all  classes  of  hardware  the  amount  of  wages  paid  per  operative  per  annum  was,  in  1850,  $281;  in 
1860,  $321;  in  1870,  $471;  in  1880,  $398.  Of  the  range  of  prices  of  materials  the  condition  of  the  New  York 
market  furnishes  some  evidence.  In  1849-1850  and  in  1859-1860  the  conditions  were  similar,  a  steady  or  slightly- 
falling  market,  with  a  similar  range  of  prices.  In  1870  prices  were  higher,  but  had  been  steadily  dechning. 
Between  the  1st  of  May,  1869,  and  the  1st  of  May,  1870,  Scotch  pig  had  fallen  from  $41  50  to  $35  and  English  har 
from  $85  to  $75  per  ton,  and  copper  from  24  to  18^  cents  per  pound.  American  pig  and  other  materials  also 
declined,  but  prices  were  still  much  higher  than  in  1859-1860,  when  Scotch  pig  ranged  from  $27  to  $22  50,  and 
English  bar  from  $45  to  $41  per  ton.  But  in  1879-1880  the  conditions  were  more  peculiar,  there  being  a  great  and  a 
rapid  rise  in  iron,  copper,  and  other  supplies,  followed  by  a  reaction  and  fall.  American  pig,  for  example,  advanced 
from  $17,  in  May,  1879,  to  $35,  in  January,  1880,  and  $40  in  February,  falling  to  $36  in  March  and  $24  in  May, 
1880 ;  and,  in  view  of  these  great  changes,  the  degree  of  uniformity  exhibited  in  the  returns  of  the  cost  of  materials 
is  much  greater  than  might  have  been  expected,  although  the  diminution  in  the  ratio  of  values  of  product  to  material 
in  1880,  as  compared  with  1870,  is  doubtless  principally  due  to  this  violent  fluctuation. 

But  with  the  conditions  thus  fairly  outlined  we  may  consider  that  in  1860,  as  compared  with  1850— 

a.  The  fineness  of  product  was  slightly  increased. 

b.  The  cost  of  materials  was  not  notably  changed. 

c.  The  economy  of  manufacture  was  increased,  notwithstanding  the  small  change  in  the  size  of  establishments 
(from  an  average  of  21  to  an  average  of  24  operatives  each)  and  despite  the  increased  wages  paid.  This  was  a 
period  of  notable  mechanical  development,  and  the  introduction  of  sewing-machine  manufacture  and  the  more 
general  and  wholesale  production  of  manufacturers'  supplies  stimulated  better  organization  and  better  facilities  in 
the  manufacture  of  hardware. 

710 


MANUFACTURE  OF  HARDWARE.  5 

In  1870,  as  compared  with  1860 — 

a.  The  fineness  of  product  was  considerably  increased,  the  large  fortunes  resulting  from  the  development  of 
the  country  and  the  disturbance  of  values  by  war  having  led  to  more  luxurious  conditions  of  living,  which  demanded 
a  finer  class  of  hardware. 

1).  The  cost  of  material  was  greatly  and  abnormally  increased. 

c.  The  economy  of  manufacture  was  probably  diminished ;  wages  were  much  higher,  factories  averaged  no 
larger,  and  management  was  probably  on  the  whole  less  close  and  careful,  while  investments  obtained  a  larger 
income.    Such  improvements  as  were  made  in  the  details  of  processes  could  not  compensate  for  these  influences. 

In  1880,  as  compared  with  1870 — 

a.  The  fineness  of  product  was  still  further  increased.  The  artistic  element  in  hardware  products  had  become 
more  prominent,  and  more  exact  methods  were  employed  and  better  goods  x^roduced  in  nearly  all  classes  of 
hardware. 

b.  The  cost  of  material  was  diminished,  but  violent  fluctuations  in  the  market  have  given  it  a  higher  statistical 
showing  than  would  have  occurred  under  more  equable  conditions. 

c.  The  economy  of  manufacture  has  been  greatly  increased.  Wages  are  lower,  relative  to  the  value  of  the 
product,  but  labor  is  more  steadily  employed,  and  the  diminution  in  expenses  and  incomes  has  been  relatively 
greater  than  that  of  the  cost  of  labor.  Factories  are  larger,  the  average  having  increased  from  23  to  35  operatives 
per  estabUshment,  and  improved  facilities  in  light  molding,  grinding,  and  forging  have  contributed  to  reduce  the 
cost  of  manufacture.     The  growth  in  economy  has  more  than  compensated  for  the  improved  quality  of  the  i>roduct. 

In  fuel  there  is  a  tendency  to  the  more  extensive  use  of  coal,  both  as  displacing  wood  and  as  consequent  upon 
the  larger  proportion  of  steam-power  used.  In  a  large  (steam-power)  factory  the  cost  of  fuel  is  ratable  at  about 
8  or  10  per  cent,  of  the  cost  of  all  materials,  about  seven-tenths  of  it  being  for  power.  Mill  supplies,  such  as  coal, 
grit,  glue,  emery,  belting,  files,  and  oil,  in  a  large  builders'  hardware  factory  may  be  estimated  as  costing  from 
one-third  to  one-half  as  much  as  the  constituent  materials  (or  those  which  go  into  the  product). 

SYSTEM. 

The  manufacture  of  hardware  involves  many  large  and  complete  factory  organizations,  some  of  these  factories 
manufacturing  thousands  of  different  kinds  of  articles,  but  the  whole  is  not  generally  unified  by  an  assembling 
department.  There  is  no  combination  of  these  parts  into  machines,  and  each  article  might  be  made  the  basis  of  a 
distinct  manufacture.  It  will  thus  be  seen  that  the  organic  system  in  these  large  works  may  be  described  as  a 
more  artificial  one  than  in  any  other  class  of  manufacture.  Multiplicity  of  details,  and  details  not  absorbed  in  a 
comprehensive  scheme,  require  detailed  management,  which  can  best  be  secured  by  the  subcontract  and  p'ece-work 
systems. 

In  a  factory  making  a  great  variety  of  articles  it  is  obvious  that  the  division  of  labor  must  be  based  upon 
the  kinds  of  work  to  be  done  upon  them,  and  not  upon  the  articles  themselves.  The  former  division  is 
comparatively  simple.  The  work  to  be  done  is  brass  and  iron  founding,  press  work,  milling,  drilling,  wire- woi  king, 
butt-riveting,  grinding,  polishing,  japanning,  and  so  on,  but  many  articles  of  hardware  are  subjected  to  only  two  or 
three  of  this  limited  number  of  kinds  of  work,  and  the  system  is  so  far  simplified. 

The  operation  of  a  strict  subcontract  system  is  about  as  follows:  It  is  proposed  often  by  inventors  or  outside 
parties  to  manufacture  a  new  lock,  shade  spring,  hinge,  tool,  ornament,  or  other  article  in  hardware.  The 
superintendent  of  the  factory  knows  to  what  contractor  or  piece-man  it  may  be  desirable  to  intrust  all  or  portions 
of  the  work  in  question,  and  estimates  with  him  for  the  performance  of  the  work.  Piece-work  of  any  ordinary 
kind  has  its  rate  of  labor  pretty  closely  established,  and  where  subcontractors  are  largely  employed  their  time 
and  the  time  of  their  men  upon  various  jobs  of  work  is  carefully  kept  and  made  the  basis  of  future  contracts.  In 
some  cases  a  subcontractor  will  employ  a  considerable  number  of  men,  but  a  more  common  practice  is  to  have  the 
piece-men  subordinated  to  salaried  foremen.  In  large  factories  there  is  usually  one  foreman  or  subcontractor  to 
from  aO  to  50  operatives. 

A  large  hardware  factory  is  conducted  upon  the  same  administrative  principles  and  with  the  same  division  of 
labor  as  in  the  manufacture  of  interchangeable  mechanism,  but  actual  uniformity  follows  as  a  consequence  of  labor- 
saving  methods  rather  than  as  an  end  deliberately  sought.  Uniformity  in  systems  of  gauging  is  a  great  desideratum, 
especially  in  wire-working.  Wire-gauge  numbers  are  emi)irical,  and  refer  to  a  variety  of  different  standards, 
generally  irregular  in  their  divisions,  diff'ering  among  themselves  both  in  design  aud  in  make,  and  all  subject  to 
irremediable  variations,  due  to  wear.  It  is  therefore  desirable  to  have  gauges  which  may  be  adjusted  to  take  up 
wear,  and  to  have  these  periodically  tested  with  reference  to  standards  so  iufivqueutly  used  that  their  wear  will  be 
'Uiippreciably  small.  It  is  obvious  that  for  numbered  sizes  of  holes  and  slots,  subject  to  different  usage  and  different 
degrees  of  wear,  there  is  no  practicable  method  of  adjustment.  Such  adjustment  is  only  practicable  for  gauges  based 
upon  uniform  scales  of  measurement,  such  as  the  micrometer  gauges. 

The  confusion  of  standard  gauges,  often  involving  misunderstanding  and  loss,  is  a  subject  of  complaint  from 
nearly  all  wire  workers  and  makers,  and  the  legal  responsibility  is  olti^u  a  uiatter  at  issue.  Of  two  guage  holes 
numbered  alike,  but  worn  to  different  dimeusious.  it  may  be  hard  to  make  a  specification  that  will  hold  :  but  a 
specified  measure  upon  a  standard  scale  does  not  admit  of  this  controveisy.  ^^^ 
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The  mauufacture  of  tlio  articles  classified  as  machinists'  supplies  (hardware)  is  a  fine  class  of  machine  work,  and 
is  done  hy  the  highest  skilled  class  of  machinists,  technically  known  as  tool-makers.  The  nicety  and  accuracy- 
required  in  this  kind  of  work  is  great  and  is  slowly  done,  and  the  productive  efficiency  is  small. 

Hand  tools  are  to  a  large  extent  made  by  small  job-work.  This  reduces  the  productive  efSciency,  as  the 
statistics  plainly  indicate,  and  the  average  number  of  operatives  per  establishment  is  the  smallest  in  any  class, 
viz,  1'2. 

The  highly-organized  factories,  with  large  forces  of  operatives,  are  mainly  engaged  in  the  manufacture  of 
builders',  light,  and  saddlery  hardware. 

CAPITAL. 

As  a  rule,  iu  the  growth  of  manufacturing  facilities  the  larger  the  size  of  liie  factory  the  greater  is  the 
relative  amount  of  capital  required  for  each  operative.  It  might  be  supposed,  upon  a  general  theory  of  wholesale 
supply,  that  1,000  men  could  be  provided  with  shop-room  and  facilities  together  at  a  cheaper  individual  rate  than 
one  man  working  by  himself;  but  while  one  man  or  a  few  men  may  workiu  a  dwelling-house  or  in  a  cheap  shanty  upon 
cheap  land,  the  thousand  men  require  costly  factories,  fitted  with  costly  tools  and  appliances,  and  often  located 
upon  expensive  city  land.  It  is  their  efiiciency  iu  working  together  that  compensates  for  these  conditions,  but  thej 
cannot  make  shift  with  poor  tools  and  cheap  buildiugs  ;  they  require  a  city  to  dwell  in,  and  their  presence  makes 
capital  out  of  the  very  laud  on  which  they  tread,  and  makes  it  taxable  for  their  public  benefit. 

The  returns  of  capital  have  been  more  full  in  the  later  census  years,  but  the  continuous  increase  in  capital 
investment  per  operative  from  1850  to  1880  in  the  manufacture  of  hardware  is  principally  due  to  the  growth  of 
factories  and  facilities.  Under  ordinary  conditions,  the  real  capital  investment  per  operative  for  a  large  factory  can 
scarcely  fall  below  $1,000,  and  is  often  much  greater;  but  probably  no  man  would  think  of  erecting  and  equipping 
a  large  factory  and  establishing  the  manufacture  on  an  estimated  investment  of  less  than  $1,000  per  operative. 

The  cost  of  machinery  is  not  usually  as  much  as  one-third  of  the  capital  investment  for  builders'  hardware,  as 
the  machinery  is  light  and  not  generally  costly,  and  a  large  proportion  of  the  operatives  are  not  machine  tenders. 
In  a  number  of  cases  the  value  of  power  machinery,  exclusive  of  steam-engines  and  boilers,  was  found  to  range 
from  $125  to  $200  per  operative  employed. 

LABOE. 

Primarily,  demand  is  the  true  gauge  of  productive  efiiciency.  If  we  refer  back  to  the  examples  of  articles  in 
the  seven  specified  classes  whose  average  ratio  of  values  of  product  to  material  is  below  the  average  of  the  class, 
we  will  find  that,  as  a  rule,  they  are  the  articles  in  most  common  demand.  But  in  the  benefits  of  manufacturing 
facilities  warranted  by  a  large  demand  articles  for  which  the  demand  is  much  smaller  become  the  sharers,  since, 
as  has  baen  before  remarked,  the  division  of  labor  is  not  usually  respective  of  the  articles,  but  of  the  kinds 
of  worl;  upon  them. 

Iji  the  larger  and  better-organized  establishments  there  have  been  some  important  labor-saving  developments 
within  the  past  decade.  From  one-third  to  one-fourth  of  the  operatives  are  often  engaged  in  bench  molding, 
and  machinery  introduced  since  1870  has  increased  the  productive  efiiciency  from  20  to  over  50  per  cent,  in  many 
cases,  but  its  introduction  is  somewhat  retarded  by  the  prejudice  of  operatives,  so  that  in  general  usage  much  of 
the  advantage  remains  to  be  utilized. 

In  one  factory  the  improvement  in  productiveness  per  operative  since  1870  is  exactly  known  from  piece-work 
records  to  be  as  high  as  80  per  cent,  in  specific  instances,  and  is  on  the  average  50  per  cent,  greater,  25  per  cent,  of 
which  may  be  rated  to  be  due  to  better  machine  methods  and  25  per  cent,  to  more  thorough  system.  In  another 
case  it  is  stated  that  200  men  do  the  work  which  required  300  men  in  1870,  the  advantage  being  mainly  due  to 
grinding  with  emery  iu  place  of  filing,  dip  instead  of  brush  japanning,  and  machine  instead  of  hand  molding.  In 
one  item  of  work,  milling-machines  superseding  filing  enabled  an  unskilled  man  at  $1  50  a  day  to  do  three  times 
the  previous  work  of  a  skilled  man  at  $3  a  day.  Such  examples  are  by  no  means  infrequent,  but  since,  iu  the 
competition  of  business,  they  are  used  to  cheapen  the  product,  the  general  public  soon  reaps  the  advantage,  and  but 
a  slight  impression  is  made  upon  statistics. 

The  advantages  derived  may  be  classified  as  temporary  and  permanent,  the  latter  embodying  new  practices 
so  generally  applicable  that,  once  introduced,  they  permanently  replace  less  effective  methods.  Of  this  character 
is  much  of  the  advantage  gained  within  the  past  decade.  But  some  advantages  are  temporary;  efficient 
managers  pass  away  and  their  systems  are  not  maintained;  and  factories  run  down  in  management,  and  are  again 
brought  to  better  efficiency  without  regard  to  the  general  practice.  So  an  improved  machine  method  may  be  applied 
in  the  fabrication  of  a  special  product.  The  demand  for  the  product  passes  away,  its  manufacture  ceases,  and  the 
method  is  dropped,  but  is  presently  revived  and  found  applicable  to  the  manufacture  of  another  article.  It  will 
thus  be  seen  that  some  examples  of  improvement  may  always  be  found  by  which  the  general  practice  is  not 
necessarily  advanced. 

Labor-saving  methods  show  some  very  striking  results  in  their  efffect  upon  the  division  of  labor,  the  labor 
saved  being  applied  to  other  work,  or  to  less  efiiciently  performed  duties  iu  the  same  manufacture,  and  disappearing 
from  its  former  sphere,  the  number  of  operatives  upon  unimproved  portions  of  the  work  becoming  relatively 
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enlarged.    In  a  single  case  of  an  improved  machine  process  the  proportionment  of  the  whole  number  of  operatives 
employed  on  the  various  kinds  of  work  in  the  manufacture  involved  is  as  follows : 

Per  cent. 
Forging 9 

Grinding -yQ 

Metal  working  by  machine 25 

Packing  and  other  work 56 

With  the  hand  labor  displaced,  the  estimated  division  of  labor  would  have  been  : 

Per  cent. 
Forging  5 

GrindLiBg g 

Metal '^Vorking  by  hand 57 

Packing  and  other  work 30 

In  another  manufacture  (wire-working)  the  division  of  labor  is  : 

Per  cent. 
Wire- working  by  machine 33 

Japanning,  tempering,  etc 23 

Packing _ 54 

To  have  done  the  same  work  by  the  hand  methods  displaced  and  still  in  vogue  in  foreign  countries  the  division 
-of  labor  would  have  been  (as  estimated) : 

Per  cent. 

Wire-working  by  hand 79 

Japanning,  tempering,  etc 5 

Packing IC 

These  are  extreme  but  actual  cases.  Of  course  the  relative  advantage  of  machine  over  hand  work  cannot  be 
drawn  directly  from  the  percentages  shown.  In  the  former  case  the  advantage  of  machine  over  hand  work  is 
fourfold,  and  in  the  latter  it  may  be  modestly  estimated  at  fifteen-fold. 

But  while  these  influences  have  been  emphasized  by  exceptional  illustrations,  in  the  ordinary  run  of  hardware 
manufacture  they  are  at  work  to  a  less  marked  degree.  Thus,  if  a  third  of  the  operatives  of  a  factory  are  bench- 
molders,  and  a  third  of  the  labor  of  bench  molding  is  saved  (some  practical  founderymen  claim  a  much  higher 
saving)  by  the  use  of  presses,  the  relative  number  of  operatives  required  for  bench  molding  is  reduced  from  33J 
per  cent,  to  25  per  cent.  The  numerical  inferences  to  be  drawn  are,  for  the  same  number  of  operatives,  nearly  11 
per  cent,  greater  productiveness;  for  the  same  i)roductiveness,  8J  per  cent,  fewer  operatives;  and  for  the  same 
number  of  men  in  the  foundery,  33^^  per  cent,  more  operatives  in  other  departments.  Human  activity  must  find 
employment,  and  the  satisfaction  of  one  want  only  makes  way  for  another ;  and  thus  it  is  that  labor-saving  devices 
make  more  labor  than  they  save,  and  a  factory  in  the  above  case  would  be  more  likely  to  employ  thirty  additional 
operatives  than  to  discharge  eight.  But  the  alteration  in  the  conditions  of  labor  is  more  than  numerical.  Skilled 
labor  is  often  displaced  and  unskilled  labor  substituted. 

This  substitution  of  unskilled  for  skilled  labor  is  the  burden  of  the  claim  of  nearly  every  labor-saving 
invention,  but,  despite  the  fact  that  the  past  thirty  years  have  witnessed  an  almost  incessant  introduction  of  devices 
for  diminishing  the  cost  of  labor,  we  find  that  the  wages  paid  per  operative  per  annum  have  relatively  and 
intrinsically  been  continuously  on  the  increase.  The  multiplication  of  wants  and  of  the  manufactures  to  supply 
them  gives  the  operative  a  greater  range  of  choice  and  more  freedom  of  movement.  Intelligence  is  more  in 
demand,  and  although  the  line  between  skilled  and  unskilled  labor  may  now  be  less  clearly  defined  than  formerly 
great  numbers  of  so-called  unskilled  workmen  get  higher  wages  than  the  journeymen  craftsmen  of  former  times. 

It  is  believed  that  workmen  of  every  grade  will  average  higher  skill  and  intelligence  now  than  ever  before  in  this 
country,  and  these  workmen  are  producing  the  finest  character  of  work  with  a  rapidity  which  the  world  has  never 
before  seen  equaled.  In  the  lower  grades  of  work  the  operatives  are  intelligent  and  adaptable;  they  work  well 
together  and  require  comparatively  little  oversight.  Of  the  higher  class  of  skilled  artisans  we  can  scarcely  speak 
with  too  much  respect.  They  have  not  only  built  up  great  organizations  of  industry  and  managed  them  with 
consummate  skUl,  but  they  have  encouraged  the  liberal  and  scientific  education  upon  which  their  maintenance  depends. 
Great  managers  and  representative  men  have,  however,  existed  in  all  countries  and  ages;  aud  the  elevation  of  the 
intelligence  of  the  common  laborer,  so  important  in  the  industrial  system,  is  more  peculiar  to  this  age  and  to  this  country. 

The  economy  of  large  manufacture  and  uniform  methods  is  largely  due  to  the  fact  that  so  little  labor  is  wasted. 
.A  small  shop,  with  a  local  market  or  custom,  often  has  to  wait  for  work,  and  the  craftsman  labors  leisurely,  under 
the  impression  that  he  is  working  himself  out  of  a  job.  In  a  large  shop,  with  a  continuous  supply  of  work,  all  this 
wasted  time  is  utilized,  and  at  once  the  product  is  cheapened  and  the  aggregate  amount  of  wages  paid  per  operative 
is  increased.  It  is  believed  that  the  methods  of  uniform  manufacture  have  taken  such  a  hold  upon  American  practice 
that  American  workmen  are  accustomed  and  disposed  to  work  more  uniformly  and  steadily  and  to  crave  fewer 
holidays  and  dissipations  than  are  common  to  the  cheaper  labor  of  foreign  countries. 

In  the  manufacture  of  hardware  skilled  laborers  are  usually  paid  between  $2  and  $3  and  unskilled  laborers 
between  $1  and  $1  50  a  day;  but  the  great  variation  that  exists  in  the  rates  paid  is  evidence  that  the  line  between 
the  skilled  and  the  unskilled  laborer  is  very  difficult  to  draw,  and  that  respect  is  paid  to  different  variations 
■  of  usefulness.    The  prevalence  of  piece-work  is  also  an  important  influence. 
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The  employment  of  women  and  children  in  the  manufacture  of  hardware  is  shown  in  the  following  tabulations. 
Of  the  numbers  comprised  under  the  head  of  children  and  youths,  very  few  are  small  children,  their  employments 
being  generally  at  variance  with  the  sentiment  of  communities,  if  not  prohibited  by  their  educational  laws.  The 
lowest  rates  of  unskilled  wages  (50  to  75  cents  a  day)  will  usually  be  found  to  be  paid  to  children  and  youths. 

Women  are  employed  chiefly  in  packing  the  lighter  articles  of  hardware,  sometimes  also  in  tending  Ught 
machinery,  and  as  clerks  in  offices. 

Taking  the  seven  specified  classes  of  hardware,  the  following  are  the  percentages  of  men,  women,  children,  and 
youths,  and  women,  children,  and  youths  employed : 


Class. 

ISSO. 

Men. 

Women, 

children, 

and  youths. 

Women. 

Children 
and  youths. 

77.0 
81.6 
86.2 
88.1 
89.8 
92.7 
9.3.6 
84.9 

23.0 
18.4 
13.8 
11.9 
10.2 
7.3 
6.4 
15.1 

11.4 
10.7 
4.1 
6.9 
2.3 
2.5 
1.2 
5.8 

11.6 
7.7 
9.7 
5.0 
7.9 
4.8 
5.2 
9.3 

In  contrast  with  this  the  percentages  in  1870  were  82.4  per  cent,  men,  17.6  i^er  cent,  women  and  youths,  8.1 
per  cent,  women,  and  9.5  per  cent,  youths.  In  1850  and  1860  the  numbers  only  of  male  and  female  operatives  were 
given,  the  percentages  being :  1860,  male,  88.2 ;  female,  11.8 ;  1850,  male,  87.5 ;  female,  12.5. 

To  explain  the  diminution  in  the  proportion  of  women,  children,  and  j'ouths  employed,  and  especially  of  women, 
we  have  merely  to  say  that  the  development  of  resources  due  to  labor-saving  methods  permits  the  support  of 
a  greater  number  of  dependents,  and  points  for  extreme  contrast  to  those  foreign  countries  in  which  there  has 
been  little  labor-saving  development,  while  the  family  sustenance  of  certain  classes  is  eked  out  by  the  labor  of 
women  in  field-farming,  shoveling,  and  other  heavy  work. 

Examples  of  the  change  in  the  employment  of  womeu  and  youth  in  hardware  manufacture  are  also  given  for 
several  states : 

CONNECTICUT. 


Tear. 

PEKCEXTAGE. 

Women  and 
youths. 

Women. 

Youths. 

1870 

22.6 
15.1 

13.2 
8.8 

9.4 
6.3 

1880 

MASSACHUSETTS 

1870 

5.0 
7.0 

3.2 
3.1 

1.8 
3.9 

1880 

NEW  YORK. 

1870 

15.1 
15.7 

3.1 
3.0 

12.0 
12.7 

1880 

OHIO. 

1870 

7.1 
9.2 

1.4 
1.5 

5.7 
7.7 

1880 

PENNSYLVANIA. 

1870 

22.1 
16.0 

5.7 
2.3 

16.4 
13.7 

1880 

ILLINOIS. 

1870 

10.7 
14.9 

1.4 
0.5 

9.3 

14.4 

1880 

MISSOURI. 

1870 

3.0 
0.9 

3.0 
0.9 

1880 

It  will  thus  be  seen  that  the  diminution  in  the  relative  number  of  women  employed  is  not  a  mere  adventitious 
circumstance,  but  occurs,  almost  without  exception,  in  every  state. 

In  the  manufacture  of  saddlery  hardware  in  Connecticut  the  percentages  of  men,  women,  and  youths  employed 
were:  In  1870,  69.7  per  cent,  men,  23.6  per  cent,  women,  and  6.7  per  cent,  youths;  in  1880,  56.3  per  cent,  men, 
38.1  per  cent,  women,  and  5.6  per  cent,  youths. 
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Fig.  1. 
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PROCESSES. 

In  previous  reports  allusion  has  beeu  made  to  most  of  the  processes  employed  in  the  manufacture  of  hardware. 
Tlie  distinctive  kinds  of  work  may  not  be  numerous,  but  their  applications  are  infinite.  Within  understood  limits 
material  of  the  same  kind  is  usually  submitted  to  a 
similar  character  and  course  of  processes. 

Brass  and  gray-  and  malleable-iron  castings,  after 
tumbling  and  filing,  are  usually  more  or  less  finished 
by  mining,  drilling,  and  grinding.  Merchant-iron  and 
steel  are  die-forged  from  the  heated  rod.s  into  small 
articles,  usually  by  means  of  droits  or  pony  hammers, 
and  are  finished  by  the  usual  machine  processes. 
Small  iron  and  wire  are  coiled  into  springs,  or  forged, 
turned,  threaded,  and  pointed  for  screws,  pins,  rivets, 
nails,  studs,  and  the  like,  mostly  by  special  machinery. 
Steel  plates  are  rolled,  straightened,  sheared,  or 
punched  to  shape,  and  are  milled,  ground,  hardened, 

and  tempered.  Press  work  is  em^doyed  in  x)uuching, bitting  keys,  and  shaping  brass  ornaments,  nail  heads,  and  other 
articles.  The  most  ordinary  divisions  of  a  hardware  factory  are  the  founderies,  the  grinding-shop,  the  press-room, 
the  machine-shop,  and  the  japanning-room,  and  in  some  work 
such  light  assembling  is  required  as  the  riveting  of  butts  and  the 
fitting  of  lock  parts.  Butts  are  often  riveted  by  machinery,  but 
sometimes  by  hand.  The  fitting  and  riveting  of  lock  parts  is 
commonly  bench  work. 

For  the  general  run  of  hardware  manufacture  we  may  esti- 
mate that  about  two-thirds  of  a  horse-power  per  operative  per 
hour  is  employed,  but  the  power  used  ranges  from  0  to  2  or  more  horse-power,  and  in  several  of  the  largest 
factories,  manufacturing  a  fine  class  of  goods,  the  power 


employed  was  found  to  be  about  one-third  of  a  horse- 
power per  operative  per  hour. 

In  making  pottery  knobs,  which  is  accessory  to  the 
manufacture  of  builders'  hardware,  the  processes  are: 
Mixing  and  grinding  clay,  wire-cutting,  biscuiting,  bak- 
ing, pressing,  trimming,  glazing,  and  rebaking.  Bis-  /^^ 
cuitiug  is  the  rough-shaping  of  the  clay  for  the  knob, 
leaving  it  in  appearance  like  a  biscuit.  Pressing  in  a 
form  after  the  first  baking  brings  it  to  the  true  rounded 
shape.  The  baking  is  done  in  great  furnace  kilns,  bound 
with  iron,  in  one  case  three  heats  a  month  being  usual, 
and  one  furnace  having  a  capacity  of  60,000  knobs  or 
biscuits. 

The  operations  of  wire-working  require  especial 
mention,  as  this  has  been  during  the  past  ten  or  fifteen 
years  one  of  the  most  fruitful  fields  for  the  introduction 
of  labor-saving  machinery.  In  this  connection  reference 
may  be  made  to  such  manufactures  as  wood-screws, 
staples,  fish-hooks,  spiral  springs,  and  horse  nails,  iu 
some  of  which  the  efficiency  of  production  has  been 
advanced  many  fold  over  hand  methods. 

In  wire-working,  the  straightening  of  the  wire  (which 
is  drawn  from  coils)  is  the  first  essential  operation.  Old 
Connecticut  clock-makers  will  recollect  the  time  when  it 
was  customary  to  straighten  wire  by  running  it  through 
between  three  nails  driven  in  a  board.  Straighteners 
now  used  are  of  two  styles,  roll  straighteners  and  rotary 
straighteners.  An  example  of  a  roll  straightener  is 
sLown  in  Fig.  1,  the  rolls  being  adjustable  for  wires  of 
different  sizes  and  stiffness.  In  Fig.  2  a  section  is  shown 
of  a  rotary  wire  straightener  with  wire  passing  through 
the  center.  This  is  adjustable  by  setting  the  dies  with 
a  screwdriver.    If  the  middle  die  is  not  set  enough  out  of  line,  the  curve  is  not  taken  out  of  the  wire;  but  if  it  be 
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set  out  too  much,  it  runs  out  tlie  wire  with  kiuks  or  crooks.     The  adjustment  is  made  by  trial.     The  number  of  dies 
is  not  always  limited  to  three. 

Of  staple  machinery  an  example  is  illustrated  in  Fig.  3.  This  class  of  machinery  is  often  of  more  compHcated 
design.  It  generally  operates  by  bending  the  wire  upon  a  series  of  forming  dies,  after  which  it  may  be  cut  off 
square  or  pointed  or  barbed  by  an  automatic  tool.     In  this  way  staples,  buckles,  fence-barbs,  coffin-handle  wires, 


\ 


K^.. 


Fig.  4. 


Photo- Elcctrolype  Co.  N  Y. 

Fig.  5. 


and  a  vast  variety  of  other  small  articles  are  made;  for  example,  the  curved  rims  of  padlocks  are  shaped  by  bending 
upon  a  die.  The  machine  illustrated  has  not  a  very  wide  range  of  work,  but  it  is  automatic,  taking  wire  from  the 
coil  and  cutting  off,  forming,  and  pointing  shear- point  staples  at  the  rate  of  500  a  minute.  An  automatic  machine 
for  making  buckles,  rings,  and  many  other  small  articles  from  the  coiled  wire  turns  them  out  at  the  rate  of  trom  75 
to  173  a  minute.     Barbed  blind  staples  are  in  a  similar  manner  produced  at  the  rate  of  250  a  minute. 

Cold  roll  pointing  machines  are  useful  in  pointing  bright  articles  which  would  otherwise  have  to  be  pointed 

by  a  blacksmith  and  rebrighteued.     Such  a  machine  is  stated  to  effect  a 
saving  of  from  two-thirds  to  five-sixths  in  the  expense  of  this  work. 

The  manufacture  of  barbed  fencing  is  an  example  of  what  may  be  done 
in  special  machinery,  if  only  the  incentive  of  a  large  demand  is  offered. 
Some  of  the  machines  for  making  fencing  not  only  cnt,  bend,  and  sharpen 
the  staples,  but  tie  them  in  knots  upon  the  strands  of  fence-wire,  which  is 
run  off  in  measured  reels,  ready  for  the  market,  at  the  great  rapidity  of  100 
knots  of  barbs  a  minute,  5  inches  apart,  and  sometimes  in  excess  of  this  rate. 
Keeling  is  a  matter  of  special  difficulty,  the  barbs  piling  upon  each  other 
unmanageably  if  they  are  not  placed  and  wound  with  great  precision. 
Galvanizing  is  also  done  with  great  rapidity,  the  wire  running  continuously 
through  furnaces,  zinc  baths,  coolers,  and  brushes,  and  the  galvanizing  being 
perfect. 

But  for  these  rapid  and  ingenious  methods  of  manufacture  it  is  ques- 
tioned whether  barbed-wire  fencing,  which  already  has  so  wide  a  field  of 
usefulness  in  agriculture  and  stock-raising,  might  not  have  remained  too 
costly  for  farm  purposes. 

Of  the  saving  due  to  the  use  of  molding  presses  much  has  been  said.  A 
saving  of  from  10  to  75  per  cent,  is  claimed  in  special  cases,  probably  from 
cue-fifth  to  one-third  in  the  ordinary  run  of  bench  molding.  This  improvement  originated  in  and  is  due  to  sewing- 
machine  manufacture,  under  which  head  many  specific  advantages  of  its  efficiency  are  given.  The  original  rocker 
press,  or  Broadmead'-  ,f  &  Eames  machine,  is  shown  in  Fig.  4,  and  began  to  be  introduced  about  1873,  Mr.  Barnes 
being  foreman  of  the  Wheeler  &  Wilson  Company's  foundery  at  Bridgeport,  Connecticut,  and  having  been  previously 
mentioned  as  identified  with  improvements,  in  the  m;iiiufacture  of  fire-arms.     Ordinary  snap-flasks  are  used  with 

716 


MANUFACTURE  OF  HARDWARE. 


11 


the  macliines,  the  Eames  machine  taking  a  26-by-20  inch  flask.  The  Eeynokls  and  Hammer  machines  are  designed 
for  hghter  work  and  smaller  flasks.  In  these,  instead  of  tin'  lower  plate  being  brought  up,  as  in  the  rocker  machine, 
the  upper  plate  is  movable,  being  carried  by  a  pair  of  i)ivoted  aims  or  rods. 

.  Wood  screws  are  made  by  automatic  macliiuery :  cuttiug-off  and  heading,  shaving  and  slotting,  and  chasing 
or  screw-cutting  machines.  One  person  attends  two  heading,  or  four  shaving  and  slotting,  or  three  chasing 
machines,  the  average  attendance  for  wood-screw  machines  being  one  person  to  nearly  three  and  a  half  machines. 
The  screws  are  i)roduced  with  great  rapidity,  varying  with  the  size  of  screw,  heading  being  the  most  and  cha.sing 
the  least  rajnd  operation. 

But  rapid  as  is  the  production  of  screws  by  machine  cutting,  they  may  be  even  more  cheaply  produced  by 
rolling,  and,  thus  made,  are  of  a  qualitj'  suitable  for  many  purposes.  In  Fig.  5  is  given  an  illustration  of  a 
thread- rolling  machine,  the  thread  being  produced  by  compression  between  a  pair  of  dies,  one  of  which  is 
stationary,  whde  the  other  has  a  sliding  movement. 

The  operations  of  drilling  furnish  a  fertile  field  for  labor-saving  improvements.    Fig.  G  is  an  illustration  of  a 


Fig.  7. 


Fig.  8. 


Fig.  'J. 


double-head  drilling-  and  milling-machine  for  operating  upon  two  sides  of  the  work  at  once.  This  is  applicable  to 
a  great  number  of  articles,  and  doubles  the  rapidity  of  output  for  such  work.  Fig.  7  is  an  dlustration  of  a  special 
machine  for  drilling  butts,  in  which  the  work,  fastened  upon  a  vertical  carriage,  is  run  down  upon  the  drill  by  a 
feed-screw  at  the  back  of  the  machine,  the  reverse  movement  being  by  a  slide  upon  the  opening  of  a  split  nut. 
One  boy  will  tend  eight  or  ten  of  these  machines. 

In  Fig.  8  is  illustrated  the  Adt  special  drilling-machine,  invented  by  Mr.  John  Adt  of  >^ew  Haven, 
Connecticut,  from  whose  designs  manv  of  our  examples  have  been  drawn.  The  ingenious  machine  m  question  is 
for  drilhng  holes  simultaneously  and  at  variable  distances  apart,  the  spacing  being  adjustable  and  the  spaces 
regular  or  irregular.  It  is  shown  arranged  for  drilling  the  screw  holes  of  hinges,  for  which  it  is  specially  adaptable, 
the  holes  in  hinges  being  out  of  line.  ,    ^^         ...  „    ,,  ,  .,  ,^ 

Riveting  is  an  important  work  in  hardware,  having  to  be  performed  not  only  on  butts  and  hinges  of  all  kinds, 
but  upon  locks,  castors,  curtain  fixtures,  and  many  other  articles.  _^^ 
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In  Fig.  9  is  an  illustration  of  an  elastic  blow-riveting  machine,  which  strikes  from  800  to  1,000  blows  a 
minute,  doing  the  work  more  than  twice  as  cheaply  as  hand  riveting,  and  making  unskilled  labor  available.  The 
hammer  rotates  while  the  blows  are  being  given,  and  may  be  instantly  stopped  by  a  self-acting  device. 

Special  brass  butt  machinery  is  sometimes  employed  doing  the  bending,  grinding,  countersinking,  and 
wire-driving  with  great  economy  of  labor.  Six  machines  will  turn  out  3,600  pairs  of  butts  a  day,  and  enable  the 
operatives  to  do  five  or  six  times  the  previous  hand  work. 

These  examples  will  be  understood  to  be  merely  items  of  the  many  special  devices  applied  in  the  manufacture  of 
hardware,  but  some  of  the  most  general  of  the  many  kinds  of  work  have  at  least  been  touched  upon.  Manufacturers 
using  machines  of  their  own  special  design  are  often  very  reasonably  unwilling  to  have  publicity  given  to  their 
labor-saving  features.  This,  however,  is  unnecessary,  for  while  the  examples  and  descriptions  of  labor-saving 
machines  might  be  indefinitely  extended,  enough  has  been  given  (without  trenching  upon  private  specialties)  to 
indicate  the  general  character  and  direction  of  the  work. 

The  improvement  in  polishing  and  grinding  has  not  been  inconsiderable,  this  having  been  principally  due  to 
the  more  extensive  use  of  emery,  whether  glued  upon  leather-covered  wheels,  or  made  up  into  solid  wheels,  or 
wheel-rims  of  tanite,  vulcanite,  or  celluloid. 

In  consequence  of  improvements  in  the  mechanical  part  of  the  work  the  work  of  packing  becomes  relatively 
more  important,  not  infrequently  requiring  15  or  20  per  cent,  of  the  whole  number  of  hands. 
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The  caption  "  cutlery  and  edge-tools"  is  made  to  include  some  articles  wliicli  might,  perhaps,  be  more  properly 
called  "  point  tools  ",  but  whose  association  in  their  nature  and  in  their  manufacture  mates  the  heading  used  a 
convenience.  In  separating  line  cutlery,  shears  and  scissors,  axes  and  picks,  stone  tools  and  drills,  and  augers, 
from  the  general  residuum  of  cutlery  and  edge-tools,  the  object  is  chiefly  to  exhibit  the  conditions  of  the  manufacture 
of  these  articles.  The  manufactures  specified  under  "other  cutlery  and  edge-tools"  doubtless  include  the 
production  of  many  articles  which,  if  more  definitely  returned,  might  go  to  increase  the  volume  of  the  preceding 
classes.  The  manufacture  of  fine  cutlery  is  taken  to  include  table  and  pocket  cutlery,  razors  and  swords,  where 
these  articles  are  specified.  Picks,  drills,  and  needles  are  often  manufactured  in  connection  with  axes,  especially 
iu  the  mining  regions.  Well-augers  are  commonly  manufactured  in  connection  with  drills  and  stone  tools,  and 
mill  picks,  ice  tools,  and  oil  tools  are  included  in  the  same  class.  The  class  '•  augers  "  applies  principally  to  wood- 
boring  augers. 

The  value  of  material  consumed  per  operative  for  the  several  classes  is  in  the  following  order:  Axes  and  picks, 
stone  tools  and  drills,  fine  cutlery,  scissors  and  shears,  and  augers,  there  being  often  double  the  work  upon  the 
same  weight  of  fine  cutlery  as  compared  with  axes.  The  ratios  of  product  to  material  are  in  nearly  the  inverse 
order:  augers,  scissors,  and  shears,  fine  cutlery,  axes  and  picks,  and  stone  tools  and  drills.  For  axes  the  value  of 
material  is  little  more  than  doubled,  and  for  augers  and  scissors  more  than  trebled,  in  the  process  of  manufacture. 

The  material  for  ax-polls  (bar-iron)  fluctuated  greatly  during  the  year,  the  maximum  value  being  in  the  state 
of  New  York  about  $100  per  ton,  and  the  minimum  much  less  than  half  that  value.  Under  the  same  conditions,  a 
large  factory  will  consume  more  mateiial  per  operative  than  a  small  shop,  and  will  have  a  lower  ratio  of  product  to 
material;  but  as  identical  conditions  rarely  exist,  comparisons  have  to  be  taken  in  the  rough.  The  principal  difference 
is  due  to  the  weight  of  the  individual  articles  produced,  it  being  obvious  that  a  small  shop  turning  out  mining  picks 
and  needles  will  handle  a  greater  weight  and  value  of  material  per  operative  than  the  largest  factory  making  scissors 
or  penknives.  So  also  in  the  cost  of  labor  and  materials  the  value  of  net  incomes  and  the  economy  of  methods  of 
manufacture  vary  so  much  that  it  is  necessary  to  eliminate  many  of  these  conditions  before  we  can  judge  with 
assurance  of  the  law  governing  any  one  of  them.  Of  course,  mathematically,  no  rigid  elimination  may  be  feasible, 
but  a  knowledge  of  facts  and  of  law"  may  afford  such  logical  equations  as  will  permit  reasonable  solutions  of  such 
questions. 

In  making  axes  the  value  of  accessory  materials  (forge  coal,  grit,  emery  wheels,  glue,  tools,  and  other  materials) 
is  often  nearly  as  great  as  that  of  the  constituent  materials,  ax-steel  and  bar-iron.  In  making  bits  and  augers  for 
boring  wood  bar-steel  is  the  constituent  material,  and  coal,  emery,  grit,  and  glue  are  the  principal  accessory  materials. 
Of  the  cost  of  iron  and  steel  in  axes  a  number  of  examples  of  factory  products  shows  the  percentage  of  steel  to  be 
from  18  to  37J  per  cent,  by  weight  and  from  45  to  87J  per  cent,  by  cost.  For  a  small  ax,  the  iron  poll  is  relatively 
smaller  and  the  steel  bit  relatively  larger.  The  iron  and  steel  in  a  dozen  axes  of  a  light  grade  sometimes  cost  as 
little  as  90  cents,  but  for  the  heavier  sizes  they  cost  considerably  more.  The  average  ax  may  be  considered  to 
weigh  from  4^  to  5J  pounds.  Axes  are  commonly  sold  in  dozens  of  assorted  sizes,  the  materials  for  a  dozen 
assorted  between  4J  and  5J  pounds  being  about  02  pounds  bar-iron  and  10  pounds  ax-steel.  About  20  pounds  of 
forge  coal,  one-third  of  a  pound  of  borax,  1  pound  of  grit  (grindstones),  and  a  few  cents'  worth  of  vermilion  are  also 
consumed,  beside  the  emery  used  in  polishing,  which  is  a  considerable  item  of  expense.  In  working  under  the 
bammer,  grinding,  and  polishing,  the  weight  of  raw  material  is  reduced  about  one-sixth.  Boxing  material  costs 
about  25  cents  per  dozen  axes.  In  a  large  factory  every  item  of  cost  (which  for  a  small  product  might  seem  trivial) 
mounts  up  to  a  great  sum  per  annum,  and  by  its  importance  stimulates  the  more  careful  provision  for  minor  details 
of  the  work. 

The  manufacture  of  swords  and  razors  is  classed  with  "fine  cutlery",  and  although  these  manufactures  may 
l^e  considered  of  a  finer  grade  than  those  of  pocket  and  table  cutlery,  they  are  scarcely  extensive  enough  to  warrant 
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the  formation  of  a  separate  class.  Before  1831,  the  world  over,  sword-blades  were  made  of  double-shear  or  laminated 
steel  (so  called  from  being  piled  twice,  single  shear,  a  poorer  quality,  being  piled  only  once),  but  in  that  year  the 
use  of  cast-steel  for  swords  was  introduced  by  the  Ames  Manufacturing  Company,  of  Ohicopee,  Massachusetts,  and 
soon  became  the  criterion  of  excellence.  For  a  23-inch  long  saber  blade  29|  ounces  steel  are  required,  and  35  per 
cent,  of  the  material  is  lost  in  the  process  of  manufacture.  A  5-foot  (diameter)  grindstone  is  consumed  in  the 
grinding  of  between  one  and  two  thousand  sword  blades. 

A  large  proportion  of  the  capital  employed  in  the  manufacture  of  heavy  cutlery  and  edge-tools  is  required 
by  the  carrying  of  material.  This  is  the  most  important  distinction  in  reference  to  the  capital  requirement. 
Taking  the  census  returns  for  axes  and  picks,  stone  tools  and  drills,  augers,  scissors  and  shears,  and  fine  cutlery, 
we  have  in  round  numbers : 


PEE  OPERATIVE. 

Capital. 

Materials. 

$1, 188 
918 
718 
641 
301 

$615 
457 
298 
331 
325 

The  exception  with  reference  to  wood-boring  augers  may  be  ascribed  to  the  fact  that  this  manufacture  involves 
special  machinery  and  facilities  quite  different  from  those  of  the  other  classes.  For  cutlery  and  edge-tools  not 
otherwise  specified  the  capital  is  $1,057,  and  the  materials  cost  $439  per  operative,  the  plant  required  being  obviously 
much  more  expensive  than  that  employed  in  the  manufacture  of  stone  tools  and  drills. 

That  the  cost  of  carrying  stocks  of  material  is  the  chief  factor  of  the  capital  investment  also  appears  from 
comparison  with  the  statistics  of  past  census  years,  the  growth  of  factories  in  size  having  less  influence  than  the 
consumption  of  materials.  A  large  element  of  machinery,  in  this  work  is  not  rated  as  machine  plant,  but  as 
materials.  The  grindstones  wear  away  rapidly,  and  are  kept  in  stock  as  grit,  the  same  being  true  of  the  emery 
wheels  and  belts.  The  principal  expense  of  machine  plant  is  thus  confined  to  the  forging  machinery  and  the 
machinery  for  the  generation  and  transmission  of  power.  It  is  notable  that  the  expense  of  power  is  relatively  much 
greater  in  the  employment  of  small  engines  and  boilers.  This  is  partly  due  to  economy  of  coal  and  in  attendance 
(a  heavy  item  for  small  shops),  and  partly  to  the  greater  first  cost  of  small  engines  per  rated  horse-power.  In  a 
large  factory  in  full  operation  less  power  also  runs  to  waste. 

These  industries,  in  point  of  capital  investment,  are  not  comparable  with  the  manufacture  of  sewing-machines, 
of  agricultural  implements,  or  even  of  files.  'So  such  difference  exists  in  the  agencies  employed  between  the  large 
and  the  small  shops,  as  all  but  the  smallest  jobbing  and  tool-sharpening  shops  must  have  trip-hammers  and 
grindstones  run  by  power.  These  industries  also,  being  less  highly  organized  than  the  manufactures  of 
interchangeable  mechanism,  will  be  found,  as  a  rule,  in  less  thickly-settled  localities. 

Ordinary  trip-hammers,  such  as  are  used  in  ax  factories,  will  average  a  cost  of  about  $800,  ranging  from  $600  to 
$1,000,  according  to  weight,  but  the  special  rolls  and  forging-presses  employed  in  some  of  the  large  works  are  much 
more  costly.  Of  emery  wheels  a  stock  of  from  six  to  twenty  is  kept  for  each  frame,  and  when  used  in  polishing 
axes,  well  mounted  upon  axles,  cost  about  $15  each.  The  expense  of  duplicating  machinery  is  greatly  diminished 
for  the  large  works.  We  may  compare  the  actual  number  of  machines  used  by  150  operatives  in  an  ax  factory 
with  the  number  used  by  6  operatives  in  another  factory  multiplied  by  25: 


For  150  operatives  in 
one  factory. 

3  pairs  shears. 

20  trip-hammers. 

37  grindstone  pits. 

30  polishing  frames. 

90  machines. 


For  6  operatives  in 
one  factory. 

1  pair  shears. 

4  trip-hammers. 

2  grindstones. 

2  polishing  stands. 


For  150  operatives  in  25  factories, 
6  operatives  each. 

25  pairs  shears. 

100  trip-hammers. 

50  grindstones. 

50  polishing  stands. 


9  machines.  225  machines. 

This  is  a  very  instructive  exhibit  of  the  waste  of  doing  things  in  a  small  way.  Not  only  is  there  a  much 
greater  relative  expense  in  the  first  cost  of  machines,  but  the  machinery  in  the  small  shop,  as  compared  in  usage 
with  that  of  the  large  shop,  appears  to  stand  idle  over  half  the  time.  It  is  not,  however,  always  within  commercial 
practicability  to  manufacture  a  given  product  on  the  largest  scale,  and  even  large  factories  often  pass  from  one 
specialty  to  another,  until  there  is  accumulated  a  large  plant  of  special  machinery,  much  of  which  is  not  in  active 
or  continuous  use.  In  practice  about  two-thirds  of  the  operatives  are  machine  tenders  or  work  with  power 
machines. 

The  manufacture  of  fine  cutlery  requires  less  heavy  machinery,  less  power,  less  consumption  of  material,  and  a 
much  smaller  ground-plant  per  operative  employed,  than  that  for  axes.  The  capital  requirement  is  therefore  much 
720 
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smaller,  although  the  average  factory  enrolls  a  much  greater  number  of  operatives.  The  average  number  of 
operatives  per  factory  is :  For  fine  cutlery,  65 ;  for  axes  and  picks,  49 ;  for  scissors  and  shears,  28 ;  for  augers  19  •  and 
for  stone  tools  and  drills,  9;  while  for  cutlery  and  edge-tools  not  specified  it  is  18,  and  the  general  average  for  all 
cutlery  and  edge-tools  is  25.  In  previous  census  years  the  averages  were:  Cutlery  and  edge-tools,  iu  1850,17- 
cutlery,  in  1860,  26 ;  edge-tools  and  axes,  in  1860, 17 ;  axes,  in  1870, 36 ;  cutlery,  in  1870,  26 ;  other  edge-tools,  in  187o' 
23.  The  average  number  of  operatives  per  establishment  for  all  classes  appears  to  have  diminished  since  1870,  but 
the  total  number  of  factories  has  been  greatly  increased 

For  the  labor  upon  5  and  6  pound  (assorted)  axes  the  cost  of  job-work  in  the  various  departments  of  labor  is 
estimated  as  follows,  the  whole  labor  of  manufacturing  being  taken  as  a  unit: 

Turning  polls U.  0:x! 

Welding  polls 0.  064 

Drawing  bits 0. 171 

Hammering  lieads _ q_  ojo 

Forging 0.498 

Edging 0.  029 

Pressing 0.037 

Grinding  after  tempering 0. 159 

Grinding 0.  225 

Tempering 0.054 

Polishing 0. 192 

Packing _ 0.  031 


1.000 

Or,  omitting  the  packing,  we  may  say,  I'oundly,  one-half  for  forging,  one-fourth  for  grinding,  one-fifth  for 
polishing,  and  one-twentieth  for  tempering. 

By  piece-work  a  grinder  can  at  best  make  $3  a  day,  a  head-hammerer  $2  50,  and  a  bit-maker  about  $2. 

The  amount  of  supervision  required  may  be  surmised  from  the  fact  that  in  the  large  factories  there  is  usually 
one  foreman  to  every  20  to  40  operatives.  In  this  respect  there  is  no  very  notable  contrast  with  factories  making 
interchangeable  mechanism.  In  both  cases,  as  a  rule,  the  larger  the  factory  the  greater  may  be  the  number  of 
men  to  one  foreman,  but  since  the  apportionment  of  work  as  orders  come  in  is  one  of  the  foreman's  most  exacting 
duties  the  source  and  permanence  of  the  market  demand  are  an  important  factor  in  determining  the  amount  of 
superintendence  necessary. 

Each  trip-hammer  requires  two  attendants,  some  of  the  trips  being  employed  in  working  stock ;  but  of  those 
employed  in  turning  out  axes  it  is  estimated  that  one  trip-hammer  will  turn  out  about  48  broad-axes  (in  1828  one 
man  forged  and  tempered  8  broad-axes  per  day),  150  common  axes,  or  250  hatchets  in  a  day. 

Iu  making  augers  we  may  estimate  one-tenth  of  the  work  as  forging  and  one-twentieth  as  filing,  and  although 
the  special  machines  (none  of  which  are  automatic)  requii'e  some  hands,  by  far  the  greatest  proportion  of  the 
operatives  are  grinders  and  polishers.  Since  1870  it  is  claimed  that  a  general  improvement  of  about  25  ]3er  cent. 
has  been  made  in  the  productive  efficiency  of  the  work,  due  to  better  helve  and  pony  hammers  and  the  introductiou 
of  solid  emery  wheels  and  improved  heading  and  other  machinery. 

In  making  swords  about  one-third  of  the  labor  is  in  grinding,  one-fourth  in  polishing,  one-sixth  in  forging, 
one-eighth  in  milling,  and  one-eighth  in  tempering,  not  including  some  common  labor  and  work  of  inspection. 
The  product  per  operative  emijloyed  is  12  or  15  blades  a  day. 

Iu  making  table  cutlery,  grinding,  polishing,  and  handling  are  the  portions  of  the  work  requiring  most 
operatives.  The  blades  and  hafts  were  first  forged  by  hand.  The  employment  of  the  trip-hammer  in  forging  these 
small  blades  was  an  American  innovation,  and  when  the  practice  of  striking  up  the  bolsters  for  the  handles  by 
means  of  trip-hammers  was  introduced,  superseding  hand-swaging,  it  raised  the  daily  product  of  two  men  (then  a 
smith  and  a  striker,  now  a  hammer-man  and  a  helper)  for  this  process  from  150  to  3,000  blades  a  day.  The  cutting 
out  and  plating  or  shaping  ofl  the  blades  is  done  by  power  presses. 

In  recent  years  a  greater  amount  of  labor  has  been  saved  iu  the  manufacture  of  light  than  in  that  of  heavy 
cutlery.  It  is  some  evidence  of  this  that  while  the  value  of  material  handled  per  operative  in  1880,  as  compared 
with  1870,  is  less  for  axes  (on  account  of  the  lower  price  of  materials),  it  is  notably  greater  for  the  average  of 
other  cutlery,  despite  the  diminution  in  the  cost  of  materials,  indicating  a  greater  value  of  materials  handled  per 
operative.    The  change  in  ratios  of  product. to  material  bears  out  the  same  indication. 

An  attempt  has  been  made  to  make  an  estimate  of  the  proportions  of  skilled  and  unskilled  labor  upon  the 
l*ii«i8  of  the  times,  rates,  and  wages  paid,  reported  by  the  several  establishments.  Theoretically,  X  being  the- 
total  number  of  operatives  in  a  factory,  if  we  deduct  the  unskilled  wage  from  the  skilled  wage  and  from  the  average 
wage,  and  divide  N^  times  the  latter  remainder  by  the  former,  we  have  the  number  of  skilled  workmen.  The  fact. 
that  time  of  work,  stated  wages,  and  wages  paid  are  often  incommensurate,  mainly  on  account  of  the  influence  of 
variable  or  piecework  wa"-es,  has  obliged  manv  modifications  of  this  rule ;  but  it  would  appear  from  the  calculation 
46  MM  '-' 
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that  in  the  two  large  classes  of  fine  cutlery  and  cutlery  and  edge-tools  not  otherwise  specified  much  the  greater 
proportion  of  labor  paid  at  the  stated  skilled  wages  was  in  the  smaller  factories.  Thus  the  percentage  of  skilled 
labor  for  three  classes  arranged  according  to  size  of  factory  would  appear  as  follows: 


Factories,  with  ntimber  of  operatives. 

1 

i 

Flue  cutlery. 

Cutlery  and 
edge-tools 
(not  other- 
wise 
specified). 

i 

1     Under  10          .                

Per  cent. 
42 
35 
16 

Per  cent 
39 
31 
12 

Between  10  and  50          .  .           ... 

For  the  other  classes  the  same  rule  generally  prevailed  when  the  number  of  establishments  in  the  specified 
classes  was  large  enough  for  a  fair  general  average.  The  proportion  of  skilled  labor  appears  gxeatest  in  the 
manufacture  of  stone  tools  and  drills  (in  which  there  are  n©  very  large  factories);  next  in  the  manufacture  of 
augers,  scissors,  and  shears ;  next  in  the  manufacture  of  axes ;  and  least  in  the  large  factories  for  the  manufacture 
of  fine  and  general  cutlery.  The  employment  of  labor  has  been  most  steady  in  the  manufacture  of  axes  and  least 
steady  in  the  manufacture  of  fine  cutlery  and  scissors  and  shears.  The  statistics  relative  to  the  employment  of 
women  and  youths  are  considered  to  involve  no  contradiction  of  the  inferences  drawn  from  similar  statistics  in 
the  manufacture  of  hardware,  for,  considering  the  relative  growth  of  the  lighter  manufactures  of  cutlery,  the 
employment  of  women  and  youths,  insignificant  at  the  most,  is  probably  not  as  great  as  in  1870  for  the  same  grade 
of  work. 

The  power  required  in  the  manufacture  of  axes  and  heavy  edge-tools  is  nearly  twice  as  much  per  operative  a& 
is  required  for  the  lighter  grades  of  cutlery.  The  horse-power  per  ax  is  found  in  several  factories  to  range  from 
2  to  8  horse-power  per  hour.  Thus  at  4  horse-power  per  hour,  a  factory  using  20  horse-power  would  turn  out  50 
axes,  and  one  using  200  horse-power  would  turn  out  500  axes  per  day  of  ten  hours.  Per  operative,  the  horse-power 
is  usually  between  1  and  2  for  axes  and  heavy  cutlery  and  less  than  1  for  light  cutlery.  In  ax  manufacture  3  or 
4  horse-power  per  machine  (including  trip-hammers)  is  usual.  The  grindstones  consume  a  great  part  of  this,  and 
everything  depends  upon  the  heaviness  of  the  work.  The  labor  of  grinding  down  the  bit  has  in  some  cases  been 
reduced  by  milling. 

The  processes  in  some  of  these  manufactures  may  be  briefly  enumerated.  For  axes  the  stock  is  first  cat 
up  by  power  shears  and  worked  under  the  steam-  or  trip-hammer.  The  poll  or  wrought-iron  part  is  formed  under 
the  hammer,  or  in  some  cases  by  special  ax-trips  or  in  poll-rolls,  which  are  roll  presses,  in  which  the  ax-poll 
is  shaped  between  two  heavy  rolls.  The  steel  part  or  bit  is  then  tongued  into  the  poll  and  welded  to  it,  is  then 
drawn  to  a  point,  and  the  head  is  finished  by  hammering.  The  first  operation  of  grinding  is  called  pressing.  The 
operative  commonly  sits  upon  a  teetering  saddle,  upon  a  spring,  and  brings  his  weight  to  bear  in  pressing  the  ax 
against  the  stone.  After  this  follow  operations  of  grinding  and  edging,  the  grinding  in  some  cases  not  being 
completed  until  after  the  tempering.  The  consumption  of  grindstones  varies  vrith  the  hardness  of  the  metal.  In 
grinding  axes  several  pounds  of  steel  are  usually  ground  ofi'  with  every  pound  of  stone,  and  in  making  swoids  a 
greater  weight  of  stone  than  of  steel  is  ground  off  or  consumed.  Much  of  the  stone  is  not  ground  off  in  the  actual 
work,  but  is  taken  off  in  the  truing  of  the  stone.  Formerly  every  workman  trued  his  own  stone,  a  disagreeable  as 
well  as  a  wasteful  operation.  In  this  duty  grinders  were  often  careless  about  how  much  they  hacked  ofi",  especially 
if  prejudiced  against  a  stone;  but  now  in  large  shops  the  truing  is  intrusted  to  particular  men,  who  use  a  milling 
device  which  trues  the  stone  more  evenly  and  economically. 

Tempering  requires  much  technical  judgment,  and  the  production  of  finer  grades  of  edge-tools  in  this  country 
is  mainly  due  to  a  better  and  more  scientific  knowledge  of  its  requirements.  It  is  generally  stated  that  in  order  to 
temper  a  tool  properly  the  temper  must  be  drawn  to  a  certain  color,  thus,  brownish  yellow  (490°  F.)  for  cold-chisels, 
purple  (530°  F.)  for  scissors  and  table  cutlery,  and  pale  blue  (550°  F.)  for  swords ;  but  the  color  requisite  for  the  best 
temper  depends  in  some  degree  upon  the  metal  used,  and  there  is  great  room  for  judgment.  The  color  for  axes 
may  be  a  pigeon-blue  and  it  may  be  a  brownish  color  mottled  with  purple,  and  is  subject  to  variations  not  easy  to 
describe  nor  uniform  with  all  brands  of  steel.  In  the  hardening  and  drawing  of  the  temper  of  axes  and  other  edge- 
tools  there  has  been  a  notable  mechanical  improvement  in  the  employment  of  revolving  apparatus,  by  which  more 
uniform  results  are  obtained.  After  the  tempering,  polishing  upon  emery  wheels  and  such  finishing  operations  as 
bronzing,  painting,  and  packing  make  the  ax-head  ready  for  the  market. 

In  making  augers  the  operations  are  shearing,  drawing  stock  under  the  hammer,  heading  lip,  twisting, 
crimping,  grinding,  burring,  cone-screwing,  milling,  hardening,  polishing,  and  filing.  The  heading  or  upsetting  of 
the  lip  is  an  operation  in  which  special  machinery  is  employed  with  great  advantage.  Twisting  is  done  by  hand 
machines  and  crimping  by  both  hand  and  power  machines,  and  the  i>eculiar  form  of  the  product  aifords  scope  for 
several  forms  o>f  special  grinding-  and  polishmgmachines,  but  even  then  the  work  has  to  be  completed  by  filing. 
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lu  the  manufactare  of  pocketkuives  aud  other  tiiie  cutlery  the  work  of  makiug  and  putting  on  handles  involves 
many  operations.  Most  of  this  is  bench  work,  and  where  the  cutlery  is  of  a  fine  or  ornamental  character  a  large 
proportion  of  the  operatives  is  employed  upon  it.  It  was  in  connection  with  the  ornamental  work  upon  the  hilts 
and  scabbards  of  swords  that  the  practice  of  electroplating  was  first  introduced  into  this  country. 

In  the  manufacture  of  sword  blades,  after  the  proper  working  of  the  stock,  the  shank  is  drawn  out  under  a 
hammer  and  forged  to  shape  under  a  drop,  and  the  blades  are  drawn  out  by  rolls  in  a  manner  similar  to  that 
employed  in  forming  bayonets.  In  these  rolls  the  back  is  first  formed,  then  in  two  operations  the  face,  aud  then 
the  two  side-grooves  and  the  point,  requiring  an  operation  each.  The  blades  are  then  bent  to  form,  straightened, 
tempered,  and  ground,  and  the  shanks  are  milled.  The  loss  in  tempering  does  not  exceed  5  per  cent.  The  rapidity 
(if  the  second  grinding  is  six  times  as  great  as  that  of  the  first. 
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III.— THE  MANUFACTURE  OF  SAWS  AND  FILES. 


Ill  classifying'  tlie  iudustries  of  saw-  and  file-making  the  division  is  made:  Files,  saws,  and  saws  and  files,  it 
being  understood  that  the  manufacture  of  saws  and  flies  together  is  limited  to  a  few  establishments,  in  which  the 
manufacture  of  saws  is  the  more  important  element.  The  industries  are  kindred  in  many  respects  ;  both  involve 
niceties  of  process  in  tempering  and  hardening;  and,  despite  the  use  of  files  in  nearly  every-  mechanic  art,  the  great 
proportion  of  them  are  used  for  filing  saws. 

Beference  has  been  made  to  the  displacement  of  hand  filing  by  planing  and  milling  in  machine-shop  work.  It 
is  not,  however,  to  be  presumed  that  this  change  caused  a  diminution  in  the  manufacture  of  files,  especially  in  this 
country,  where  their  manufacture  had  been  scarcely  begun  when  planers  and  milling-machines  were  introduced, 
reliance  having  previously  been  placed  uijon  importations  of  files  from  England. 

Planing  and  milling  metal,  like  wood  planing  and  sawing,  occupy  a  sphere  which  could  never  have  been  filled 
by  hand  filing,  but  machine  tooling  has  changed  the  character  of  file-making,  superseding  rough  files,  which  once 
constituted  the  greater  part  of  all  made.  At  the  same  time  there  remains  an  increasing  demand  for  the  finer 
classes  of  files,  in  both  wood  and  metal  finishing,  and  a  great  demand  for  saw-files.  Thus  the  manufacture  of  flies 
progresses  with  other  industrial  developments,  but  relatively  falls  behind  many  of  them. 

In  the  census  tables  of  1850  and  1800  file-making  does  not  appear  as  a  distinct  industrial  item,  not  haviDg 
become  of  sufflcient  importance.  Files  were  made  by^  hand  prior  to  1850,  and  in  connection  with  gun  work  in  this 
country  probably  much  earlier.  The  number  of  large  factories  has  not  increased  since  1870,  although  many  of 
these  factories  have  increased  greatly  in  size;  but  the  number  of  small  factories  or  shops  (with  less  than  10 
operatives  each)  has  nearly  doubled,  and  these  small  shops  will  average  fewer  operatives  each  than  in  1870.  This 
merely  shows  the  widening  of  the  distinction  between  file  manufacturing  and  custom  file-making.  Between  the 
two  influences  the  average  size  of  factory  is  only  slightly  increased. 

In  machine  file-making  we  may  reckon  the  value  of  constituent  material  (refined  cast-steel)  at  18  or  20  per 
cent,  of  the  product  value,  the  accessory  material  costing  about  half  as  much  more. 

For  hand  work  the  value  of  material  handled  per  operative  is  usually  from  60  to  75  per  cent,  as  great  as  in  the 
machine  file-making  works ;  but  the  figures  do  not  fully  represent  the  intrinsic  diflference  in  the  quantity  of  materials 
handled  per  operative,  as  the  larger  works  have  better  facilities  for  procuring  their  supplies  at  low  rates.  The 
ratio  of  material  to  product  is  also  less  in  the  small  shops.  But  in  the  face  of  the  market  fluctuations  just  prior  to 
the  taking  of  the  last  census  we  must  expect  exceptions  to  general  rules,  since  when  the  price  of  iron  doubles 
within  six  months,  only  to  fall  to  its  former  level  in  three,  it  is  obvious  that  a  few  speculative  ventures  on  the  part 
of  heavy  concerns  might  greatly  change  the  relative  aspects  of  the  returns. 

Subject  also  to  these  exceptions  we  may  note  that,  in  saw  manufacture,  the  largest  works  often  show  the 
smallest  value  of  material  per  operative.  This  will  be  found  mainly  due  to  variations  in  the  range  of  work.  Thus, 
if  to  a  saw  factory  employing  CO  hands  there  be  added  a  steel  works  of  40  hands,  the  actual  cost  of  constituent 
material  is  not  only  greatly  reduced  in  itself,  but,  per  operative,  experiences  an  additional  reduction,  so  that  we 
find  ratios  nearly  as  four  to  one  in  the  value  of  material  handled  per  operative.  For  the  smallest  file-  and  saw- 
shops  the  relative  value  of  material,  as  well  as  of  product  per  operative,  is  increased  by  the  labor  of  proprietors 
not  enumerated  as  operatives. 

The  value  of  saw  material  is  from  40  to  50  per  cent,  of  that  of  the  product,  and  the  cost  of  constituent  material  may 
be  rated  at  35  to  40,  and  of  coal  at  2  to  4  per  cent,  of  the  value  of  the  product.  Until  after  the  civil  war  saw  plates 
for  the  better  quality  of  saws  were  imported  from  England,  bnt  since  that  time  great  advances  have  been  made 
in  steel  manufacture  in  this  country,  and  both  saw  steels  and  saws  of  the  finest  quality  are  now  made  on  a  large 
scale. 

A  much  greater  value  of  capital  per  operative  is  required  in  saw-  than  in  file-making,  the  material  employed 
])er  operative  being  of  much  greater  value,  and  the  plant  of  machinery  and  buildings  is  in  every  way  more  costly.  But 
these  diflerences  are  less  strongly  marked  in  comparing  saw  manufacture  with  machine  than  with  hand  file-making. 
Tlieie  is  also  less  difference  now  than  in  1870. 
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In  studying  industrial  conditions  easy  inferences  from  an  inadequate  knowledge  of  the  facts  are  often  contradicted 
by  tlie  statistical  exhibit  which  may  indicate  unpremised  conditions  that  really  exist.  It  may  be  said  in  the  abstract 
that  an  industry  pursued  in  a  given  way  attains  a  maximum  efficiency  when  of  a  given  size,  but  the  limitation  is 
more  commonly  due  to  the  market  than  to  the  methods  of  manufacture.  Yet  in  these  methods,  when  division  of 
labor  ceases,  the  increase  of  efficiency  also  ceases.  It  then  becomes  a  mere  question  of  least  common  multiples.  Thus, 
when  flies  are  made  by  hand,  a  few  operatives  may  equably  cover  the  whole  work  ;  but  with  the  introduction  of 
iiiacliine  work  the  efficiency  of  a  file-cutter  is,  we  may  say,  quadrupled,  and  not  only  must  the  relative  number  of 
operatives  working  with  him  be  also  quadrupled,  but  new  divisions  of  labor  and  administration  may  be  introduced 
whose  highest  efficiency  may  remain  to  be  satisfied  with  a  higher  multiple.  So  factories  grow,  but  works  greater  in 
aggregation  than  in  organism  may  be  maintained  by  reputation  of  the  locality  and  by  the  facilities  of  invested  capital 
not  easily  convertible  to  other  uses.  It  has  been  remarked  that,  as  a  rule,  the  largest  factories  have  the  largest  capital 
per  operative,  but  this  rule  has  its  general  limitations,  as  well  as  its  special  exceptions.  Where  an  investment 
already  exists  and  must  be  utilized  or  sacrificed,  capital  may  become  cheap.  Cheap  capital  is  identical  with  small 
capital,  and  presupposes  the  existence  of  special  conditions  of  intrinsic  worth  not  rated  as  productive  investment, 
such,  for  example,  as  natural  water-powers  and  the  relative  advantage  of  location  upon  cheap  land  or  the  economy 
in  the  use  of  large  over  small  steam  powers  or  nearness  to  coal  or  iron  mines.  Such  conditions  often  exist  in  small 
shops,  and  account  for  their  small  capital  per  operative ;  but  in  the  case  of  a  large  established  factory,  aside  from 
these  primary  influences,  a  temporary  relapse  in  industrial  activity  may  sink  the  rating  of  productive  investment, 
so  that  a  large  portion  of  the  worth  derived  from  human  labor  may  cease  to  be  rated,  being  offset  against  the  more 
favorable  location  or  facilities  of  newer  factories,  whose  investments  are  fully  rated.  When  such  capital  is  forced 
into  a  position  parallel  with  that  of  natural  advantages  requiring  no  investment  of  labor,  sooner  or  later  a  portion 
of  the  capital  ceases  to  be  considered  as  productive  investment  and  becomes  i^art  of  the  ground  upon  which  profitable 
investment  is  based.  This  declension  is  real,  and  though  its  appraisal  may  be  at  irregular  intervals,  especially  upon 
check  of  growth  or  change  of  ownership,  and  therefore  without  consistency  of  estimate,  a  large  factory  may  have 
a  smaller  investment  per  operative  than  a  smaller  works  whose  more  recent  investment  has  never  been  discounted 
from  its  original  cost. 

In  industries  in  which  large  investments  are  bolstered  up  by  great  changes  of  method  involving  great  relative 
advantage  the  second  phase  of  this  change  has  not  been  reached,  and  there  is  an  almost  regular  increasing  gradation 
of  investment  per  operative  from  the  smallest  to  the  largest  works ;  but  when  the  relative  advantage  is  consumed 
and  a  more  stable  condition  is  reached,  this  discrepancy  is  not  maintained,  and  there  is  a  relative  declension  of  capital 
per  operative  for  the  larger  factories.  Such  a  declension  is  apparent  in  both  saw  and  file  manufacture,  but  is  more 
marked  in  the  former.  There  has  been  a  fall  in  values  since  1870,  which  appears  to  have  had  a  greater  influence  on 
large  than  upon  small  investments,  and  a  greater  influence  upon  saw  than  upon  file  manufacture.  Thus  the  larger 
lile- works  still,  as  a  rule,  exhibit  the  greater  capital  per  operative,  but  for  saw  factories  the  opposite  rule  appears  to 
])revail  in  the  returns. 

In  both  saw-  and  file-making  the  proportion  of  skilled  operatives  is  usually  large,  and  relatively  greater  in  the 
small  than  in  the  large  factories.  Often  all  or  nearly  all  of  the  operatives  are  skilled.  The  employment  of  women 
and  boys  is  slight,  and  is  principally  confined  to  large  works,  in  which  packing  and  other  simple  duties  have  to  be 
performed  on  a  large  scale.     For  the  large  factories  the  amount  of  desultory  labor  is  exceedingly  small. 

In  file-making  the  power  employed  ranges  from  one-half  to  1  horse-power  per  operative,  mu.ch  of  it  being 
consumed  in  the  forging ;  but  in  the  manufacture  of  saws  the  power  emploj-ed  is  usually  as  much  as  1  horse-power 
per  operative;  sometimes,  when  the  manufacture  of  steel  is  included,  over  2  horse-power. 

In  making  saws  the  rolled  plate  is  first  cut  and  trimmed,  the  teeth  are  then  punched  in  toothing-machines  and 
afterward  are  filed,  and  the  saws  are  tempered  in  oil  by  aid  of  special  apparatus.  The  tempering  is  completed  by 
blazing  off  oil  upon  the  surface  of  the  plate,  and,  after  hammering,  the  blade  or  plate  is  ground  to  a  graded  thickness, 
either  by  bedding  the  plate  and  pressing  one  side  at  a  time  against  a  grindstone,  or  by  special  griuding-machmes, 
in  which  both  sides  of  the  saw  are  ground  at  one  operation.  It  is  then  hammered  and  glazed  or  polished  in  several 
operations,  after  which  the  teeth  are  set  and  sharpened. 

In  making  files  the  first  process  is  the  forging  of  the  blank,  at  which  a  smith  and  striker  will  turn  out  over  200 
blanks  a  day  for  an  ordinary  size.  These  blanks  are  annealed,  straightened,  ground,  and  (in  some  cases)  filed  level, 
after  which' follows  the  cutting.  The  cuts  are  produced  by  hand  at  the  rate  of  about  one  a  second,  a  short  chisel 
being  used,  and  parallelism  of  the  cuts  is  secured  by  guiding  upon  the  ridge  thrown  up  by  yie  preceding  cut 
Hardening,  straightening,  scouring,  and  proving  complete  the  file.  The  introduction  of  machine  flle-cutting  has 
somewhat  changed  the  character  of  the  work.  Large  factories  have  been  established  in  consequence,  and  these 
produce  files  of  standard  forms  with  more  uniform  teeth  and  more  effective  in  operation  than  those  made  by  hand, 
but  hand-cutting  remains  necessary  for  custom  and  special  work.  In  sharpening  and  resharpeniug  files  the  sand- 
blast has  in  recent  years  been  employed  with  a  decided  saving  of  labor. 
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Map  of  the  JIiddle  Southern  and  the  Middle  Western  States 

Map  of  the  Gulf  States _ 

Map  of  the  Lake  States 

,Map  of  the  Missouri  River  States 
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Philadelphia,  June  1,  3881. 
Hon.  Francis  A.  Walker, 

Superintendent  of  Census. 

SiE:  I  have  the  honor  to  submit  herewith  my  final  report  upon  the  iron  and  steel  industries  of  the  United 
States  in  the  census  year  1880.  This  report  embraces  complete  statistics  for  that  year  of  (1)  blast  furnaces  and 
their  products,  (2)  rolling  mills  and  their  products,  (3)  steel  works  and  their  products,  and  (4)  forges  and  bloomaries 
aud  their  products,  accompanied  by  such  comments  and  such  statistical  and  historical  summaries  as  have  seemed 
to  be  proper  and  necessary. 

The  products  of  the  blast  furnaces  embrace  pig  iron  and  a  few  furnace  castings;  the  products  of  the  rolling 
mills  embrace  all  rolled  iron,  and  such  other  iinished  iron  articles,  whether  rolled  or  hammered,  as  a  few  of  the 
mills  make  a  specialty  of  producing;  the  products  of  the  steel  works  embrace  sieel  of  every  description  in  its  crude 
state,  and  finished  steel  in  various  forms,  whether  rolled  or  hammered;  the  products  of  the  forges  embrace  blooms 
made  from  pig  and  scrap  iron ;  and  the  products  of  the  bloomaries  embrace  blooms  and  hammered  bar  iron  made 
directly  from  the  ore. 

The  branches  of  the  American  iron  and  steel  industries  which  are  here  enumerated  may  for  convenience  be 
termed  the  productive  branches  of  those  industries,  in  contradistinction  to  such  reproductive  branches  as  foundries, 
machine  shops,  anchor  works,  chain  works,  pipe  and  tube  works,  nut  and  bolt  works,  wire  works,  tack  factories, 
■etc.,  the  collection  of  the  statistics  of  which  branches  has  been  made  directly  by  the  Census  Office.  The  productive 
branches  above  mentioned  include  all  which  produce  iron  and  steel  from  raw  materials,  and,  with  the  exception  of 
iron  foundries,  all  which  produce  iron  and  steel  by  what  may  be  termed  secondary  operations.  Iron  foundries 
could  not  be  embraced  in  the  scope  of  this  report  because  of  their  close  association  with  machine  shops  and  other 
reproductive  branches,  which  are  so  extensive  and  varied  and  so  infinitely  ramified  that  no  statistical  machinery 
other  than  that  of  the  Census  Ofilce  itself  could  justly  deal  with  them. 

Some  assurance  may  be  desired  by  the  public  that  the  statistics  which  relate  to  the  blast  furnaces,  rolling  mills, 
steel  works,  and  forges  and  bloomaries  have  been  faithfully  collected.  An  explanation  of  the  manner  in  which 
these  statistics  have  been  obtained  will  probably  satisfy  this  natural  desire. 

The  American  Iron  and  Steel  Association  has  for  years  compiled  at  stated  intervals  a  complete  directory  to  all 
the  iron  and  steel  works  above  mentioned,  embodying  a  detailed  description  of  each  establishment,  the  character 
of  its  product,  the  name  and  post-office  address  of  its  owners,  its  exact  geographical  location,  etc.  Through  the 
cooperation  of  the  Association  with  the  plans  of  the  Census  Office  a  carefully  revised  edition  of  this  directory  was 
prepared  and  published  a  few  weeks  previous  to  the  beginning  of  the  census  year.  Special  efforts  were  made 
after  the  publication  of  this  edition  to  ascertain  any  changes  or  additions  that  might  have  taken  place  while  it  was 
passing  through  the  press,  and  this  supplementary  work  was  continued  until  exact  information  concernmg  the 
location,  ownership,  and  character  of  every  establishment  existing  at  the  beginning  of  the  census  year  is  believed  to 
liave  been  obtained. 

With  a  complete  list  in  my  possession  of  all  the  iron  and  steel  works  in  the  country  whose  statistics  I  had 

been  requested  to  collect,  the  next  step  was  to  send,  on  the  1st  day  of  June,  1880,  to  each  company,  or  firm,  or 

iudividual  owning  or  controlling  these  works  a  schedule  of  intarrogatories  which  had  been  prepared  by  the  Census 

Office,  accompanied  bv  a  circular  letter  over  my  signature  requesting  prompt  answers,  and  explaining  the  nature 
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and  importance  of  the  inquiry  which  the  Census  Office  had  authorized  to  be  made.  Special  stress  was  placed  iu  this 
letter  upon  the  provision  in  the  law  authorizing  the  Tenth  Census  which  specified  that  any  information  contained  m 
the  schedules  returned  to  the  officers  of  the  census  should  not  be  disclosed,  except  to  superior  officers.  The  residt 
has  been  very  gratifying.  A  large  majority  of  the  schedules  were  filled  up  and  returned  with  reasonable  promptness. 
Others  were  delayed  from  various  causes,  so  that  a  second  circular  letter  and  protracted  correspondence  and 
persona]  N'isits  became  necessary.  In  extreme  cases  the  aid  of  the  telegraph  was  called  into  requisition.  In  only 
one  case  were  coercive  measures  resorted  to,  and  in  only  one  other  case  was  desired  information  withheld.  That 
full  answers  to  all  interrogatories  were  not  insisted  upon  in  this  latter  case  is  due  solely  to  lack  of  time,  the  final 
refusal  to  fui-nish  information  having  been  made  too  late  to  admit  of  further  delay  in  closing  the  statistical 
tables  for  the  country.  With  this  single  exception  full  replies  to  all  interrogatories  were  made  by  the  owners, 
lessees,  or  trustees  of  all  the  iron  and  steel  works  covered  by  the  schedules,  and  the  results  were  summarized  and 
presented  to  the  country  in  my  preliminary  report,  dated  April  1,  1881,  exactly  ten  months  after  the  inquiry  was. 
undertaken. 

In  the  final  report  which  is  herewith  submitted  the  statistics  which  have  been  obtained  are  arranged  by  states,, 
by  counties,  by  processes,  and  by  products.  The  tables  have  been  made  as  compact  as  was  consistent  with; 
clearness,  comprehensiveness,  the  gratification  of  the  natural  pride  of  locality,  and  the  object  of  all  true  statistical; 
research,  which  is  the  accumulation  of  useful  information.  To  assist  those  who  have  not  the  time  or  the  inclinatioEa 
to  study  the  complete  tables,  the  leading  facts  established  by  them  have  been  j)reseuted  a  second  time  in  condensed  i 
tables,  and  in  connection  with  explanatory  comments. 

After  presenting  the  results  of  the  census  of  1880  1  have  deemed  it  best,  after  careful  deliberation,  and  withi 
your  approval,  to  supplement  them  with  a  brief  historical  sketch  of  the  manufacture  of  iron  and  steel  iu  all  ages,, 
and  with  a  more  elaborate  sketch  of  the  growth  of  the  iron  and  steel  industries  of  our  own  country  from  the ' 
earliest  settlements  to  the  present  time.    A  knowledge  of  the  world's  iron  history  must  be  regarded  as  forming 
part  of  a  useful  education  in  an  age  like  this,  which  is  so  proverbially  identified  with  a  liberal  use  of  iron  and  i 
steel ;  while  a  knowledge  of  our  own  iron  history  is  essential  to  a  full  understanding  of  the  causes  of  our  national  i 
developments    To  know  what  the  iron  and  steel  industries  have  accomplished  for  our  own  country  is  a  patriotic  ■ 
duty;  to  know  something  of  their  small  beginnings  and  of  the  humble  circumstances  which  surrounded  the- 
pioneers  who  planted  them  and  their  sons  who  struggled  to  sustain  and  extend  them  is  a  matter  of  patriotic  pride. . 
The  greatness  and  the  prominence  of  our  country  to-day  in  the  production  of  iron  and  steel  in  large  quantities  and 
by  scientific  methods  could  in  no  other  way  be  so  satisfactorily  exhibited  as  by  affording  the  opportunity  for  a 
comparison  of  these  magnificent  results  with  the  primitive  methods  and  the  meager  results  which  characterized ; 
these  industries  in  "good  old  colony  times,"  or  even  a  few  years  ago. 

The  historical  chapters  relating  to  the  development  of  the  iron  and  steel  industries  of  our  own  country  have- 
been  regarded  as  essential  to  the  completeness  of  this  report  for  another  reason.     They  show  that  the  manufacture- 
of  iron  and  steel  has  always  been  a  favorite  pursuit  of  the  people  of  this  countrj^,  and  that  primarily  in  every 
colony  and  afterwards  in  every  state  and  territory  their  manufacture  has  been  undertaken  wherever  the  necessary 
raw  materials  have  been  found  to  exist.     The  manufacture  of  these  products  in  our  country  dates  from  the  earliest . 
settlements  upon  the  Atlantic  coast,  and  it  grew  and  expanded  as  rapidly  as  population  increased  and  the  repressive 
measures  of  the  mother  country  would  permit.    After  the  Eevolution  it  was  extended  into  new  states  and  temtories ; 
as  fast  as  a  demand  for  iron  and  steel  was  created.     With  the  exception  of  agriculture  no  American  industry  has  - 
been  more  widely  diffused  from  the  beginning  of  our  history  than  the  manufaeture  of  iron  and  steel,  and  none  has 
more  generally  enlisted  the  energy  and  i)rogressive  spirit  of  our  people. 

The  historical  survey  embodied  in  this  report  may  not  be  free  from  eiTors,  but  the  utmost  care  has  been  taken  . 
to  prevent  errors  and  to  guard  against  important  emissions.     The  facts  of  history,  especially  of  the  world's  industriai. '■ 
history,  do  not  grow  on  trees,  to  be  plucked  by  every  passer-by,  but  are  hid  away  iu  corners,  where  they  can  be 
found  only  by  those  who  diligently  search  for  them.     The  search  for  the  leading  facts  in  the  world's  iron  history 
and  in  our  own  iron  and  steel  history  has  been  diligently  made,  and  pains  have  been  taken  to  verify  the  facts  when  . 
found. 

In  the  prepiU'atiou  of  the  historical  chapters  relating  to  the  older  countries  of  the  world,  I  have  relied  for  - 
information  mainly  upon  fragmentary  statements  in  works  of  standard  authority.  All  of  these  works  that  it  was  - 
deemed  necessary  to  mention  specifically  are  referred  to  in  connection  with  the  information  derived  from  them.  - 
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A  small  portion  of  the  data  for  these  chapters  was  obtained  from  current  European  technical  publications,  and  hv 
correspondence  with  gentlemen  whose  names  are  mentioned.  In  the  preparation  of  the  chapters  relating  to  our 
own  country  less  dependence  has  been  placed  upon  statements  already  published,  and  more  upon  the  results  of 
original  research,  including  a  large  correspondence  with  gentlemen  in  all  parts  of  the  country.  All  the  sources  of 
information  of  special  importance  are  duly  acknowledged  in  the  text,  except  where  details  have  been  gathered 
from  many  sources.  I  desire,  however,  to  express  my  great  indebtedness  to  the  History  of  American  Manufactures 
prior  to  1860  by  Dr.  J.  Leander  Bishop,  one  of  the  most  industrious,  accurate,  and  deserving  of  American  historians ; 
to  The  Iron  Manufacturer'' s  Guide,  by  Professor  J.  P.  Lesley,  published  in  1859 ;  and  to  the  unvarying  courtesy  and 
sympathetic  suggestions  of  the  officers  of  the  Historical  Society  of  Pennsylvania,  through  whom  I  have  had  access 
to  many  rare  books,  pamphlets,  and  manuscripts  relating  to  our  colonial  history. 

In  the  collection  and  compilation  of  the  statistics  of  1880  I  have  had  the  intelligent  assistance  of  Mr.  George 
W.  Cope  and  other  gentlemen,  which  is  thankfully  acknowledged.     To  Mr.  Cope  my  thanks  aie  especially  due. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

JAMBS  M.  SWANK, 

Special  Agent. 
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SUMMAEY  OF  IROl!^  AND  STEEL  STATISTICS  FOE  1880. 

The  complete  statistical  results  of  the  census  of  the  blast  furnaces,  rolling  mills,  steel  works,  forges,  and 
bloomaries  in  the  United  States  in  the  census  year  1880  will  be  found  in  the  accompanying  tables.  TheSe  results 
are  here  summarized,  and  as  far  as  possible  compared  with  results  established  by  the  census  of  1870.  The  net  ton 
of  2,000  pounds  is  invariably  used  in  the  tables  and  summary. 

GKAND   SUMMAET. 

In  the  following  table  is  presented  a  summary  of  the  more  important  results  established  by  the  census  of  1880, 
compared  with  similar  results  established  by  the  census  of  1 870. 


United  States. 

Nnmber  of 

establiali- 

menta. 

Amount  of  cap-  j 
ital  (real  and      Value  of  all 
personal)  in-   materials  used, 
vested. 

Value  of  all 

products 

made. 

■Weight  of  all 

products 

(tons). 

Total  hands 
employed. 

Total  amount 
paid  in  wages. 

TotalinlSSO      

1,005 

$230,  971,  884 

$191,  271, 150 

$296,  657,  685 

7,  265, 140 

140,  978 

$55,  476,  785 

Total  in  1870 

808 

$121,  772,  074  t       $135,  526, 132 

$207,  208,  696 

3,  655,  215 

77,  555 

$40,  514,  981 

Percentage  of  increase  in  1880  

24.38 

89.  68                     41. 13 

43.12 

98.76 

81.78 

36  93 

ESTABLISHMENTS. 

The  whole  number  of  establishments  that  were  engaged  in  the  manufacture  of  iron  and  steel  in  1880,  or  were 
built  or  partly  built  to  engage  in  their  manufacture,  was  1,005.  In  1870  it  was  80S.  The  increase  in  the  ten  years 
was  24.38  per  cent.  By  the  term  "  establishment"  is  meant  a  single  manufacturing  enterprise,  or  an  aggregation  of 
enterprises  of  like  character  under  one  management.  Thus  one  establishment  may  embrace  two  rolling  mills,  and 
another  may  embrace  four  blast  furnaces.  If,  however,  a  firm  or  company  operates  two  or  more  enterprises  of 
different  character,  each  of  these  enterprises  is  classed  as  a  separate  establishment.  A  comparison  of  the  number 
of  the  various  establishments  in  1870  and  1880  is  given  below. 

1870.  1880. 

Blast  furnace  establisliments - 3S6  490 

Rolling  mill  establishments 310  324 

Steel  worlis 30  73 

Forges  and  bloomaries 82  118 

Total 808  1,005 

The  size  and  capacity  of  the  establishments  were  much  greater  in  1880  than  in  1870.  As  the  capacity  of  blast 
furnaces  only  was  given  in  1870,  no  complete  data  are  available  for  a  comparison  of  the  capacity  of  all  the  works  in 
the  two  periods.  The  daily  capacity  of  the  blast  furnaces  in  1870  was  8,357  tons  of  pig  iron,  and  in  1880  it  was 
19,248  tons,  an  increase  of  130.32  per  cent.  The  number  of  blast  furnaces  in  1870  was  574,  and  in  1880  it  was  681, 
an  increase  of  18.64  per  cent. 

The  following  exhibit  shows  the  number  and  capacity  of  the  blast  furnaces,  rolling  mills,  steel  works,  forges, 
and  bloomaries  at  the  close  of  the  census  year  1880: 

Blast  furnace  establishments 

Completed  blast  furnaces J*^^ 

Rolling  mill  establishments "'"-■* 

Puddling  furnaces,  each  double  furnace  counting  as  two  furnaces 4,  319 

Rotary  puddling  furnace  (Sellers) 

Danlis  puddling  furnaces 

Hammers  in  iron  rolling  mills 

Heating  furnaces 2, 105 

Trains  of  rolls  in  iron  rolling  mills ^'^^^ 

Nail  machines 3, 77o 
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steel  works - 73 

Bessemer  steel  coaverters - 24 

Open-heartli  steel  furnaces 37 

Pot  holes  for  crucible  steel 2,691 

Trains  of  rolls  in  steel  works 136 

Hammers  in  steel  works 219 

Forges  and  bloomaries - 118 

Forge  and  bloomary  fires 495 

Siemens  rotator 1 

Hammers  in  forges  and  bloomaries - 141 

Daily  capacity  of  blast  furnaces,  in  tons 19, 248 

Daily  capacity  of  iron  rolling  mills,  in  tons 16, 430 

Daily  capacity  of  Bessemer  steel  converters,  in  tons 4,467 

Daily  capacity  of  open-hearth  steel  furnaces,  in  tons 827 

Daily  capacity  of  Bessemer  and  open-hearth  steel  rolling  mills,  in  tons •--■  5, 223 

Daily  capacity  of  crucible  steel  works,  in  tons 445 

Daily  capacity  of  forges  and  bloomaries,  in  tons 520 

CAPITAL. 

The  whole  amount  of  capital  invested  in  1880  in  the  iron  and  steel  industries  of  the  United  States  which  are 
embraced  in  this  report  was  $230,971,884;  in  1870  it  was  $121,772,074:  increase,  $109,199,810,  or  89.(;8  percent. 
Of  the  whole  amount  invested  iu  1880,  Pennsylvania's  share  was  46  per  cent. ;  that  of  Ohio  was  11  per  cent. ;  that  of 
Jfew  Tork  was  9  per  cent. ;  and  that  of  Missouri  and  'Sew  Jersey  was  each  4  per  cent.  No  one  of  the  other  states 
shows  an  investment  greater  than  three  per  cent. 

TOTAL   PRODUCTION. 

The  total  production  of  the  iron  and  steel  works  of  the  United  States  in  1880  was  7,265,140  tons;  in  1870  it  was 
3,655,215  tons:  increase,  3,609,925  tons,  or  98.76  per  cent.  The  phrase  "total  production"  includes  the  products  of 
aU  the  various  processes  or  operations,  although  in  ascertaining  most  of  these  products  there  is  a  necessary  dupli- 
cation of  the  tonnage  of  raw  or  comparatively  raw  materials  already  stated.  Thus  rolled  iron  is  mainly  produced 
from  pig  iron.  As  the  method  of  stating  the  production  of  1880  is  the  same  that  was  observed  in  1870,  a  comparison 
of  the  results  for  both  periods  can  not  be  open  to  objection. 

PRODUCTION   IN  DETAIL. 

The  following  table  shows  the  production  of  each  branch  of  our  iron  and  steel  industries  in  1870  and  1880,  with 
the  percentage  of  increase  or  decrease  in  the  latter  year : 


Iron  nnd  steel  products. 

^  i-l 

a 

a 
O 

Percentage 
of  increase 
in  1880. 

1-9 

Iron  and  steel  products. 

Census  year 
1870. 

to  <o 

g.9S 
^■9 

lis 

£-9 

Pig  iron  and  castings  from  furnace  . . 

Tons. 
2,  052,  821 
1,  441,  829 
19,403 

Tons. 

3,  781,  021 

2,  353,  248 

889,  896 

93, 143 

84 
G3 

4,486 

Crucible  steel  finished  products 

Tons. 
28,  069 
2,285 
110,  808 

Tons. 
70,  319 
4,956 
72,  557 

151 
117 

Products  of  forges  and  bloomaries. - 

35 

Open-hearth  steel  finished  products.. 

3,  655,  215 

7,  265, 140 

98.76 

Of  the  pig  iron  produced  in  the  census  year  1880,  there  were  produced  with  charcoal  and  cold  blast,  79,613  tons; 
with  charcoal  and  hot-blast,  355,405  tons;  with  anthracite,  1,112,735  tons;  with  bituminous  coal  and  coke,  1,515,107 
tons;  and  with  mixed  anthracite  and  coke,  713,932  tons.  The  furnace  castings  amounted  to  only  4,229  tons.  The 
total  production  was  3,781,021  tons,  of  which  12,875  tons  were  spiegeleisen. 

In  the  following  table  is  presented  a  comparative  statement  of  iron  rolling  mill  products  in  1870  and  1880: 


Iron  rolling  mill- products. 


Bar  iron 

Hod  iron 

!N'ail-plate  iron  converted  into  cnt  nails 

Boiler-plate  iron > 

All  other  plate  iron ■> 

Sheet  iron 

Iron  rails 

Skelp  iron 

Muck  bar  made  for  sale  to  other  works 
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1870. 


Tons. 

Tons. 

488,  834 

663,  211 

26,  087 

145,  626 

230,  225 

252,  830 

54,477 

89,  560 
94,749 

74,  753 

94,992 

531,605 

466,917 

2,217 

128,  321 

33,  631 

64,469 

Iron  rolling  mill  products. 


structural  iron 

Kolled  iron  axles 

Hoop  iron 

Fish-plates  and  miscellaneous  forms  of  rolled  iron 

Bailroad  spikes,  horseshoes,  etc.,  made  by  iron  rolling 

mills  from  rolled  iron  not  Included  above 

Hammered  axles 

Forgings 


Total  . 


1870. 


Tons. 


1, 441, 829 


1880. 


Ions. 
96,810 
2,630 
96,843 
48,345 

82,358 
21,884 
3,703 

2,353,248 
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The  item  of  muck  bar  is  an  unavoidable  duplication,  as  it  reappears  as  finished  iron  to  be  counted  a  second  time. 
In  the  Bessemer  and  open-hearth  steel  works  of  the  country  the  following  finished  products  were  produced  m 
1880: 


Finished  steel  prodncte. 


Rads 

Bars 

Rods 

Shapes 

Sbeets 

Plates 

Other  fonns 

Total  finished  products . 


Bessemer 
steel. 


Tons. 

741,  475 

76,  710 

40,064 

557 


1,475 
20,  615 


889,  f 


Open-hearth! 
steel. 


Tons. 

9,105 

43,  296 

1,134 

80 

1,700 

11,  034 

26,  794 


93, 143 


In  the  census  year  1870  the  production  of  Bessemer  steel  finished  products  was  only  19,403  tons.  No  open- 
hearth  steel  products  are  reijorted  for  that  year.  The  quantity  of  Bessemer  steel  ingots  produced  iu  the  census 
year  1880  was  985,208  tons,  and  the  quantity  of  open- hearth  steel  ingots  was  84,302  tons.  No  statistics  of  ingots 
produced  in  1870  are  available  for  comparison.  It  will  be  observed  that  a  larger  quantity  of  finished  open-hearth 
steel  products  was  produced  iu  1880  than  of  ingots,  which  is  jjrobably  due  to  the  carrying  over  of  ingots  from  the 
preceding  year  and  to  importations  during  the  census  year.  The  Bessemer  steel  ingots  produced  in  1880  are  in 
excess  of  the  finished  products. 

The  increase  in  the  production  of  crucible  steel  finished  products  in  the  decade  between  1870  and  1880  was 
fi-om  28,069  tons  to  70,319  tons,  or  151  per  cent.  The  production  of  crucible  steel  ingots  in  1880  was  76,201  tons. 
The  production  of  blister  steel  and  of  steel  made  by  other  minor  processes  was  only  2,285  tons  in  1870  and  4,956 
tons  in  1880,  and  it  is  not  likely  to  increase  in  the  future. 

There  was  a  decrease  of  35  per  cent,  in  the  production  of  the  forges  and  bloomaries  from  1870  to  1880,  or  irom 
110,808  tons  to  72,557  tons.  This  decrease  is  due  to  the  general  substitution  of  improved  processes  for  the  forges 
and  bloomaries  of  our  earlier  iron  history,  and  it  would  have  been  much  greater  in  the  decade  mentioned  if  the 
improved  American  bloomary,  so  largely  used  in  northern  New  York,  had  not  contributed  its  large  product  to 
swell  the  production  of  1880. 

KAW   MATERIALS. 

The  following  table  presents  the  quantities  of  mineral  products  used  by  the  iron  and  steel  works  in  1880: 


Worts. 

non  ore. 

Limestone. 

Anthracite 
coal. 

Bituminous 
coal. 

Colie. 

Blast  famaces                                                                                                            

Tons. 

7,  256,  684 

363,  959 

7,337 

2,128 

79,  610 

Tons. 
3, 169, 149 

Tons.   • 

2,  615, 182 

526, 126 

140,  458 

40,  392 

340 

Tons. 

1,  051,  753 

3,  915,  377 

465,  655 

224,  657 

1,613 

Tons. 
2, 128,  265 

Rolling  milla                                                                                                                            

14,834 

104,  980 

22,  791 

Forges  and  hloomariea 

6,695 

Total.                                                                                                                 

7,  709,  708 

3, 169, 149 

3,  322,  498 

5,  659,  055 

2,  277,  555 

Of  the  iron  ore  and  limestone  given  in  the  table,  at  least  one-half  was  purchased  from  independent  producers; 
of  the  anthracite  coal,  nearly  all  was  so  purchased;  and  of  the  bituminous  coal  and  coke,  fully  two-thirds  was  so 
purchased. 

The  following  table  shows  the  quantities  of  aU  other  leading  raw  materials  used  in  1880  in  the  manufacture  of 
iron  and  steel : 


Workg. 
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Blast  fomaces 

Bushels. 
53, 909,  828 
2,  569,  756 

37,  552 

60,  594 

13,  014,  361 

Tons. 
354, 048 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

BiU. 



1,  574,  693 

966,  603 
17,  226 
38, 113 

708,  534 

422,  282 

13,  911 
1,952 
8,933 

14, 147 

16,  053 
13,211 

46,  861 

250 
2,400 

53,754 

Besaomor    and    open- 
hearth  steel  works 

86, 138 

85,653 

42,  939 

17,  713 

90,645 
19,  726 

10, 410 

10,496 

Cmcible  steel  works... 
Forges  and  hloomaries 

853 

Total 

69,  592,  091 

354,  048 

2,  596,  635 

708,  534 

447,  078 

43,  411 

49,  511 

53,  754 

86, 158 

85,  053 

42,  939 

17,713 

110,  371 

10, 410 

1  10,400 

853 
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The  large  consumption  of  old  iron  rails  and  scrap  iron  in  the  rolling  mills  in  1880  was  abnormal,  and  was  the 
rewnlt  mainly  of  the  great  scarcity  of  pig  iron  which  followed  the  sudden  revival  of  a  demand  for  iron  and  steel 
products  in  the  summer  of  1879. 

RELATIVE   RANK   IN  PRODUCTION   OF   I  HE   STATES. 

The  relative  rank  in  production  of  all  the  states  and  territories  which  produced  iron  or  iron  and  steel  in  1870 
and  in  1880  is  given  in  the  following  table. 


states. 


Pennsylvania 

Ohio 

New  York 

niinoia 

New  Jersey 

Wisconsin 

West  Virginia 

Miclaigan 

MassacliTisetts 

Missouri 

Kentucky 

Maryland 

Indiana 

Tennessee 

Alabama 

Virginia 

Connecticut 

Georgia 

Delaware 

Kansas 

California 

Maine 

Wyoming  Territory .  - 

Kliode  Island 

Now  Hampshire 

Veiinont 

Colorado 

Oregon 

Nebraska 

Texas 

North  Carolina 

District  of  Columbia  . 
South  Carolina 


Total . 


Production, 
1880. 


Tons. 

3,  616,  668 

930, 141 

598,  300 

417,  967 

243,860 

178,  935 

147,  487 

142,  716 

141,  321 

125,  758 

123,  751 

110,  934 

96, 117 

77, 1(» 

62,  986 

65,  722 

38,  061 

35, 152 

33,  918 

19,  055 

14,000 

10,  866 

9,790 

8,134 

7,978 

6,620 

4,500 

3,200 

2,000 

1,400 

439 

264 


7,  265, 140 


Rank. 


states. 


Pennsylvania -- 

Ohio 

New  York 

New  Jersey  . . . 

Maryland 

Missouri , 

Kentucky 

Michigan 

Massachusetts  . 
West  Virginia., 

Indiana , 

Wisconsin 

Virginia 

Tennessee 

Illinois 

Connecticut 

Maine 

Georgia 

Delaware 

Alabama 

Rhode  Island  . . . 

California 

North  Carolina  . 

VeiTuont 

South  Carolina  . 
Kansas 


Wyoming  Territory  . . 

New  Hampshire 

Colorado 

Oregon 

Nebraska 

Texas  

District  of  Columbia  . 


Production, 
1870. 


Tons. 

1, 836, 
449, 
448, 
115, 
95, 


Total. 


72, 
64, 
42, 
37, 
34, 
25, 
25, 
17, 


708 
257 
262 
424 
890 
732 
679 
146 
337 
148 
234 
836 
305 
761 
305 
138 
634 
307 
060 
415 
000 
801 
525 
443 


Rank. 


3, 655, 215 


1 

2 

3 

4 

5 

6 

7 

9 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

33 
24 
25 


Twelve  states  made  over  100,000  tons  each  in  1880.  Pennsylvania,  which  for  more  than  a  hundred  years  has 
been  the  leading  iron-producing  state  in  the  Union,  made  in  1870  a  fraction  over  50  per  cent,  of  the  total  product, 
and  in  1880  it  made  a  fraction  under  50  per  cent.  At  both  periods  its  prominence  in  the  production  of  iron  aud 
steel  was  virtually  the  same.  From  1870  to  1880  it  increased  its  production  97  per  cent.,  or  from  1,836,808  tons  to 
3,616,668  tons.  Ohio  was  the  second  state  in  prominence  in  1870,  and  it  held  the  same  rank  in  1880.  In  the  former 
year  it  produced  449,768  tons,  and  in  1880  it  produced  930,141  tons,  an  increase  of  107  per  cent.  The  third  state  in 
prominence  in  1870  was  Kew  York,  and  it  maintained  this  rank  in  1880,  but  its  growth  fell  far  below  that  of  its  two 
sister  states  above  mentioned.  In  1870  it  produced  448,257  tons,  and  in  1880  it  produced  598,300  tons,  an  increase 
of  33  per  cent.  New  Jersey  was  fourth  in  rank  in  1870,  producing  115,202  tons,  but  it  was  fifth  in  1880,  although 
in  that  year  it  produced  243,860  tons,  an  increase  of  112  per  cent.  The  fourth  ])lace  in  1880  was  taken  by  Illinois, 
which  produced  in  1870  only  25,701  tons,  while  in  1880  it  produced  4J  7,907  tons,  an  increase  of  1,522  per  cent.— the 
most  marvelous  in  the  history  of  the  country.  Maryland  ranked  fifth  in  1870,  producing  95,424  tons  in  that  year, 
while  in  1880  it  produced  only  110,934  tons,  an  increase  of  10  per  cent.,  causing  it  to  drop  to  the  twelfth  place.  The 
sixth  state  in  rank  in  1870  was  Missouri,  with  a  production  of  94,890  tons,  which  was  increased  to  125,758  tons  in 
1880,  or  33  per  cent.,  giving  it  the  tenth  place  in  that  year.  The  seventh  state  in  rank  in  1870  was  Kentucky,  but 
it  fell  to  the  eleventh  place  in  1880,  increasing  its  production  from  86,732  tons  to  123,751  tons,  or  43  percent. 
Michigan  ranked  eighth  in  1870,  and  in  1880  its  rank  was  the  same,  its  production  increasing  in  the  ten  years  from 
86,079  tons  to  142,716  tons,  or  65  per  cent.  Massachusetts  was  ninth  in  rank  in  1870,  and  it  held  the  same  rank  in 
1880,  increasing  its  production  from  86,140  tons  to  141,321  tons,  or  64  per  cent.  Of  the  New  England  states, 
740 
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Massachusetts  shows  the  greatest  actual  growth  in  the  ten  years.  West  Virginia  was  tenth  in  the  list  in  1870  and 
seventh  in  1880,  increasing  its  production  from  72,337  tons  to  147,187  tons,  or  104  per  cent.  Wisconsin  was  twelfth 
in  rank  in  1870,  but  passed  to  the  sixth  place  in  1880,  increasing  its  production  from  42,234  tons  to  178  935  tons  or 
324  per  cent.    This  state  ranks  next  to  Illinois  among  the  western  states. 

Of  the  states  which  made  less  than  100,000  tons  in  1880,  several  gave  promise  in  that  year  that  they  would 
soon  reach  an  annual  production  of  at  least  this  quantity.  Indiana  narrowly  escaped  accomplishing  this  result 
increasing  its  production  from  04,148  tons  in  1870  to  90,117  tons  in  1880,  or  50  per  cent.  In  the  ten  years  from  1870 
to  1880  Alabama  increased  from  7,060  tons  to  62,980  tons,  or  792  per  cent.  Georgia  increased  from  9,634  tons  to 
35,152  tons,  or  205  per  cent.  Tennessee  increased  from  34,.305  tons  to  77,100  tons,  or  125  per  cent.  Delaware 
increased  from  8,307  tons  to  33,918  tons,  or  308  per  cent.  Virginia  increased  from  37,836  tons  to  55,722  tons,  or  47 
per  cent. 

All  the  states  which  made  iron  or  steel  in  1870  increased  their  production  in  1880,  except  Maine,  jSTorth  CaroUna, 
and  South  Carolina.  The  greatest  percentage  of  increase  in  the  decade  was  in  the  western  states,  beginning  with 
Ohio,  and  in  the  southern  states,  beginning  with  Delaware,  but  the  greatest  actual  increase  was  in  Pennsylvania. 

GEOGRAPHICAL   DISTRIBUTION   OF   AIL   PEODUGTS. 

The  whole  territory  of  the  United  States  may  be  regarded  as  comprising  four  grand  divisions — the  eastern 
states,  the  southern  states,  the  western  states  and  territories,  and  the  Pacific  states  and  territories.  Assuming 
that  the  eastern  states  comprise  all  of  the  states  ],\'ing  north  of  Delaware  and  east  of  Ohio,  that  the  southern  states 
comprise  all  of  the  late  slaveholding  states  except  Missouri,  and  that  the  other  divisions  require  no  explanation,  we 
present  the  following  comparative  statement  of  the  development  of  our  iron  and  steel  industries  in  each  of  the 
grand  divisions  in  the  census  year  1880. 


Grand  divisions. 

Namber  of 
establish- 
ments. 

Capital  in- 
Tested. 

Hands  em- 
ployed. 

Wages  paid. 

Tons  pro- 
duced. 

Valnc  of  all 
products. 

556 
218 

■:-ii 

7 

$149,  507,  461 

20,  145,  830 

50,  755,  990 

1,  562,  003 

82,  842 
20,  595 
36,  663 

878 

$34,  361,  660 

6,  201,  344 

14,  542,  587 

311, 194 

4,  671,  808 

649, 153 

1,912,089 

31,  490 

$192,096,010 

25,  353,  251 

76,  933,  686 

1,  574,  738 

Total  United  States 

1,005 

$230,  971,  884 

140,  978       $55,  476,  785 

7,  265, 140 

$296,  557,  085 

In  the  decade  between  1870  and  1880  the  iron  industry  was  extended  into  many  new  states  and  territories. 
Twenty-flve  states  were  engaged  in  the  manufacture  of  iron  or  iron  and  steel  in  1870.  Thirty  states,  the  District  of 
Columbia,  and  Wyoming  Territory  made  iron  in  1880,  and  about  the  half  of  these  also  made  steel.  South  Carolina 
made  iron  in  1870,  but  does  not  appear  in  the  statistics  for  1880.  Its  total  productioniu  1870  did  not,  however, 
aggregate  500  tons.  The  iron  industry  in  this  state  has  been  practically  abandoned.  Between  1870  and  1880 
three  states  for  the  first  time  engaged  in  the  manufacture  of  iron,  namely,  Colorado,  Kansas,  and  jSfebraska;  also 
two  territories,  namely,  Utah  and  Wyoming.  Utah  did  not,  however,  make  any  iron  in  1880.  It  made  a  small 
quantity  in  each  of  the  years  1874,  1875,  and  1876,  and  it  will  make  a  larger  quantity  in  the  near  future.  (Sinoe 
the  close  of  the  census  year  1880  Washington  Territory  has  commenced  to  manufacture  pig  iron,  as  have  also 
California  and  Minnesota.  California  had  previously,  since  1868,  rolled  iron  at  San  Francisco.)  Minnesota 
appears  in  1880  among  iron-manufacturing  states,  but  its  statistics  relate  only  to  the  preparations  that  had  been 
made  to  embark  in  the  business.  New  Hampshire  made  iron  many  years  ago,  but  it  does  not  appear  in  the 
statistics  for  1870;  it  reappears  in  the  tables  for  1880.  Oregon  and  Texas  each  built  a  blast  furnace  in  the  decade 
preceding  the  census  year  1870,  but  they  did  not  make  any  iron  in  that  year;  they  appear,  however,  in  the  statistics 
of  production  for  1880.  The  District  of  Columbia  once  had  a  blast  furnace  in  operation,  but  in  1870  it  had  no 
iron  industry  whatever;  in  1880  the  United  States  government  owned  and  operated  a  small  rolling  mill  at  the 
Washington  navy  yard. 

The  percentage  of  total  prodticticm  in  1880  was  distributed  as  follows:  Pennsylvania,  50  per  cent.;  Ohio,  13; 


>fewYork,  8;   Illinois,  6:   New  Jersey 


3;  Wisconsin  and  West  Virginia, 


each  over  2  per  cent.;    iMichigaii  and 


Ma.s,saehusetts,  each  nearly  2  per  cent. ;  Missouri,  Kentucky,  and  Maryland,  each  over  1 J  per  cent. ;  Indiana,  over 
1  per  cent.;  Tennessee,  about  1  per  cent.;  and  all  other  states  ;md  territories,  an  aggregate  of  about  4  per  cent. 

CENTERS    OF   PRODUCTION. 

lu  the  following  table  is  presented  a  view  of  the  principal  centers  of  production  of  the  iron  and  steel  industries 
of  the  United  States  in  the  census  year  lSSt».  These  centers  are  divided  into  two  classes— the  first  comprising 
fifteen  counties  which  produced  over  100,000  tons  of  pig  iron,  blooms,  and  finished  products,  and  the  second 
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comprising  seventeen  counties  wkich  produced  over  60,000  and  less  than  100,000  tons.    Six  states  are  represented 
in  the  first  class,  and  eight  states  in  the  second  class. 


COUNTIBS  OF  THE  FIHST  CLASS,   PBODUCIKG  OVEE  100,000  TONS. 


Counties. 


Allegheny  county.  Pa  . . . 

Lehigli  county,  Pa 

Nortliampton  county.  Pa 

C  ambria  county.  Pa 

Cook  county.  111 

Dauphin  county.  Pa 

Mahoning  county,  Ohio  . 

Eerka  county,  Pa 

Cuyahoga  county,  Ohio  . 

Mercer  county.  Pa 

Kensaelaer  county,  "N.  T . 
Montgomery  county.  Pa 
Lackawanna  county,  Pa. 
Milwaukee  county,  "Wis . 
St.  Louis  county.  Mo 

Total  (15  counties) 


Tons. 


848, 146 

324,  875 

322,  882 

260, 

248, 

233, 

219, 

213, 

210, 

182, 

177, 

168, 

151, 

128, 

102, 


Counties  of  the  second  class,  producing  between  60,000  and  100,000  ions. 


Counties, 


LaTvrence  county.  Pa  — 
Lancaster  county,  Pa  — 

Ohio  county,  Vf.  Va 

"Will  county,  lU 

Montour  county.  Pa 

Chester  county,  Pa 

Warren  county,  N.  J 

Trumbull  county,  Ohio. . 

Lebanon  county,  Pa 

Lawrence  county,  Ohio .  - 
Schuylkill  county.  Pa... 
Baltimore  county,  Md... 

Blair  county.  Pa 

Esses  county,  N.  Y 

Philadelphia  county.  Pa. 

"Wayne  county,  Mich 

Dutchess  county,  K.  Y.. 

Total  (17  counties) 


Tons. 


88,443 
87, 019 
81,767 
84,094 
79, 789 
78, 363 
76,622 
73, 369 
73, 149 
76, 794 
70,609 
69,944 
68,  039 
66,725 
65,983 
63,548 
61, 637 


1, 262,  894 


THE  CENTER'  OF  TOTAL  PEODUCTION. 

The  geographical  center  of  total  production  of  the  iron  and  steel  industries  of  the  United  States  is  the  point 
at  which  equilibrium  would  be  established  were  the  country  taken  as  a  plane  surface,  itself  -without  weight  but 
capable  of  sustaining  weight,  and  loaded  with  its  production  of  iron  and  steel,  each  ton  exerting  pressure  on  the 
pivotal  point  directly  proportioned  to  its  distance  therefrom. 

The  center  of  production  of  iron  and  steel  in  the  United  States  in  the  census  year  1880  is  found  to  he  at 
40°  43'  north  latitude  and  79°  20'  longitude  west  from  Greenwich.  This  point  is  in  Pennsylvania,  on  the  boundary 
line  between  Armstrong  and  Indiana  counties,  and  about  12  miles  northeast  of  Apollo  and  12  miles  west  of 
Indiana— Laufman  &  Co.'s  rolUug  mill  at  Apollo  being  the  nearest  iron  works.  At  the  center  of  production  thus 
ascertained  iron  has  never  been  manufactured  in  any  form. 

VALUES. 

There  is  a  striking  disproportion  between  the  values  of  raw  materials  and  of  all  products  in  1870  and  1880 
upon  the  one  hand  and  the  weight  of  all  products  in  these  periods  upon  the  other.  The  percentage  of  increase  in 
the  values  of  raw  materials  and  of  aU  products  in  1880  over  1870  was  41.13  and  43.12  respectively,  while  the  weight 
of  all  products  increased  98.76  per  cent.  The  explanation  is  simple,  and  is  twofold.  First,  the  census  year  1870 
was  a  year  of  high  prices,  caused  partly  by  an  average  gold  premium  throughout  the  year  of  about  15  per  cent., 
and  partly  by  other  well-known  causes.  Second,  the  census  year  1880  was  not  only  a  year  of  lower  average  prices 
than  1870,  but  it  may  be  said  to  have  closed  a  decade  of  wonderful  mechanical  and  scientific  development  in  the 
American  iron  and  steel  industries,  through  which  the  production  of  large  masses  of  both  crude  and  finished  products 
was  rendered  possible. 

G-EOGEAPHICAL  DISTEIBTJTION   OF   SPECIAL   PEOD"CrCTS. 

The  various  branches  of  our  iron  and  steel  industries  have  not  been  equallv  domesticated  in  each  of  the  four 
grand  geographical  divisions  that  have  been  mentioned,  and  much  less  can  it  be  said  that  thev  are  equally  at  home 
m  any  one  of  the  iron-making  states  or  territories.  While  this  statement  mav  embody  only  a  self-evident  truth, 
the  full  significance  of  the  fact  stated  is  deser\-ing  of  some  consideration.  A  glance  at  the  statistics  for  1880  shows 
that  New  England  now  makes  but  little  pig  iron,  and  that  the  South  makes  considerable  pig  iron  and  scarcely  any 
rolled  iron ;  that  the  West  has  embarked  largely  in  the  manufacture  of  steel  by  the  Bessemer  process,  while  New 
England  can  not  boast  a  single  Bessemer  establishment,  but  has  preferred  the  open-hearth  process ;  that  New  York 
makes  most  of  the  blooms  that  are  made  from  ore,  and  Pennsylvania  most  of  the  blooms  that  are  made  from  pig  and 
scrap  iron ;  that  Michigan  is  the  leading  producer  of  charcoal  pig  iron,  and  now  makes  no  other  kind  ;  that  West 
Yir-inia  has  developed  a  remarkably  active  interest  in  the  manufacture  of  cut  nails  ;  that  only  five  states  make 
Bessemer  steel,  and  two  states,  Pennsylvania  and  New  Jersey,  make  nearly  all  of  our  crucible  steel;  and  that 
Pennsylvania  has  made  a  greater  effort  than  any  other  state  to  manufacture  all  kinds  of  iron  and  steel.  A  glance, 
however,  at  leading  geographical  characteristics  is  not  sufacient  to  illustrate  the  wide  diversity  of  the  influences 
which  have  affected  the  local  development  of  our  iron  and  steel  industries,  and  the  following  details  are  therefore 
added. 
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PIG  IRON. 

Of  3,781,021  tons  of  pig  iron  and  direct  castings  produced  in  1880  in  22  states,  Pennsylvania  made  1,930  311 
tous,  or51  percent.;  OMo,  548,712  tons,  or  15  per  cent.;  ISTew  York,  313,368  tons,  or  8  per  cent.;  is'ew  Jersey 
157,414  tons,  or  4  per  cent. ;  Michigan,  119,586  tons,  and  Wisconsin,  118,282  tons— each  over  3  per  cent. ;  Illinois' 
95,468  tons,  and  Missouri,  95,050  tons— each  nearly  3  per  cent. ;  "West  Virginia,  80,050  tons,  or  over  2  per  cent.  • 
Alabama,  62,336  tous,  Maryland,  59,664  tons,  and  Kentucky,  58,108  tons— each  over  IJ  per  cent. ;  Tennessee,  47  873 
tons,  or  over  1  per  cent. ;  and  all  other  states  and  territories,  each  less  than  1  per  cent. 

Anthracite  pig  iron  was  produced  in  Pennsylvania,  ISTew  York,  New  Jersey,  Massachusetts,  and  Maryland— the 
last  two  states  producing  but  little.  Pig  iron  produced  with  a  mixture  of  anthracite  and  coke  was  made  in 
Pennsylvania,  New  York,  Wisconsin,  Illinois,  New  Jersey,  and  Maryland.  Pig  iron  produced  with  bituminous  coal 
and  coke  was  made  in  Pennsylvania,  Ohio,  West  Virginia,  Missouri,  Tennessee,  Kentucky,  Indiana,  Illinois,  Alabama, 
Georgia,  Virginia,  and  Maryland.  Charcoal  pig  iron  was  made  in  all  of  the  states  that  made  pig  iron  in  1880, 
with  the  exception  of  Illinois  and  New  Jersey,  which  used  mineral  fuel  exclusively. 

ROLLED   IRON. 

Of  2,353,248  tons  of  rolled  iron  of  all  kinds  produced  in  29  states  and  territories  in  1880,  Pennsylvania  made 
1,071,098  tons,  or  46  per  cent.;  Ohio,  272,094  tous,  or  12  per  cent.;  New  York,  163,538  tons,  or  7  per  cent. ;  Illinois, 
117,051  tons,  and  Massachusetts,  109,252  tons — each  5  per  cent.;  Indiana,  77,880  tons,  or  over  3  per  cent.;  West 
Virginia,  07,437  tons,  New  Jersey,  66,030  tons,  Kentucky,  65,293  tons,  and  Wisconsin,  60,653  tons— each  a  little 
less  than  3  per  cent.;  Maryland,  47,609  tons,  or  2  per  cent.;  Virginia,  35,176  tons,  and  Delaware,  33,918  tons — each 
about  1^  per  cent.;  Tennessee,  25,381  tons,  or  1  per  cent. ;  and  all  other  states  and  territories,  each  less  than  1  per 
cent. 

Of  466,917  tons  of  iron  rails  produced  in  1880,  Pennsylvania  made  34  per  cent.;  Illinois,  16  per  cent.;  Ohio,  9 
per  cent.;  Indiana,  8  per  cent.;  New  York,  7  per  cent.;  Wisconsin,  6  per  cent.;  Kentucky,  4  per  cent.;  Kansas  and 
Tennessee,  each  nearly  3  per  cent. ;  Wyoming  Territory,  Maryland,  and  Georgia,  each  about  2  per  cent. ;  California 
and  Massachusetts,  each  1  per  cent. ;  and  Colorado,  West  Virginia,  and  Vermont,  each  less  than  1  per  cent. 

Of  the  cut  nails  produced  in  1880,  Pennsylvania  made  30  per  cent. ;  West  Virginia,  21  per  cent. ;  Ohio,  14 
per  cent. ;  Massachusetts,  10  per  cent. ;  New  Jersey  and  Indiana,  each  0  jjer  cent.  ^  Illinois  and  Kentucky,  each  4  per 
cent. ;  and  Tennessee  and  Virginia,  each  2  per  cent.  New  York,  Nebraska,  and  Maine  each  produced  less  than  1 
per  cent.,  but  Nebraska  made  more  nails  than  New  York.  The  whole  number  of  kegs  of  cut  nails  made  in  the 
United  States  in  1880  was  5,056,600,  each  keg  weighing  100  pounds. 

STEEL   INGOTS. 

The  following  table  shows  the  states  which  produced  Bessemer,  open-hearth,  and  crucible  steel  ingots  in  1880. 


States. 

Bessemer  steel 
ingots. 

Open-hearth 
steel  ingots. 

Cracible  steel 
ingots. 

Connecticut . .                                                                                                          

Xojtt. 

Tons. 

Tons. 
2,118 

lUinois 

253, 514 

925 

275 

9,475 

13« 

Kentucky . .                                                                                                                           

75 

Masaachusetta 

140 

Miflsouri 

8,409 

4,521 
450 

NewJeraey ..                         .  ..'. 

10,  492 

New  York                                                                                                                                                                           

84, 160 

82,811 

556,  314 

2,585 

Ohio  .... 

24,  712 
30,944 
4,000 
3,000 

360 

Penngylvania                                                                                                                                                            

60,  303 

Vermont..                                                                                                                                                        

Total 

985,  208 

84,  302 

76,  201 

BESSEJIEE   STEEL. 

Of  the  production  of  985,208  tons  of  Bessemer  steel  ingots  in  1880,  Pennsylvania  made  50  per  cent.;  Illinois, 
26  per  cent.;  New  York,  9  per  cent.;  Ohio,  8  per  cent.;  and  Missouri,  less  than  1  per  cent.  Of  the  production  of 
Bessemer  steel  rails,  Pennsylvania  made  55  per  cent. ;  Illinois,  27  per  cent. ;  Ohio,  9  per  cent. ;  New  York,  8  per 
c^'iit.;  and  Missouri  and  Vermont,  each  less  than  1  per  cent.  The  last-named  state  had,  however,  no  works  for  the 
production  of  Bessemer  steel  ingots.  At  the  close  of  the  census  year  there  were  24  Bessemer  converters  in  the 
United  States,  of  which  6  were  in  Illinois,  2  were  in  Missouri,  2  were  in  New  York,  2  were  in  Ohio,  and  12  were  in 
iViiiksylvania.  '^^ 
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OPEN-HEARTH   STEEL. 

Of  the  production  of  84.303  tons  of  open-lieartli  steel  ingots  in  1880,  Pennsylvania  made  44  per  cent.;  Ohio, 
29  per  cent.;  Massachusetts,  11  per  cent.;  New  Hampshire  and  Tennessee,  each  5  per  cent.;  Vermont,  4  per  cent.; 
and  Illinois,  New  Jersey,  and  Kentucky,  each  less  than  1  per  cent.  Of  the  open-hearth  steel  ingots  produced  in 
1880,  only  a  small  quantity  was  converted  into  rails,  the  weight  of  these  being  9,105  tons.  At  the  close  of  the 
census  year  1880  there  were  37  open-hearth  furnaces  in  the  United  States,  of  wliich  2  were  in  Illinois,  1  was  in 
Kentucky,  4  were  in  Massachusetts,  1  was  in  New  Hampshire,  1  was  in  New  Jersey,  10  were  in  Ohio,  14  were  in 
Pennsylvania,  1  was  in  Ehode  Island,  2  were  in  Tennessee,  and  1  was  in  Vermont. 

CETJCIBLE   STEEL. 

Of  the  production  of  76,201  tons  of  crucible  steel  ingots  in  1880,  Pennsylvania  made  60,303  tons,  or  79  per 
cent.;  New  Jersey,  10,492  tons,  or  14  per  cent.;  New  York,  2,585  tons,  or  over  3  per  cent.;  Connecticut,  2,116  tons, 
or  under  3  per  cent.;  and  Ohio,  Massachusetts,  Illinois,  and  Kentucky,  an  aggregate  of  less  than  1  per  cent. 
Pennsylvania,  New  Jersey,  and  Connecticut  also  unitedly  produced  4,956  tons  of  blister  steel  and  miscellaneous 
steel  products,  of  which  Pennsylvania  produced  78  per  cent. ;  New  Jersey,  20  per  cent. ;  and  Connecticut,  2  per  cent. 

BLOOMS   AND   BAR   IRON  FROM   ORB. 

The  total  production  of  these  products  in  1880,  nearly  all  of  which,  however,  was  in  the  form  of  blooms,  was 
37,633  tons,  of  which  New  York  produced  84  per  cent.;  Missouri,  11  per  cent.;  Tennessee,  2  per  cent.;  New  Jersey 
and  North  Carolina,  each  over  1  per  cent. ;  and  Pennsylvania,  Georgia,  and  Virginia,  an  aggregate  of  less  than  1 
per  cent.  Pennsylvania's  product  was  made  in  a  Siemens  rotator;  that  of  North  Carolina,  Georgia,  Virginia,  and 
Tennessee  by  the  old-fashioned  Catalan  process;  that  of  Missouri  by  the  Peckbam  process;  while  the  more 
considerable  product  of  New  York  was  almost  wholly  made  in  American  bloomaries  — an  improvement  on  the 
Catalan  forge.  The  very  small  quantity  of  bar  iron  made  from  ore  in  1880  was  all  made  in  Virginia,  North 
Carolina,  Georgia,  and  Tennessee  bloomaries.    It  aggregated  but  little  over  1,000  tons. 

BLOOMS   FROM   BIG  AND   SCRAP   IRON. 

Of  34,924  tons  of  blooms  of  this  character  made  in  1880,  Pennsylvania  produced  70  per  cent.;  Maryland  and 
New  Jersey,  each  10  per  cent.;  Virginia,  7  per  cent.;  Georgia,  over  1  per  cent.;  Tennessee,  about  1  per  cent,;  and 
New  York  and  Massachusetts  together,  less  than  1  per  cent. 


ALL   KINDS   OF   RAILS. 


The  production  of  rails  of  all  kinds  in  1880  is  given  in  the  following  table  in  connection  with  the  states  which 
produced  them.  The  tonnage  of  rails  produced  in  1880  was  greater  than  that  of  any  other  rolled  product,  and  was 
about  one- third  that  of  pig  iron. 


states. 


Iron  rails. 


California 

Colorado 

Georgia 

niinois 

Indiana 

Kansas 

Kentucky 

Maryland 

Massachusetts 

Missouri 

NewTork 

OMo 

PennsylTania 

Tennessee 

Vermont 

West  Virginia 

Wisconsin 

Wyoming  Territory. 

Total 


Tons. 

6,000 

4,500 

8,673 

72,  802 

38.  600 

13,  500 

18,  000 

9,280 

5,000 


3^,305 

41,  838 
157,  213 

12,  800 
1,500 
3,333 

29,  552 
9,421 


466,  917 


Bessemer 
steel  rails. 


Tons. 


6,100 

57,  S70 

66,  460 

409,  339 


1,500 


Open-hearth 
steel  rails. 


Tons. 


3,360 
2,745 
3,000 


9,105 


Total  produc- 
tion of  all 
kinds  of  rails. 


Tons. 

6,00ft 

4,500 

8,673 

273,  988 

38,  GOO 

13,  500 

18, 000 

9,280 

5,600 

5,100 

92,173 

108, 318 

569,  913 

15,545 

6,000 

3,333 

29  552 

9,421 


1, 217, 497 


Pennsylvania  made  47  per  cent,  of,  the  total  production  of  rails;  Illinois,  23  per  cent.;  Ohio,  9  per  cent.;  New 
York,  8  per  cent.;  Indiana,  3  per  cent.;  Wisconsin,  2  per  cent.;  Kentucky,  Tennessee,  and  Kansas,  each  1  per 
cent. ;  and  all  other  states  and  Wyoming  Territory,  each  less  than  1  per  cent. 
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LABOR. 


In  the  following  table  is  presented  a  summary  of  the  hands  employed,  hours  of  labor  required,  and  wages  paid 
in  the  iron  and  steel  industries  of  the  United  States  in  1880,  compared  as  far  as  possible  with  like  statistics  for  1870. 


United  States. 

Males  above 
16  years. 

Males  belovr 
16  years. 

Females 

above  15 

years. 

Females 

below  15 

years. 

Total  hands 
employed. 

Averasenvun- 

ber  of  hours 

of  labor  per 

"week. 

Average 
day's  -wages 
for  a  skilled 
mechanic. 

Average 
day's  wages 
for  an  ordi- 
nary laborer. 

Total  amount 
paid  in  wages. 

133,  203 

7,709 

45 

21 

140,  978 

r.n 

$2  59 

■61    94 

$55, 476,  785 

75,  037 

2,436 

82 

77,  565 

$40,  514.  981 

Percentage  of  increase  in  1880 

77.52 

216.  46 

81.78 

:i6  93 

45.12 

HANDS   EMPLOYED   AND   WAGES  PAID. 

The  total  number  of  hands  employed  in  1880  was  140,978.  Of  the  whole  number,  133,203  were  men  above  16 
years  old,  and  45  were  women  above  15  years  old;  7,709  were  boys  below  16  years  old,  and  21  were  girls  below  15 
years  old.  The  remarkably  small  number  of  66  women  and  girls  employed  in  the  manufacture  of  iron  and  steel  in 
1880  will  not  escape  notice,  and  is  exceedingly  creditable  to  our  American  civibzation.  The  comparatively  smaU 
niunber  of  boys  employed  is  also  worthy  of  notice. 

The  140,978  persons  who  were  employed  in  1880  were  paid  $55,476,785  as  wages,  or  an  average  of  $393  51  for 
the  year  for  each  person.  The  average  daily  wages  of  skilled  labor  were  $2  59;  of  unskilled  labor,  $1  24.  The 
highest  average  daily  wages  of  skilled  labor  were  paid  in  Ehode  Island,  Colorado,  and  Wyoming  Territory — $4; 
the  lowest  in  Korth  Carolina — $1  25.  The  highest  average  daily  wages  of  unskilled  labor  were  paid  in  Wyoming 
Territory— $2;  the  next  highest  in  Colorado  and  California — $1  75;  the  lowest  in  North  Carolina— 54  cents.  It 
may  be  remarked  of  North  Carolina  that  its  iron  industry  in  1880  was  wholly  confined  to  the  use  of  the  primitive  ore 
bloomary,  and  that  the  labor  employed  was  largely  that  of  colored  men.  The  average  wages  paid  in  the  four  grand 
divisions  were  as  follows:  Eastern  states— skilled,  $2  70;  unskilled,  $1  21:  southern  states— skilled,  $2  09; 
nnskilled,  $1  03:  western  states— skilled,  $2  70;  unskilled,  $1  31:  Pacific  states  and  territories— skilled,  $3  50; 
unskilled,  $1  75. 

It  is  necessary  to  explain  that  the  figures  of  "  hands  employed"  and  "wages  paid"  refer  to  the  labor  directly 
employed  at  the  various  iron  and  steel  works  of  the  country,  and  in  the  mining  and  other  operations  conducted  in 
duect  connection  with  these  works.  They  do  not  include  the  labor  employed  in  independent  and  often  remote 
mining  operations  which  supply  our  iron  and  steel  industries  with  ore  and  coal  and  other  raw  materials.  (The 
statistics  of  these  operations  are  being  compiled  by  other  hands.)  Nor  do  they  include  any  considerable  part  of  the 
labor  employed  in  the  transportation  of  raw  materials  from  the  sources  of  production  to  the  places  of  consumption. 
If  the  "hands  employed"  and  '-wages  paid"  in  these  various  contributory  channels  were  added  to  the  figures  given 
in  our  tables,  the  total  number  of  persons  directly  supported  by  our  iron  and  steel  industries  in  1880,  and  the  total 
amount  of  wages  paid  to  them,  would  be  largely  increased  and  probably  doubled. 

HOURS   OF  LABOR. 

The  average  number  of  hours  of  labor  required  per  week  in  the  iron  and  steel  works  of  the  United  States  in 
1880  was  65.  This  gives  a  little  less  than  11  hours  for  each  working  day  of  the  week.  The  average  is  high,  in 
consequence  of  the  general  although  not  universal  practice  of  operating  blast  furnaces  se-^en  days  in  the  week,  and 
inconsequence  also  of  the  usual  practice  at  blast  furnaces,  rolling  mills,  and  steel  works  of  working  twelve-hour 
turns  or  shifts,  which  practice  may  require  the  presence  of  the  workmen  for  that  length  of  time,  although  they 
may  not  be,  and  generally  are  not,  so  long  actually  employed.  The  state  which  presents  the  highest  average  is 
Vermont— 75  hours,  while'  the  lowest  average  in  any  of  the  states  is  found  in  Delaware  and  Kansas- 56  hours.  A 
still  lower  average  is  found  in  the  District  of  Columbia— 54  hours. 

A  YEAR   OF   PROSPERITY. 

The  census  year  1880,  which  it  mav  here  be  stated  extended  from  the  1st  of  June,  1879,  to  the  31st  of  May, 
1880,  was  a  year  of  exceptional  prosperity  for  the  iron  and  steel  industries  of  this  country.  The  coincideiico  is 
notable  that  it  exactlv  covered  the  period  which  has  been  designated  as  "the  boom,"  during  which  all  iron  and 
steel  products  were  in  such  great  demand  by  American  consumers  that  Ihe  iron  and  steel  works  ot  the  country 
were  unable  to  meet  it.  The  home  supply  was  supplemented  by  large  importations,  and  even  these  could  not  be 
made  with  sufficient  rapidity  to  meet  the  urgent  wants  of  consumers.  Prices  were  high  throughout  the  whole  year 
but  fluctuated  .aolently.  Labor  was  in  demand,  wages  were  promptly  paid,  and  di.^putes  between  workiugmen  and 
their  employers  were  rare  and .  unimportant.  The  census  year  18S0  will  long  be  memorable  as  a  year  ot  general 
prosperity  for  our  iron  and  steel  industries,  and  as  one  which  witnessed  the  beginning  and  the  end  ot  a  most 
exciting  epoch  in  their  history. 
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Table  I.— TBE  BLAST  PUENAOES 


STATES    AND    TEE- 
EITOEIES. 


O   3 


A'i'ERAGE  NUMBER  OF  HANDS   EM- 
PLOYED. 


WAGES  AND  HOURS  OF  LABOR. 


b.H 


■la 


.3" 

11 

■go's 
g  o  n 


s 

a 


t^ 


Total  . 


Alabama 

Connecticut 

Georgia 

Illinois 

'  Indiana 

'  Kentucky 

!  Maine 

Maryland 

Massachusetts... 

Michigan 

Minnesota 

Missouri  . ., 

New  Jersey 

New  Torli 

North  Carolinaf 

Ohio 

Oregon  

PennsyWania 

Tennessee 

Texas  

Vermont 

Virginia 

West  Virginia  . . . 

"Wisconsin 

Utah  Territoryt  . 


490 


3 

19  , 
1 

IG  [ 
4  ' 

20  I 
1  I 

12 

13  1 

39 

5 

82  i 

I 
1  1 

167  j 

18  : 

i! 
1  i 


$105, 151,  176 

3,  106, 196 

1,  297,  000 
819,  100 

1,515,000 
455,  000 

2,  681,  035 
150,  000 

2,  707, 125 
682,  000 

3,  504,  386 
150,  COO 

5,  053,  872 

3,  694,  500 

10,  128,  221 

470,  000 

14,  606,  919 

100,  000 

44,  596,  853 

2,  204,  326 

40,  000 
20,  000 

3,  413,  000 
1,  523,  425 
2, 143,  218 

90,  000 


41,  875 

1,566 
139 
754 
498 
308 

1,890 
300 

1,443 
390 

2,164 
180 

1,185 

1,174 

2,518 


1,183 


1,531 
139 
742 
497 
293 

1,810 
300 

1,401 
390 

2,136 
180 

1,160 

1,150 

2,481 


8,944 

250 

13,  460 

1,579 

140 

26 

1,221 

893 

853 


8,548 

247 

13, 164 

1,464 

140 

25 

1,153 

879 

853 


28 


396 

3 

296 

108 


$1  90 

2  34 
1  48 

1  76 

2  17 

2  00 
1  88 
1  50 
1  40 
1  88 

1  86 

3  00 

2  32 
1  75 
1  77 


$1  17 


1  17 
93 
1  33 
1  17 
1  07 
1  35 
96 
1  33 
1  25 
1  50 
1  29 
1  20 
1  14 


$12,  680,  703 

553,  713 

65,  974 

77,  415 

185,  054 

54,840 

429,  988 

44,  930 

339,  978 

176,  000 

561,  870 

25,  375 

227,  111 

365,  639 

902,  929 


1  84 
3  00 
1  64 

1  50 
3  00 

2  75 
1  50 
1  55 
1  91 


1  25 
1  50 
1  09 

89 
1  00 
1  40 

82 
1  09 
1  19 


2,  725, 157 

46,  823 

4,  753,  838 

261,  897 

27,720 

2,035 

355,  986 

340, 158 

357,  354 


10 
8 
7 
8 
8 

10 
7 

7 
9 

(*) 
9 

10 


681 


10 
10 

4 
23 

1 
23 

6 
27 

1 
17 
30 
57 

7 
103 

1 

369 

21 

1 

1 
31 
11 
14 

2 


19,248 


91 
144 


18 
281 

81 
844 

40 

749 

691 

1,654 

39 
3,201 

12 

8,490 

388 

10 

11 
287 
319 
473 

18 


*Eepairing. 


t  The  furnaces  in  North  Carolina  and  Utah  were  not  in  operation  in  the  census  year. 
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OF  THE  UNITED  STATES. 


MATERIALS. 

Tons  of  iron  ore. 

i 

9 
1 

O 
(D 

a 
a 

Eh 

1> 

1 
g 

■s 

o 

% 

■5 

O 

a 
o 

Eh 

i 

ft  p 

7,256,684 

$33,  205,  278 

3, 169, 149 

$2,  547,  336 

53,  909,  828 

$3,  679, 120 

2,  615, 182 

$8,  012,  735               1,  051,  753 

$3,  095,  887 

142, 286 
46, 147 
61, 194 

160,  540 
31,  744 

102,  667 
4,258 

136,  796 
21,  564 

201, 179 

138,  646 
242,  548 
97,  997 
934,  750 
218,  458 
373, 474 

29,  902 
7,573 
5,863 
58,  725 
14,  600 
40.  194 

27,  087 
3,937 
4,211 
61,900 
13,  205 
36,  553 

4,  349,  338 

2, 134, 162 

764,  340 

244,  989 

222,  993 

33,  838 

-      1" 

7  000  ■                  "^  ^^^ 

1 

1  000 

2,000 
86,  220 
93,  450 
90,499 

f 

11,  205 

65,  249 

27;  715 
54,100 
58  ^^15 

68,  000 
.3.  0.58.  200 

450 

141,  472 

n 

6, 387                         591 

3,  546                  211.  665 

12, 700 
242,  356 

54,000 
912,  883 

7 

465,  911 

88,  326 

1, 162,  961 

51,  670 
4,340 
9,263 

30,  933 

3,460 

15,  231 

3,  793,  420 

540,  000 

11,  876,  221 

32,  600 
5,900 

139,  000 
23  240 

R 

q 

[ 

10 

:::.:::::;;::::; ::::;;;: 

11 

169,  982 

I             314, 199 

609,642 

772,  013 

1,  511,  942 

2,  315,  439 

42,  519 
115,  592 
185,  950 

24,764 

88,  774 

157,  092 

2, 160,  500 

150,  000 

1,050 
335,  713 
396,  804 

6,150 

779,  676 

1,  252,  009 

21,  576 

59,  038 

12 

11 

2,  703,  667 

256,  467 

120 

730 

14 
1'> 

953,  008 

7,846 

3, 838,  455 

102,  656 

3,240 

1,050 

40,  759 

134,  538 

182,  934 

5, 147,  695 

8,788 

17,  720,  503 

212,  780 

6,480 

8,100 

81,  204 

626,  758 

1,  074, 120 

446,  811 

518 

1,  970,  931 

35,  413 

540 

100 

6,827 

89,  156 

52,  072 

45f ,  987 

2,766 

1,  460,  928 

20,  940 

2,700 

100 

4,248 

81,442 

52,542 

7,  879,  959 
371,  009 

4,  993,  919 
1,  084,  749 

240,  000 

70,  000 

1,  457,  390  ■ 

214,  500 ' 

5,  939,  789 



484,  947 

21,  519 
334,  757 
62,  239 
14,400 
5,600 
74, 143 
11,  415 
407,  964 

2,210 

11,710  1                638,711  '            1,170,089 

1 

16 

17 

1,  921,  588 

5,  631,  923 

215,739  '                519,768 
9,  000                     11.  350 

18 
19 

■'0 

•'1 

OO 

4,  047- 

4.907 

23 
24 
2S 

18,  052 

103,  799 

14,  540                     47,  456 


, 

■] 

..J 

...       ..         .     „ 

-.•.■•"         ...                         I 
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THE  MANUFACTURE  OF  IRON  AND  STEEL. 

Table  I.— THE  BLAST  PUENA0E8 


STATES    A'ND    TER- 
KITOEIES. 

MATEKIAL&— Con  tinned. 

PRODUCTS. 

® 

-id 

S 

o 

en 
o 
H 

6 

s 

o 
M 
"o 

•s 
i 

1 

a 

o 
o 

■D 

"b 

a 
il 

"o 
H 

a 
o 

l§ 

'i  fco 

t^ 

o 
to 

a 

o 

B 

1 

•3 

O 

o 

1 

"to  fl 

■s 

to 

1 

Total 

2, 128,  255 

$8, 129,  240 

354,  048 

$910,  667 

$39,  459 

$58,  619,  742 

79,  613 

$2,  393,  175 

355,  405 

$10,  080,  581 

41  035 

154,  451 

575,  673 
471,  467 
241,  796 

1,  762,  609 
335,  606 
801,  410 

23,  569 
956,  806 
169,  026 

2,  091,  224 

21,  057 

C84 

6,799 

521,  608 

32, 148 

146,  340 

14,  067 
18,  095 

329, 386 
612,763 

3 

80 

2,000 

aportria '[              .ss.  fi.^n 

103,  750 

624,  490 

6,143 

121,  690 

4  1  IlliTirns    i             101.440 

5 

e 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
oo 

23 

24 
2j 

1,418 
37,  275 

2,000 

29,  594 

52 

150 

3,900 

37,  722 
936 

525 

500 
17,876 

10,000 
422,600 

Eentucky 

899 
2,015 
1,250 

27,  952 
50,  375 
53,  500 

TVIaiTip 

17,  600 

78,  081 

26,  304 

5,140 

119,  500 

875,914 

168,760 

3,119,835 

150 

MiriTipanffi,                                   ' 

110,  730 
17.  000 
34,  237 

673, 170 
108,  278 
182,  694 

1,  685,  124 

2,  488,  670 
4, 166,  022 

19, 114 

510,  000 

!N"eiv  Jersey 

IN't.Tv  York 

North  Carolina  . 

194 

2,026 

175 

4,470 

203,  500 

17,  007 

599,344 

418,  624 

1,  601,  300 

99,  669 

282,  258 

634 

9, 149,  620 

33,  073 

29,  675,  075 

489,  440 

23,  580 

13,  800 

205,  518 

1, 158,  611 

2, 101,  393 

11,  816 

345,  753 

41, 158 
3,200 

12,  204 
4,650 
1,200 
620 
2,918 
1,200 

50,  652 

1.  023,  661 
78,  393 
418,685 
134, 100 
30,  000 
24,800 
72,950 
38,400 
!  601,100 

Oregon  

PeDDsylTania 

1,  054,  452 
74,  408 

3,  563,  566 
182,  241 

156,  223 

415, 132 

38,  500 

21,  941 

1,825 

200 

760,  099 

53,  075 

6,000 

Texas 

8,753 

120,  737 

55,  896 

45,  953 
348,  047 
335,  386 

6,541 
116 

187,  025 
5,800 

30,  389 
35,  697 

86,  042 
80, 126 

; 

748 


*  This  is  principally  mill  cinder. 
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PRODUCTS— Continued. 

g 

h 
bC 
■p. 

.2 
■£3 

2 

1 

o 

g 

6 

Tons  of  bitaminous  coal 
and  colie  pig  iron. 

i 

S 

1    . 
II 

iS 

as 

!1 

a 

o 
H 

i- 

It 

IB 
1=2 
"a 

to 

a 

o 
B 

a  " 

p  to 

□  ojO 

rs 
1 

o 

W 

o 
o 

O 

P. 

1 

o 

1,112,735 

$23,  545,  002 

1,  515, 107 

$35,  431,  031 

713,  932 

$16,  607,  985 

4,229 

$146,  236 

$1,  111,  559 

3,  781,  021 

.$89,  315,  569 

27,  212 

551, 162 

3,200 

62,  336 

18,  779 
23,  099 
95,  468 
18,  237 
58, 108 

2,015 
59,664 

9,543 
119,  586 

1,  405,  336 
644,  911 
466,  890 

2,  391,  8.50 
460,  535 

1,  248,  652 

60,  375 

1,  700,  339 

312,  810 

3, 145,  062 

1 

16,  300 

38,  618 

17,  737 

39,  240 

311, 150 
965,  450 
450,  000 
784,  800 

9,400 

3 
4 
5 
6 

56,  850 

1,  426,  400 

535 
8,500 
10,000 
32, 175 
12,  000 
21,817 

93 

4,800 

2,500 
4,403 

64,  500 
132,  060 

3,400 

83,  250 

26, 100 

590,000 

20 

1,000 

8 

86 

3,  410 

75,  936 

1,  686,  780 

78,  237 
18,084 
118,  892 

95,  050 
157,  414 
313,  368 

2  275  017 

T) 

•116,443 
172,  980 

2,  443,  544 

3,  243, 192 

40,  891 
'  118,849 

964,  719 
2,  649,  453 

80 
62 

2,400 
1,860 

3  4'>8  747  1  13 

6  816  241  ,  li 

15 
16 

494,  727 

11,  496,  297 

1,011 

32,  675 

129,  907 

548,  712 

3,200 

1,  930,  311 

47,  873 

1,400 

620 

17,  906 

80,  050 

118,  282 

13,  038, 193 

78, 393      17 

816,  409 

17,  661,  706 

1 673,  836 
41,  258 

16,  735,  001 
631,  757 

♦403,704 

9,  288,  958 

2,217 
140 

75,  579 
6,000 

633,  722 
15,  090 

45,  573,  750  '  18 
840, 022     19 

36, 000     20 

24,  800  1  21 

8,326 

78,  427 

166,  520 

1,  568,  864 

121 
307 

3,200 
11.232 

11,  000 
6,800 
2,200 

440, 695     22 

1,  631,  096  ,  23 

67,  538 

1,  688,  455 

02                  4, 080 

3,  295,  835     24 

R5 

*  Includes  3,392  tons  of  spiegeleisen. 


t  Includes  7,000  tons  of  spiegeleisen. 


J  Includes  2,483  tons  of  spiegeleisen. 
749 
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THE  MANUFACTURE  OF  IRON  AND  STEEL. 

Table  II.— THE  lEOiT  ROLLING 


3 
4 

Jj 

6 

7 

8 

9 
II) 
11 
12 
13 
14 
15 
10 
17  I 
18 
19 
20 
21 

'10 

23 

24 
25 
26 
27 
28 
29 
30 


STATES  AND  TEKKITOEIES. 


ft  IE 

■H.a 


Total. 


Alaljama 

Califoinia 

Colorado 

Connecticut 

Delaware 

Georgia 

Illinois 

Indiana 

Kansas 

Kentucky 

Maine 

Maryland 

ilassachusetts 

Michigan 

Missouri 

NeLmslia 

Xew  Hampshire 

Kew  Jersey 

New  York 

Ohio 

PennsylTania 

Ehode  Island 

Tennessee 

Vermont* 

Virginia 

West  Virginia 

"Wisconsin 

District  of  Columbia. 

Utah  Territory 

Wyoming  Territory. . 


324 


6 

1 

1 

14 

23 

44 

131 


1-9 


$89,  783, 199 


203,  000 

1,  000,  000 

100,  000 

885,  000 

1,  431,  469 
305,  000 

2,  350,  620 

1,  828,  000 
450,  000 

2,  765,  000 
300,  000 

2, 145,  000 

5,  751,  408 
671,  000 

1,  670,  000 
100,  000 
400,  000 

4,  000,  650 

6,  086,  000 
9,  210,  270 

42,  089,  488 

550,  000 

1,  201,  000 


AVERAGE  NUJUiEE  OF   HANDS  EMPLOYED. 


ft 

a 


838,  000 
',390,191 

700,  000 
89,  600 
60,  000 

212,  603 


60 

319 

125 

451 

867 

500 

2,468 

1,740 

630 

2,170 

400 

1,253 

5,985 

925 

855 

100 

250 

2,820 

5,  532 

10,  2C6 

34,  998 

275 

1,280 


50 

284 

125 

433 

818 

475 

1,197 

,590 

570 

.,988 

383 


5,659 


918 

794 
90 

250 
,763 
,995 
;  572 
,392 

200 
,095 


1,134 

3,228 

1,300 

18 


184 


1,084 
2,901 
1,235 

18 


18 
49 
25 

271 

150 
60 

182 
17 
64 

125 

7 

61 

10 


WAGES  AND  HOURS  OF  LABOR. 


s 


d  ft 
t=s  o 


59 


57 

537 

679 

2,590 

75 
185 


50 

327 

65 


21 


10 


60 
60 
60 
63 
56 
60 
61 
59 
56 
55 
60 
58 
58 
60 
60 
60 
60 
57 
59 
59 
59 
60 
61 


$3  30 


2  25 

3  00 

4  00 
3  02 
2  49 

2  50 

3  67 
3  95 

3  00 

4  65 

2  95 

3  56 

2  70 

3  26 

5  16 
3  00 
2  25 
2  78 

2  93 

3  87 

3  03 

4  00 
3  24 


MS 


C3  g 


$1  29 


2  45 
4  62 

3  65 
2  50 


1  00 
1  75 
1  75 
1  25 
1  17 
85 
1  25 
1  27 
1  25 
1  34 
1  11 
1  14 
1  21 
1  25 
1  54 
1  60 
1  13 
1  22 
1  22 
1  32 
1  17 
1  17 


ftja 


$34, 004, 799 


1  13 
1  30 
1  25 
1  62 


4  00 


18,  000 
177, 722 
7,000 
210,  463 
344,  476 
102,  239 

1,  090,  o-:8 
810,  081 
166,  500 
906,  912 

96,544 
646,  974 

2,  343, 391 
360,  727 
389,  846 

50,  000 

100,  000 

1,  086, 376 

1,  937,  319 

5,  030,  552 

15,  372,  943 

130,  969 


2a 


.St 


352,  539 

1,  301,  658 

647, 677 

7,528 


79,  650 


*  The  rolling  miU  in  Vermont  is  properly  an 
quantity  of  iron  rails  in  the  census  year,  howeyer, 

7.50 


open-hearth  steel  works,  and  its  statistics  are  included  in  the  etatistice  ef  open-hearth  eteel  works.    It  made  »■ 
which  must  he  classed  here. 
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0 
Q 

li 
1 

P.  ^ 

Q  03 

^-   41 
MO 

9  2 

SB 

IZi 

MACHINES. 

MATERIALS. 

OS 

2 

.a 

o 

i 

<U 

o 
o 

B 

p 
tn 

o 
a 

s 

a 
1 

a 

a 
a 
o 

1 

§ 

a 

3 

U 
O 

o 
o 

d 

■p. 

o 

O 

H 

3 

a 
P- 

3 

g 

Id 

s 

O 
TO 

fl 
O 

H 

6 
3 

a, 

u 

O 

O 

3 

6 

> 

£ 
I 

jd 

D 

> 

309 

*4,  319 

2,105 

239 

1,206 

3,775 

16,  430 

363,  959 

$2,700,167 

1,  574,  693 

$35,  898,  506 

708,  534 

$20,  701,  099 

422.  282 

$11, 180,  028 

14, 147 

$757,  704 

4 

3 

2 

150 

600 

600 

15,  000 

200 

6,000 

1 

18 
5 

10,  000 
6,000 

250  000 

6,300 

157,  000 

"> 

2 



40 

94 

141 

110,  000 
22  680 

100 
IS,  669 

1,700 
469,  412 
301,  322 

.3 

17 
t35 

2  690 

118 

3  540 

4 

5 

33 

8 

28 

3,235 

20,  090 

12,  948 

299,  795 

9,500 

285,  000 

11,432 

1,986 

84,  240 

5 

18 
96 

13 
45 

1 
2 

8 
25 

22 
164 

114 

701 

780 
13, 105 

9,128 
95,  869 

1,355 

31,  346 

6 

63,470 

41,  414 

946,  667 

3,  Oil,  040 

6,930 

1C9,  840 

7 

55 

17 
67 

1 

27 
4 
38 

165 

471 
255 
446 

5,532 

599,  950 

12  900 

324,  050 
28,000 
685,  067 

8 

-" 

20,  700 
20,  800 

633,  000 
589,  400 

1,000 
24,  165 

» 

25 

115 

6,970 

51,  671 

26,  635 

553,  076 

1,000 

65,  000 

10 

26 

15 

7 

30 

67 

1,097 

8,973 

3,227 

86,  763 

4,592 

127,  150 

2,  739 

72,  656 

n 

96 

52 

5 

25 

285 

3,825 

22,  930 

26,  755 

650,  536 

10,  350 

360,  350 

12,  855 

277,  845 

250 

15,  000 

12 

4(1 

161 

189 

24 

88 

705 

800 

18,  035 

125, 131 

48,623 

1,  099,  950 

24,  855 

690,  584 

44,  649 

1,  177,  617 

687 

38,  700 

13 

16 

13 

23 

7 

10 

180 

3,000 

15,  000 

8,960 

204,  000 

9,119 

309, 165 

15,  507 

517,  746 

14 

!) 

35 

28 

11 

16 

176 

873 

9,900 

2,775 

59,  870 

1,200 

49,  200 

15,  935 

454,  260 

11 

2 

19 
63 

12 
11 

1 

3 

44 

22 

15 
20 
511 

400 
3,800 

18,  000 
133.  000 

2,400 
2,100 

84,000 

,j8,  800 

16 

7 
?4 

1 

17 

125 

337 

15,  455 

89,843 

43,  446 

922,  561 

17,  389 

480,  905 

21,  696 

596, 160 

18 

14 

242 

141 

15 

81 

45 

950 

43,  962 

160,  248 

102,  494 

1,  980,  665 

49,  899 

1,  374,  338 

21,  581 

525,  304 

1,550 

76,  000 

19 

2fi 

♦659 

281 

32 

183 

420 

2,493 

50,  791 

460,  208 

237,  231 

6,  043,  085 

85,  713 

2,  450,  640 

48,  002 

1, 109,  884 

167 

9,029 

20 

132 

52,224 

870 
32 
18 

84 

515 

9 

12 

1,259 
66 
74 

7,189 

56 

170 

178,  074 

1,  469,  246 

881,  008 

19,  818,  759 

182,  229 

5,  213,  258 

128,  404 
9,405 

3,  464,  705 
308,195 

8,507 

470,  735 

21 

49 

2 

3,820 

8,750 

13, 100 

273,  500 

11,  960 

303,  526 

1,700 

41,  974 

n^ 

6 

4 
55 

2,500 
27,541 

75,  000 
738, 146 

24 

28 

3 

19 

81 

249 

1,690 

11,  671 

11,  485 

261,  031 

3,  075 

84,431 

^'i 

179 

31 

26 

305 

382 

13,  233 

119,  682 

64,  740 

1,  657,  571 

9,124 

265, 128 

1,030 

37, 475 

•« 

30 

26 
2 

1 
2 

7 
1 

450 
4 

17,  920 

358,  400 

35,840 

967,  680 

7,850 
11313 

196,  250 

27 



28 

1 

29 

10 

1 

2 

65 

11,  049 

353,  568 

1 

30 

1                 !        ... 



•Excluding  puddling  machines,  and  counting  each 
double  puddling  fomace  as  two  furnaces. 


t  And  1  Sellers  rotary  puddling  machine. 
J  And  9  Banks  puddling  machines. 


5  And  10  Banks  puddling  machines. 
U  No  value  attached. 
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THE  MANUFACTURE  OF  IRON  AND  STEEL. 

Table  II.— THE  IRON  ROLLING  MILLS 


STATES  AKD  TEEEITOEIES. 

MATERIALS 

— Continuec 

0 

li 

k 

0? 

1 

(6 

a 

> 

■3 

a 
s 

n 
p. 

P 
0 

6 
0 
'a 

s 

0 

T. 

■s 

p 

6 

1 

s 

1 

•s 
g 

c5 
p 

s 
g 

p 

a 

_g 

IB 

1 

0 

Total 

46,  861 

$2,  382,  329 

53,  754 

$2,  369,  544 

2,  569,  756 

$225,  306 

526, 126 

$1,  358,  077 

3,  915,  377 

$9,047,054 

1 

2 
3 
4 

3,000 

10,500 

5,000 

18,  477 

35,  058 

17,  032 

177,  260 

150,  097 

21,  000 

104,848 

11, 173 

75,  860 

141,  215 

45,  214 

55,  403 

2,500 

11,  300 

55,  370 

224,722 

613, 105 

1,  807,  267 

10,  800 

53,  730 

4,800 

78,500 

20,000 

88, 085 

116,  530 

65,358 

431,402 

270,  890 

69,750 

238, 216 

55,865 

183, 378 

662, 177 

137, 091 

137, 531 

12,  500 

73,450 

241,024 

677, 189 

1,125,322 

3,726,505 

44,896 

94,265 

1,000 

45,  000 

500 

5,000 

387 
908 

13,545 
45,  543 

90,  000 
65, 139 

9,000 
5,957 

416 

14,  523 

4,829 

18, 195 

9 

CO 

2,200 

300 
155,  000 

45 
13,  083 

2,665 

40 

6,086 

2,186 

142,  375 

1,520 

283,  960 

87,  490 

275 

2,630 

35,  450 

167 

1,450 

13,  600 

157,  357 

857 

169 
3,500 

6,203 
250,  000 

11 

581,  736 
50,  000 
81,  000 

40,  903 
3,750 
8,505 

15 

200 

8,000 

11 

2,800 

191 

3,530 

40,  218 

761 

30 

112,  000 

0,306 

153,  600 

1,  703,  691 

22,  256 

1,200 

439,  650 

59,  000 

220,  000 

827,  431 

40,  692 
4,800 
20,  350 
77,  571 

76,  560 
11,  917 

269,  614 
32,  374 

in 

New  York 

5,192 
831 

28,  845 

301,  921 

21,  802 

1,  528,  738 

■"I 

393,  348 

856,  980 

04 

'*^} 

460 

2,650 

29,  292 

161, 191 

63,  675 

790 

90, 704  j 

'^f] 

600 

50 

152,  418  1 

-07 

206,  944  1 

^c 

2,  264  ; 

■29 
"SO 

1 

10,499 

50,000 

STATISTICS  OF  PRODUCTION,  1879-'80. 
OF  THE  UNITED  STATES— Continued. 
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MATERIALS — Contiuued. 

PEODUCTS. 

^ 

■3 

u 

0 

CO 

1 

IB 

•3 
'S 

a 

1 

o 
« 

s 

a 

"S 

'm 
t- 

'ffl 
o 

* 

c 
tn 

1 

> 

« 

o 

.a 
s 

O 

i 

* 

i 

1 

2 

■s 

1 

w 
o 
p 

d 

o 

ft 

■3 
M 
m 

o 

a 
o 
H 

1 
s 

(2 

u 

1=3 

Q 
O 

1 

d 
1 

14,834 

$48,589 

$1,  608, 830 

$88,  277,  233 

663,  211 

$35,  302,  431 

145,  626 

$9,  303, 133 

96,810 

$5,  520,  719 

128,  321 

$7,  910,  409 

2,630 

$179, 154 

25,  400 
535,  500 
131,  700 
612,  308 

1,214,050 
373,  276  ■ 

4,  626,  099 

2,  957,  467 
734,  245 

2,  404,  614 
356,  942 

1,  829,  042 

4,  879, 149 
1, 188, 196 

800,  391 
114,  500 
265,  250 

2,  778,  669 

5,  286,  659 
11,  450,  038 
38,  879,  358 

375,  347 

723,  215 

75,  000 

1, 199,  698 

2,  326,  014 

1,  729,  274 

2,264 

150 
8,000 

10,  000 
480,  000 



1 
2 
3 
4 
5 
6 
7 

R 

1 

3,356 

22,  855 

1,480 

3,630 

32,  700 

6,365 

15,  650 
2,828 

28,  050 

16,993 

450 

16,  253 
4,652 

18,4)8 
18,  855 
12,  605 
5,490 

306,  275 
939,  000 
134, 130 
1,  663,  521 
798,  000 
2,500 
984,  571 
282,  645 
740,  900 
977,  684 
672, 175 
319,  053 

9,838 

631,  682 

2,200 

143,  000 

1,987 

140,  050 

140 

625 

36 
100 

252 
1.250 

1,700 

15 

4,341 

100,  000 

800 

238,  611 

9 

, 

66, 126 

2,565 

15,  200 

538,  830 

2,000 

130,  000 

i 

1,600 
3,910 
5,563 

120,  000 
249, 158 
384,  513 

11 

20               40 

2,167 
22,  697 

119,185 
1,  847,  953 

300 

15,  000 

1? 

3,545 
105 
692 

10,  410 

588 

3,125 

1? 

14 

70,  000 

Ti 

2,832 

15,  998 

90,  304 

115,  049 

232,  399 

172,  000 
825,  027 

4,  786, 174 

5,  986,  599 
12,  335,  625 

17 

566 

2,680 

23,  200 
148,  514 

55,  883 
519,  686 

5,600 

7,015 

11,  651 

74,  963 

461,  000 

472,  548 

676,  560 

4,  456, 149 

20,  400 

2,467 

485 

68,  868 

1,  276,  603 

150,  795 

35, 100 

3,  770,  321 

1,650 

1,921 

1,000 

110,  690 

125,  000 

102,  510 

50,000 

6,  739, 178 

18 

]() 

110 
9,520 

235 
29, 484 



20 

2,330 

168, 154 

21 

90 

3,022 

151,  100 

4,000 

220.  000 

">? 

'>4 

11,  065 
93,  690 

12,  519 
4.046 
31,  101 

220 

618,596           1.460  !           73.000 

300 

21,  000 

■") 

222,  520 

1,866,060 

9,020 

160 

4,600 

i 

'6 

1 

■'7 

■>« 

1 

Of^ 

1 

403,  568 

350 

10,  250 

19 

1,045 

SO 

1 

i                          1 

*These  quantities  and  values  only  include  bar  iron  and  rod  iron  sold  in  tlie  form  of  bars  and  rods;  tliey  do  not  include  bar  iron  and  rod  iron  worked  into  spikes 
and  other  finished  forms  by  the  same  establishments,  the  quantities  and  values  of  which  are  found  under  the  head  of  "other  finished  products,"  on  page  29 

tSkelp  iron  is  used  for  wrought  iron  tubes  and  pipes.  These  quantities  and  values  do  not  include  finished  pipe  made  in  the  same  works,  which  finished  pipe  is 
«mbraced  in  "other  finished  products."  753 
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18  THE  MANUFACTUEE  OF  IRON  AND  STEEL. 

Table  II.— THE  lEON  EOLLING  MILLS 


STATES  AND  TERRITOEIES. 

PEODUCTS— Continued . 

i 

g 

h 

p 
.q 

o 

OB 

a 
o 
H 

6 

1 

CM 
O 
EC 

a 

o 
B 

T3 

A, 
a  n 

Q 

S 

o 

o 
.a 

4-1 
o 
« 

g 

i 

ID 
ft 

1 

•s 

1 

> 

Xotal                  

21,884 

$1,  600, 104 

466,  917 

$20,  978,  697 

64,469 

$2,  440,  941 

94,992 

$8,  473,  642 

89,  560 

$6,501,298 

^ 

6,000 
4,500 

300,  000 
225,  000 

5 

5,243 

481,924 

1,241 

111,690  : 

Q 

8,673 
72,  802 
38,  600 
13,  500 
18,  000 

352,  624 

3, 192, 178 

1,  946,  500 

709,  700 

800,  000 

7 

6,383 

427,  320 

54 

3,270 ; 

g 

If) 

4,784 

364,  795 

5,375 

507,  500 

1*> 

9,280 
5,600 

431,814 
308,  000 

3,178 

317,  800 

6,612 
1,879 
4,600 

426,236  i 
165,846  j 
357,158  ; 

50 
4,600 
6,675 

4,000 
322,  000 
521, 110 

14 

1,300 

92,  718 

16 

17 

1,320 

88,  440 

100 

6,700 

19 

1,150 

101,  200 

19 

511 
1,803 
6,925 

41,  000 

91,  377 

532, 177 

34,  305 
41,  838 
157,  213 

1,  508,  839 
1,  907,  244 
6,  559,  920 

3,510 
5,954 
53,  014 

175,  500 

224,  890 

1,  984,  755 

*>0 

Ohio          

14,440 
54, 174 

1, 137,  935 
5,  249,  950 

9,180 
60,  519 

584, 100 
4,338,798 

?1 

no 

"Rhndfi  Island 

*>? 

12,  800 
1,500 

640,  000 
60,  000 

100 

2,900 

o^ 

'^'i 

9fi 

3,333 
29,  552 

147,  332 
1,  418,  496 

1,891 

52,  896 

4,340 

300,  000 

"7 

•jf) 

Utali  Territorv 

^0 

9,421 

471,  050 

*Tliis  column  only  includes  the  car  asles  hammered  in  forges  attached  to  rolling  mills,  and  docs  not  profess  to  give  the  total  prodnction  of  hammered  axles  ic 
the  country,  a  considerahle  quantity  being  made  by  forging  estahlishraenta  the  statistics  of  Tvhic-h  do  not  belong  to  iron  rolling  mill  statistics. 
764 
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PRODUCTS— Contintied. 

Tons  of  all  otter  plate  iron, 
eitcept  nail  plate. 

1 
o 

Cm 
© 

q 
o 
H 

g 

1) 

O 

o 
tn 

a 

o 
H 

■a 
> 

a 

a 

.a 

■a  9 
^.§ 

VI 

o 

OS 

a 

o 
H 

H 

i 

a 

i 

■s 

CO 

1 

O  rf 

^1 

o 

CO 

g 

Value  of  all  other  products 
(including  repairing). 

Total  tons  of  all  products. 

i 
1 

"^ 
V4 
O 
© 
rf 
■P. 
k 

ctf 

94,749 

$5,  688,  863 

96,  843 

$6,  069,  484 

48,  345 

$2,  867,  872 

3,703 

$294,  010 

252,  830 

$16,296,300 

82,  358 

$6,  974,  405 

$1,  398, 112 

2,  363,  248 

$136,  798,  674 

500 

37,  500 

650 
14,  000 
4,500 
16,  203 
33,  918 
11,  501 
117,  051 
77,  880 
19,  065 

65,  293 
8,851 

47,  609 

109,  252 

23, 130 

16,  608 

2,000 

4,762 

66,  030 
163,  538 
272,  094 

1,071,098 
8,134 

26,  381 
1,600 

35, 176 

67,  437 
60,  653 

264 

47,500 
780,  000 
225,  000 
952,  467 

2,  347, 177 
486,  760 

6,  944,  059 
4,  090,  868 

1,  004, 100 

3,  807,  627 
622,  963 

2,  660,  061 

7,  773,  058 
1,  446,  561 
1,  278,  513 

82,000 
337, 140 

4,  556,  765 

8,  697,  446 
15,  247,  770 
62,  044,  366 

488,  040 

1,  232, 160 

60,  000 

1,  980,  416 

4,  422,  936 

3,  2K4,  .556 

10,  970 

1 
•> 

? 

14,500 
933 

4 

2,482 

186, 130 

1,900 

118,  660 

3,215 

225,  800 

6 

4,466 

263,  908 

11, 127 
14,  038 

823,  452 
794,  036 

1,000 
10,  600 
24,  000 

7 

112 
1,710 

11,  242 
103,  800 

8 

3,350 

100 

2,000 

160,  800  1          30 

2,500 

q 

3,155 

197,  350 

785 

376 

12 

3,983 

52,  800 

22,  500 

555 

229,  562 

7,000 
81,  808 

10,  500 
224 

525,  000 
16,  000 

10 

11 

3,702 
23, 410 

241,  403 
1,  333,  915 

30 

474 

1,500 

29,440 

1 

6,500 
505, 166 

I' 

1,947 

183,  060 

250 

25 

421 

30,  000 
2,600 
45,  871 

24,544 


1,  773,  929 

13 
14 

3,  922 

374,  479 

18,  000 

15 

2,000 

82,  000 

Ifi 

500 

67,  000 

3,000 
17,  219 

115, 125 
24,  600 

686, 101 

17 

100 
13, 049 

7,000 
693,  250 

14,  803 

611 

36,  697 

75,  200 

954, 123 

40.840 

2,  334,  490 

4,  842,  470 

6,239 
4,018 
3,798 
34,  132 
8,134 
260 

789,  693 
263,  966 
318,  600 
2,  387,  746 
488,  040 
9,692 

18 

2,750 
7,050 
52,162 

117,  692 

479,  000 

3, 131,  423 

3,077 
23, 149 
64,  722 

239,  218 
1,  397,  375 
4,  077,  974 

19 

20 

21,310 

1,  347,  486 

2,477 

146, 139 

21 

2? 

5,209 

197,  458 

11,  000 

23 

24 

5,082 
52,  796 

324,  320 
3,  587, 182 

15,  815 
589 

949,  500 
30,  918 

2.5 

240 

12,  000 

123 

4,920 

60,  668 

26 

27 

1,950 

28 

29 

9,790 

491,  345 

30 



*  Fish-plates,  etc. 

t  This  column  only  includes  the  quantity  of  iron  hammered  in  forges  connected  with  rolling  mills,  there  heing  a  considerable  quantity  of  iron  hammered  in 
forging  estahlishments  the  statistics  of  which  do  not  belong  to  iron  rolling  mUl  statistics. 

;  The  quantity  of  cut  nails  here  given  can  he  reduced  to  kegs  (which  are  always  100  pounds  in  weight)  by  multiplying  by  20. 

§  Horse-shoes,  lailroad  spikes,  wire,  etc.  755 
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THE  MANUFACTURE  OF  IRON  AND  STEEL. 

Table  III.— THE  BESSEMER  AND  OPEN-HEAETH 


AVERAGE  NUMBEE  OF  HANDS  EMPLOYED. 

WAGES  AND   HOUKS   OF  LABOE. 

^B 

l=ua} 

■«  a 

&2 

STATES. 

1 

S 

$      1 

1      i 
1 

o 

1 

a 

!2i 

ll 

1^ 

i 
"p. 

i 

1 

i 

CO 

■§ 

© 

3 

i 

to 
o 

1 

® 

tp5 

to 

1 

i 

Average  number  of  hour 
of  laljor  per  week. 

to  c5 

If 

k 

bOc 

to 

r 

d  o 

+=  ■^ 
Pi  bjO 

1  ^ 

03  r^ 

0 

H 

■■sg 

li 

Total      

36 

$20,  976,  999 

10,  836 

10,  213 

621 

1 

62 

$3  21 

$1  25 

$4,  930,  349 

9 

1 

« 

o 

5 

2,  545,  000 
30  000 

2  281 

2,187 

94 

64 

3  51 

1  34 

1,  230,  636 
1  500 

9 
2 
12 

3 

1 

15 

13 

2 

60 

6  00 

1  15 

4 

2 

260,  000 

2,  200,  000 

260,  000 

105 

105 

55 

4  60 

1  75 

51,  000 
67,  618 

1 

934 

885 

49 

65 

2  40 

1  25 

f; 

Now  Hampshire 

'Nqw  Jersey  t 

IN'ew  York                                       

1 

40 

39 

1 

54 

1  75 

1  25 

27,  690 

12 

7 

1 

2 

p 

2 

2,  260,  000 
1,  254, 105 

1  650 

1  521 

129 

66 

2  18 

1  07 

692,  218 
503, 421 

12 

5 

821 

725 

96 

62 

3  96 

1  34 

10 

Pennsylvaaia 

15 

11,  616,  894 

4,754 

4,513 

240 

1 

63 

2  46 

1  17 

2,  278,  266 

12 

n 

1 
1 

80,  000 
200,  000 

TO 

70 

60 

10 

60 

2  60 

1  CO 

40,  000 
48,000 

g 

1? 

1 

300,  000 

165 

165 

72 

3  85 

1  15 

12 

MATERIALS— Continued. 

"A 

g 

fl'^ 

§ 

sa 

w3 

■3  0 
(B  bo 

STATES. 

^    0 

11 

«2 

0    <D 

s 

F=  bo 

ft^ 

^ 

1 

•S" 

© 

© 

^^i 

CJ 

o 

o 

s 

tf 

fE 

H 

> 

B 

t> 

H 

t> 

H 

t> 

B 

> 

Total                                 

86,  653 

$3,  435,  263 

42,  939 

$2,  300,  988 

17,  713 

$1,  129,  662 

13,  911 

$395,  074 

90,645 

$2,  257,  053 

1 

1,020 

Blinoia 

25, 192  i             610,  051 

2,570 

67,  830 

20,  490 

1 

684,732 

3 

Kentucky 

50 

1,500 

■1 

1,400 

35,  000 
195,  000 

15,  000 
700 

2,420 

193,  600 

12,  140 

2,600 
1,617 
1,300 

66  500 

K 

Missouri - 

4,500 

56,  000 

53,926 
39, 000 

6 

New  Hampsliiro 

300 
9,091 
11,334 

10,  500 
194,  000 
449,  423 

6,511 
450 

324,  462 
33,  000 

8 

New  Xork 

146 

7,000 

6,745 
1,968 
65,  875 

122,  000 
58.  883 

9 

Ohio 

33,  586 

932,  790 

25,  493 

1,  273,  988 

8,  313 

506,  000 

8,181 

102, 164 

1,330,013 

11 

12 

Tennessee 

200 

6,000 

50 

1,350 

50 

:,ooo 

18 

1,600 

64  onn 

20 

500 

1 

*  A  crucible  ateel  works  in  Connecticut  mnnipulatea  open-hoarth  steel. 

tThe  only  opun-hoarth  steel  worlis  in  New  Jeisny  is  so  interwoven  with  a  crucible  steel  woike  that  it  is  not  possible  to  separate  all  the  details. 

lThi»  establishnjcut  was  not  in  opeiation  in  the  census  year. 
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MACHINES. 

MATERIALS. 

a 
8 

I 

-J 

!2i 

ID 

q 
o 

a 
.#» 

So 

1-3 

« 

« 

o 
H 

1 

o 
M  . 

o 

o 

C3 

g 

tc 

o 
o 

a 
[2; 

1 

o 

1 
o 

s 

.g  . 
0 

o  to 

t^ 
^; 

^3  "- 

3 

o 
H 

g 

a 
a 

rJ3 

o 

1 

a 

!2i 

i 
§ 

.a 

O 

1 

H 

a5 

a 

> 

Tons    of   spiegeleisen    and 
feiTo-manganese. 

6 

c 

to 
'pl 

© 

o 
Vh 
o 

1 

■a 
> 

24 

4,467 

37 

827 

177 

50 

5,  223 

49 

7,327 

$59,  997 

86, 138 

$2,  808,  519 

966,  603 

$22,  521.  098 

1 
2 

6 

1,201 

2 
1 
4 

240 

7 

52 

42 

12 

1,302 

13 

86 
70 
10 

1,290 
1,050 

80 

21,  444 

20 

75 

906 

480 

15 

7,  025 

7,029 

47,  554 

764,  786 

1,500 

6,700 

31,  710 

4,800 

600 

192,  000 

317, 133 

1,  531,  290 

242,  382 

125 

1,900 

7,910 

1,800 

140 

83,  555 

91,  010 

532,  031 

5,  966,  896 

3,700 

52,  800 

237,  300 

72,  000 

5,600 

1,  950,  000 

1,  946,  132 

12,101,170 

3 

7 

1 
2 

47 
250 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

2 

300 

1 

1 
1 

19 
15 

18 
5 

180 
50 

2 
2 
12 

400 

364 

2,202 

40 

9 

67 

10 

5 

18 

930 

45 

2,549 

5 

7 

10 
14 

1 
2 
1 

159 

275 

30 

10 

20 

2,097 
4,141 

16,  348 
36,  001 

1 
8 

200 
700 

1,000 
4,000 

90 
300 

8,000 
10,  000 

4,500 
1,250 

90,  000 
37,  500 

2 

100 

1 

MATERIALS— Continned. 

1 
a 

1« 

il 

.a 
0 
□ 

■a 

1 

fcO 

o 
to 

1 

6 

1 
> 

■a 

o 

£ 
1 

O 

1 

6 

■a 

o 

i 

a 

§ 

a5 

o 
o 

o 

a 

o 

H 

i 

•a 

1 

o 

%-( 
o 

■3 

1 

s 

n 

o 

a 

o 

a 

t 

16, 053 

$899, 136 

250 

$10,  500 

140,  458 

$348,752 

465,  655 

$1,  087,  731 

104,  980 

$471,  618 

37,  552 

$3,  461 

$138,  076 

$30,  826,  928 

72,  600 

8,  583,  937 

11,  9.50 

1 

830 

3,907 

137,  403 

500 

10,  000 

12,  536 

2,600 

225 

23, 157 

61,  879 

204,  465 

308, 125 

1,200 

53,  000 

37,  608 

16,  000 

1,125 

74,  013 

140,  964 

359,  696 

35,  423 

216,  830 

10,  000 

500 

20,  000 

', 

50 
5,250 

3,000 
236,  200 

3 

40,  000 
... 

1,  596,  020  1      4 

612,543  ,      5 

1,800 

126,  000 

20 

125 

258,105  '      6 

1 

342, 337        7 

41,  853 

125,  500 

2,317 
10,  801 
55,  939 

11,  600 

45,  574 

195, 114 

11,  716            1,  504 

1 

34,  485 

1,502 

32,  029 

2,  745,  102 

8 

6,216 
2,737 

341,  606 
192,  330 

3,  377,  822  i      9 

250 

10,600 

96,  755 

213, 220 

14,  836 

1,357 

IS,  937,  662 

10 
11 

8,000 

16,  000 

500 

2,500 

10,  000 

136,  750 
152, 100 

12 

^"■;,„' 

1,000 

100 

13 

1 

""" 
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22  THE  MANUFACTURE  OF  IRON  AND  STEEL. 

Table  III.— THE  BBSSEMEE  AND  OPEK-HEAETH  STEEL  WOEKS  OF  THE  UNITED  STATES— Cont'd. 


STATES. 

P.EODUCTS. 

1 

CD 

1 

m 
"S 
S 

o 

<L1 

i 

□9 

i 

O 

Cm 
O 

fl 
O 

H 

6 

i 
1 

a 
1 

<o 
W 

Cm 
O 
m 

g 

6 

i 

05 

1 
g!3 

P 
o 

» 

0 
I 

03 
1 

m 

a 
i 

M 

O 

£0 

g 

§ 

f 

^oi 

p 

O 
09 

1 

6 

s 

? 

■3 
.2 

a 

Si 

«l 
=■1 

•  • 

1 

i 

Total 

741,  475 

$37,408,625 

9,105 

$483,  450 

76,  710 

$4,  718,  354 

43,  296 

$3,  454,  321 

49,064 

$3,  795,  240 

1,134 

$123, 200 

657 

$63,  060 

1 

1,014 

101,  400 

? 

201, 186 

11,  961, 130 

1,807 

90,  000 

3 

4 

'Ma  aaar.hn  nfit-tq 

2,200 

176,  000 

14,  906 

1,  500,  000 

234 

29,  200 

.■; 

Miasouri 

5,100 

357,  000 

5 

fi 

490 
3,700 

49,  000 
345,  000 

7 

« 

New  York 

57,  870 

66,480 

409,  339 

2,480,000 

3,  324,  000 

19, 173,  995 

27,  037 

3,000 

44,866 

1,  981,  000 
182,  395 

2,  464,  959 

226 
18,  532 
15, 400 

18,  000 

1,  297,  240 

980,  000 

400 

44,000 

g 

9 

©Mo 

11,647 
24,245 

810,  602 
1,  972,  319 

Q 

10 
11 

Pennsylvania 

3,360 

151,  200 

600 

50,  000 

557 

63,060 

10 

1?. 

2,745 
3,000 

137,  250 
195,  000 

13 

Vermont..., 

1,500 

112,  500 

1? 

1 

STATES. 

PEODUCTS — Continued. 

1 

03 

t 
P 

O 

to 

g 

ID 

1 
o 

1 

i 

It 

O 

n 

1 

a5 
PI 

1 
M 

5.S 

"o 

CO 

g 

6 

i 

1 

g 

§■„• 

|| 

r 

O 
03 
PI 
O 

§ 
l> 

|| 

-la- 
a  §"3 

o 

P 

o 

Cm 

O 

1 
1 

s 

u 
-a 

1 

"g 

1 
1 

Total    

80 

$8,800 

1,700 

$191,  955 

1,475 

$148, 144 

11,  034 

$1,  428,  300 

20,  015 

$1,  362, 162 

26,  794 

$2,476,659 

$142,  940 

983,039  $ 

55,805,210 

Connecticnt 

1 

1,014 

205,  318 

275 

22,  342 

10,  200 

3,226 

5,398 

87, 165 

108,  975 

531,  881 

101, 400 

12,197,380 

24,750 

2, 178, 860 

967,  000 

470,  200 

534, 439 

4,  802, 036 

6,  596,  797 

27,  547,  598 

1 

2 

Illinois 

1,400 

100,  000 

925 

275 

2,700 

46,  250 
24,  750 
189,  000 

? 

3 

Eenlucky 

R 

4 

MaasachuBetts 

]                         i 

2,303 

284,  660 

4 

5 

Missouri 

1                 i 

5,100 

550,  000 

S 

e 

Kew  Hampshire 

1,276 

187,  600 

1,460 
1,098 

233,  600 
189,  439 

6 

7 

ISTew  .Jersey - 

7 

S 

New  York 

430 

45,  000 

1,202 

139,  000 

95,  036 

3,747 

44, 157 

R 

9 

Ohio 

80 

8,800 

650 
1,050 

C4,  955 
127,  000 

5,176 
2,280 

662,  840 
293,  200 

3,410 
16,  326 

242,  218 
1,  551,  402 

() 

n 

Pennsylvania 

1,  045 . 

103, 144 

12,  913 

673, 162 

10 
11 

Ll 

Rhode  Island 

L2 

Tennessee 

n 

L3 

Vermont 

4,500 

307,  500 

13 
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STATISTICS  OF  PRODUCTION,  1879-'80.  23 

Table  IV.— THE  CRUCIBLE  AND  MISCELLANEOUS  STEEL  WORKS  OF  THE  UNITED  STATES. 


-  - 

. 

AVERAGE 

NUMBER  OF  HANDS 

EM- 

.  ^ 

^ 

%,i 

I'LOYED 

25 

MACHINES. 

P<o 

■3 

0"m 

■3 

I 
0  . 

M5 

0 

0 

II 

M 

^ 

rt 

» 

STATES. 

B 

1 

CM 

0 

.9 

s 

0 

0 

C3 

1 
to 

\ 

1 

en  0 

."1 

=2  . 

'^3  0 

11 
1 

§■9 
21. 

-9 

1 

go 

=3« 
SI 

1 
1 

0 
u 

^^3 

©  ai 

Mo 

■11 

^  P 

2 

0-1 

0 
n 

1 

0 

i 

a 

.q 

0 

a  0 

1 

.0 

c 

73 

■3 

■a 

'3 

> 

?^ 

•^  a  2 
9 11 

,0 

.a 

a 

a 

a 

:5  bfl 

l^i 

<j" 

H 

a 

h 

<l 

< 

<( 

H 

!2i 

Izi 

,!2i 

|2i 

^ 

^ 

f^ 

fi-- 

Total 

37 

$10,  665,  547 

5,190 

6,010 

185 

1 

58 

$3  06 

$1  39 

$2,  945,  539 

8 

42 

2,691 

340 

57 

80 

170 

445 

Connecticut 

3 

500,  000 

95 

91 

4 

58 

3  13 

1  38 

54,  747 

11 

1 

174 

7 

1 

5 

8 

14 

Illinois 

Kentucky 

Marykind* 

Massachusetts  - . . 

New  Jersey 

New  York 

1 

50,  000 
17,  000 

G 

G 

55 

3  60 

1  50 

3,000 

2 

15 

2 

2 

1 

20 

20 

60 

2  50 

1  25 

G,000 

5 

10 

1 

50,  000 

24 

1 

2 

4 

1 

50,  000 

25 

25 

60 

2  50 

1  50 

5  584 

4 

28 

4 

1 

1 

2i 
46 

6 

1  290,  000 

675 

675 

GO 

2  63 

1  42 

326  247 

12 

072 

54 

B 

13 

31 

3 

825,  000 

255 

240 

15 

68 

3  58 

1  25 

95,654 

9 

2 

104 

17 

5 

16 

16 

0 

20 

40,  000 
7,  843,  547 

40 
4,080 

40 
3,913 

60 
54 

3  50 
3  10 

1  50 
1  34 

5,940 
2,  448,  367 

4 
11 

37 

56 
1,608 

4 

253 

3 

107 

5 

Pennsylyania  — 

166 

1 

48 

62 

354 

MATEEIALB. 

0 

.n 

a 

a 

P 

« 

a 

ffl 

0 

to 

.s 

5 

■U 

p.^ 

^ 

. 

STATES. 

0 
0 

g 

i 

i 

-3 

'3 
Id 

11 

Ii 

a.^ 
a  p- 

2 

s 

P< 

0             1 

0 

ra 

■=!S 

m 

0 

cw  m 

Cm 

0 

0 

0 

0 

■ 

0 

■0 

0 

0 

0) 

H 

t> 

bi 

> 

H 

t> 

H 

t> 

H 

> 

H 

> 

H 

t> 

H 

t> 

K 

> 

Total 

2,128 

$19,715 

17,  226 

$580,  653 

1, 

952 

$77,  596 

19,  726 

f746,  661 

13,  211 

$931,  300 

2,400 

$157,  000 

10,  410 

$855, 176 

10,  496 

$908,  407 

60,  594 

$5,  612 

20 

100 

145 

9,500 

1  008 

48  020 

400 

30,  000 

565 

39,  280 

260 

12,  500 

1,050 

110 

100 
95 

3,500 
750 

35 

1  050 

or 

750 

Massachusetts 

100 
3,262 

3,239 
147,  319 

50 
1,201 

4,250 
72,  050 

Kew  Jersey 

240  '     1,  600  1 

2,000 

90,  000 

295 

8,100 

1,500 

91,  000 

965 

79,  057 

2,355 

181,  740 

6,412 

1,017 

New  York . . 

1, 

100 
20 
367 

4,000 

150 

55,  096 

1,062 

474 

13,  605 

43,  420 
11,  830 

488,  583 

1,257 

80 

7,543 

119,  000 

6,400 

611,  439 

185 

11,  525 

1,000 

600 

51,  532 

155 

Ohio 

65 

Pennsylvania 

1,868 

18.  015 

15, 191 

489, 603 

11,  560 

825,  000 

900 

06,  000 

13,  706 

702,  642 

4,275 

MATERIALS— Cob  tinued. 

PRODUCTS. 

0 

i 

|3 

•is 

i 

STATES. 

1 

1 

0 

P 

0 

R 

s 

« 

's3 

•c 

1 

a 

a 

0 

a 
0 

0 
.2  5 

I 

P 

1 
P. 

2 

"•a 

p.| 
It 

1 

0 

r2 
0 

<^ 
0 

in 

ei 

3 

8 

0 

® 

0 
1 

0 

0 

1 

P 

■a 

to 

(6 

E3 

0 

0 

0 

0 

0 

■rt 

g 

P 

•a 

p 

P 

l5-3 

1         1 

H 

^ 

i 

> 

0 

t> 

H 

> 

t> 

H 

H 

> 

H 

> 

t> 

H 

H 

Total 

40,  392 

$168,  233 

224,  657 

$375,  470 

22,  791 

$62,  694 

30 

$3, 100 

$108,  715 

$5,  000,  332 

70,  319 

$10,  015,  611 

4,956 

$628,  954 

$25,  793 

75,  275 

iilO,  070,  258 

Connecticut  . . . 

6,920 

32,  600 

2,390 

12,  740 

184,  850 
4,600 
5,825 

1,981 
130 

75 

284,  330 
12,  000 
9,000 

84 

12,  600 

3,000 

2,065 
130 

299,  930 

Illinois 

150 
500 

1,000 
3,000 

12,  000 

Kentucky 

140 



275 

7,-i  '            9,000 

Massachusetts... 

New  Jersey 

New  York 

430 
18,  COO 
3,512 

2,514 
71,  875 
15.  304 

200 
10,  510 
7,100 

1,200 
48,  499 
24,  340 

11,203 
793,  964 

140 
10, 189 

21,  993 
1,  508,  350 

140 
11,189 

21,993 

200 

1,000 

100,  000 

4,500 

1,  012,  850 

11,  381 

2.12,  425 

2,511 

425, 140 

2,511 

425,  140 

Ohio... 

■ 

20,  435 

360 

3:,  600 

300 

35,600 

Pennsylvania.... 

10,  930       4.-.,  940 

203,2 

L7 

286,4 

16 

21,  G31 

66,  287 

10         700 

97, 134 

3,  747, 13 

0 

54,93 

3 

7,71£ 

,098 

3,872 

510,  354 

18,  293 

58,8 

D5 

8, 

253,  745 

♦  This  establishment  wp-s  not  in  operation  in  the  census  year. 
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THE  MANUFACTURE  OF  IRON  AND  STEEL. 
Table  V.— THE  FOEGES  AND  BLOOMARIES  OF  THE  UNITED  STATES. 


STATES. 


«.6 


1^ 


0  °  g 

S   <D   ^ 

3  Prfi 


AVERAGE  NUMBER  OP  HANDS 
EMPLOTED. 


ft 

a 


WAGES  AND   HOURS  OF  LABOR. 


Ma 


■<^ 


in  d 

CO   H      . 

"=£ 
t.  :^  ^* 
P  o  g 


2  f. 

3  g 


-*  "^  a 


=  -■a 

3  0+= 


MACHIXE8. 


o  a 

QJ,0 


4J  y 


PC= 


Total 

Georgia 

Maryland 

Massacliusetta . 

Missoirri 

New  Jersey 

New  York 

IN^orth  Carolina 

Ohiot 

Pennsylvania .  - 

Tenne83ee 

Vermont 

Virginia 


118 


$4,  395,  963 


2,939 


61 


62 


97 


$915,  395 


495' 


11,  800 

60,  000 

5,000 

228,  600 

114,  000 

2,  254,  000 

289,  400 

30,  OOC/ 

1, 158,  000 

76,  450 

90,000 

78,  713 


165 
123 


63 


49 

66 

8 

150 

123 

1,460 

63 


3  63 

2  13 

3  00 
2  50 
2  24 
2  48 
1  25 


75 
1  00 
1  20 
1  25 
1  19 
1  14 

54 


5,835 
18, 138 
564 
60,000 
30, 187 
471,  331 
7,907 


148 
167 


655 
139 


2  43 
1  11 


1  11 
60 


243,  436 
21,  090 


57 


1  75 


56,  907 


5 
24 
2 

29 

43 

174 

9 


STATES. 


Total  . 


Georgia 

Maryland 

Massachueetts.. 

Missouri 

New  Jersey 

New  Tort 

North  Carolina  . 

Oliio 

Pennsylvania . . . 

Tennessee 

Vermont 

Virginia 


MATERIALS. 


79,  610 


8,000 

1,040 

63,  304 

1,355 


•3 


$531,  540 


•    80,000 

9,600 

428, 439 

3,510 


38, 113 


3,313 


$945,  375 


1,850 
650 


,933 


675 

1,080 

67 


$215,  576 


12, 150 

18,  500 

1,234 


116,  438 
163  i        4,130 


C7,  800 
210,  000 
7,000 
800,  000 
264,  703 
8,  736,  679 
248,  734 


$812,  615 


3,445 

14,  254 

600 

70,  000 

23,  476 

531,  202 

8,282 


340 


$1,  220 


? 


800 


1,613 


500 
3 


4,298 


1,500 
20 


25 


,241 


159 


772 
2,318 


3,083 
4,941 


31,  265 
377 


802,  663 
8,540 


2,436 
1 


C2,  319 
10 


1,  850,  520 
429, 100 


125,  810 
12,  963 


140 


420 


990 
120 


2,578 
200 


6,270 


27, 282 


3,060 


66,  600 


399,  825 


22,  583 


STATES. 


Total  . 


Georgia 

Maryland 

Massaclinsetts. . 

Missouri 

New  Jersey 

New  York 

North  Carolina  . 

Ohio 

Pennsylvania . . . 

Tennessee 

Vermont 

Virginia 


^rATERLALS — Continued. 


®  d 


4, 150 


1,100 


■s® 


1,  546,  915 


16,  635 
102,  726 
1,834 
IBl,  500 
152,  643 
964,  421 

11,  792 


PRODUCTS. 


Eh      . 

O  (->  ^_ 

gflS 


37,  633 


4,000 

523 

31,  580 

439 


$1, 812, ; 


10,  200 


200,  000 

29,  650 

1,462,456 

41,  010 


S  5,0 

Sa.U 


]BS 


34,  924 


450 

3,661 

44 


3,306 
138 


$2, 129,  933 


27,  000 

219,  660 

2,200 


177,  945 
8,320 


S  «  a 

.3  P  MB, 

.=5  Q..g  s 


$25,  761 


1,500 

7,580 

75 


9S 


72,  557 


552 
3,661 
44 
4,000 
3,829 
31,  718 
439 


$3, 968, 074 


37, 200 

219,  660 

2,200 

200,  000 

209,  095 

1,478,356 

41,  085 


853 


900 


2,750 


,  027,  805 
26,  654 


175 
756 


16,  258 
46,  786 


24,  398 
345 


1,  527,  008 
16,  800 


13,543 
1,195 


24,  573 
1,101 


1,  556, 809 
64,781 


90,  905 


2,582 


151,  000 


2,640 


158,888 


~60 


*  Afld  1  Siemens  rotator. 


t  This  establishment  was  not  in  operation  in  the  census  year. 


STATISTICS  OF  PRODUCTION,  1879-so. 
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Table  VI.— GEAXD  AGGEEGATE  OF  THE   lEO^ST  AND   STEEL  MANUFACTUEE   OF   THE  UNITED 

STATES,  BY  STATES. 


STATES  AND  TER- 
RITORIES. 


Total 

Alabama 

California 

Colorado 

Connecticut 

Delaware 

Georgia 

Illinois 

Indiana 

Kansas 

Kentucky 

Maine 

Maryland 

Massaclmsetts 

Michigan 

Minnesota 

Missouri 

Nebraska 

Kew  Hampshire 

New  Jersey 

New  York 

North  Carolina 

Ohio 

Oregon 

Pennsylvania 

Rhode  Island 

Tennessee 

Texas 

Vermont 

Virginia 

Wt'st  Virginia 

Wisconsin 

District  of  Columbia 

ITtah  Territoryt 

■\Vyoming  Territory  . 


1,005 


'^.a 


2  ^ 

M    CO 


$230,  971,  884 


40 
89 
20  i 

134! 
1 

36G  j 

3 
43 

1 

4 
44 
20 

0 

1 

3 

1 


3,  309, 196 

1,  000,  000 
100,  000 

2,  682,  000 

1,  431,  469 
1, 135,  900 
6,  460,  620 

2,  283,  000 
450,  000 

5,  493,  035 
450,  000 

4,  962, 125 

6,  738,  408 
4, 175,  386 

150,  000 

9,  152,  472 

100,  000 

650,  000 

9,  099,  050 

21,  543,  221 

759,  400 

25, 141,  294 

100,  000 

107,  304,  782 

630,  000 

3,  681,  776 

40,  000 
J 10.  000 

4,  32!i,  713 
:j,  913,  616 
2,  843,  218 

89,  600 
150,  000 
212,  603 


AVEKAOE    NUMBER    OF  HABUS  EM- 
I'LOTED. 


140,  978 


1,626 

319 

125 

685 

867 

1,303 

5,253 

2,048 

630 

4,095 

700 

2,763 

6,513 

3,089 

180 

3,139 

100 

290 

4,792 

11,  444 

63 

20,  071 

250 

57,  952 

275 

%3,o77 ; 

140  I 
191  ! 
2,  522  I 
4,  121 
2,153 
18 


133,  203 


184 


1,581 

284 

125 

663 

818 

1,266 

4,887 

1,883 

570 

3,831 

683 

2,656 

6,367 

3,054 

180 

2,989 

90 

289 

4,711 

10,  097 

63 

13,885 

247 

54,  637 

200 

2,  758 

140 

190 

2,  :j'j9 

3,  780 
2,088 

18 


■3 
.0 


22 

49 

37 

360 

165 

60 

264 

17 

107 

125 

35 


150 
10 
1 

81 
747 


1,171 

3 

3,297 

75 

309 


1 

121 

341 

65 


WAGES   AND   HOURS  OF  LABOR. 


a  o- 

3S 


74 

60 
60 
64 
56 
62 
63 
67 
56 
69 
65 
72 
CO 
70 
60 
69 
60 
57 
63 
68 
73 
66 
72 
66 
60 
67 
60 
75 
61 
66 
74 
54 


^■3 


^M 


2  27 

3  00 

4  00 
2  74 
2  49 

2  19 

3  43 
3  21 
a  00 
2  73 
2  47 

1  90 

2  71 

1  92 

2  00 

2  74 

3  00 
2  00 
2  32 
2  43 
125 

2  89 

3  00 
2  32 

4  00 

1  62 

2  00 

3  30 

1  73 

2  26 
2  07 
2  50 


'Jl  24   $55,  476,  785 


60 


1  14 
1  75 
1  75 
1  27 
1  17 

85 
1  27 
1  23 
1  25 
1  13 
1  15 

96 
1  27 
1  25 
1  50 
1  27 
1  50 
1  19 
1  21 
1  18 

54 
1  30 
1  50 
1  13 
1  17 

88 
1  00 
1  2S 

89 
1  10 
1  19 
1  62 


2  00 


.571,  713 
177,  722 
7,000 
331, 184 
344,  476 
185,  489 
2,  508,  718 
S64,  921 
166,  500 

1,  344,  400 
141,  494 
905,  090 

2,  576,  539 
922,  597 

25,  275 

734,  575 

50,  000 

127,  690 

1,  808,  448 

4,  099,  451 

7,907 

8,  265,  070 

46,  822 

25j  095,  850 

130,  969 

659,  773 

27,  720 

50,  03.5 

665,  432 

1,  541,  810 

1,  004,  931 

7,  .528 


a  o  a 


10 
12 
4 

10 
11 
9 
9 

10 
5 
9 
7 

8 
9 

10 
(*) 
9 

10 

12 
9 
9 
7 
9 
9 
9 

10 


$191,271,150  I  $296,557,685 


601,  073 

535,  500 

131,700 

1,  341,  225 

1,  214,  050 
631,  707 

14,  977, 145 

3,  293,  073 

734,  245 

3,  223,  799 

380,  511 

2,  888,  574 
6,  657,  232 

3,  279,  420 


1,452,856 
780,  000 
225,  000 

1,  998,  698 

2,  347,  177 
990,  850 

20,  545,  289 

4,  551,  403 
1,  004,  100 

5,  090,  029 
5S3,  328 

4,  470,  050 
10,  288,  921 
4,  591,  613 


3,  249,  558 

114,500 

523,  365 

6,  556,  283 

13,  395,  229 

11,  792 

23,  997,  915 

33,  073 

92,  267,  030 

375,  347 

1,  370,  059 

23,  580 

240,  900 

1,  496, 151 

3,  484,  625 

3,  830,  667 

2,264 


403,  568 


4,  660,  530 

82,  000 

807,  340 

10,  341,  806 

22,  219,  219 

41,  085 

34.  918,  360 

78,  393 

145,  576,  268 

488,  040 

2,  274,  203 

36,  000 

392,  300 

2,  585,  999 

6,  054,  032 

6,  580,  391 

10,  970 


62,  986 
14,  000 
4,500 
38,  061 
33,  918 
3.5, 152 

417,  967 
96, 117 
19,  055 . 

123,  751 
10,  866 

110,934 

141,  321 

142,  716 


12 


58 

2,000 

7,978 

243,  600 

598,  300 

439 

930, 141 

3,200 

3,  016,  608 

8, 134 

77,  100 

1,400 

6,620 

55,  722 

147,467 

178,  935 

264 


*  Kepairing. 


t  These  establishments  were  nut  in  operatitm  in  the  censns  year. 
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26  THE  MANUFACTURE  OF  IRON  AND  STEEL. 

Table   VII.— THE   GRAND   AGGREGATE   OF  THE    IRON  AND    STEEL    MANUPACTCTRE    OF 

UNITED    STATES,   BY  COUNTIES. 

ALABAMA. 


THE 


i*    - 

AVEEAGE  NUMBER   OP 

HANDS 

WAGES  AND 

Houns 

3P  LABOR. 

EC 

o 

P-S 

EMPLOYED. 

&o 

rr. 

§ 

be 

+3  a 

■a 

1 

5 

COimTIES. 

0; 

|5 

o 

p. 

t 
g 

% 

i 

in 

Si 

■2  . 

m  ^ 
%  £ 
big 
*^ 

?  . 

Cj    I) 

«■£ 

<a  p, 
^  bo 

if 

si 

1 
a 
'a 

1 

P 

! 

"3 

c 

9 

to 
0 

O 
O 

CO 

o 

1 

,j2 

'2  '1^ 

si 

o3 

11 

®r3 

^5 

"3 

•a 

•s 

1 

o 

1 

<D 

g 

P 

6  ^ 

3 

cr. 

to 

1 

rt  ® 

3 

■3 
o 

3 

^2; 

<5 

EH 

^ 

a 

S 

h 

<1 

<1 

•A 

H 

izi 

H 

H 

H 

Bilib' 

2 

$104,  000 

... 

1 

580,  396 

530,  000 

1,  233,  800 

725  000 

533 

515 

23 

66 

$2  00 

$0  90 

$185, 857 

12 

$124,  261 

$299,  594 

11,2«2 
8,747 
26, 052 
13,725 
3,200 

5 

476 

476 

09 

2  29 

1  00 

102,  525 

6 

88,  691 

201,  938 

3 

200 

200 

84 

2  00 

1  90 

51,  257 

11 

214,  931 

516,  362 

Slielby 

o 

262 

240 

22 

69 

2  58 

90 

172,  074 

10 

136, 190 

354,  962 

1 

130,  000 

150 

150 

84 

2  50 

1  00 

60,  000 

9 

37,  000 

80,  000 

CALIFORNIA. 


S.in  Francisco 

Arapahoe 

Fairfield . 
Hartford. 
Litchfield 
KeTT  Hav( 
New  Lone 

Newcastle  . . . 

Bartow 

Dade  

Fannin 

Floyd 

Fulton 

Polli: 

Coolt  

Hardin  * 

Jackson  * 

Marion 

Saint  Clair  . . . 
Sangamon  . . . 
■Will 

€l.ay 

Dearborn 

Floyd 

Marion 

Martin 

Putnam 

Vandi.^rhurgh 

Vl.r,_, 


762 


, 000,  000  319 


284 


35 


60       $3  00       $1  75 


$177,  722 


12 


$535,  500 


$780, 000         14, 000 


COLORADO. 


$100,  000 


125 

125 

60 

$4  00 

$1  75 

$7,  000 


$131,  700 


$225,  000 


CONNECTICUT. 


3 
4 
8 

2 

$400,  000 

600,  000 

1,  297,  000 

285,  000 

100,  000 

71 
186 
139 
196 

93 

71 
167 
139 
196 

90 

63 
60 
78 
57 
62 

$3  00 
3  13 

1  48 

2  94 

3  13 

$1  32 
1  25 
1  17 
1  40 
1  20 

$41,  749 
84,758 
65,  974 
95, 190 
43,  513 

9 
11 

8 
10 
10 

$133,  902 
300,  670 
471,  467 
315,  508 
119,  678 

$214,  500 
489,  880 
644, 911 
471,  370 
178,  037 

2,330 

Hartford  

19 

6,314 

Litchfield 

18,779 

6,922 

3 

3,716 

DELAWARE. 


1,  431,  469  !        867 


818 


49 


66 


$2  49 


$1  17 


$344,  47< 


11  !      $1,214,050 


GEORGIA. 


;,  347, 177 


$197, 100 
130,  000 
3,800 
115,000 
250,  000 
440,  000 


135 
200 
24 
100 
500 
344 

135 
192 
24 
100 
475 
340 

68 
60 

$3  67 
2  00 
1  75 

1  50 

2  50 
1  72 

$0  98 
1  00 
60 
90 
85 
88 

8 

51 
69 
60 
66 

25 
4 

$11,  585 

5 

9,000 

11 

2,500 

11 

3,271 

(t) 

102,  239 

12 

56,  894 

7 

173, 183 
3,000 


373,  276 
51,  388 


$68,  040 
282, 150 
10,  200 


486, 760 
143,  700 


ILLINOIS. 


$3,  875,  000 
20,  000 
170,  000 
100,  000 
450,  000 
845,  620 
1,  000,  000 


2,996 


120 
025 
800 
712 


2,871 


117 
555 
670 
674 


125 


3 

70 
130 
38 


$3  17 


4  00 
3  23 
3  16 
3  62 


$1  41 


1  25 
1  20 
1  38 
1  12 


53, 148 
231, 200 
309,  042 
437, 165 


$8,  006,  970 


78,  812 
739,  325 

2,  222,  360 

3,  929,  678 


$10,  441,  891 


159,  000 
1,  207,  400 
3,  441,  974 
6,  295,  024 


INDIANA. 

$230,  000 
350,  000 

50 
270 
600 
320 
213 
150 

50 
225 
470 
320 
198 
125 

84 
60 
00 
55 
80 
60 

$1  76 
4  37 
4  00 
4  00 
1  50 
3  50 

%\  25 
1  25 
1  33 
1  25 
1  00 
1  25 

$16,  610 
100,  851 
180,  000 
123,  306 
6,230 
100,  000 

11 
12 
11 
10 
4 
11 

$99,  981 
323,  435 
1, 184,  860 
769,  382 
3,125 
123,  900 

$150,  536 

658,  300 

1,  472,  600 

885,  000 

10,  000 

253,  ooe 

5,737 

46 
30 

8,001 

438,  000 

20,803 

640  oeo 

19,  500 

100  000 

15 
25 

500 

100,  000 

4,000 

r,:,,  000 

r.4.-. 

495 

60 

08 

3  32 

1  25 

337,  923 

11 

788,  390 

1,  221,  968 

30,  976 

'  These  counties  contain  iron  oatablisliments,  but  they  wore  not  in  operation  in  the  census  year. 


+  Kepairing, 


STATISTICS  OF  PRODUCTION,  1879-'80. 
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Table  VII.— THE   GEAKD   AGGEEGATE   OF  THE    IRON  AXD    STEEL    MAXUFACTUEE    OF 

UNITED  STATES,  BY  COUNTIES— Coutiuued. 


KENTUCKY. 


THE 


v 

KANSAS. 

^ 

AVERAGE  NUMBEIt  OF 

HANDS 

.^ 

&ro 

EMPLOYED. 

3F  LABOI!. 

P 

a 

.a 

^3  ;3 

3| 

£5 

0  o 

r  a 

0  ■ -- 

r2 

P 

0 

' 

'6 
0 

« 

rn 

t 

2 

h 

e3 

05    0 

If, 

Q 
Fh 

s.  . 

(7) 

a 

a 

0 

0 

COTJNXIES. 

|~ 

0 
Pi 

2 

k 

in 

1. 1= 

bCo 

r^  ^. 

cr.  ft 
5  -t 

S 

p. 

ft 

Si 

a 

to 

> 

0 

i 

t 

0 

1 

is 

aa 
2  s 

fl  fcO 

5^ 

0 

0 

-S 

d 

CI 

t-i 

p 

a§ 

i 
3 

CD 

1 

CD 

■3 

< 

% 

II 

as 

Hi 

1 

1 

$150,  000 

200 

190 

10 

60 

$3  00 
3  00 

$1  25 
1  25 

$6,  500 
IGO,  000 

$52,  750 
681,  495 

$G4,  900 
039,  200 

1,100 

17,  9.'j5 

1 

300,  000 

430 

380 

50 

53 

9 

$18,  000 
1,  415,  000 
040,  000 
185,  000 
130,  000 
1,  293,  035 
392,  000 
730,  000 
500,  000 
190,  000 


600 
700 
350 
250 
900 
470 
565 
200 


450 
760 
320 
250 
850 
468 
533 
200 


150 


I 


$3  50 
3  88 
1  60 
1  40 
1  75 

3  24 

4  94 
1  50 


$1  14 
1  44 
1  00 
75 
1  06 
1  33 
1  30 
1  00 


$255,  350 

305,  500 

98,  000 

30,  481 

163,  957 

149,  1S7 

281,925 

60,  000 


10 

12 
7 
12 
10 
6 


$597,  884 

1,  359,  990 

60,  750 

11,  924 

180,  703 

305,  784 

663,  705 

43,  000 

$1,  074,  600 

2,  033,  950 

114,  000 

30,  252 

236,  600 

514,  023 

1,  012,  004 

77,  000 


I 


MAINE. 


$100, 000 

150,  000 
200,  000 


200 

190 
300 
193 

10 

60 
75 
60 

$2  90 
1  50 
3  00 

$1  17 
1  25 
1  04 

300 

200 

7 

$51,  544 
44,950 
45,  000 


7  I 


$241,  242 

23,  569 

115,  700 


$322,  748 

60,  375 

200,  205 


MAEYLAND. 


$1,  650,  000 
1,  632, 125 
550,  000 
575,  000 
350,  000 
35,  000 
60,  000 
110,  000 


601 

1,408 

310 

200 


205 
39 


579 

1,343 

305 

200 


190 
39 


$4  00 
1  95 
1  93 
1  43 


1  25 
81 


$1  23 

$153,  368 

1  09 

532,  579 

1  08 

132, 157 

87 

50,  000 

31,300 
6,  086  I 


$579,  496 

1,  803,  209 

322,  292 

112,  000 


47,  042 
24,  635 


$822,  000 

:,  072,  940 

637,  460 

185,  000 


86,700 
65,  950 


MASSACHUSETTS. 


$682,  000 

947,  000 

100.  000 

100,  000 

300,  000 

1,  235,  000 

1,  624,  408 

1,  750,  000 


390 

390 

69 

$1  88 

$1  33 

1,129 

1,079 

50 

58 

2  20 

1  18 

30 

30 
100 
358 
948 

60 
59 
60 
61 

3  00 
3  00 

2  55 
2  57 

1  00 
1  25 
1  18 
1  17 

100 
372 
993 

14 
39 

6 

1,120 

1,108 

12 

54 

3  88 

1  60 

2,379 

2,354 

10 

15 

57 

3  63 

1  41 

$170,  000 

7 

367,  226 

11 

5,500 

7 

04, 000 

11 

148,  402 

10 

387,  315 

7 

444,  095 

12 

984,  001 

7 

$169,  026 

900,  208 

70,  000 

266, 100 

395,  227 

1,  456,  324 

1,  553,  002 

1,688,285 

$312,  810 

1,  793,  350 
108,  000 
400,  000 
593,  002 

2, 129,  779 

2,  189,  987 
2,  701,  993 


MICHIGAN. 


*  These  conn 


$500,  000 
100,  000 

20,  000 
325,  000 
100,  000 

45,  000 
880,  000 

40,  000 

160,  000 

168,  000 

300,  000 

1,  547,  386 


251 
60 


2£5 
67 
130 
470 
150 
200 


451 
1,095 


251 
50 


225 
64 
130 
445 
160 
200 


451 


25 


$1  26 
1  25 


1  88 

1  50 

2  00 

1  87 

2  00 
1  75 


1  40 
1  25 
1  00 
1  42 
1  25 
1  25 


$98, 
5, 


',000 
■500 


1  75 

2  70 


1  13 
1  27 


100, 
436. 


(t) 


(t) 
(t) 


$190,  981 


459, 257  633, 329  23, 547 

181,000  I  270,000  i  9,000 

82, 917  129,  108  4, 611 


300,348  '  453,152  ;         10,  184 

1,872,407  ,        2,498,634  1        63,548 


ies  contain  iron  establishments,  hut  they  were  not  in  operation  in  the  census  year. 


t  Kepairing. 
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Table    VIL— THE   GEAND   AGGEEGATE   OF   THE    lEON  AUD    STEEL    MANUFACTUEE    OP 

UOTTED  STATES,    BY  COUNTIES— Continued. 


THE 


MII^NESOTA. 

• 

g 

a 

o 

B 

Cm 

1| 
■s.s 

1" 

AVERAGE  NUMBER  OF  IliNDS 
EMPLOYED. 

WAGES  AND  HOURS  OF  LABOR. 

&"" 

o  o 

2  P< 
a  a 

a§ 
•si 

•^■2  a 

1^ 

3 
O 

3 

1 

1 

o 

1 

o 
H 

COTTNTIES. 

'6 

"ft 

1 

o 

H 

i 

CD 

! 

o 
to 

o 

1 

t 

>^ 

in 

rH 
® 
O 

•§ 

ro 

a 

a; 

O 
CD 

■re 

a 

O 

IB 

k 

H 

i 

-■"  a 

<1 

a 

05 

& 

^  . 

£  <o 

3  M 

§■= 

o 

H 

o 

f 

1 

$150,  000 

180 

180 

60 

$2  00 

$1  50 

$25,  275 

(t) 

Douglass 


MISSOUEL 


2 
1 
1 

$400,  000 

99,  372 

140,  000 

700 

675 

25 

72 

$2  50 

$1  18 

$54,  000 

10 

$275,  000 

$510,  000 

19, 1H< 

1             1 50  000 

165 

150 

15 

68 

2  50 

1  25 

60,  000 

10 

151,  500 

200,  000 

4,000 

Phfilns* 

3 

1 

10 

2 

600,  000 

202,  500 

5,  960,  600 

100,  000 

■ 

2,268 
t6 

2,158 

;6 

110 

67 

3  23 

1  39 

616,  575 
4,000 

7 

2,  823,  058 

3,  950,  630 

102,644 

NEBEASKA. 


$100,  000 


10 

60 

$3  00 

$1  50 

1,000 


$114,  500 


$82,  000 


NEW  HAMPSHIEE. 


HiUsborougli  . 


0,000 


290 


00       $1  19 


$1-27,  690 


$523,  355 


$807,  340 


NEW  JEESEY. 


Cumberland  . 

Essex 

Hudson 

Mercer 

Morris 

Passaic 

Sussex 

Union 

Warren 


Albany 

Cayuga . . . , 
Chemung . . 
(jlinton  .  - . . 
Columbia . . 
Dutchess  .. 

Erie 

Essex 

J'ranklin  . . 
Jefferson  . . 

Kings 

Lewis  

Monroe 

H&w  York . 
Niagara  *--. 

Oneida 

Onondaga. . 
Orange  — 
Putnam  '.-. 


$500,  000 

600,  000 

1,  100,  000 

1,  945,  550 
1, 140,  500 

560,  000 

700,  000 

25,  000 

2,  528,  000 


311 
281 
510 
1,391 
474 
656 
256 
00 
853 


311 
281 
498 
1,361 
472 
656 
249 
57 
826 


$2  00 
2  50 
2  51 
2  59 
2  59 

2  22 
1  60 

3  00 
1  99 


$0  95 
1  48 
1  43 
1  23 
1  '^2 
1  19 
1  08 
1  25 
1  09 


$124,  000 
126, 144 
245,  634 
518,  325 
111,103 
302,  660 
106,  872 
15,  000 
258,  710 


$292,  700 

471,  946 

1,  044,  826 

1,  371,  245 

491,  833 

519,  029 

714,  515 

50,  750 

1,  599,  439 


$441,  000 
771,  078 

1,  847,  687 

2,  340,  381 
704,  229 
927,  803 

1, 130,  480 

72,  000 

2, 107,  233 


NEW  YOEK. 


$1,  810,  967 

120,  000 

500,  000 

1,  499,  000 

887,  462 

1,  446,  549 

1,  790,  000 

3,  205,  000 

300,  000 

70,  000 

300,  000 

195,  000 

100,  000 

550,  000 

540,  000 

073,  000 

1,  300,  000 

767,  493 

96,  750 


541 

70 

410 

751 

186 

409 

713 

894 

237 

40 

30 

165 

52 

269 


552 
735 
475 


520 

08 

404 

717 

186 

407 

688 

894 

237 

40 

30 

164 

50 

264 


439 


16 


$2  20 
2  04 
2  23 
2  27 
1  95 

1  84 

2  48 
2  05 
2  50 
1  50 
6  00 

1  68 

2  00 
2  25 


3  73 

1  75 

2  68 


$1  18 
1  03 
1  00 
1  10 
1  26 
1  27 
1  19 
1  18 
1  25 
1  00 
1  50 
1  07 
1  12 
1  30 


1  54 
1  00 

1  17 


$185,  957 

29,  871 

182,  048 

267,  773 

73,  024 

198,  003 

212,  278 

274,  853 

114,  885 

9,857 

10,  000 

6,204 

17,  000 

95,  367 


163,  749 
271,  487 
189,  808 


$599,  674 

196,  288 

870,  541 

869,  076 

427, 153 

876,  902 

635,  353 

1, 118,  007 

128,  281 

57,  338 

47,  060 

10,  015 

102,  500 

614,  608 


874,  555 
629, 141 
409,  017 


$1, 167, 158 
256,  660 

1, 124,  764 

1,  202, 419 
669,  016 

1,  323,  857 
887,  012 

1,  867,  766 
213, 195 
116, 900 
135,  000 
25,  500 
165,  000 
949, 166 


919,  721 

1,  268,  862 

682,  670 


'  These  counties  contain  iron  establishments,  but  they  "were  not  in  operation  in  the  census  year. 
764 


t  Repairing 


;  "Watchmen. 
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Table  VII. 


-THE   GRAj^TD   AGGEEGATE    OF   THE   IRON  AND    STEEL    MANUFACTURE    OF    THE 
UNITED  STATES,   BY  COUNTIES— Continued. 

NgW  YORK— Continued. 


^ 

AVERAGE  KUiroEU  OF 

lANDS 

" 

■ 

C^^ 

§.i 

JOd'LOTED. 

HOURS 

DP  LABOli. 

?-5 

Q 

■?  = 

c  o 

5 

g 
a 

11 

'ft'? 

6  tn 

4" 

n 

1 

o 

t 

=1-.  '^ 

Average  clay's  Tvages  for  a 
skilled  mechaBic. 

Pi 
C3 
1-/ 

^      . 

fcJJO 

o 

to 

a 

03 

1 

m 
o 

a 

£ 
p. 

COTJNTIES. 

'4 
1 

o 
^< 

a 

H 
!2i 

P. 
g 

CO 

i 

1 

© 

■i 

CO 

a 

CD 

i 

C3 

CI 

a 

s 

in 

1 

a 

ft 

aa 

-A 

«  ~ 

> 

$1  18 
1  25 

Total  amount  pait 
during  the  i, 

5  m 
aS 

III 

!5 

I 
1 

a 
o 

£ 

k 

o 

I 

4 

$4,  550,  000 
110,  000 

4,352 

3,857 
20 

495 

67 

$2  41 
2  50 

$1,  G.^.7,  396 
4  700 

$4,  618,  862 

$8,  702. 189  • 
23, 100 

177,  907 
275 

1 

30 

10 

60 

4 

Saint  Lawrence* 

1 
3 

15,  000 
325,  000 

387 

367 

20 

60 

4  30 

1  25 

123,  418 

18,  470 
2  703 

6,200 

7  815 

1 

200,  000 
90,  OOO 
90,  000 

46 

46 

77 

1  30 

1  13 

11 

141  5()4 

200,  239 
8  900 

1 

100 

100 

68 

1  63 

1  00 

1 

5,900 

445 

"■Westcheater*          

1 

1 

1 

NORTH  CAROLINA. 


3 

2 
4 

$13,  000 

370,  000 

15,  200 

13 

13 

72 

$1  25 

$0  30 

$1,500 

10 

$1,  680 

$4,  880 

61 

■Chatham*  

33 

33 

60 

1  50 

50 

3,400 

5 

3,332 

12,910 

144 

10  000 

■Guilford* 

1 

100,  000 
10,000 
72,  700 

140,  000 
10,  000 
18,500 

Haraettt 

; 

4 

2 

5 
12 

5 

12 

72 
88 

1  25 
1  00 

60 

75 

190 
2,817 

2                       450                       795 

9 

Mitchell 

9 

4,850 

17,000 

170 

4 

1,480 

5,500 

55 

OHIO. 


Athens 

1 
5 
4 

10 
1 
3 
1 
4 
6 

16 
7 

15 
1 

13 
1 
2 
3 
6 

10 
4 
2 

10 
3 
5 
1 

$175,  000 

1,  205,  440 
460,  000 

2,  839,  042 
275,  000 
800,  000 
150,  000 
610,  689 

1,  890,  000 
1,  762,  000 
1, 103,  999 
4,  010,  000 
50,  000 

3,  781,  715 
100,  000 
400,  000 
200,  000 
913,  .500 

1, 130,  000 
450,  000 
207,  000 

1,  330,  000 

627,  909 

610,  000 

60,  000 

215 
986 
758 
2,999 
225 
530 

215 
864 
703 
2,788 
220 
504 

84 
72 
09 
07 
48 
09 

$2  00 

3  06 

4  04 

2  58 

3  50 
2  03 

$1  40 
1  49 
1  27 
1  29 
1  60 
1  27 

$130,  000 

518,  805 

247,  271 

1,960,237 

7,232 

177,  008 

12 
11 
8 
9 

$82,  000 
1,  458,  595 

837,  538 

6,  491,  506 

75,  000 

734,  794 

$230,  495 
2,  385,  696 
1,  251,  084 
9,  435,  433 
105,  000 
1,  149,  525 

8,070 

Unlmont, 

107 
55 

211 

5 

26 

15 

56,  193 

44,  110 

Cuyahoga 

210,  354 

Erio  .... 

9,000 

22,  89.1 

■Gallia* 

313 
927 

1,541 
589 

3,523 

305 

923 

1,462 

564 

3,278 

8 
4 
79 

25 
245 

60 

70 
66 
62 

4  03 

1  91 

2  08 
2  79 

5  01 

1  38 
1  32 
1  15 
1  35 
1  16 

163,  590 
135, 107 
528,  520 
293,  675 
1,  045,  052 

8 
5 
8 
9 
U 

338,  479 

322,  447 

067,  853 

1,  125,  833 

1.332,760 

696,  160 
491,  965 
986,  003 

1,  267,  312 

2,  307,  874 

8,384 

21,415 

Jackaon  

41,  086 

JefTerson 

40,  561 

70,  794 

Mahoninf 

2,889 
250 
267 
180 
605 

1,206 
139 
197 

1,632 
100 

2,774 
225 
256 
ISO 
C03 

1,091 
136 
178 

1,510 
100 

67 
60 
68 
70 
74 
63 
60 
55 
66 
65 

2  75 

4  00 

2  50 
1  40 

1  91 

3  46 

5  00 

2  90 
2  87 
1  74 

1  27 
1  25 
1  20 
1  25 
1  40 
1  41 
1  15 
1  25 
1  26 
1  10 

1,  326,  366 

37,  500 
174,  394 

37,  000 
211,  427 
430,  577 

01,  106 
133,  475 
604,  228 

42,  500 

10 
6 

11 

8 

10 

12 
10 
10 
9 

6,  006,  349 
137,  950 
529,  944 
88,  100 
438,  908 
018,650 
111,  137 
302,  954 

1,  888, 107 
288,  951 

7,  8,50,  278 
24.5,  000 
848,  018 
122,  000 
644,  275 
859.  000 
;S2,  880 
603,427 

2,  866,  927 
390,  000 

219,  957 

Mei-H 

4,075 

Muskingum  - . . 

11    -----.. 

23,  147 

Paulding 

5,  000 

Perry 

115 

3 

19 

116 

31,834 

Scioto 

10,  791 

Stark 

2,999 

Summit... 

■  — i  -- 

7,783 

Trumbull 

73,  309 

Tuscarawas.. 

15,726 

Vinton* 

■Washington*  . . 

. 

•Clackamaa. 


OREGON. 


$100,  000 


250 


247 


$3  00  '    $1  50 


$40,  822 


$33,  073 


$78,  393 


3,200 


♦These  counties  contain  iron  establishments,  but  thev  were  not  in  operation  in  the  census  yeaj. 
t  These  counties  have  capital  invested  by  iron  establishments,  but  do  not  contain  any  worka. 
;  No  further  statistics  could  be  procured  than  are  here  given. 
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THE  MANUFACTURE  OF  IRON  AND  STEEL. 


Table   YII.-THE    GEAXD  AGGEEGATE    OF    THE    IRON  AND   STEEL   MANUFACTURE    OF 

UNITED   STATES,   BY  COUNTIES— Continued. 

PENNSYLVANIA. 


THE: 


a 

a 

a 
!i5 

i   CO 

ii 

■3.9 

°s 

"a;zr 
c  a 

AVERAGE  NBMBER  OP  HANDS 
EMPLOYED. 

WAGES  AND 

• 

HOUKB  OF  LABOE. 

Number  of  months  in  active  oper- 
ation, reducing  part  time  to  full 
time. 

a 

a 

k 

o 
H 

i 

o 
1=1 

c3 
4) 

a 
■3 

k 

o 
H 

1 

COTJNTIES. 

'6 

o 
■ft 

i 

CO 

n 

o 

to 

O 

> 

O 

2 

CO 

i 

to 

s 

o 
> 

a 

o 

■! 

■3 
1 

o 
f 

3 

o    . 

a  a 
aS 

t" 

> 

< 

a 
MAI 

r 

i 

11 
11 

tJD 

n 
&   . 

-— '    P 

i.s 

as 

o 

in 

s 

o 

d 

1 

1 
1 

3 

1 

56 

6 

2 

3 

33 

16 

1 

2 

4 

12 
12 
1 
2 
4 
1 
6 
16 
3 

5 
6 

4 
18 

9 
13 

4 

18 

4 

18 

7 

10 

5 

5 

16 

14 

1 

1 

2 

3 

$13,  000 
32,  596,  364 
690,  000 
290,  000 
678,  334 

5,  365,  118 
1,  796,  916 

25,  000 

430,  000 

7,  500,  000 

530,  000 

1,  080,  000 
2, 160,  900 

150,  000 
160,  000 
575,  000 
50,  000 
700,  000 

6,  368,  692 
597,  895 
325,  000 

1,158,000 
383,  000 

2,  065,  916 
2,  294,  000 

.   2,407,500 
1,  514,  895 

1,  428,  628 
9,  514,  850 

170,  000 

2,  725,  284 
625,  000 

5,  245,  013 

1,  973,  632 

6,  375,  000 
745,  000 
590,  000 

2,  999,  245 
2,  211,  000 

80,  000 

125,  000 

■  307,  000 

225,  000 

19,  798 

445 

79 

120 

3,048 

1,290 

40 

378 

2,585 

223 

524 

1,735 

18,  345 

395 

76 

116 

2,949 

1,227 

40 

348 

2,425 

220 

500 

1,654 

1,436 
50 
3 
4 
99 
63 

11 

6 

64 
51 
60 
72 
68 
62 
65 
68 
64 
69 
67 
70 

$3  15 
4  13 
3  52 

1  46 

2  37 
2  33 

2  00 

3  30 
2  17 

1  77 

2  34 
2  28 

$1  39 
1  28 
1  27 
1  00 
1  09 
1  11 
1  00 
1  25 
1  10 
88 
1  18 
1  26 

$9,  966,  803 

235,  000 

34,  942 

46,  861 

1,123,946 

409,  703 

4,404 

124,  046 

1,  217,  680 

56,  437 

217,  842 

812,  079 

10 

12 

8 

12 

9 

9 

2 

11 

12 

6 

10 

9 

$26,  827,  087 
236,  265 
107,  868 
117,  691 

5,  409,  091 

1,  390,  976 

9,327 
350,  646 

6,  848,  300 
507,  501 
542,  345 

2,  650,  898 

$48,078,375 

668,  513 

149, 101 

216,  667 

7,  730,  512 

2, 176,  362 

2,700 

658,  387 

12,  672,  000 

732, 191 

899, 126 

4, 162,  957 

848, 14Gi 

9,300 

1,320. 

"Redfnrd 

10,396 

Berks 

213, 580. 

68,039 

45 

30 
160 
3 
24 
81 

23, 695 

260, 140 

28, 455 

17, 411 

78,  363 

424 

21 

,      687 

2,608 

493 

235 

739 

220 

420 

1,596 

1,605 

871 

501 

2,673 

96 

1,977 

324 

2,973 

1,381 

3,220 

513 

463 

2,068 

1,360 

40 

28 

210 

35 

415 

21 

665 

3,425 

485 

/29 

716 

209 

419 

1,534 

1,491 

812 

488 

2,552 

92 

1,812 

314 

2,  927 

1,236 

3,078 

490 

438 

1,897 

1,300 

40 

24 

198 

35 

9 

61 
60 
67 
65 
54 
68 
65 
84 
64 
64 
61 
70 
68 
69 
58 
69 
68 
68 
68 
68 
72 
61 
63 
71 
77 
70 
72 
72 

1  86 
3  00 

2  04 
2  49 
2  78 
2  45 
2  02 

1  64 

2  02 

1  98 

2  06 
2  50 
2  14 
2  85 

1  63 

2  90 
2  13 
2  36 

2  05 
2  28 
2  50 
2  74 
2  26 
2  25 

1  00 

2  38 
1  40 

1  03 
1  25 

99 
1  10 
1  29 
1  30 
1  28 
1  03 

99 
1  02 
1  03 
1  41 
1  03 
1  10 
1  00 
I  32 
1  10 
1  20 
1  01 
1  18 
1  06 
1  10 
1  31 
1  03 
1  10 

95 
1  18 
1  10 

153,  528 

10,  941 
239,  624 
976,  946 
174,  795 

97,  309 

348,  619 

48,  974 

102,  363 

605,  953 

444,  305 

483,  976 

230,  134 

890,  926 

25,  700 

896,  485 

149,  284 

1,  301,  610 

473,  744 

1,  207, 126 

193,  949 

174, 918 

1,  045,  670 

416,  919 

2,850 

7,368 

130,  686 

11,  505 

9 

7 
11 
10 
12 

7 

9 
10 
11 
11 

8 

8 
11 
10 

6 

9 
12 

9 
10 
11 

9 
12 

9 
11 

2 
10 
11 

8 

419, 165 

9,917 

414,  034 

5,  714,  076 
388,  666 
308,  076 
480,  376 
179,  326 
455,  400 

4,  792,  978 

1,  757,  828 

2,  019,  474 
1,250,411 

6,  631,  985 

47,  974 

3,  946,  881 
590,  214 

4,  593,  563 
2, 110,  377 
6,  221,  028 

446,  768 

544,  554 

2,  580,  512 

1,  909,  366 

7,001 

50,  303 

284,  249 

54,  533 

695,  644 

22,  827 

860,  400 

8,  383,  390 

590,  275 

499, 186 

766,  831 

320,  794 

668,  393 

5,  400,  085 

2,  663,  223 

2,  864,  509 

1,  904,  489 

8,  578,  871 
104,  740 

5,  832,  729 

990, 170 

7, 194,  821 

2,  751,  088 

9,  263,  865 
724,  559 
786, 156 

4,  257, 179 

2,  519,  921 

8,680 

93,  760 

582,  792 

100,  000 

22, 121 

427 

22 

83 

8 

6 

23 

11 

7 

62 

114 
59 
13 

121 
4 

165 
10 
40 

144 

142 
23 
25 

171 
60 

16,  95» 

223,  676. 

9,988 

10, 365 

Fayette 

37, 108 

8,693 

28,481 

151,273 

87,  els' 

... 

88,44S 

73, 149 

324,875 

— 

... ..... 

1,439 

182,881 

22,036 

1 

168,  62* 

79,  789 

322,882 

16,399 

17,689. 

PhiLidclTiliia 

65,  983 

Rrhnvlkill 

70,809 

Xio^a 

434 

4 

12 

4,059. 

18,302 

Yoik 

4,071 

RHODE  ISLAND. 


Providence  . 


275 


60       $4  00        $1  17 


$130,  969 


10 


$375,  347 


$488,  040 


TENNESSEE. 

Carter                  

2 
3 
1 
1 
3 
6 

16 

$48, 000 
24,  000 
100,  000 
150,  000 
126,  000 
1,  272,  too 
20,  000 
77,  450 

263 

260 

3 

60 

$1  13 

$0  75 

$6,  205 

8 

$25,  325 

$52,  665 

1,38!> 

Claiborao* ■-- 

60 

150 

4 

1,204 

60 

130 

4 

1,119 

78 
84 

67 

1  00 

1  00 
90 

2  23 

75 
70 

1  01 

10,  000 

40,  000 

90 

329,  410 

8 
4 
9 

10,  875 

21,  300 

230 

835,  892 

22,  80O 

70,  000 

900 

1,  324,  350 

600 

15 

5 

2,400 

15 

85 

35,645. 

Toliuson 

177 

169 

6 

2 



67 

1  26 

60 

21,  000 

7 

19,  687 

50,  801 

67S 

*  These  counties  contain  iron  establishment  a,  but  they  Avtre  not  in  operation  in  the  census  year, 
t  This  county  has  cai»ital  invested  by  an  iron  establishment,  but  does  not  contain  any  works. 
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-THE    GEAND    AGGEEGATE   OF    THE    lEOE^  AND    STEEL    MANUFACTURE   OF    THE 
UNITED   STATES,   BY   COUNTIES— Continued. 

TENNESSEE— Continued. 


k4 

AVERAGE  NUMBER  OF 

HANDS 

^3 

" 

r^— 

as 

ESirLOYED. 

WAGES  AND 

HOURS  OF  LABOR. 

a 

3-9 

COUNTIES. 

to 

1 

1 

a 

o 

1 

1 

in 

Cm 
O 

;^ 

o    . 

CO 

at 

IB   ft 

5  tc 

1 

a 

"5 

s 

ft 
=3 

P 
^ 

o  to 

if 

<1 

a 
•a 

B 

CD 

1 
s 

■a 

o 
to 

1 

a  ft 

g.a 
as 

III 

o 
n 

o 
H 

Cm 

O 

(D 
1=1 

o 

1 

3 

H 

1 

$230,  000 
50,  000 

225 

115 

110 

60 

$3  30 
1  25 

$0  95 
95 

$73,  786 
30  000 

$142,  390 

$213,  250 

4,720 

Q05  257 

4, 181 

236 

17,958 

1 

125 

120 

5 

60 

6 

1 

210,  626 

148 

140 

8 

75 

2  50 

1  00 

51,  457 
70  000 

12 

184  818 

700,  000 

400 

370 

30 

60 

2  00 

1  10 

12 

98  250 

3 

670,  000 

321 

271 

50 

54 

1  25 

1  00 

27  825 

4 

34,  4G1 

1 

2,700 

1 
1 

1,000 
100,  000 

Wayne*       

,000 


140  140 


TEXAS. 


60       $2  00       $1  00 


$23,  580 


VEEMONT. 


1 
1 
1 

1 

$15,  000 

300,  000 

30,  000 

05,  000 

165 
26 

165 
25 

72 
78 

$3  85 
2  75 

$1  15 
1  40 

$48,  000 
2,035 

12 

2 

$227, 100 
13,  800 

$367,  500 
24,  800 

6,000 

Rutland 

1 

620 

VIRGINIA. 


1 
2 
1 
3 
1 
3 
2 
1 
3 
3 
1 

2 
1 

2 
1 
6 
1 
8 

$25,  000 
1,  000,  000 

52,  000 
405,  000 

76,  000 
230,  000 
203,  000 

50,  000 

702,  000 

4,013 

30,  000 
580,  COO 
127,  300 
300,  000 

50,  000 

400 

307,  000 

25,  000 
163,  000 

30 

150 

75 

30 
144 

75 

60 

77 

$2  00 
1  75 
1  25 

$1  25 
90 
80 

$2,  000 
62,  468 
6,500 

11 

(t) 

$10,  200 
76,179 

$12,  000 

168,  920 

2,000 

7,000 

200 

illeghany 

6 

8,437 

Batb^ 

50 

80 

120 

1,054 

3 

47 

80 

120 

1,004 

3 

3 

60 
60 
48 
58 
60 

2  40 
2  13 

1  25 

2  77 
2  00 

85 
1  25 

75 
1  00 

32,  313 

16,228 

6,000 

33C.  311 

(t) 

6 
(t) 
10 

3 

jampbell 

25,  897 

12,  500 

230 

lenrico . . . 

60 

1,173,801 
674 

1,  973,  916 
1,088 

34,  946 

Lee 

1  00  [                    107 

13 

I 

Page 

250 
102 

235 
162 

15 

, 

65 
63 

1  50 
1  88 

85  ;               80,  000 

11 
10 

105,  068 
2,505 

200,  450 
6,200 

5,  U73 

Pulaski 

95 

7,880 

50 

lockingham* 

)COtt  

215 

60 

271 

2 

175 

60 

262 

50 

57 

57 

1  00 
1  25 
1  15 
1  84 

50 
78 
80 
76 

20 

4C,  400 

4,600 

64,605 

3  1                    151 
7                 36,950 

240 

67,  700 

4 

shenandoali 

40 

1,918 

(t) 
8 

1 

iVythe 

7 

2 

64,726 

133,  325 

4,851 

WEST  VIRGINIA 

• 

xton 

1 

1 
1 
1 
1 
3 
1 
7 
3 
1 

$43,  000 
250,  000 
75,  000 
62,  000 
40,  000 
745, 101 
75,  000 
2,  214,  425 
159,  000 
250,  000 

50 

57 

5 

50 

40 

57 

5 

48 

10 

50 
84 
60 
60 

$1  25 
1  50 

1  25 

$0  90 
1  10 

1  25 
SO 

$834 
37,  710 
2,000 
3,500 

1 
]2 
(t) 
(t) 

$3,  735 
140,  039 

$8,  800 
238,  394 

116 

ette .... 

10,  Tb7 

dv 

- 

lawha* 

... 

-sliall 

746 

175 

2,573 

430 

35 

679 

160 

2,  S27 

429 

35 

67 

64 
56 

72 
04 
84 

2  91 
4  50 

3  72 
1  45 
1  50 

1  25 
1  25 
1  41 
98 
1  00 

267,  785 

26,  445 

1,  098,  296 

93,  246 

12,  000 

10 

10 

8 
8 

686,  978 

50,  284 

2,  472,  053 

75,  536 

56,  000 

1,180,114 
97,  257 

4,  306,  567 
159,  400 
03,500 

37,700 

on ... . 

1,000 

0  

84,  707 

ston 

1 

9,107 

lor.... 

4,010 

'  These  coimties  coBtain  iron  establishments,  but  they  were  not  in  operation  in  the  census  year. 
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Table   VII.  — THE    GEA:N"D    AGGREGATE  OF    THE    IRON   AiSTD    STEEL    MANCFACTUEE   OF   THE 

UNITED    STATES,   BY  COUNTIES— Continued. 

WISCONSIN. 


AVEEAGE  NUMEEE  OF 
EMPLOYED. 

TANDS 

WAGES  AKD 

HOUKS   OF  LAB1E. 

11 

05 

o 

i 

§1 

O 

1 

"S 

m 

u 
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1 
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invested  in  the  h 
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p. 
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a 

i 

CO 
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i 

to 

i 

u 
a 

O 

o 

■i 

s 

a 
o 

1 

i. 
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1 

a  OS 

e  day's  wages  for 
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P  . 
.as 

a- 

II 

a 

o 

C3 

o 

p. 
1 

2 
p. 

0 

1 

s 

Op: 

i 

=8 

'a 

to 

3 

2 
'S 

p3J 

s 

V 

3,5 

3 

o 

ll,§ 
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o 

> 

3 

o 

o 

^ 

< 

H 

a 

N 

f=i 

S 

< 

-^ 

<j 

H 

^ 

H 

H 

H 

2 

$350,  000 

935,  000 

75,  000 

425 

425 

1        1     -- 

80 

$2  25 
2  25 

$1  30 
1  13 

$191,  000 

11 

$639,  810 

$1,  254,  000 

35,650 
4,055 

2 

70 

70 

' i 

84 

9,200 

5 

117,  993 

81, 100 

1 

Milwatikee 

2 

1,  300,  000 

1,535 

1,470 

65 

1 

75 

2  85 

1  25 

703, 114 

11 

2,  927,  944 

4,  973,  Oil 

128,191 

■Oat-agamie 

1 

123,  218 

98 

98 

73 

1  50 

1  12 

36,  617 

12 

129,  720 

230,  080 

9,799 

Sauk 

1 

60,  000 

25 

25 

CO 

1  50 

1  13 

5,000 

9 

15,  200 

42,  200 

1,240 

DISTRICT  OP  COLUMBIA. 


■Waahington 

Iron  ^ . . 
■Weber  * 

Albtiny 


$89,600 


$2  50       $1  62 


$7,  528 


$2,264 


970  264 


UTAH 

1 

$10,  000 
140,  000 

■Weber  * 

•>. 

WYOMING. 


1  $212,603 


184 

174 

10 

....!.. 

00 

$4  00 

$2  00 

$79,  650 


$403,568 


345  9,790 


'  These  counties  contain  iron  eBtablishments,  but  they  were  not  in  operation  in  the  censaa  year. 
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THE   EARLIEST  USE   OF  IRON. 

The  use  of  iron  can  be  traced  to  tbe  earliest  ages  of  antiquity.  It  was  first  used  in  Asia,  the  birthplace  of 
the  human  race,  and  soon  after  the  time  when  "  men  began  to  multiply  on  the  face  of  the  earth."  Tubal  Cain, 
•who  was  born  in  the  seventh  generation  from  Adam,  is  described  as  "  an  instructor  of  every  artificer  in  brass  and 
iron."  The  Egyptians,  whose  existence  as  a  nation  probably  dates  from  the  second  generation  after  Noah,  and 
whose  civilization  is  the  most  ancient  of  which  we  have  any  exact  knowledge,  were  at  an  early  period  familiar  with 
theuseof  iron,  and  it  seems  probable  that  they  were  engaged  in  its  manufacture.  Iron  tools  are  mentioned  by 
Herodotus  as  having  been  used  in  the  construction  of  the  pyramids.  In  the  sepulchres  at  Thebes  and  Memphis, 
cities  of  such  great  antiquity  that  their  origin  is  lost,  butchers  are  represented  as  using  tools  which  archaeologists 
decide  to  have  been  made  of  iron  and  steel.  Iron  sickles  are  also  pictured  in  the  tombs  at  Memphis,  and  at  Thebes 
various  articles  of  iron  have  been  found  which  are  preserved  by  the  Kew  York  Historical  Society  and  are  probably 
three  thousand  years  old.  Kenrick,  in  his  Ancient  Egypt  under  the  Pharaohs,  is  authority  for  the  statement  that 
Thothmes  the  First,  who  reigned  about  seventeen  centuries  before  Christ,  is  said,  in  a  long  inscription  at  Karnak, 
to  have  received  from  the  chiefs,  tributary  kings,  or  allied  sovereigns  of  Lower  Egypt,  presents  of  silver  and  gold, 
"bars  of  wrought  metal,  and  vessels  of  copper,  and  of  bronze,  and  of  iron."  From  the  region  of  Memphis  he 
received  wine,  iron,  lead,  wrought  metal,  animals,  etc.  An  expedition  which  the  same  king  sent  against  Chadasha 
returned,  bringing  among  the  spoil  "  iron  of  the  mountains,  40  cubes."  Belzoni  found  an  iron  sickle  under  the  feet 
of  one  of  the  sphinxes  at  Karnak,  which  is  supposed  to  have  been  placed  there  at  least  six  hundred  years  before 
Christ.  A  piece  of  iron  was  taken  from  an  inner  joint  of  the  great  pyramid  at  Gizeh  in  1837.  Both  of  these  relics 
are  in  the  British  Museum.  The  reference  to  iron  in  Deuteronomy,  iv.  20,  apparently  indicates  that  in  the  time  of 
Moses  the  Egyptians  were  engaged  in  its  manufacture,  and  that  the  Israelites,  if  they  did  not  make  iron  for  their 
taskmasters,  were  at  least  familiar  with  the  art  of  manufacturing  it.  "  But  the  Lord  hath  taken  you,  and  brought 
you  forth  out  of  the  iron  furnace,  even  out  of  Egypt."  This  expression  is  repeated  in  I.  Kings,  viii.  51.  A  small 
piece  of  very  pure  iron  was  found  under  the  Egyptian  obelisk  which  has  recently  been  removed  to  New  York. 

The  use  of  iron  and  the  art  of  manufacturing  it  were  introduced  into  the  southern  and  western  portions  of 
Arabia  at  a  very  early  day,  and  this  may  have  been  done  by  the  Egyptians ;  it  is  at  least  established  that  some  of 
their  own  works  were  located  east  of  the  Red  sea.  In  1873  the  ruins  of  extensive  iron  works  of  great  antiquity 
and  of  undoubted  Egyptian  origiu  were  discovered  near  the  Wells  of  Moses,  in  the  Sinaitic  peninsula. 

The  country  which  lay  to  the  south  of  Egypt  is  supposed  to  have  produced  iron  in  large  quantities.  Iron  was 
also  known  to  the  Chaldeans,  the  Babylonians,  and  the  Assyrians,  who  were  cotemporaries  of  the  early  Egyptians. 
Some  writers  suppose  that  the  Egyptians  derived  their  supply  of  iron  principally  from  these  Asiatic  neighbors 
and  from  the  Arabians.  Babylon  was  built  about  seventeen  centuries  before  Christ,  and  Nineveh  was  of  about 
equal  antiquity.  Iron  ornaments  have  been  found  in  Chaldean  ruins,  and  Chaldean  inscriptions  show  that 
iron  was  known  to  the  most  ancient  inhabitants  of  JMesojiotamia.  In  the  ruins  of  Nineveh  the  antiquarian  Layard 
found  many  articles  of  iron  and  inscriptions  referring  to  its  use.  Among  the  articles  discovered  by  him  were 
iron  scales  of  armor,  from  two  to  three  inches  in  length.  "  Two  or  three  baskets  were  filled  with  these  relics." 
He  also  found  "a  perfect  helmet  of  iron,  inlaid  with  copper  bands."  In  the  British  Museum  there  are  preserved 
several  tools  of  iron  which  were  found  at  Nineveh  by  Layard,  including  a  saw  and  a  pick.  The  art  of  casting 
bronze  over  iron,  which  has  only  recently  been  introduced  into  modern  metallurgy,  was  known  to  the  Assyrians. 
At  Babylon  iron  was  used  in  the  fortifications  of  the  city  just  prior  to  its  capture  by  Cyrus,  in  the  sixth  century 
before  Christ.  In  a  celebrated  iuscription  Nebuchadnezzar  declares :  "  With  pillars  and  beams  plated  with  copper 
and  strengthened  with  iron  I  built  up  its  gates."  The  huge  stones  of  the  bridge  Imilt  by  his  daughter,  Nitocris, 
were  held  together  by  bands  of  iron  fixed  in  place  by  molten  lead. 

The  Book  of  Job,  which  relates  to  a  patriarchal  period  between  Abraham  and  Moses,  contains  frequent 
references  to  irou,  even  to  "bars  of  iron,"  "barbed  irons,"  "the  iron  weapon,"  and  "the  bow  of  steel."    In  the  2Sth 
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chapter  and  2d  verse  it  is  declared  that  "  iron  is  taken  out  of  the  earth."  In  the  19th  chapter  and  24th  verse  the 
"iron  pen,"  which  could  be  used  to  engrave  upon  a  rock,  is  mentioned.  Job  is  supposed  to  have  lived  in  the 
northern  part  of  Arabia,  in  the  Land  of  Uz,  which  was  separated  from  TJr  of  the  Chaldees,  where  Abraham  was 
born,  by  the  Euphrates.    Iron  ore  of  remarkable  richness  is  still  found  between  the  Euphrates  and  the  Tigris. 

Moses  led  the  children  of  Israel  out  of  Egypt  fifteen  or  sixteen  hundred  years  before  the  Christian  era.  Id 
the  story  of  their  wanderings  iron  is  frequently  mentioned.  In  Leviticus,  vii.  9,  the  frying-pan  is  mentioned. 
When  the  Israelites  under  Moses  spoiled  the  Midianites  they  took  from  them  iron  and  other  metals ;  when  they 
smote  Og,  the  king  of  Bashan,  they  found  with  him  an  iron  bedstead.  Canaan,  the  Land  of  Promise,  was  described 
by  Moses  in  Deuteronomy,  viii.  9,  as  "  a  land  whose  stones  are  iron."  Iron  is  still  made  in  the  Lebanon  mountains. 
In  Deuteronomy,  xxvii.  5,  C,  and  in  Joshua,  viii.  31,  the  use  of  iron  tools  in  building  an  altar  of  "whole  stones"  to 
the  Lord  is  prohibited,  which  shows  that,  not  only  did  the  Israelites  in  the  days  of  Moses  have  a  knowledge  of  iron 
tools  that  would  cut  stone,  but  that  the  Egj-ptians  must  have  possessed  the  same  knowledge.  After  the  Israehtes 
came  into  possession  of  Canaan  iron  is  frequently  mentioned  in  their  history,  some  of  the  earliest  references  being  to 
chariots  of  iron,  which  the  Canaanites  used  in  their  wars  with  them,  and  which  were  probably  armed  with  iron 
scythes.  Chariots  of  the  same  kind  were  doubtless  used  by  the  Egyptians.  Frequent  mention  is  made  of  agricultural 
implements  and  tools  of  iron,  and  of  iron  weapons  of  war.  In  the  description  of  the  armor  of  Goliath  it  is  said 
that  "his  spear's  head  weighed  six  hundred  shekels  of  iron."  Axes  and  saws  and  harrows  of  iron  are  mentioned 
in  the  reign  of  David,  and  axes  and  hammers  and  tools  of  iron  in  the  reign  of  Solomon.  Isaiah  also  speaks  of 
harrows  of  iron.  Daniel  says  that  "  iron  breaketh  in  pieces  and  subdueth  all  things."  When  David,  about  a 
thousand  years  before  Christ,  made  preparations  for  the  building  of  the  temple  he  "  prepared  iron  in  abundance 
for  the  nails  for  the  doors  of  the  gates  and  for  the  joinings;"  and  in  his  instructions  to  Solomon  concerning  it  he 
said  that  he  had  prepared  "brass  and  iron  withoitt  weight,"  and  that  of  gold,  silver,  brass,  and  iron  "there  is  no 
number." 

It  would  appear  that  the  Israelites  in  the  early  part  of  their  history  were  not  skilled  in  the  manufacture  or 
manipulation  of  iron,  but  were  greatly  dependent  upon  their  neighbors  for  iron  itself  and  for  the  skill  to  fashion  it. 
In  the  reign  of  Saul,  because  of  the  oppression  of  the  Phihstines,  "  there  was  no  smith  found  throughout  all  the 
land  of  Israel;  but  all  the  Israelites  went  down  to  the  Philistines  to  sharpen  every  man  his  share,  and  his  coulter,, 
and  his  axe,  and  his  mattock."  When  Solomon  came  to  build  the  temple  he  sent  to  Hiram,  king  of  Tyre,  for  "a 
man  cunning  to  work  in  gold,  and  in  silver,  and  in  brass,  and  in  iron."  The  Phcenicians  were  celebrated  as  workers 
in  all  the  metals. 

In  Jeremiah,  xv.  12,  the  question  is  asked  by  the  prophet:  "Shall  iron  break  the  northern  iron  and  the  steel?" 
The  northern  iron  and  steel  here  referred  to  were  probably  products  of  Chalybia,  a  small  district  lying  on  the 
southeastern  shore  of  the  Euxine,  the  inhabitants  of  which,  called  Chalibees  or  Chalybians,  were  famous  in  the 
days  of  Asiatic  pre-eminence  for  the  fine  quality  of  their  iron  and  steel.  Herodotus,  in  the  fifth  century  before 
Christ,  speaks  of  "the  Chalybians,  a  people  of  ironworkers."  They  are  said  to  have  invented  the  art  of  converting 
iron  into  steel,  but  it  is  probable  that,  as  they  used  magnetic  sand,  they  made  steel  mainly.  Latin  and  Greek  names 
for  steel  were  derived  from  the  name  of  this  people.  From  the  same  source  we  obtain  the  words  "chalybean"  and 
"chalybeate." 

But  other  eastern  nations  doubtless  made  steel  at  as  early  a  day  as  the  Chalybians.  In  Ezekiel,  xxvii.  12,  the 
merchants  of  Tarshish  are  said  to  supply  Tyre  with  iron  and  other  metals,  and  in  the  19th  verse  of  the  same  chapter 
the  merchants  of  Dan  and  Javau  are  said  to  supply  its  market  with  "bright  iron."  Tarshish  is  supposed  to  have 
been  a  city  in  the  south  of  Spain,  and  Dan  and  Javan  were  probably  cities  in  the  south  of  Arabia.  The  name 
Tarshish  may,  however,  have  referred  generally  to  the  countries  lying  along  the  western  coast  of  the  Mediterranean 
and  beyond  the  Pillars  of  Hercules.  Dan  and  Javan  may  have  supplied  iron  made  in  the  southern  part  of  Ara'bia, 
or  they  may  have  traded  in  the  "bright  iron,"  or  steel,  of  India.  The  period  embraced  in  the  references  quoted 
from  the  prophet  was  about  six  hundred  years  before  Christ.  Both  Tyre  and  Sidon  traded  in  all  the  products  of 
the  East  and  the  West  for  centuries  before  and  after  Ezekiel,  and  iron  was  one  of  the  products  which  they  suppUed 
to  their  neighbors,  the  Israelites. 

The  Persians  and  their  northern  neighbors,  the  Medes,  made  iron  long  before  the  Christian  era,  and  so  did  the 
Pavthians  and  other  Scythian  tribes.  The  Parthian  arrow  was  first  tipped  with  bronze,  but  afterwards  with  steel. 
The  Parthian  kings  are  snid  to  have  engaged  with  pride  in  the  forging  and  sharpening  of  arrow-heads.  Iron  is  still 
made  in  Persia  by  primitive  methods. 

India  appears  to  have  been  acquainted  with  the  manufacture  of  iron  and  steel  from  a  very  early  period.  When 
Alexander  defeated  Porus,  one  of  the  Punjaub  kings,  in  the  fourth  century  before  the  Christian  era,  Porus  gave  him 
thirty  pounds  of  Indian  steel,  or  wootz.  This  steel,  which  is  still  made  in  India  and  Persia,  was  a  true  steel,  and  of 
a  quality  unsuri^ssed  even  in  our  day.  It  was  and  still  is  manufactured  by  a  process  of  great  simplicity,  similar 
to  that  by  which  crticible  steel  is  now  manufactured.  Long  prior  to  the  Christian  era,  as  well  as  for  many  centuries 
afterwards,  Damascus,  the  capital  of  Syria,  manufactured  its  famous  swords  in  part  from  Indian  wootz.  The  people 
of  India  further  appear  to  have  become  familiar,  at  an  early  period  in  their  history,  with  processes  for  the  manufacture 
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of  iron  on  a  large  scale  which  have  since  been  lost.  It  is  circumstantially  stated  that  a  cylindrical  wrought-irou 
pillar  is  now  standing  at  the  principal  gate  of  the  ancient  mosque  of  the  Kutub,  near  Delhi,  in  India,  which  is 
about  60  feet  long,  16  inches  in  diameter  near  the  base,  contains  about  80  cubic  feet  of  metal,  and  weighs  probably 
over  17  tons.  The  immense  proportions  of  this  pillar  are  not  more  striking  than  its  ornate  finish.  An  inscription 
in  Sanscrit  is  variously  interpreted  to  assign  its  erection  to  the  ninth  or  tenth  century  before  the  Christian  era  or 
to  the  early  part  of  the  fourth  century  after  it.  In  the  ruins  of  Indian  temples  there  have  been  found  wrought-iron 
beams  similar  in  size  and  appearance  to  those  used  in  the  construction  of  buildings  at  the  present  time.  Metallurgists 
are  unable  to  understand  how  these  large  masses  of  iron  could  have  been  forged  by  a  people  who  appear  not  to 
have  possessed  any  of  the  mechanical  appliances  for  their  manufacture  which  are  now  necessary  to  the  production 
of  similar  articles. 

The  period  at  which  China  first  made  iron  is  uncertain,  but  great  antiquity  is  claimed  for  its  manufacture  iu  that 
mysterious  country.  In  a  Chinese  record  which  is  supposed  to  have  been  written  two  thousand  years  before  Christ 
iron  is  mentioned,  and  in  other  ancient  Chinese  writings  iron  and  steel  are  both  mentioned.  Pliny  the  Elder,  writing 
in  the  first  century  of  the  Christian  era,  thus  speaks  of  the  iron  of  China,  the  inhabitants  of  which  were  known  in 
his  day  as  the  Seres  :  "Howbeit,  as  many  kinds  of  iron  as  there  be,  none  shall  match  in  goodness  the  steel  that 
cometh  from  the  Seres,  for  this  commodity  also,  as  hard  ware  as  it  is,  they  send  and  sell  with  their  soft  silks  and  fine 
furs.    In  a  second  degree  of  goodness  may  be  placed  the  Parthian  iron."' 

It  may  be  assumed  as  susceptible  of  proof  that  the  knowledge  of  the  use  of  iron,  if  not  of  its  manufacture,  was 
common  to  all  the  people  of  Asia  and  of  Northern  Africa  long  previous  to  the  Christian  era.  The  Phoenicians  would 
carry  this  knowledge  to  their  own  great  colony,  Carthage,  which  was  founded  in  the  ninth  century  before  Christ,  and 
to  all  the  colonies  and  nations  inhabiting  the  shores  of  the  Mediterranean.  Phoenician  merchants  obtained  iron  from 
such  distant  countries  as  Morocco  and  Sixain,  and  possibly  even  from  India  and  China,  as  well  as  from  nearer  sources. 
But  in  time  the  merchants  of  Tyre  and  the  "ships  of  Tarshish"  deserted  the  places  that  long  had  known  them, 
empire  after  empire  fell  iu  ruins,  and  with  the  fading  away  of  Asiatic  and  African  civilization  and  magnificence  the 
manufacture  and  the  irse  of  iron  in  Asia  and  Africa  ceased  to  advance.  Egypt  has  probably  not  made  iron  for  nearly 
three  thousand  years,  and  probably  no  more  iron  is  made  iu  all  Asia  to-day  than  was  made  in  its  borders  twenty-five 
centuries  ago,  when  Babylon  was  "the  glory  of  kingdoms,  the  beauty  of  the  Chaldees'  excellency." 

THE  EAELY  USE  OF  lEOi^  IX  EUROPE. 

The  authentic  history  of  the  use  of  iron  in  Europe  does  not  begin  until  about  the  period  of  the  first  Olympiad, 
corresponding  to  the  year  776  before  the  Christian  era,  although  both  Grecian  poetry  and  the  traditions  of  the 
Grecian  heroic  age  have  transmitted  to  us  many  references  to  iron  long  prior  to  that  period.  About  the  time  of  Moses 
the  Phoenicians  are  said  to  have  introduced  into  Greece  the  art  of  working  in  iron  and  other  metals.  Minos,  king  of 
Crete,  was  indebted  to  them  for  the  tools  which  enabled  him  to  build  his  powerful  fleet.  In  the  fifteenth  century 
before  Christ  the  burning  of  the  forests  on  Mount  Ida,  iu  Crete,  is  said  to  have  accidentally  communicated  to  the 
inhabitants  the  art  of  obtaining  iron  from  native  ores.  This  discovery  enabled  the  Idtei  Dactyli,  who  were  priests 
of  Cybele,  to  introduce  the  manufacture  of  iron  and  steel  into  Phrygia,  a  Greek  colony  iu  Asia  Minor.  So  read  some 
of  the  stories  which  have  come  down  to  us  from  the  heroic  age  of  Greece,  and  which,  like  the  well-known  story  of 
Vulcan  and  his  forges  on  the  island  of  Lemnos,  may  be  wholly  fabulous  ;  but  there  is  nothing  improbable  iu  the 
conclusion  which  may  be  derived  from  them,  that  they  point  to  a  very  early  use  of  iron  by  the  Greeks.  From 
Phoenicia  certainly,  and  probably  also  from  Egypt,  they  would  be  likely  to  derive  a  knowledge  of  its  use  in  the 
mechanic  arts  at  least  a  thousand  years  before  Christ.  It  is  worthy  of  notice  that  the  mythologies  of  both  Greece 
and  Egypt  attributed  the  invention  of  the  art  of  manufacturing  iron  to  the  gods— a  fact  which  of  itself  may  be 
regarded  as  establishing  the  great  antiquity  of  the  art  in  both  countries. 

The  poems  of  Homer,  who  is  supposed  to  have  lived  about  850  years  before  the  Christian  era,  and  therefore  before 
the  era  of  authentic  Grecian  history,  make  frequent  mention  of  iron,  and  the  art  of  hardening  and  tempering  steel 
is  fully  described  in  the  reference  to  the  plunging  of  Ulysses'  firebrand  into  the  eye  of  Polyphemus— an  act  likened 
to  that  of  the  smith  who  "plunges  the  loud-hissing  axe  into  cold  water  to  temper  it,  for  hence  is  the  strength  of 
iron."  It  would  appear,  however,  from  the  otier  by  Achilles  of  "  a  mass  of  iron,  shapeless  from  the  forge,"  as  a  prize 
at  the  funeral  games  of  Patroclus,  that  iron  was  not  abundant  in  Greece  at  the  time  of  the  Trojan  war,  nor  ia  the 
days  of  Homer  himself.  Troy  fell  in  the  year  1181  before  the  Christian  era.  The  address  of  Achilles  to  the  Greeks, 
when  offering  the  prize,  indicates  how  valuable  iron  was  to  them  in  the  heroic  age. 

Stand  fortli,  whoever  will  contend  for  this ; 
And  if  broad  fields  and  rich  be  his,  the  mass 
Will  last  him  many  years.     The  man  who  tends 
His  flocks,  or  guides  his  plow,  need  not  be  sent 
To  town  for  iron :  he  will  have  it  here. 

Homer  mentions  steel  axes  as  valuable  prizes  to  be  contended  for  iu  the  Grecian  games,  and  he  also  mentions 
steel  weapons  of  war,  although  rarely.     He  speaks  again  of  some  ir'on  as  being  bright  and  white,  the  inference  being 
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that  steel  is  referred  to.  The  Eight  Honorable  William  E.  Gladstone,  in  his  Homeric  Synchronisms,  says:  "Iron  is 
in  Homer  extremely  rare  and  precious.  He  mentions  nothing  massive  that  is  made  of  this  material."  Mr.  Gladstone 
cites  a  number  of  references  in  Homer  to  iron  and  steel — the  arrow-head  of  Pandaros,  the  dagger  of  AchiUes,  "  the 
cutting  tool  of  the  chariot-maker  for  such  fine  work  as  shaping  the  felloe  of  the  wheel,"  a  knife  for  slaying  oxen,  and 
axes  and  adzes  of  steel.  Hesiod,  who  is  supposed  to  have  been  cotemporary  with  Homer,  mentions  iron  and  its 
qualities  in  his  writings. 

We  come  next  to  that  period  of  Grecian  history  which  introduces  us  to  historical  personages  and  historical  events. 
Lycurgus,  who  lived  about  the  time  of  the  first  Olympiad,  required  the  Spartans  to  use  iron  as  money;  he  "allowed 
nothing  but  bars  of  iron  to  pass  in  exchange  for  every  commodity."    These  bars,  for  which  iron  rings  or  quoits 
were  afterwards  substituted,  may  have  been  made  from  the  iron  ores  which  were  found  in  abundance  in  Laccnia, 
or  they  maj^  have  been  obtained  abroad;  but  the  use  of  iron  as  a  measure  of  value  in  the  days  of  Lycurgus 
indicates  that  this  metal  could  not  then  have  been  a  rare  commodity.     If  it  had  been  a  precious  metal  Lycurgus 
would  not  have  enforced  its  use  as  money.    The  iron  ores  of  Elba  were  worked  by  the  Greeks  as  early  as  the 
year  700  before  Christ.    They  called  the  island  ^thalia,  "from  the  blazes  of  the  iron  works."    The  working  of 
the  ores  of  this  island  is  mentioned  by  Herodotus,  who  lived  in  the  fifth  century  before  Christ;  by  Diodorus,  a 
Sicilian  historian  of  the  first  century  before  Christ ;  and  by  Strabo,  a  Greek  traveler  and  geographer,  who  lived  at 
the  beginning  of  the  Christian  era.     The  Phoenicians  made  iron  on  the  island  of  Eubcea  at  a  very  early  day,  and  the 
Greeks  afterwards  actively  i^rosecuted  the  same  pursuit.     Strabo  speaks  of  the  mines  of  Eubcea  as  being  partially 
exhausted  in  his  day.    In  Bceotia,  on  the  mainland  of  Greece,  iron  was  also  made  in  very  early  times,  and  probably 
in  other  parts  of  the  Grecian  mainland  and  on  the  Grecian  islands  where  iron  ores  are  now  found.     On  the  island 
of  Seriphos  the  ores  are  of  the  richest  quality.    Herodotus  speaks  of  iron  heads  to  lances  and  arrows  in  his  day. 
He  also  mentions  a  silver  bowl  inlaid  with  iron,  the  work  of  Glaucus  the  Chian,  which  Alyattes  dedicated  at 
Delphi  about  the  year  560  before  Christ.     Chalybian  steel  was  imported  into  Greece  in  the  time  of  Herodotus;  and 
in  the  time  of  Aristotle,  who  lived  a  century  later,  the  Greeks  were  themselves  familiar  with  the  manufacture  of 
steel.     Sophocles,  who  died  in  the  year  406  before  Christ,  speaks  of  the  tempering  of  iron  in  water.    The  manufacture 
of  swords  of  steel  about  this  time  received  some  attention  in  Greece,  as  it  did  elsewhere.    The  father  of  Demosthenes, 
who  was  a  manufacturer  of  arms,  probably  made  steel  swords.     Iron  and  steel  weapons  of  war  began  to  displace 
those  of  bronze  in  most  Mediterranean  countries  about  the  time  of  the  battle  of  Marathon,  which  was  fought  in  the 
year  490  before  Christ.     When  Xerxes  invaded  Greece,  ten  years  after  the  battle  of  Marathon,  the  Assyrians  in  his 
army  carried  wooden  clubs  "knotted  with  iron."     The  use  of  iron  scythes  as  well  as  iron  sickles  was  commou 
among  the  Greeks  about  this  time.    Alexander,  in  the  fourth  century  before  Christ,  is  said  by  Pliny  to  have 
strengthened  a  bridge  over  the  Euphrates,  at  Zeugma,  with  a  chain  made  of  links  of  iron.    Daimachus,  a  writer 
who  was  cotemporary  with  Alexander,  enumerates  four  different  kinds  of  steel  and  their  uses — the  Chalybdic, 
Synopic,  Lydian,  and  Lacedaemonian.     Each  kind  of  steel  was  adai)ted  to  the  manufacture  of  a  particular  tool. 
Erom  the  Chalybdic  and  Synopic  were  made  ordinary  tools ;  from  the  Lacedaemonian  were  made  files,  augers, 
chisels,  and  stone-cutting  implements ;  and  from  the  Lydian  were  made  swords,  razors,  and  surgical  instruments. 
The  accounts  left  by  this  and  other  writers  indicate  great  proficiency  by  the  Greeks  in  the  use  of  steel,  and  the 
possession  of  much  skill  in  its  manufacture. 

A  description  of  one  of  the  "  naval  monsters"  constructed  by  Archimedes  for  King  Hiero,  of  Syracuse,  about  the 
middle  of  the  third  century  before  the  Christian  era,  shows  the  great  extent  to  which  the  use  of  iron  had  then  been 
carried  by  the  Greeks.  "To  each  of  the  three  masts  was  attached  a  couple  of  engines  which  darted  iron  bars  and 
masses  of  lead  against  the  enemy.  The  sides  of  the  ship  bristled  with  iron  spikes,  designed  to  protect  it  against 
boarding;  and  on  all  sides  were  likewise  grapples  which  could  be  flung  by  machines  into  the  galleys  of  the  foe.  The 
ship  was  supplied  with  twelve  anchors,  of  which  four  were  of  wood  and  eight  of  iron." 

According  to  accepted  chronology,  Eome  was  founded  in  the  year  753  before  the  Christian  era.  It  reached 
the  culmination  of  its  power  about  the  end  of  the  first  century  of  that  era.  From  its  foundation  to  the  beginning 
of  its  decline  embraced  a  period  of  about  nine  hundred^ years.  During  the  first  part  of  this  period  Eome  was 
favored  with  the  experience  of  older  nations  in  the  use  and  manufacture  of  iron,  and  during  the  last  part  of 
it  she  greatly  contributed  by  her  energy  and  progressive  spirit  to  extend  its  use  and  to  increase  its  production. 
The  Greeks  were  the  great  teachers  of  the  Eomans  in  all  the  arts,  including  metallurgy ;  but  the  Etruscans,  who 
were  the  near  neighbors  of  the  Eomans,  and  whom  they  in  time  supplanted,  also  contributed  greatly  to  their 
knowledge  of  the  arts  of  ancient  civilization.  The  Etruscans,  however,  owed  their  civilization  in  large  part  to  the 
Tyrrhenian  Greeks,  with  whom  they  coalesced  centuries  before  Eome  was  founded.  Etruria  was  largely  devoted 
to  commerce,  and  among  the  countries  with  which  it  traded  were  Phoenicia  and  Carthage,  as  well  as  Greece  and  its 
colonies.  From  all  these  countries  Etruscan  civihzation  was  invigorated  and  diversified,  and  Eome  in  its  early  days 
enjoyed  the  benefit  of  this  iuvigoration  and  diversification.  That  it  early  acquired  from  the  Etruscans  a  knowledge 
of  the  use  and  manufacture  of  iron  can  easily  be  imagined,  and  subsequent  direct  contact  with  Grecian  colonies  and 
with  Greece  itself  Avould  extend  this  knowledge.  The  island  of  Elba  lay  off  the  Etruscan  coast,  and,  as  has  been 
already  stated,  its  iron  ores  were  extensively  used  by  the  Greeks  about  the  time  when  Eome  was  founded.    Its  mines 
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were  also  worked  by  tlie  Etruscans,  and  its  ores  were  smelted  both  on  the  island  and  on  the  mainland.  They  were 
also  taken  to  other  countries  to  be  converted  into  iron.  After  a  lapse  of  twenty-five  centuries  the  iron  ores  of  this 
celebrated  island  are  still  exported,  many  cargoes  finding  their  way  to  the  United  States.  The  Eomans  would  also 
obtain  iron  from  the  islands  of  Corsica  and  Sardinia,  but  chiefly  from  the  former.  This  island  was  occupied  by  the 
Ligurians  and  the  Etruscans  about  the  time  of  the  founding  of  Eome,  and  by  the  Etruscans  for  centuries  afterwards. 
The  Carthaginians  succeeded  the  Etruscans,  and  the  Eomans  the  Carthaginians.  Iron  was  made  in  Corsica  from 
the  earhest  times,  and  is  still  made  in  small  quantities.  The  island  has  given  a  name  to  the  Corsican  forge,  which 
is  yet  in  use.  A  few  years  ago  ten  of  these  forges  were  in  operation  in  Corsica,  and  they  were  probably  almost 
identical  in  character  with  those  which  were  used  on  the  island  when  Eome  was  founded. 

Iron  is  frequently  mentioned  in  the  early  history  of  Eome.  A  war  between  the  Komans  and  the  Etruscans, 
the  latter  being  led  by  their  king,  Porsenna,  occurred  in  the  year  507  before  Christ,  and  among  the  conditions  of 
peace  exacted  by  the  victorious  Etruscan  king  was  one  which  prohibited  the  Eomans  from  using  iron  except  for 
agricultural  purposes.  In  the  year  390  before  Christ,  when  Eome  was  about  to  be  ransomed  from  the  Gauls,  under 
Brennus,  by  a  large  payment  of  gold,  Camillus,  the  Eoman  dictator,  demurred,  and  declared  that  Eome  should  be 
ransomed  with  iron  and  not  with  gold,  and  that  his  sword  alone  should  purchase  peace.  Another  notable  mention 
of  iron  in  the  early  history  of  Eome  occurs  in  the  account  of  the  defeat  of  the  Carthaginian  fleet  in  the  first  Punic 
war.  The  consul  Duilius  took  command  of  the  hastily-constructed  Eoman  fleet,  and  upon  encountering  the 
Carthaginian  fleet  he  connected  his  ships  with  those  of  the  enemy  by  means  of  grappling-irons,  through  which,  and 
the  superior  prowess  of  the  Eomans,  he  gained  for  Eome,  in  the  year  260  before  Christ,  her  first  naval  triumph. 
The  Etruscan  town  of  Pupluna  furnished  Scipio  with  iron  in  the  second  Puuic  war,  and  it  is  stated  that  many 
thousand  tons  of  scoria  are  now  lying  on  the  beach  close  to  its  site. 

Some  of  the  swords  and  javelins  of  the  Eomans  were  made  of  iron  or  steel  in  the  fifth  century  before  the 
Christian  era,  but  their  agricultural  implements,  as  has  been  shown  in  the  reference  to  Etruria,  were  made  of  iron 
at  an  earlier  period.  The  Eoman  battering-ram,  which  was  borrowed  from  the  Greeks,  had  a  head  of  iron,  and 
iron  rings  were  placed  around  its  beam.  The  Eomans  used  this  engine  of  war  at  the  siege  of  Syracuse,  in  the  year 
212  before  Christ.  Prior  to  this  time  iron  and  steel  tools  were  in  common  use  among  the  carpenters,  masons, 
shipwrights,  and  other  tradesmen  of  Eome.  At  the  beginning  of  the  Christian  era  iron  was  in  general  use 
throughout  the  Eoman  Empire,  the  supply  being  derived  from  many  countries  which  were  subject  to  it-s  sway.  In 
the  Acts  of  the  Apostles,  xii.  10,  is  a  statement  which  indicates  that  iron  was  used  at  this  period  for  architectural 
purposes  and  in  public  works.  "When  they  were  past  the  first  and  second  ward  they  came  unto  the  iron  gate  that 
leadeth  unto  the  city."  Iron  was,  however,  used  especially  for  tools,  agricultural  implements,  and  weapons  of 
offense  and  defense.  Pliny  says  that  "iron  ores  are  found  almost  everywhere,"  and  that  "the  processes  for  refining 
the  metal  are  nearly  everywhere  the  same."  It  does  not  appear,  however,  that  the  Eomans  made  iron  at  this  time 
either  at  Eome  or  in  its  immediate  vicinity.  Pbny  remarks  that  "  in  abundance  of  metals  of  every  kind  Italy 
yields  to  no  land  whatever,  but  all  search  for  them  has  been  prohibited  by  an  ancient  decree  of  the  Senate."  This 
prohibition  probably  applied  only  to  the  territory  surrounding  Eome.  Vestiges  of  iron  used  by  the  Eomans  in  the 
first  century  after  Christ  have  been  found  in  the  ruins  of  the  Coliseum,  which  was  built  by  the  emperor  Vespasian. 
This  iron  was  used  as  clamps  to  bind  together  the  stones  of  that  remarkable  structure.  Iron  has  also  been  found 
in  the  ruins  of  Pompeii,  which  was  destroyed  about  the  time  the  Coliseum  was  built. 

In  the  northern  part  of  Italy,  just  south  of  the  Alps,  corresponding  to  Piedmont  and  Lombardy  of  the  present 
day,  iron  was  made  by  the  Eomans  in  the  first  and  second  centuries  before  the  Christian  era.  Pliny  speaks  of  the 
excellence  of  the  water  at  Comum,  now  Como,  for  tempering  iron,  although  iron  ores  were  not  found  there.  Among 
the  provinces  which  contributed  largely  to  the  Eoman  supply  of  iron  at  this  time  was  Noricum,  corresponding  to  Styria 
and  Carinthia  in  Austria.  Both  Pliny  and  Ovid,  who  lived  at  the  beginning  of  the  Christian  era,  speak  of  iS'orican 
iron  as  being  of  superior  quality,  and  it  is  certain  that  ferrum  noricum  was  celebrated  throughout  Italy  before  their 
day.  The  best  of  swords  were  made  from  it  in  the  reign  of  Augustus :  Horace  speaks  of  them.  The  spathic  ores  of 
Styria  and  Carinthia  are  stiU  held  in  high  favor;  and  the  supply  of  ore,  especially  in  the  famous  iron  mountains  of 
Erzberg  and  Huttenberg,  shows  no  signs  of  exhaustion  at  the  end  of  twenty  centuries  of  almost  constant  use.  Iron 
is  still  made  in  these  provinces  of  Austria  in  small  forges  which  are  almost  as  primitive  in  character  as  those  used  by 
their  ancient  Celtic  inhabitants.  Celtic  and  Eoman  implements  and  medals,  including  a  coin  of  the  emperor  Nerva, 
who  lived  m  the  first  century  of  the  Christian  era,  have  been  found  in  mounds  of  slag  in  the  vicinity  of  Carinthian 
mines. 

Cotemporaneously  with  the  working  of  the  Norican  iron  mines  by  the  Celts,  the  Quadi,  who  inhabited  the 
province  of  Moravia,  lying  north  of  Noricum,  also  made  iron.  The  geographer  Ptolemy,  who  lived  in  the  secoad 
century  of  the  Christian  era,  makes  mention  of  the  Quadi  as  ironworkers.  Great  antiquity  is  also  claimed  for  the  iron 
industry  of  that  vast  country  which  was  known  to  the  Eomans  as  Sarmatia,  now  known  as  Eussiain  Europe.  The 
nomadic  Scythians  would  doubtless  carry  the  art  of  ironmaking  to  the  Ural  mountains,  where  iron  ore  was  and  stiU 
is  abundant.  One  of  the  Greek  poets  calls  Scythia  "the  mother  of  iron "— Scy  thia  comprising  the  countries  lymg 
"orth,  east,  and  south  of  the  Caspian  sea.  ^'^^ 
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The  Phoenicians  are  known  to  have  founded  colonies  in  France  and  in  Spain  prior  to  the  sixth  century  before 
Christ.  They  had  settlements  in  Southern  Gaul,  on  the  Garonne  and  Ehone.  The  ancient  city  of  Massilia,  now 
Marseilles,  is  supposed  to  occupy  the  site  of  a  Phoenician  trading-post  which  fell  into  the  possession  of  the  Phocsean 
Greeks  about  the  period  we  have  mentioned,  who  gave  to  it  great  commercial  and  manufacturing  importance.  The 
Greeks  also  planted  other  colonies  in  Southern  France.  The  city  of  Tartessus,  or  Tarshish,  is  supposed  to  have 
been  one  of  the  Phoenician  settlements  in  the  south  of  Spain ;  the  city  of  Gades,  or  Cadiz,  was  another.  Tartessus 
stood  between  the  two  arms  of  the  Guadalquivir ;  but  in  the  time  of  Strabo,  who  died  about  the  year  25  of  the 
Christian  era,  it  had  ceased  to  exist ;  Gades  was  its  near  neighbor,  and  still  exists.  It  is  probable  that  the  Phoenicians 
introduced  the  manufacture  of  iron  among  the  native  inhabitants  of  France  and  Spain ;  the  Iberians  and  Celtiberi- 
ans  of  the  latter  country  were  certainly  active  in  mining  and  working  in  metals  several  hundred  years  before  the 
Christian  era,  and  enjoyed  an  extensive  trade  in  metals  with  Tyre  and  Carthage. 

Under  Grecian  iniluence,  which  succeeded  that  of  the  Phoenicians  in  Spain,  the  Celtiberians,  who  inhabited 
the  central  and  northeastern  i)arts  of  the  country,  continued  to  make  iron,  and  to  this  was  joined  the  manufacture 
of  steel.  The  famous  forges  of  Aragon  and  Catalonia  were  active  during  the  Grecian  occupation  of  Spain.  The 
Carthaginians  for  a  brief  time  succeeded  the  Greeks  in  Spain,  and  about  two  centuries  before  the  Christian  era  the 
Eomans  succeeded  the  Carthaginians.  The  Romans  greatly  extended  the  arts  of  their  advanced  civilization  among 
the  native  inhabitants.  They  gave  special  encouragement  to  the  manufacture  of  iron  and  steel,  although  injustice 
to  the  Celtiberians  it  must  be  said  that  their  metallurgical  skill  was  at  least  equal  to  that  of  the  Eomans.  Polybius, 
a  Greek  historian  who  flourished  in  the  second  century  before  Christ,  says  that  the  helmet  and  armor  of  the  Eomau 
soldier  were  of  bronze,  but  that  the  sword  was  a  cut-and-thrust  blade  of  Spanish  steel.  At  the  battle  of  Oannse,  In 
the  year  216  before  Christ,  the  Eomans  had  learned  from  the  Carthaginians  at  very  great  cost  the  value  of  the  Spanish 
sword.  Livy  has  recorded  the  fines  which  were  imposed  by  Cato  the  Censor  on  the  Celtiberian  iron  works  after  the 
Eoman  war  with  Spain  in  the  year  194  before  Christ.  About  the  time  these  fines  were  imposed,  the  town  of  Bilbilis, 
near  the  present  Moorish-built  town  of  Calatayud,  in  Aragon,  and  the  little  river  Salo  were  celebrated  as  the  center 
of  the  iron  district  of  Celtiberia.  The  water  of  the  Salo  was  supposed  to  possess  special  qualities  for  the  tempering 
of  steel.  The  same  excellence  was  attributed  to  other  streams  in  Spain  and  in  some  other  countries.  Diodorus 
speaks  of  the  excellent  two-edged  swords,  "  exactly  tempered  Avith  steel,"  and  of  other  arms  which  the  Celtiberians 
in  Aragon  manufactured  from  rods  of  iron  which  had  been  rusted  in  the  ground  "  to  eat  out  all  the  weaker  particles 
of  the  metal,  and  leave  only  the  strongest  and  purest."  He  says  that  the  swords  which  were  manufactured  from 
these  rods  "are  so  keen  that  there  is  no  helmet  or  shield  which  cannot  be  cut  through  by  them."  Plutarch,  who 
died  about  the  year  140  of  the  Christian  era,  gives  the  same  account  of  the  Celtiberian  method  of  purifying  iron. 
Pliny  speaks  of  the  excellent  iron  of  Bilbilis  and  Turiasso,  the  latter  a  town  in  Tarragona,  and  of  an  extensive 
mountain  of  iron  upon  the  coast  of  Biscay,  probably  Somorrostro.  Iron  ore  from  the  coast  of  Biscay  is  now  exported 
in  large  quantities  to  Great  Britain,  the  United  States,  and  other  countries.  Toledohas  been  famous  since  the 
Eoman  occupation  of  Spain  for  its  manufacture  of  swords,  but  this  industry  existed  at  Toledo  before  the  appearance 
of  the  Eomans.  The  town  was  captured  by  them  in  the  year  192  before  Christ.  The  Eoman  army  from  that  time 
forward  was  provided  with  steel  swords  from  Toledo  and  other  places  in  Spain.  The  manufacture  of  Toledo  blades 
probably  attained  its  greatest  development  in  the  fifteenth  and  sixteenth  centuries.  The  business  still  continues. 
A  certain  degree  of  mystery  has  always  surrounded  the  manufacture  of  these  swords,  and  the  same  may  be  said  of 
tlie  manufacture  of  the  equally-celebrated  Damascus  blades. 

The  iron  industry  of  Spain  was  the  first  in  the  world  for  many  hundred  years  after  the  Eomans  obtained  a  foothold 
in  the  country,  surviving  the  downfall  of  the  Eoman  power  in  the  peninsula,  and  flourishing  under  the  subsequent 
rule  of  the  Visigoths.  This  distinction  was  strengthened  when  the  Moors  became  masters  of  the  greater  part  of 
Spain,  in  the  beginning  of  the  eighth  century  of  the  Christian  era.  They  stimulated  the  further  development  of  the 
iron  manufacture  in  the  districts  subject  to  their  sway.  At  the  same  time  the  native  inhabitants  who  had  successfully 
resisted  the  Moorish  arms  continued  to  push  their  small  Catalan  forges  still  farther  into  the  Pyrenees  and  along  the 
coast  of  Biscay,  lighting  up  the  forests  in  every  direction.  So  prominent  did  the  iron  industry  of  Spain  become  that 
its  ironworkers  were  sought  for  by  other  countries,  and  on  the  French  side  of  the  Pyrenees,  and  in  the  mountains 
of  Germany,  and  along  the  Ehiue,  they  set  up  many  of  their  small  forges.  The  Catalan  forge,  which  received  its 
name  from  Catalonia,  has  been  introduced  into  every  civilized  country  of  modern  times  that  produces  iron,  and 
it  still  exists  in  almost  its  original  simplicity  in  the  mountains  of  both  Spain  and  France. 

Prance  did  not  at  an  early  period  in  its  history  make  the  same  progress  in  the  manufacture  of  iron  that  has 
been  recorded  of  Spain,  partly  because  it  did  not  receive  the  same  outside  attention  which  made  Spain  a  center 
successively  of  Grecian,  Eoman,  Gothic,  and  Moorish  civilization,  but  partly  also  because  it  did  not  possess  iron  ores 
of  the  same  rich  quality  as  those  of  Spain.  It  may  be  said,  however,  that  the  use  of  iron  weapons  was  well  known 
to  the  Gauls  who  confronted  the  Eomans  hundreds  of  years  before  the  Christian  era,  and  to  their  successors  who 
opposed  the  armies  of  Julius  Ciusar,  who  refers  frequently  to  their  use  of  iron.  In  speaking  of  the  Veneti,  who 
inhabited  the  southern  part  of  Brittany,  he  makes  the  remarkable  statement  that  the  anchors  for  their  ships  were 
tastened  to  tliem  with  iron  chains  instead  of  cables.     He  also  savs  that  the  benches  of  the  ships  were  fastened  with 
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iron  spikes  of  the  thickness  of  a  man's  thumb.     This  circumstantial  statement  denotes  great  familiarity  with  the  use 
of  iron  by  the  \''eneti.     In  describing  the  siege  of  Avaricum,  the  modern  Bourges,  a  fortified  town  of  the  Bituri"es 
Cssar  says  that  "there  are  in  their  territories  extensive  iron  mines,  and  consequently  every  description  of  miniuo- 
operations  is  known  and  i^racticed  by  them." 

For  hundreds  of  years  after  Caesar's  time  only  faint  glimpses  are  furnished  us  of  an  iron  industry  in  France. 
During  this  period  it  was  doubtless  wholly  confined  to  Catalan  forges.  Stiicliofens,  or  high  bloomaries,  were  in  use 
iu  Alsatia  and  Burgundy  in  the  tenth  century.  When  William  the  Norman  invaded  England  in  1066  he  was 
accompanied  by  many  smiths  who  were  armorers  and  horse-shoers,  and  therefore  skilled  workers  iu  iron.  The 
modern  blast  fiu-nace  is  supposed  to  have  originated  in  the  Ehine  provinces  about  the  beginning  of  the  fourteenth 
century,  but  whether  in  France  or  Germany  or  Belgium  is  not  clear.  A  hundred  years  later,  in  1409,  there  was  a 
blastfurnace  iu  the  valley  of  Massevaux,  in  France,  and  it  is  claimed  by  Laudrin  that  France  had  many  blast  furnaces 
about  1450. 

Iron  was  made  by  the  Belgse  as  early  as  the  time  of  Julius  Caesar,  and  possibly  at  an  earlier  date.  Heaps  of  iron 
cinder,  which  archseologists  decide  to  be  as  old  at  least  as  the  Eoman  occupation  of  Gallia  Belgica,  have  recently 
been  found  on  the  tops  of  ferruginous  hillocks  iu  the  provinces  of  Brabant  and  Antwerp,  and  in  these  cinder  heaps 
flint  arrow-heads  and  fragments  of  coarse  pottery,  characteristic  of  the  earliest  dawn  of  civilization,  have  been 
discovered.  During  the  Eoman  occupation  of  the  country  iron  was  produced  in  many  places  in  Belgium,  a  fact  which 
is  attested  by  heaps  of  cinder  or  slag  which  yet  exist  and  are  found  in  association  with  Eoman  relics.  It  has  been 
supposed  that  the  iron  which  was  made  in  Belgium  at  this  period  was  produced  in  low  bloomaries  without  an  artificial 
blast.  We  do  not  again  hear  of  the  Belgian  iron  industry  until  the  tenth  century,  when  high  bloomaries,  or  wolf 
furnaces,  otherwise  stilclcofens,  were  in  operation  in  the  valley  of  the  Meuse.  Wo  are  informed  that  "iron  was  made 
to  perfection  in  the  Netherlands  "  in  the  twelfth  century.  In  the  fourteenth  century  high  furnaces,  or  flussofens,  were 
iu  existence  in  Belgium.  In  1340  a  furnace  of  this  description  was  built  at  Marche  les  Dames,  near  Namur,  to  which, 
in  1345,  special  privileges  were  granted  by  William,  count  of  Namur.  These  furnaces  were  true  blast  furnaces, 
producing  cast  iron.  In  1560  there  were  iu  operation  iu  Belgium,  according  to  M.  Deby,  35  blast  fiu'naces  and  85 
forges. 

Near  Saarbrucken,  iu  Eheuish  Prussia,  where  the  first  battle  between  the  French  and  the  Germans  was  fought 
iu  the  war  of  1870,  iron  is  said  to  have  been  made  iu  the  days  of  Eoman  ascendency,  but  the  Germans  do  not  appear 
during  this  period  to  have  been  as  familiar  as  their  neighbors  with  its  manufacture.  Polybius,  however,  states  that 
tlie  Teutons  and  the  Cimbri,  from  northwestern  Germany,  who  iuvaded  Italy  and  Gaul  near  the  close  of  the  second 
century  before  Christ,  "  were  already  familiar  with  iron,  and  possessed  weapons  of  that  metal."  Tacitus  informs  us 
that  "iron  does  not  abound  in  Germany,  if  we  may  judge  from  the  weapons  in  general  use.  Swords  and  large  lances 
are  seldom  seen.  The  soldier  grasps  his  javelin,  or,  as  it  is  called  iu  their  language,  his  fram,  an  instrument  flipped 
with  a  short  and  narrow  piece  of  iron,  sharply  pointed,  and  so  commodious  that,  as  occasion  requires,  he  can  manage 
it  in  close  engagement  or  in  distant  combat."  He  further  says  that  the  use  of  iron  was  unknown  to  the  ^styans, 
who  inhabited  the  northern  part  of  Germany  lyiug  upon  the  Baltic;  "their  general  weapon  was  the  club."  The 
Crothinians  are  described  by  Tacitus  as  a  people  who  "submit  to  the  drudgery  of  digging  iron  in  mines"  for  the 
•Quadi,  who  were  their  neighbors.  Ernest,  the  German  editor,  says  the  Gothiniaus  had  iron  of  their  own,  and  did 
not  make  use  of  it  to  assert  their  liberty.  Tacitus  wrote  his  Treatise  on  Germany  about  the  close  of  the  first  century 
of  the  Christian  era.  From  this  time  forward  the  couditiou  of  tlie  German  iron  industry  is  enveloped  in  obscurity 
until  the  eighth  century,  when  we  hear  of  iron  works,  probably  wolf  furnaces  or  stuekofens^  in  the  district  of  the 
river  Lahn,  in  Nassau,  where  iron  of  great  celebrity  was  made  by  a  guiki  of  "forest  smiths"  in  780.  We  are 
informed  by  Maw  and  Dredge  that  "they  had  their  special  privileges,  kept  an  irou  mart  at  Wetzlar,  and  sent  their 
products  regularly  to  the  great  annual  fairs  at  Frankfort-on-the-Maiu.  This  irou  industry  was  especially  flourishing 
during  the  thirteenth,  fourteenth,  and  fifteenth  centuries."  During  the  eighth  century  we  hear  also  of  the  iron 
industry  of  the  principality  of  Siegen.  There  was  a  steel  forge  at  the  town  of  Siegen  iu  1288,  which  had  been  in 
existence  before  the  eleventh  century.  The  iron  industry  of  Siegen  was  very  active  during  the  Middle  Ages. 
About  the  middle  of  the  thirteenth  century  stiiclvfem  were  in  use  iu  Siegen.  Percy  says  that  m  the  beginning  of  the 
fifteenth  century  pig  iron  was  made  in  Siegen  in  Uauofens.  Irou  was  made  iu  Saxony  as  early  as  the  eighth  century. 
Alexander  informs  us  that  the  flussofen\i\s,  introduced  into  Saxony  in  1550,  and  that  the  wooden  bellows  was 
invented  about  this  time  by  Hans  Lobsinger,  an  organist  of  Nuremberg.  Iron  was  made  in  the  Hartz  mountains 
in  the  eighth  century.  In  the  Thuringian  mountains  wolf  furnaces  and  bloomaries  were  iu  existence  iu  the  tenth 
century,  and  blast  furnaces  in  the  fourteenth  century.  Alexander  states  that  in  the  latter  half  of  the  sixteenth 
century  there  was  a  furnace  in  these  mountains  24  feet  high  aud  G  feet  wide  at  the  boshes,  built  by  Haus-sien,  a 
Voigtlauder.  In  1377  cast-iron  guns  were  made  near  Erfurt,  iu  Thuringia.  In  the  fifteenth  century  pot^  plates, 
l^alls,  etc.,  of  iron  were  cast  at  the  celebrated  Ilsenberg  foundry  in  Germany.  Stoves  are  said  to  have  been  cast  for 
tlie  first  time  in  1490,  in  Alsace. 

Eecurring  to  the  iron  industry  of  Austria,  Alexander  says  that  the  mines  of  Styria  were  "opened  again"  iu  712. 
It  appears  probable  that  wolf  furnaces  were  in  use  in  Styria.  Carinthia.  and  Carniola  as  early  as  the  eighth  century, 
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-R-hicli  appears  to  be  the  epoch  of  their  introduction  in  most  European  countries.  The  tirst  blast  furnace  in  the 
Alps  provinces  was,  however,  introduced  very  much  later  than  in  Belgium  or  on  the  Ehine — the  first  in  Oarinthia 
being  built  in  1567,  at  Urtl ;  the  first  in  Styria  in  1760,  at  Eisenerz ;  and  the  first  in  Carniola  in  the  early  part  of 
the  present  century.  Iron  was  made  in  Bohemia  and  Silesia  at  an  early  period.  "The  Bohemian  chronicler, 
Hajek,  of  Liboschan,  mentions  that  iron  works  existed  in  677,  near  Schasslau."  Heaps  of  cinder  and  remains  of 
wolf  furnaces  and  ore  bloomaries  are  numerous  in  Bohemia.     In  1365,  bloomaries  were  in  use  in  Upper  Silesia. 

The  iron  industry  of  Sweden  had  an  existence  as  early  at  least  as  the  thirteenth  century.  A  Swedish  historian 
says  that  the  oldest  iron  mine  in  Sweden  is  probably  Norberg,  in  Westmanland,  on  the  southern  borders  of 
Dalecarlia.  There  are  documents  still  in  existence,  dated  July  29,  1303,  signed  by  Thorkel  Knutson,  the  royal 
marshal,  in  which  Korberg  is  mentioned  as  an  iron  mine.  To  the  miners  of  Norberg,  also,  the  first  recorded 
privileges  exclusively  for  iron  mines  appear  to  have  been  granted  by  King  Magnus  Ericsson,  on  February  24, 1354. 
In  1488  the  mines  of  Dannemora  were  opened,  and  in  1614  G-ustavus  Adolphus  encouraged  the  immigration  of 
German  furnacemen  into  Sweden.  The  celebrated  iron  works  at  Einspong  were  established  in  1641  by  Louis  de 
Gier,  from  Lifege,  as  a  cannon  foundry.  The  Walloon  refining  process,  which  takes  its  name  from  the  Walloons, 
who  were  inhabitants  of  Flanders,  was  introduced  into  Sweden  from  Flanders  in  the  time  of  Charles  the  Twelfth, 
who  reigned  from  1697  to  1718.  Percy  states  that  the  osmund  furnace,  which  was  a  modification  of  the  stuckofen, 
was  formerly  very  common  in  Sweden. 

The  iron  industry  of  Eussia  dates  historically  from  1569,  in  which  year,  as  recorded  by  Scrivenor,  the  English 
"  obtained  the  privilege  of  seeking  for  and  smelting  iron  ore,  on  condition  that  they  should  teach  the  Eussians  the 
art  of  working  this  metal."  The  first  historical  iron  works  in  Eussia,  however,  were  established  long  afterwards, 
according  to  the  same  author,  in  the  reign  of  the  czar  Alexy  Michaelovitch,  about  sixty  miles  from  Moscow,  and 
were  the  only  ones  in  Eussia  iirior  to  the  reign  of  Peter  the  Great,  who  is  said  to  have  worked  in  them  before  he 
set  out,  in  1698,  on  his  first  journey  into  foreign  countries.  It  is  not  known  when  the  celebrated  Eussia  sheet  iron 
was  first  made.  There  is  reason  to  believe  that  the  Eussians  were  skilled  ironworkers  and  metallurgists  long 
before  the  historic  period  above  mentioned.    The  bells  of  Moscow  have  been  famous  for  hundreds  of  years. 

The  use  of  iron  in  a  limited  way  was  known  to  the  Britons  before  the  invasion  of  England  by  Julius  Caesar  in 
the  year  55  before  Christ.  The  Phoenicians,  who  traded  with  the  Britons  probably  as  early  as  the  year  600  before 
Christ,  may  be  supposed  to  have  introduced  among  this  barbarous  people  the  use  of  iron,  but  we  have  no  proof 
that  they  instructed  them  in  its  manufacture.  The  Greeks  and  Carthaginians  succeeded  the  Phoenicians  in  trading 
with  the  Britons,  but  there  is  no  evidence  that  they  taught  them  the  art  of  making  iron.  They,  as  well  as  the 
Phoenicians,  probably  took  iron  into  Britain  in  exchange  for  tin  and  other  native  products.  Caesar,  in  his 
Commentaries,  says  of  the  Britons  who  opposed  his  occupation  of  the  island  that  "  they  use  either  brass  or  iron 
rings,  determined  at  a  certain  weight,  as  their  money.  Tin  is  produced  in  the  midland  regions;  in  the  maritime, 
iron;  but  the  quantity  of  it  is  small:  they  employ  brass,  which  is  imported."  This  quotation  from  Csesar  would 
appear  to  establish  the  fact  that  iron  was  a  precious  metal  in  Britain  at  the  time  of  his  invasion ;  at  least  it  would 
seem  to  show  that  it  was  not  in  common  use,  and  could  not  have  been  used  as  an  article  of  export.  Caesar  nowhere 
mentions  the  use  of  iron  weapons  of  war  by  the  Britons.  It  is  worthy  of  mention  that  the  Belgse  had  passed  over 
to  Britain  before  Ctesar's  time  and  made  settlements  upon  its  coast,  and  whatever  arts  they  possessed  they  would 
of  course  take  with  them.  It  cannot  be  proved  that  the  Belgse  made  iron  in  their  own  country  before  Caesar's 
invasion  of  it;  if  it  could  be  shown  that  they  did,  it  might  safely  be  assumed  that  they  would  introduce  their 
methods  of  manufacture  into  Britain.  Caesar  says  that  a  small  quantity  of  iron  was  made  in  the  maritime  regions 
of  the  island,  and  this  the  Belgae  may  have  made. 

THE  GEOWTH  OF  THE  BEITISH  lEON  INDUSTEY. 

If  the  manufacture  of  iron  by  the  Britons  prior  to  the  Eoman  invasion  is  enveloped  in  obscurity  and  even  in 
doubt,  there  can  be  no  doubt  that  iron  was  made  in  considerable  quantities  during  the  Eoman  occ^ipatiori  of  Britain, 
which  nominally  extended  from  about  the  middle  of  the  first  century  of  the  Christian  era  to  the  year  411.  The 
Eomans,  it  may  here  be  remarked,  were  never  themselves  prominent  as  iron  manufacturers  in  any  country  occupied 
by  them;  but,  knowing  the  value  of  iron,  they  encouraged  its  manufacture  wherever  their  arms  were  borne  and  the 
necessary  conditions  existed.  The  remains  of  iron  works  which  were  in  existence  and  were  operated  during  their 
stay  in  Britain  are  still  pointed  out.  Dismissing  all  speculation  concerning  the  origin  of  the  first  iron  works  in 
Britain,  the  remains  of  some  of  these  works  may  well  receive  attention.  They  relate  to  a  most  interesting  period 
in  the  history  of  the  British  iron  trade. 

Large  heaps  of  iron  scoria,  or  cinder,  as  old  as  the  Eoman  era,  have  been  discovered  in  the  Wealds  of  Kent  and 
Sussex,  in  the  hills  of  Somerset,  and  in  the  Forest  of  Dean  in  Gloucester ;  also  at  Bierley,  a  few  mUes  from  Bradford 
in  Yorkshire,  and  in  the  neighborhood  of  Leeds  in  the  same  county.  There  is  also  evidence  that  iron  was  made 
under  the  Eomans  in  Northiimberland,  which  is  near  Yorkshire;  in  Surrey,  which  adjoins  Kent  and  Sussex;  and  in 
Monmouthshire,  Hereford,  and  Worcester,  which  adjoin  Gloucester.     Except  Bierlev,  Leeds,  and  Northumberland, 
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all  the  places  aud  districts  named  as  having  produced  iron  lie  in  the  sontheastern  or  south-n-estern  parts  of  England, 
or  within  the  ancient  boundaries  of  South  Wales— "the  country  of  the  Silures."  Next  to  Cornwall,  where  tin  was 
obtained  by  the  Phcenicians  and  their  successors,  these  southern  portions  of  the  country  would  be  most  likely  to  be 
visited  and  influenced  by  foreigners  before  the  Eoman  invasion.  Cajsar  described  the  island  of  Britain  as  bein"- 
shaped  like  a  triangle,  with  one  of  its  sides  looking  toward  Gaul.  "One  angle  of  this  side  is  in  Kent,  whither 
almost  all  ships  from  Gaul  are  directed."  The  cinder  mentioned  has  been  found  almost  invariably  in  connection 
with  Eoman  coins,  pottery,  and  altars.  A  coin  of  Antoninus  Pius,  who  lived  in  the  second  century  after  Christ, 
was  found  in  the  Forest  of  Dean  in  1762,  together  with  a  piece  of  fine  pottery.  Coins  of  other  Roman  emperors 
have  been  found  in  the  cinder  heaps  of  the  Forest  of  Dean.  In  the  cinder  beds  of  Beauport,  Ijctween  Hastings  and 
Battle,  in  Sussex,  a  bronze  coin  of  Trajan  has  been  found,  and  one  of  Adrian.  These  emperors  lived  in  the  first  aud 
second  centuries  after  Christ.  Coins  found  in  the  cinder  heaps  of  Maresfield,  not  far  from  TJcktield,  have  dates 
ranging  from  Nero  to  Diocletian,  or  from  the  year  54  to  the  year  28G  after  Christ.  In  the  cinder  mounds  of  Sussex 
many  specimens  of  pottery  have  been  discovered,  including  black  and  red  Samian  ware.  On  one  of  these,  the  base 
of  a, patera,  is  the  potter's  mark,  "  Albvciani."  One  relic  consisted  of  a  bronze  ligula,  very  thin  and  elastic,  more 
than  four  inches  long,  in  good  preservation,  and  having  an  elegantly-shaped  bowl.  Altars  erected  to  Jupiter 
Dolichenus,  the  protector  of  iron  works,  have  been  discovered  in  various  places  in  association  with  the  remains  of 
such  works. 

Much  of  the  cinder  has  been  found  on  the  tops  of  hills  or  mounds,  a  circumstance  which  has  led  to  the  belief 
that  bellows  were  not  employed  in  producing  a  blast,  but  that  the  wind  was  relied  upon  to  produce  a  draft  suflicient 
to  smelt  the  ore  in  charcoal  bloomaries,  some  of  which  were  mere  excavations  in  the  tops  of  hills,  with  covered 
channels  leading  to  the  hillside  in  the  direction  of  the  prevailing  winds.  This  method  of  making  iron  is  that 
which  appears  to  have  j)revailed  in  Belgica  at  the  same  time.  It  is  a  curious  fact  that  bloomaries  of  similar  form 
and  adaptation  were  in  use  in  Derbyshire,  for  smelting  lead,  as  late  as  the  seventeenth  century.  Scrivenor  mentions 
that  similar  furnaces  were  used  by  the  Peruvians  to  smelt  the  silver  ore  of  the  country  before  the  arrival  of  the 
Spaniards.  Other  air-bloomaries  in  England  are  supposed  by  Fairbairn  and  other  writers  to  have  been  simple 
conical  structures,  with  small  openings  below  for  the  admission  of  air,  and  erected  on  high  grounds  that  the  wind 
might  assist  combustion.  Iron  is  made  to-day  in  Burmah  without  the  aid  of  an  artificial  blast.  The  cinder  found 
in  England  and  Wales  was  very  rich  in  iron;  in  the  Forest  of  Dean  it  was  so  rich  and  so  abundant  that  for  many 
years  after  its  discovery,  a  few  centuries  ago,  about  twenty  small  charcoal  furnaces  were  engaged  in  smelting  it. 

Eecent  researches  by  Mr.  James  Rock,  of  Hastings,  in  Sussex,  throw  much  new  light  ou  the  Roman  and  early 
British  methods  of  manufacturing  iron.  Cinder  beds,  or  cinder  heaps,  were  formerly  very  numerous  in  East 
Sussex,  and  many  of  them  still  exist.  The  neighborhood  of  Hastings  appears  to  have  been  a  great  center  of  the 
iron  industry  "  from  the  earliest  times."  The  cinder  heaps  yet  remaining  are  large  enough  to  be  quarried,  aud 
contain  many  thousand  tons  of  scoria,  some  of  the  heaps  having  large  oak  trees  growing  upon  their  summits. 

It  was  stated  in  1C81,  by  Andrew  Yarranton,  in  the  second  part  of  his  England's  Improvements  hy  Sea  and  Landj 
that  "within  100  yards  of  the  walls  of  the  city  of  Worcester  there  was  dug  up  one  of  the  hearths  of  the  Roman 
foot-blasts,  it  being  then  tirm  and  in  order,  and  was  7  foot  deep  in  the  earth ;  and  by  the  side  of  the  work  there 
was  found  a  pot  of  Roman  coin  to  the  quantity  of  a  peck."  The  foot-blast  here  referred  to  must  have  been  a 
leather  bellows,  with  which  the  Romans  and  their  Mediterranean  neighbors  were  certainly  acquainted.  There  is 
nothing  improbable  in  the  supposition  that  the  Romans  while  in  Britain  used  both  the  wind-bloomaries  and  the 
foot-blasts. 

Strabo  mentions  the  exportation  of  iron  from  Britain  in  his  day.  This  was  before  the  Romans  had  subdued 
the  Britons,  but  after  the  influence  of  Roman  civilization  had  been  felt  in  the  island.  The  emperor  Adrian  landed 
in  Britain  in  the  year  120,  and  in  the  following  year  there  was  established  at  Bath,  in  Wiltshii-e,  a  great  Roman 
military  forge,  or  fairica,  for  the  manufacture  of  iron  arms.  This  forge  was  close  to  the  bloomaries  in  Somerset 
and  the  Forest  of  Dean,  from  which  it  was  supplied  with  iron.  That  the  manufacture  of  iron  at  this  time  and  for 
some  time  subsequent  was  almost  wholly  confined  to  the  southern  parts  of  England  seems  probable  from  a  passage 
in  Herodian,  quoted  by  Smiles  in  his  Industrial  Biography,  who  says  of  the  British  pursued  by  the  emperor  Severn  s, 
in  the  year  208,  through  the  fens  and  marshes  of  the  east  coast,  that  "they  wore  iron  hoops  round  their  middles 
and  their  necks,  esteeming  them  as  ornaments  and  tokens  of  riches,  in  like  manner  as  other  barbarous  people 
then  esteemed  ornaments  of  silver  and  gold." 

The  Anglo-Saxons,  who  succeeded  the  Romans  in  the  early  part  of  the  fifth  century  as  the  rulers  of  Britain^ 
used  iron  weapons  of  war,  and  it  is  a  reasonable  supposition  that  they  manufactured  all  the  iron  that  was  required 
for  this  purpose ;  but  their  enterprise  as  iron  m  anufactnrers  probably  extended  but  little  further,  although  Bede 
speaks  of  the  importance  of  the  iron  industry  in  his  day,  the  beginning  of  the  eighth  century.  The  Anglo-Saxon 
monks  fi?equently  engaged  in  the  manufacture  of  iron.  Saint  Dunstan,  who  lived  in  the  tenth  century,  is  said  to 
liave  had  a  forge  in  his  bedroom,  aud  to  have  been  a  skilled  blacksmith  and  metallurgist.  During  the  ascendency 
of  the  Danes,  and  afterwards  down  to  the  accession  of  William  the  Conqueror  in  lOCC,  iron  was  made  in  the  Forest 
of  Dean  and  elsewhere,  but  in  limited  quantities.     In  the  eleventh  century  the  Anglo-Saxon  plow  consisted  of  a 
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wooden  wedge  covered  with  straps  of  iron  ;  to  this  the  Normans  added  the  coulter.  The  shipbuilders  of  Edward 
the  Confessor,  the  last  king  of  the  Anglo-Saxons  prior  to  Harold,  who  lost  the  battle  of  Hastings,  obtained  bolts 
and  bars  of  iron  from  the  city  of  Gloucester.  The  antiquarian  Camden,  quoted  by  Scrivenor  and  others,  states 
that  "in  and  before  the  reign  of  WilUam  the  Conqueror  the  chief  trade  of  the  city  of  G-loucester  was  the  forging 
of  iron ;  and  it  is  mentioned  in  Doomsday- Book  that  there  was  scarcely  any  other  tribute  required  from  that  city 
by  the  king  than  certain  (Hears  of  iron  and  iron  bars  for  the  use  of  the  royal  navy.  The  quantity  required  was 
thirty-six  dicars  of  iron  :  a  diear  containing  ten  bars  and  one  hundred  iron  rods  for  nails  or  bolts."  Giraldis 
Cambrensis,  who  lived  in  the  twelfth  century,  speaks  of  "  the  noble  Forest  of  Dean,  by  which  Gloucester  was 
amply  supplied  with  iron  and  venison."  jSTicholls,  in  The  Forest  of  Bean,  says  that  in  the  time  of  Edward  the  First, 
in  the  early  part  of  the  thirteenth  century,  the  Free  Miners  of  the  Forest  "  applied  for  and  obtained  their  '  customea 
and  franchises,' which  were  granted,  as  the  record  of  them  declares,  'time  out  of  mind.'"  In  1282,  according  to 
NichoUs,  there  were  "upward  of  seventy-two  " /or(7e(e  errantes,  or  movable  forges,  in  the  Forest,  each  of  which  paid 
a  license  of  7s.  a  year  to  the  crown.  Scrivenor  states  that  during  the  period  from  the  Conquest  to  the  death 
■of  .Tohn,  in  121C,  iron  and  steel  were  imported  into  Britain  from  Germany  and  other  countries.  The  Kormans, 
however,  contributed  much  to  develop  English  iron  and  other  resources.  Green,  in  his  History  of  the  English 
People,  says  that  one  immediate  result  of  the  Conquest  was  a  great  immigration  into  England  from  the  Continent. 
"A  peaceful  invasion  of  the  industrial  and  trading  classes  of  Normandy  followed  quick  on  the  conquest  of  the  Norman 
soldiery."  Still  the  English  iron  industry  made  but  slow  progress.  It  is  mentioned  by  Scrivenor  that  there  were 
but  few  iron  mines  iu  the  north  of  England  in  the  thirteenth  and  fourteenth  centuries,  and  that,  in  the  tenth  year 
of  the  reign  of  Edward  the  Second,  in  1317,  iron  was  so  scarce  iu  that  section  and  in  Scotland  that  the  Scots,  "  in 
a  predatory  expedition  which  they  made  iu  that  year,  met  with  no  iron  worth  their  notice  until  they  came  to 
Furness,  in  Lancashire,  where  they  seized  all  the  manufactured  iron  they  could  find,  and  carried  it  off  with  the 
greatest  joy,  though  so  heavy  of  carriage,  and  preferred  it  to  all  other  plunder."  The  Scots  at  this  time  were  iu 
great  need  of  iron,  which  they  did  not  produce,  but  for  which  they  wei'e  wholly  dependent  on  the  Continent  and 
on  the  favor  or  ill  fortune  of  England.  Alexander  says  that  there  were  iron  works  at  Kimberworth,  in  Yorkshire, 
iu  IIGO,  and  Smiles  gives  an  extract  from  a  contract  for  supplying  wood  and  ore  for  iron  "blomes"  at  Barskill, 
near  Otley,  in  Yorkshire,  in  1352.  A  recent  writer,  Mr.  H.  A.  Fletcher,  says  that  "  the  earliest  record  which  has 
been  found  of  iron-ore  mining  in  Cumberland  seems  to  be  the  grant  of  the  forge  at  Winefel  to  the  monks  of  Holm 
Cultram  Abbey,  iu  the  twelfth  century,  which  also  included  a  mine  at  Egremont,  by  inference  of  iron,  being  in 
connection  with  a  forge;  and  Thomas  de  Multon  confirms  a  gift  to  the  same  abbey  de  qiiartuor  duodenis  mince 
ferri  in  Couplaiid.''' 

Scrivenor  mentions  one  art  related  to  the  manufacture  of  iron  which  flourished  in  England  from  William  to  John, 
if  the  manufacture  itself  did  not.  The  art  of  making  defensive  armor  was  brought  to  such  perfection  during  the 
period  mentioned  that  "  a  knight  completely  armed  was  almost  invulnerable."  The  history  of  the  Crusades  shows 
that  the  English  were  then  very  proficient  iu  the  manufacture  of  both  arms  and  armor,  as  were  the  Turks  who 
resisted  them.  Smiles  says  that  it  was  the  knowledge  of  the  art  of  iron  forging  which  laid  the  foundation  of  the 
Turkish  empire.  By  means  of  this  art  they  made  the  arms  which  first  secured  their  own  freedom  and  then  enabled 
them  to  extend  their  power. 

Edward  the  Third,  who  reigned  from  1327  to  1377,  did  much  to  advance  the  manufacturing  industries  of  England. 
He  protected  domestic  manufactures  by  legislation  which  restricted  the  importation  of  foreign  goods,  and  he 
encouraged  the  immigration  into  England  of  skilled  workmen  from  the  Continent.  The  use  of  iron  was  greatly 
extended  in  his  reign,  and  its  manufacture  was  active  in  Kent  and  Sussex  and  in  the  Forest  of  Dean.  Nevertheless 
the  domestic  supply  did  not  meet  the  wants  of  the  people.  Scrivenor  says :  "  By  an  act  passed  iu  the  twenty-eighth 
year  of  Edward  the  Third  no  iron  manufactured  in  England,  and  also  no  iron  imported  and  sold,  could  be  carried 
out  of  the  country,  under  the  penalty  of  forfeiting  double  the  quantity  to  the  king ;  and  the  magistrates  were 
empowered  to  regulate  the  selling  price  and  to  punish  those  who  sold  at  too  dear  a  rate,  according  to  the  extent  of 
the  transaction."  This  act  appears  to  have  remained  in  force  long  after  Edward's  death.  Smiles  quotes  from 
Farker's  English  Some  the  statement  that  in  Edward  the  Third's  reign  the  pots,  spits,  and  frying-pans  of  the  royal 
kitchen  were  classed  among  the  king's  jewels. 

The  methods  of  manufiicturing  iron  which  were  followed  in  England  in  the  thirteenth  and  fourteenth  centuries 
were  still  of  a  slow  and  restricted  character,  although  greatly  advanced  beyond  those  which  existed  in  the  days 
of  the  Romans.  The  English  were  yet  nniinly  devoted  to  agriculture,  and  were  not  even  good  farmers,  their 
implements  of  husbandry  and  their  methods  of  cultivating  the  soil  being  equally  rude.  Wool  was  their  great 
staple,  and  this  was  largely  exported  to  the  Continent,  where  it  was  manufactured  into  finer  fabrics  than  the 
English  were  capable  of  producing.  Iron  was  often  scarce  and  dear,  because  the  domestic  supply  was  insufficient. 
The  iron  industiy  on  the  Continent  was  at  this  period  in  a  much  more  advanced  stage  of  development,  and  most  of 
tlie  Continental  iron  was  also  of  a  better  quality  than  tlie  English  inm. 

Professor  James  i:.  Thorold  Rogers,  in  his  History  of  Agriculture  and  Prices  in  England,  gives  many  interesting 
details  concerning  the  iron  industry  of  England  iu  the  thirteenth  and  fourteenth  centuries.     Iron  was  made  at  this 
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"time  at  Tendale,  iu  Cumberlaud ;  at  or  near  the  city  of  Gloucester ;  aud  iu  Kent  and  Sussex.  It  was,  doubtless 
made  in  many  other  places.  Steel  is  frequently  mentioned,  the  first  reference  to  it  being  in  12G7.  It  is  not  clear 
whether  all  the  steel  used  in  England  during  the  period  under  consideration  was  imported,  but  most  of  it  certainly 
was.  Much  of  the  iron  used  was  imported,  frequent  mention  being  made  of  Spanish  and  Osemond  iron.  Osemond 
steel  is  also  frequently  mentioned.  In  1281  Norman  iron,  of  a  superior  quality,  was  bought  for  the  Newgate  jail. 
Spain  appears  to  have  been  the  principal  source  of  the  supply  of  im])orted  iron.  It  is  probable  that  the  Osemond 
iron  and  steel  were  imported  from  Sweden  and  Norway,  the  osmund  furnace  havin.i;  been  in  use  iu  these  countries 
and  in  Finland  about  this  time.  Iron  and  steel  were  generally  bought  at  fairs  and  markets.  The  Spaniard 
attended  the  Stourbridge  fair  with  his  stock  of  iron,  and  iron  from  the  Sussex  forges  was  sold  at  the  same  place. 
The  prices  of  iron  and  steel  were  usually  lower  near  the  sea  and  at  the  great  towns  in  the  south  of  England  than 
elsewhere.  Among  the  farmers  it  was  customary  for  the  bailiff  to  buy  the  iron  that  might  be  needed  on  the  farm, 
aud  to  employ  a  smith  to  make  the  horseshoes  and  nails  and  to  iron  the  implements.  Steel  appears  to  liave  been  but 
little  used  by  the  farmers.  Eogers  says  that  "no  direct  information  about  the  seasons,  scanty  as  it  is,  is  so  frequent 
as  that  found  in  the  notices  which  the  bailiff  gives  of  the  great  cost  of  iron."  Iron  for  the  tires  of  wagons  and  carts 
was  so  dear  that  many  wheels  were  not  ironed. 

Iron  was  sold  in  several  forms.  The  iron  made  at  the  works  at  Tendale  was  sold  in  the  form  of  blooms  iu  1.333 
and  subsequently.  Blooms  were  sold  as  early  as  1318,  but  the  place  of  their  manufacture  is  not  given.  Slabs  and 
bars  of  iron  are  also  mentioned,  but  the  commonest  form  in  which  iron  was  sold  was  the  piece^  twenty-five  pieces 
■constituting  a  hundred-weight.  "  The  small  fagot  of  iron,  each  bar  of  which  weighed  a  little  over  four  pounds,  was 
■kept  by  the  bailift',  and  served,  as  occasion  required,  for  the  various  uses  of  the  farm."  The  Tendale  bloom  weighed 
about  one  hundred  pounds,  and  was  sold  at  a  much  lower  price  than  other  forms  of  iron.  It  was,  of  course,  unrefined 
iron.  Steel  was  usually  sold  by  the  garb,  or  sheaf,  each  sheaf  containing  thirty  small  pieces,  the  exact  weight  of 
which  is  not  stated.  Eogers  supposes  that  the  pieces  of  iron  and  steel  were  of  about  the  same  weight,  and  that  the 
price  of  steel  was  about  four  times  the  price  of  iron.  Occasional  mention  is  made  of  steel  which  was  sold  by  the 
cake;  it  was  "a  little  higher  in  value  and  much  greater  in  weight  than  the  garb." 

Plow-shoes,  which  appear  to  have  been  iron  points  to  wooden  shares,  are  of  frequent  occurrence  iu  the  accounts 
quoted  by  Eogers,  and  so  are  lath  aud  board  nails,  clouts  and  clout  nails,  and  horseshoes  and  horseshoe  nails. 
Horseshoes  were  not  i^urchased  from  the  smiths  until  about  the  close  of  the  fourteenth  century ;  down  to  that  time 
the  smiths  were  supplied  by  the  bailiffs  with  the  iron  for  their  manufacture.  "  Hinges,  staples,  and  bolts  were 
occasionally  manufactured  by  the  village  smith,  from  iron  supplied  him  by  the  bailifi',  but  were  more  frequently 
bought  at  the  market-town  or  fair."  Iron  mattocks  and  hoes  were  used  in  the  fourteenth  century,  as  were  iron 
sickles,  scythes,  and  hay  and  other  forks.  Domestic  utensils  of  iron  were  not  in  general  use  ;  pots  and  other  articles 
used  in  the  kitchen  were  usually  of  brass.  A  brass  jug  and  pan  are  mentioned  in  1272 ;  a  brass  jug  and  basin  in 
1360;  and  two  brass  pots  in  1383.  Such  iron  utensils  as  were  in  use  appear  to  have  been  made  of  wrought  iron. 
Tinware  was  certainly  unknown.  Hammers,  axes,  pickaxes,  and  other  tools  were  made  of  iron.  Iron  hoops  were 
used  for  buckets  aud  grain  measures  in  the  fourteenth  century  ;  "the  iron-bound  bucket  that  hung  in  the  well"  had 
an  existence  as  early  at  least  as  1331. 

Passing  to  other  authorities  we  find  that  arrow-heads  were  manufactured  at  Sheffield  in  the  thirteenth  century, 
aud  that  knives  were  manufactured  at  the  same  place  iu  the  fourteenth  century,  as  they  are  to-day.  Chaucer,  who 
wrote  his  Ganterbnry  Tales  near  the  close  of  the  latter  century,  in  describing  the  miller  of  Trompington  says  that 
"a  Schefeld  thwytel  bar  he  iu  his  hose."  Birmingham  was  then,  as  it  is  now,  a  center  of  the  manufacture  of  swords, 
tools,  and  nails.  Smiles  pays  a  deserved  compliment  to  the  EngUsh  smith,  to  whom  England  owes  so  much  of  her 
greatness.  In  Anglo-Saxon  times  his  person  was  protected  by  a  double  penalty,  and  he  was  treated  as  an  officer  of 
the  highest  rank.  The  forging  of  swords  was  then  his  great  specialty.  William  the  Conqueror  did  much  to  exalt 
the  art  of  the  smith,  to  which  he  was  much  indebted  for  his  victory  at  Hastings,  his  soldiers  being  better  armed 
than  those  of  the  Saxon  Harold.  At  the  close  of  the  fourteenth  century  the  smith  had  fairly  entered  upon  the 
brilliant  career  which  has  since  contributed  so  much  to  the  industrial  pre-eminence  of  England.  Mr.  Picton,  in  a 
recent  address,  says:  "Iron  work  at  this  period  was  of  the  most  elaborate  description.  The  locks  and  keys,  the 
liiiJges  and  bolts,  the  smith's  work  in  gates  and  screens,  exceed  iu  beauty  anything  of  the  kind  which  has  since 
been  produced." 

England  appears  to  have  first  used  cannon  iu  field  warfare  at  the  battle  of  Cressy  and  the  siege  of  Calais  iu  the 
year  131G,  when  the  bowmen  of  Edward  tlie  Third  were  drawn  up  •■  iu  the  form  of  a  harrow,"  with  small  bombards 
between  them,  "  which,  with  fire,  threw  little  iron  balls  to  frighten  the  horses."  These  bombards  were  made  of 
"ii-on  bars  joiued  together  longitudinally,  and  strengthened  by  exterior  hoops  of  iron."  France,  however,  aecordmg 
to  Scrivener,  appeai^s  to  have  used  cannon  as  early  as  1338,  in  which  year  it  is  reported  that  the  goA-erument  had  an 
account  with  Henry  de  Paumichan  -  for  gunpowder  aud  other  things  necessary  for  the  cannon  at  the  siege  of  Puii 
Guillaume."  But  the  archers  of  the  English  army  continued  to  be  the  main  reliance  of  the  English  kings  for  many 
yt'ars  after  Edward's  first  use  of  the  bombards,  and  on  the  Continent  gunpowder  did  nut  come  into  general  use  until 
tlie  sixteenth  century.  At  the  battle  of  Pavia,  in  i:)2."),  the  match-lock  was  first  used  iu  an  efiective  form,  and  it 
was  then  fired  from  a  rest.  ' '  ' 
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During  the  fifteenth  and  sixteenth  centuries  the  manufacture  of  iron  in  England  was  greatly  extended.  The 
encouragement  which  Edward  the  Third  and  his  immediate  successors  had  given  to  the  immigration  of  foreign 
workmen  into  England  had  resulted  in  the  settlement  in  the  country  of  many  Flemish  and  French  ironworkers, 
whose  skill  was  eagerly  sought  by  many  landed  proprietors,  who  entered  with  zeal  into  the  manufacture  of  iron. 
Sussex  became  the  principal  seat  of  the  industry ;  it  possessed  both  ores  and  forests,  the  latter  supplying  the 
necessary  fuel,  and  small  streams  furnished  the  requisite  power  to  drive  the  "iron  mills."  As  one  marked  result 
of  the  extension  of  the  iron  manufacture  in  England,  the  dependence  of  the  country  ujjon  foreign  sources  of  iron 
supply  was  greatly  lessened;  so  much  so  that  in  1483  an  act  was  passed  prohibiting  the  importation  of  gridirons, 
grates,  iron  wire,  knives,  hinges,  scissors,  and  many  other  manufactured  articles  of  iron  or  steel  which  competed 
with  like  articles  of  domestic  production.  Landrin,  however,  states  that  line  tools  were  still  imported  from  Bilbao,, 
in  Spain,  as  late  as  1548. 

About  the  beginning  of  the  fifteenth  century  blast  furnaces  were  introduced  into  England  from  the  Continent,, 
and  this  event  gave  a  fresh  impetus  to  the  iron  industry  of  Sussex,  Kent,  Sui'rey,  and  other  sections.  Prior  to  the 
introduction  of  blast  furnaces  all  the  iron  that  was  manufactured  in  England  was  produced  in  forges  or  bloomaries 
directly  from  the  ore,  and  was  consequently,  when  finished,  wrought  or  bar  iron.  Little  of  it  was  cast  iron.  These- 
bloomaries  were  doubtless  modeled  after  the  German  stilckofen  during  the  latter  part  of  the  period  antecedent  to 
the  introduction  of  the  blast  furnace.  The  exact  date  of  the  erection  of  the  first  blast  furnace  in  England  is- 
unknown,  but  this  event  must  have  followed  closely  upon  the  introduction  of  the  flussofen,  or  blauofen,  on  the- 
Continent  in  the  fourteenth  century.  The  English  antiquarian  writer,  M.  A.  Lower,  in  his  account  of  the  iron 
industry  of  Sussex,  mentions  iron  castings  which  were  made  in  Sussex  in  that  century,  but  these  may  have  beea 
produced  by  the  stilckofen,  or  high  bloomary.  Mushet  supposes  that  cast  iron  was  made  in  the  Forest  of  Dean  in 
1540,  and  he  says  that  the  oldest  piece  of  cast  iron  he  ever  saw  bore  the  initials  "E.  E."  and  the  date  "1555." 
Camden,  who  lived  between  1551  and  1623,  says  that  "  Sussex  is  full  of  iron  mines  everywhere,  for  the  casting  of 
which  there  are  furnaces  up  and  down  the  country,  and  abundance  of  wood  is  yearly  spent."  He  also  says  that 
the  heavy  forge-hammers,  which  were  mostly  worked  by  water-power,  stored  in  hammer-ponds,  "beating  upon  the- 
iron,  fill  the  neighborhood  round  about,  day  and  night,  with  continual  noise."  About  1612  John  Norden,  quoted 
by  Smiles,  stated  in  a  published  document  that  "there  are,  or  lately  were,  in  Sussex  neere  140  hammers  and 
furnaces  for  iron."  At  this  time  Sussex  is  supposed  to  have  produced  one-half  of  all  the  iron  made  in  England.. 
The  best  of  the  Sussex  furnaces  did  not,  however,  at  this  time  produce  more  than  eight  or  ten  tons  of  pig  iron  in  a 
week.  At  Pontypool,  in  Monmouthshire,  a  blast  furnace  was  built  in  1565  by  Capel  Hanbury,  to  smelt  the  Eomaa 
cinder  which  was  found  there,  and  about  the  same  time  several  furnaces  were  built  in  the  Forest  of  Dean  to  rework 
the  cinder  which  was  found  there  in  large  quantities.  The  first  furnaces  built  in  the  Forest  were  15  feet  high  and 
6  feet  wide  at  the  boshes.  The  furnaces  at  work  in  1677  were  blown  with  bellows  20  feet  long,  driven  by  "a  great 
wheel"  turned  by  water. 

Smiles  says  that  "  the  iron  manufacture  of  Sussex  reached  its  height  toward  the  close  of  the  reign  of  Elizabeth, 
when  the  trade  became  so  prosperous  that,  instead  of  importing  iron,  England  began  to  export  it  in  considerable 
quantities  in  the  shape  of  iron  ordnance."  This  ordnance  was  cast,  and  the  time  referred  to  was  the  close  of  the- 
sixteenth  century.  Bronze  cannon  had  succeeded  the  bombards  about  the  beginning  of  that  century,  and  as  early 
as  1543  cast-iron  cannon  were  made  in  Sussex,  at  a  place  called  Bucksteed,  by  Ealph  Hoge,  who  employed  a 
Frenchman  named  Peter  Baude  as  his  assistant.  "Many  great  guns"  were  subsequently  cast  in  Sussex,  John* 
Johnson  and  his  son  Thomas  Johnson,  the  former  a  servant  of  Peter  Baude,  being  prominent  in  their  manufacture. 
.John  Johnson  is  said  to  have  "  succeeded  and  exceeded  his  master  in  this  his  art  of  casting  ordnance."  About 
1595  the  weight  of  some  of  the  cannon  cast  in  Sussex  amounted  to  three  tons  each.  At  a  later  period,  in  1648,. 
Bishop  Wilkins,  in  his  Matliematicall  Magick,  says  that  "  a  whole  cannon  weighed  commonly  8,000  pounds,  a  half 
cannon  5,000,  a  culverin  4,500,  a  demi-culverin  3,000.  A  whole  cannon  required  for  every  charge  40  pounds  of 
powder  and  a  bullet  of  64  pounds." 

But  a  still  greater  honor  is  claimed  for  Peter  Baude  than  that  with  which  his  name  is  above  associated.  Stow, 
in  his  Chronicle,  quoted  by  Fronde  and  Smiles,  says  that  two  foreign  workmen,  whom  Henry  the  Eighth  tempted 
into  his  service,  first  invented  shells.  "One  Peter  Baude,  a  Frenchman -born,  and  another  alien  called  Peter  Van 
Cullen,  a  gunsmith,  both  the  king's  feed  men,  conferring  together,  devised  and  caused  to  be  made  certain  mortar 
pieces,  being  at  the  mouth  from  11  inches  unto  19  inches  wide,  for  the  use  whereof  they  caused  to  be  made  certain 
hollow  shot  of  cast  iron,  to  be  stuffed  with  fire- work  or  wild-fire,  whereof  the  bigger  sort  for  the  same  had  screws- 
of  iron  to  receive  a  match  to  carry  fire  kindled,  that  the  fire-work  might  be  set  on  fire  for  to  break  in  pieces  the 
same  hoUow  shot,  whereof  the  smallest  piece  hitting  any  man  would  kill  or  spoil  him." 

There  is  deposited  in  the  library  of  the  Historical  Society  of  Pennsylvania,  at  Philadelphia,  a  stone  cannon-ball, 
one  of  twenty-three  which  are  said  to  have  been  fired  at  the  boat  in  which  Queen  Mary  and  Douglass  made  thei^ 
escape  from  Loch  Leven  in  1568.     It  is  about  8  inches  in  diameter,  is  round,  but  not  smooth,  and  weighs  probably 

15  pounds. 
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The  exportation  of  cast-iron  cannon  became  so  extensive  that  complaint  was  made  that  Spain  armed  her  shiiis 
with  them  to  fight  the  ships  of  England,  and  the  trade  was  for  a  time  prohibited.  Hume  says  that  "  shipbuilding 
and  the  founding  of  iron  cannon  were  the  sole  manufactures  in  which  the  English  excelled  in  James  the  First's 
reign,"  from  1603  to  1025.  In  1629  the  crown  ordered  600  cannon  to  be  cast  for  the  States  of  Holland.  England 
however,  continued  to  import  from  the  Continent,  particularly  from  Sweden,  Germany,  and  Spain,  some  of  the  finer 
qualities  of  iron  and  considerable  steel. 

Before  1568  all  iron  wire  which  was  made  in  England  was  "  drawn  by  main  strength  alone,"  according  to  Camden. 
The  Germans,  says  this  author,  then  introduced  into  the  Forest  of  Dean  and  elsewhere  the  art  of  drawing  it  by  a 
mill.  Prior  to  the  year  mentioned  the  greater  part  of  the  iron  wire  and  ready-made  wool-cards  used  in  England 
was  imported.  Scrivenor  quotes  Williams's  History  of  Monmouthshire  as  authority  for  the  statement  that  the  iron 
and  mre  works  near  Abbey  Tintern  were  erected  by  Germans.  There  can  be  no  doubt  that  the  iron  industry  of 
England  in  the  fourteenth,  fifteenth,  and  sixteenth  centuries  was  greatly  indebted  to  the  inventive  genius  and 
mechanical  skill  of  the  Continental  nations. 

Near  the  close  of  the  sixteenth  century  there  was  introduced  into  England  an  invention  for  slitting  flattened  bars 
of  iron  into  strips,  called  nail-rods.  This  invention  was  the  slitting  mill.  Scrivenor,  upon  the  authority  of  GougWs 
Camden,  states  that  Godfrey  Bochs,  of  Lifege,  Belgium,  set  up  at  Dartford,  in  1590,  "the  first  iron-mill  for  slitting 
tars."  Dartford  is  a  market  town  in  Kent.  Another  story  associates  the  name  of  "  the  founder  of  the  Foley 
family,  who  was  a  fiddler  living  near  Stourbridge,"  with  the  honor  of  introducing  the  first  slitting  mill  into 
England,  a  knowledge  of  which  he  surreptitiously  gained  by  visiting  Swedish  iron  works  and  fiddling  for  the 
workmen.  Percy  states  that  Eichard  Foley,  the  founder  of  the  Foley  family  at  Stourbridge,  who  was  first  a  seller 
of  nails  and  afterwards  a  forgemaster,  died  in  1657  at  the  age  of  80  years.  In  1606  and  1618  patents  were  granted 
in  England  to  Sir  Davis  Bnlmer  and  Clement  Dawbeny,  respectively,  for  cutting  iron  into  nail-rods  by  water-power. 
The  slitting  mill,  by  whomsoever  invented  and  perfected,  greatly  benefited  the  nail  trade  of  England.  Birmingham 
became  the  center  of  this  industry,  and  it  was  here,  probably,  that  women  and  girls  were  first  regularly  employed 
in  England  in  the  manufacture  of  nails.  Hutton,  quoted  by  Dr.  Young  in  his  Labor  in  Europe  and  America,  says 
that  in  1741  they  were  thus  employed  in  the  numerous  blacksmith  shops  of  Birmingham,  "  wielding  the  hammer 
with  all  the  grace  of  their  sex."  They  were  called  "  nailers."  Machinery  was  not  applied  to  the  manufacture  of 
nails  until  near  the  close  of  the  eighteenth  century. 

The  art  of  tinning  iron  was  first  practiced  in  Bohemia,  and  about  1620  it  was  introduced  into  Saxony.  These 
countries  for  a  time  supplied  all  Europe  with  tin  plates.  In  1681  Andrew  Yarranton  asserted  that  tin  jilates  were 
then  made  in  England  through  his  means,  he  having  learned  the  art  of  making  them  in  Saxony  in  1665.    The  exact 

■  date  of  the  introduction  of  the  manufacture  of  tin  plates  into  England  by  Yarranton  is  said  to  have  been  1670.  The 
first  attempt  to  establish  the  new  industry  in  England  was  made  at  Pontypool,  in  Monmouthshire.  Scrivenor 
states  that  in  1710  the  art  "  was  brought  to  considerable  perfection  in  England." 

But,  notwithstanding  the  progress  which  had  been  made  in  the  development  of  the  English  iron  trade, 

■  especially  in  the  reigns  of  Henry  the  Eighth,  Elizabeth,  and  James  the  First,  an  influence  was  at  work  which  was 
'destined  to  weigh  heavily  for  a  hundred  and  fifty  years  upon  all  further  development.     This  was  the  growing 

scarcity  of  wood  for  the  use  of  the  forges  and  furnaces ;  mineral  fuel,  or  pit-coal,  not  yet  having  come  into  use  as  a 
substitute  for  wood.  The  forests  of  England  in  the  ironmaking  districts  had  been  largely  consumed  by  "  the 
Toragious  iron  mills,"  and  there  were  loud  complaints  that  the  whole  community  would  be  unable  to  obtain  fuel  for 
domestic  purposes  if  this  denudation  were  persisted  in.  In  response  to  these  complaints  we  learn  from  Scrivenor 
that,  in  1558,  the  first  year  of  the  reign  of  Elizabeth,  an  act  was  passed  which  prohibited  the  cutting  of  timber  iu 
-certain  parts  of  the  country  for  conversion  into  coal  or  fuel  "  for  the  making  of  iron,"  special  exception  being  made 
of  the  Weald  of  Kent,  certain  parishes,  and  "high  in  the  M^eald  of  the  county  of  Surrey."  In  1581  a  further  act 
to  prevent  the  destruction  of  timber  was  passed,  which  set  forth  the  increasing  scarcity  of  timber  for  fuel  iu 
■consequence  of  "the  late  erection  of  sundry  iron  mills  in  divers  places  not  far  distant  from  the  city  of  London  and 
the  suburbs  of  the  same,  or  from  the  downs  and  sea-coast  of  Sussex,"  and  provided  that  "  no  new  iron  works  should 
he  erected  within  twenty-two  miles  of  London,  nor  within  fourteeu  miles  of  the  river  Thames,"  nor  in  certain  parts 
•of  Sussex  near  the  sea;  nor  should  any  wood  within  the  limits  described,  with  certain  exceptions,  be  converted  to 
coal  "or  other  fuel  for  making  of  iron."  A  more  sweeping  act  was  passed  in  1581,  which  prohibited  the  erection  of 
any  new  iron  works  iu  Surrey,  Kent,  and  Sussex,  and  ordered  that  no  timber  one  foot  square  at  the  stub  should  be 
used  as  fuel  "at  any  iron  work."  It  is  said  that  these  restrictions  were  not  very  rigidly  enforced,  but  they  served 
to  narrow  the  limits  within  which  the  manufacture  of  iron  could  be  prosecuted.  About  the  middle  of  the 
seventeenth  century  the  iron  industry  experienced  another  serious  check  through  the  civil  commotion  which  then 
-prevailed.    Mauy  of  the  forges  and  furnaces  in  Sussex  and  in  the  south  of  ^Vales  were  then  destroyed,  and  not 

■  again  rebuilt.  Soon  after  the  Eestoration  all  of  the  royal  iron  works  in  the  Forest  of  Dean  were  destroyed,  owing 
to  the  scarcity  of  timber.  There  was  then  much  apprehension  felt  lest  the  Forest  of  Dean  should  fail  to  supply 
timber  for  the  royal  navy.     Owing  to  the  scarcity  of  timber  many  of  the  iron  works  iu  Kent,  Sussex,  Surrey,  and 

'">  the  north  of  England  were  "laid  down"  iu   1676,  and  Euglaud's  supply  of  iron  was  largely  derived  from 
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"Sweadland,  Flanders,  and  Spain."  Dudley,  in  his  Metallum  2Iartis,  says  that  in  1644  there  were  nearly  20,000- 
smiths  of  all  sorts  within  ten  miles  of  Dudley  Castle,  in  Staffordshire,  and  that  there  were  also  "many  iron  works- 
at  that  time  within  that  circle  decayed  for  want  of  wood  (yet  formerly  a  mighty  woodland  country)."' 

Notwithstanding  these  severe  checks,  the  iron  industry  of  England  bravely  refused  to  be  utterly  destroyed,  and 
as  late  as  1720  it  was  still  second  in  importance  to  the  manufacture  of  woolen  goods.  In  1740,  however,  only  59 
furnaces  were  left  in  all  England  and  Wales,  and  their  total  production  was  but  17,350  tons  of  pig  iron,  or  about 
294  tons  for  each  furnace.  All  of  the  furnaces  may  not  have  been  in  blast,  as  it  has  been  proved  that,  ten  years 
later,  in  1750,  each  of  the  charcoal  furnaces  of  Monmouthshire  produced  24  tons  of  iron  in  a  week.  Ten  of  the- 
furnaces  existing  in  1740  were  in  Sussex,  but  in  1788  only  two  of  these  were  left.  In  1740  there  were  10  furnaces  in 
the  Forest  of  Dean.  Pig  iron  is  still  made  in  this  district,  but  with  coke  as  fuel.  The  iron  industry  of  Kent  and 
Sussex  is  now  extinct.     The  last  furnace  in  the  Weald  of  Sussex,  at  Ashburnham,  was  blown  out  in  1829. 

During  the  seventeenth  and  eighteenth  centuries  England  imported  iron  largely  from  Sweden,  and  in  the  latter 
century  both  Eussia  and  the  American  colonies  contributed  to  hei'  supply.  The  scarcity  of  timber  for  fuel  for  blast 
furnaces  in  England  continuing,  a  proposition  was  made  in  the  British  Parliament  in  1737  to  bring  all  pig  iron  from 
the  British  colonies  in  America;  and  in  1750,  to  facilitate  the  importation  of  pig  iron  from  these  colonies,  the  duty 
which  had  previously  been  imj^osed  for  the  protection  of  British  ironmakers  was  repealed.  At  this  time  the  business 
of  manufacturing  iron  in  some  parts  of  Great  Britain  was  conducted  upon  such  primitive  principles  that  both 
charcoal  and  iron  ore  were  carried  to  the  furnaces  of  Monmouthshire  on  the  backs  of  horses. 

Soon  after  the  passage  of  the  act  of  1750  mineral  coal  in  the  form  of  coke  came  into  general  use  in  the  manufacture 
of  iron  in  England,  and  the  iron  trade  of  that  country  and  of  Wales  at  once  revived,  while  that  of  Scotland  may 
be  said  to  have  been  created  by  the  new  fuel.  The  first  successful  use  of  mineral  coal  in  the  blast  furnace  was  by 
Abraham  Darby,  of  Shropshire,  at  his  furnace  at  Coalbrookdale,  in  1735.  This  coal  was  coked.  In  1740  a  coke- 
furnace  was  built  at  Pontypool,  in  Monmouthshire.  In  1796  charcoal  furnaces  had  been  almost  entirely  abandoned 
in  Great  Britain.  The  manufacture  of  pig  iron  with  mineral  coal  was  greatly  facilitated  by  the  invention  of  a 
cylindrical  cast-iron  bellows  by  John  Smeaton  in  1760,  to  take  the  place  of  wooden  or  leather  bellows,  and  by  the- 
improvements  made  in  the  steam  engine  by  James  Watt  about  1769 — both  these  valuable  accessions  to  blast-farnace- 
machinery  being  used  for  the  first  time,  through  the  influence  of  Dr.  Roebuck,  at  the  Oarron  iron  works  in  Scotland. 
The  eifect  of  their  introduction  was  to  greatly  increase  the  blast  and  consequently  to  increase  the  production  of  iron. 
The  blast,  however,  continued  to  be  cold  air  at  all  furnaces,  both  coke  and  charcoal,  and  so  remained  until  1828,. 
when  .James  B.  Neilson,  of  Scotland,  invented  the  hot-blast. 

These  and  other  changes  in  the  manufacture  of  pig  iron  were  speedily  followed  by  equally  important  innovations, 
in  the  manufacture  of  finished  iron.  In  1783  Henry  Cort,  of  Gosport,  England,  obtained  a  patent  for  rolling  irou 
into  bars  with  grooved  iron  rolls,  and  in  the  following  year  he  obtained  a  patent  for  converting  pig  iron  into  malleable 
irou  by  means  of  a  puddling  furnace.  These  patents  did  not  relate  to  absolutely  new  inventions  in  the  manufacture- 
of  iron,  biit  to  important  improvements  on  existing  methods,  which  had  not,  however,  been  generally  employed. 
Mineral  coal  was  now  used  in  the  puddling  furnace  as  well  as  in  ihe  blast  furnace ;  it  had  long  been  used  in  refineries. 
To  the  improvements  introduced  by  Cort  the  irou  trade  of  Great  Britain  is  greatly  indebted.  The  refining  of  pig  iron 
in  forges  and  its  subsequent  conversion  into  bars  and  plates  under  a  tilt-hammer  virtually  formed  the  only  method, 
of  producing  finished  iron  down  to  Cort's  day,  both  in  Great  Britain  and  on  the  Continent,  and  it  was  wholly 
inadequate  to  the  production  of  large  quantities  of  iron  of  this  character.  With  mineral  fuel,  powerful  blowing 
engines,  the  puddling  furnace,  and  grooved  rolls  Great  Britain  rapidly  passed  to  the  front  of  all  ironmaking  nations. . 

The  invention  of  crucible  cast  steel  originated  with  Benjamin  Huntsman,  an  English  clockmaker,  about  the 
middle  of  the  eighteenth  century,  and  not  only  Sheffield,  the  principal  seat  of  its  manufacture  and  of  the  manufacture- 
of  fine  cutlery,  but  all  England  as  well,  has  greatly  profited  by  his  discovery. 

We  now  turn  from  the  iron  industry  of  England  to  that  of  Wales,  Ireland,  and  Scotland. 

In  the  sixteenth  century,  owing  to  the  scarcity  of  timber  in  England,  some  of  the  ironmasters  of  Sussex  emigrated 
to  Glamorganshire,  in  South  Wales,  where  they  founded  the  irou  works  of  Aberdare  and  Merthyr  Tydvil,  and  other 
iron  works.  Eemains  of  the  works  in  the  Aberdare  valley  still  exist,  and  Merthyr  Tydvil  is  the  center  of  a  great 
iron  industry  today.  In  1770  the  first  coke  furnace  in  South  Wales  was  built  at  Cyfarthfa.  In  1788  there  were  six 
coke  furnaces  in  South  Wales.     Cort's  inventions  were  ])romptly  appropriated  by  Welsh  ironmasters. 

According  to  Scrivenor,  iron-ore  mines  were  o])ened  in  Ireland  by  the  English  who  settled  in  the  country  during 
the  reign  of  Elizabeth,  and  irou  itself  was  extensively  manufactured  in  Ireland  by  the  English  during  the  reign  of 
James  the  First  and  afterwards.  The  most  extensive  works  were  in  the  provinces  of  Munster,  Connaught,  and 
Ulster,  and  in  the  counties  of  Queens,  Kings,  and  Thomond.  In  some  instances  iron  ore  was  taken  from  England' 
to  the  sea-coast  of  Ulster  and  Munster,  in  Ireland,  the  latter  country  then  abounding  in  forests,  but  generally  Ireland 
supplied  both  the  ore  and  fuel.  Most  of  the  irou  produced  was  in  bars  from  forges,  but  ordnance,  pots,  and  other 
articles  were  also  cast  in  foundries  or  furnaces.  The  rebellion  of  1641  put  an  end  to  many  of  the  English  iron  works 
in  Ireland,  some  valuable  works  in  the  county  of  Mayo  escaping.     In  1060  Sir  William  Petty  estabUshed  extensive 
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iron  works  in  the  county  of  Kerry,  which  continued  in  operation  until  the  middle  of  the  eighteenth  century  when 
they  were  stopped  in  consequence  of  the  scarcity  of  timber.  In  16712  this  gentleman  stated  that  one  thousand  tons 
of  iron  were  then  made  in  Ireland.  Xear  the  close  of  the  seventeenth  century  an  act  of  the  British  Parliament 
remitted  the  duties  on  bar  iron  and  on  iron  slit  and  hammered  into  bars  imported  from  Ireland,  the  manufacturing 
industries  of  Ireland  being  then  greatly  depressed.  The  iron  industry  of  Ireland  survived  until  the  reign  of  Geor"© 
the  Second,  in  the  early  part  of  the  eighteenth  century,  when  it  came  to  an  end  in  consequence  of  the  scarcity  of 
timber,  the  competition  of  English  iron,  and  the  unsettled  condition  of  the  country.  An  effort  was  made  to  revive 
it  at  the  close  of  the  century,  but  it  met  with  slight  success.  In  1840  there  ^vere  no  iron  works  in  Ireland  "going 
on."  In  1857  there  was  but  one  furnace  yet  standing  in  Ireland.  There  are  now  no  iron  works  in  the  country. 
Irish  ores  were  imported  into  the  United  States  in  1879  and  1880. 

It  has  already  been  stated  that  iron  was  very  scarce  in  Scotland  in  the  closing  centuries  of  the  Middle  Ages 
Scotland  obtaining  all  her  supply  of  iron  at  that  time  from  outside  her  borders.  The  Scotch,  however,  were  noted 
during  the  period  mentioned  for  the  excellence  of  their  swords  and  armor,  the  former  vyiug  in  temper  with  those  of 
Toledo  and  Milan.  In  Sir  Walter  Scott's  story  of  The  Fair  Maid  of  Perth,  the  events  of  which  are  supposed  to  have 
occurred  during  the  last  years  of  the  fourteenth  century,  the  hero,  Henry  Gow,  is  an  armorer— a  forger  of  swords 
and  bucklers  and  coats-of-mail.  In  1517  an  English  chronicler  wrote  that  "the  Scots  came  with  swords  all  broad 
and  thin,  of  exceeding  good  temper,  and  universally  so  made  to  slice  that  I  never  saw  none  so  good,  so  I  think  it 
hard  to  devise  a  better."  Scotland  had  no  noteworthy  iron- producing  industry  of  her  own  until  the  middle  of  the 
eighteenth  century.  It  is  conjectured,  however,  that  her  ancient  inhabitants  may  have  made  iron  in  very  small 
quantities,  as  pieces  of  iron  slag  were  discovered  in  1861  in  the  ruins  of  Celtic  fortified  towns  in  the  Cheviot  hills,, 
on  the  border  between  England  and  Scotland.  Mr.  Eichard  Meade  informs  us  that  the  earliest  information  bearing 
on  iron  smelting  in  Scotland  dates  from  1750,  in  which  year  the  first  furnace  was  erected  at  Bunawe,  in  Argyleshire, 
by  a  Mr.  Ford.  In  this  furnace  the  blast  was  driven  by  water-power  obtained  from  the  river  Awe,  the  ore  used 
being  brought  from  Ulverstone,  in  Lancashire,  while  charcoal  was  exclusively  used  as  fuel.  The  Bunawe  furnace, 
now  known  as  the  Lome,  is  still  in  existence,  although  not  in  oi)eration.  Previous  to  1788  a  similar  furnace  was 
erected  at  Goatfield,  also  in  Argyleshire.  In  1760  the  first  blast  furnace  at  the  celebrated  Carron  iron  works,  in 
Stirlingshire,  was  put  in  operation,  where  for  some  time  charcoal  was  used.  The  manufacture  of  carronades  was 
long  a  specialty  of  the  Carron  iron  works.  Mineral  coal  was  soon  substituted  for  charcoal  at  this  furnace,  and  from 
that  time  forward  the  iron  industry  of  Scotland  was  rapidly  developed.  In  1788  there  were  six  coke  furnaces  in 
Scotland  and  the  two  charcoal  furnaces  of  Bunawe  and  Goatfield. 

The  following  statistics  will  show  how  rapidly  the  manufacture  of  pig  iron  in  Great  Britain  has  grown  in  the  last 
hundred  years.  In  1 788  there  were  77  furnaces  in  England  and  Wales,  and  8  furnaces  in  Scotland,  the  total  production 
of  which  was  68,300  tons.  Of  the  whole  number  of  furnaces,  26  used  charcoal  and  59  used  coke.  The  imports  of 
iron  by  Great  Britain  in  this  year  amounted  to  about  15,000  tons.  In  1796  there  were  104  furnaces  in  England  and 
Wales,  producing  108,793  tons  of  iron.  In  Scotland  there  were  17  furnaces,  producing  10,080  tons.  In  1806  there 
were  173  furnaces  in  Great  Britain,  producing  258,000  tons.  In  1820  there  were  284  furnaces,  producing  400,000 
tons.  In  1827  the  production  was  690,500  tons.  In  1840  it  was  1,396,400  tons.  In  1854  it  rose  to  3,069,838  tons. 
This  quantity  was  then  estimated  to  be  fully  one-half  of  the  world's  production  of  jng  iron.  The  same  proportion 
was  steadily  maintained  by  Great  Britain  for  many  years,  but  it  is  now  lost.  In  1857  Great  Britain's  production 
of  pig  iron  was  3,659,447  tons,  smelted  from  9,573,281  tons  of  ore  in  028  blast  furnaces,  of  which  333  were  in  England, 
170  in  Wales,  124  in  Scotland,  and  1  in  Ireland.  In  1872  the  product  was  6,741,929  tons.  In  1880  the  production 
of  pig  iron  by  Great  Britain  was  7,749,233  tons.  For  several  years  there  liave  been  preserved  only  4  charcoal 
furnaces  in  Great  Britain,  and  these  have  produced  but  little  iron.  The  whole  number  of  blast  furnaces  in  Great 
Britain  iu  1880  was  967,  only  567  of  which  were  in  blast. 

The  eighteenth  century  marked  a  new  era  in  many  branches  of  manufactirring  industry  in  which  the  British 
people  have  become  prominent.  It  was  the  era  of  machinery,  which  then  began  to  receive  general  attention  as  a 
substitute  for  hand  labor.  This  era  gave  to  the  people  of  Great  Britain  the  manufacture  of  Indian  cotton  goods, 
and  it  largely  increased  their  woolen  manufacture  and  assisted  to  develop  their  iron  manufacture.  It  Mas  in  the 
eighteenth  century  that  Great  Britain,  in  consequence  of  her  quick  appreciation  of  the  value  of  labor-saving 
machinery,  became  the  first  manufacturing  nation  in  the  world ;  in  the  preceding  century  four-filths  of  the  British 
working  people  were  still  farmers  or  farm  laborers.  During  the  latter  part  of  the  eighteenth  century  and  the 
whole  of  the  nineteenth  century  down  to  the  present  time  no  other  country  has  occupied  so  conspicuous  a  position 
as  Great  Britain  in  the  manufacture  of  iron  and  steel.  Spain  and  Germany  had  in  turn  led  modern  nations  iu  the 
production  of  these  essentials  of  civilization,  but  Great  Britain  passed  to  the  head  when  she  began  to  make  pig 
iron  with  the  aid  of  mineral  fuel  and  her  powerful  blowing  engines.  She  had  an  abundance  of  iron  ores  and 
bituminous  coal,  and  her  people  had  applied  to  the  utilization  of  these  pi-oducts  their  indomitable  energy  and 
newly-developed  inventive  genius.  France,  Germany,  Belgium,  and  other  Continental  countries  might  have 
substituted  mineral  coal  for  charcoal,  invented  the  puddling  furnace,  or  perfected  the  rolling  mill  and  the  steam 
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engine,  but  noue  of  them  did.  To  England  and  also  to  Scotland  is  tlie  world  indebted  for  the  inventions  that  gave 
a  fresh  impetus  to  the  manufacture  of  iron  in  the  eighteenth  century;  and  it  is  also  indebted  to  the  same  countries 
for  most  of  the  inventions  and  changes  of  the  present  century  whieli  have  further  developed  the  manufacture  of  hon 
and  increased  the  demand  for  it,  and  which  have  almost  created  the  manufacture  of  steel.  Stephenson,  the 
Englishman,  improved  the  locomotive  in  1815,  and  in  1825  the  first  passenger  railroad  in  the  world  was  opened 
in  England,  Stephenson's  locomotive  hauling  the  trains.  Keilscu,  the  Scotchman,  invented  the  hot-blast  in  1828' 
Crane,  the  Englishman,  applied  it  to  the  manufacture  of  pig  irou  with  anthracite  coal  in  1837;  Nasmyth,  the 
Scotchman,  invented  the  steam  hammer  in  1838  and  the  pile  driver  in  1843;  and  Bessemer,  the  Englishman 
invented  in  1855  the  process  which  bears  his  name,  and  which  is  the  flower  of  all  metallurgical  achievements. 
The  Siemens  regenerative  gas  furnace,  which  has  been  so  extensively  used  in  the  manufacture  of  iron  and  steel, 
is  also  an  English  invention,  although  the  inventors,  Charles  William  and  Frederick  Siemens,  while  citizens  of 
England,  are  natives  of  Hanover,  in  Germany.  That  Great  Britain  did  not  at  first  seek  to  extend  the  influence 
of  her  new  light  and  life  to  other  countries,  but  by  various  acts  of  Parliament  sought  to  prevent  the  introduction 
of  her  inventions  and  the  emigration  of  her  skilled  artisans  into  those  countries,  is  not  here  a  subject  for  comment; 
nor  is  the  strict  adherence  of  Great  Britain  to  a  policy  of  protection  to  home  industries  by  customs  duties  during 
many  centuries  and  down  to  almost  the  middle  of  the  present  century  a  subject  of  comment.  Both  measures 
undoubtedly  fostered  the  growth  of  British  manufacturing  industries,  and  in  the  end  the  world  was  benefited  by 
British  inventions,  which  found  their  way  across  the  British  channel  and  the  Atlantic  ocean,  and  by  the  example 
of  British  energy  and  British  enterx^rise  in  the  utilization  of  native  manufacturing  resources. 

EAELY  PROCESSES  IN  THE  MANUPACTUEE  OF  lEON. 

Except  incidentally  the  various  processes  for  the  manufacture  of  iron  which  were  in  use  in  the  early  ages  of 
the  world's  history,  as  well  as  in  more  recent  times,  have  not  been  referred  to  in  the  preceding  pages.  Further 
notice  of  some  of  the  ijrocesses  that  were  successively  in  use  before  the  present  century  seems,  however,  to  be 
desirable,  if  for  uo  other  reason  than  to  show  how  rude  and  unproductive  were  those  processes  in  comparison  with 
the  improved  methods  that  are  now  in  use,  and  with  which  the  reader  is  more  or  less  familiar. 

The  methods  of  manufacturing  iron  that  were  in  use  in  Asia  and  Africa  in  the  earliest  ages  were  few  in  number 
and  of  extreme  simplicity.  All  of  them  produced  wrought  iron  with  the  aid  of  wood  or  charcoal  as  fuel,  .although 
steel  was  also  produced  by  some  of  them.  One  of  these  early  processes,  which  still  exists  in  Burmah,  required  no 
artificial  blast.  A  perpendicular  circular  excavation,  ten  or  twelve  feet  deep  and  open  at  the  top,  was  made  in  the 
side  of  a  bank  or  hillock,  in  which  ore  and  fuel  were  placed  in  alternate  layers,  and  to  which  the  necessary  draft 
for  combustion  was  applied  through  one  or  more  openings  near  the  bottom.  The  product  was  a  lump,  or  bloom,  of 
iron.  Another  process  applied  an  artificial  blast  to  a  small  excavation  in  the  ground,  or  to  a  low  furnace  built  of 
clay  and  standing  alone,  the  product  also  being  a  lump  of  iron.  This  artificial  blast  was  supplied  by  bellows,  which 
were  usually  made  of  goat  skins,  having  a  nozzle  or  tuyere  of  bamboo  or  burnt  clay,  and  were  worked  by  the  feet 
or  hands.  Goat-skin  bellows  are  in  use  in  India  and  in  the  interior  of  Africa  to-day  in  connection  with  clay  furnaces. 
It  is  interesting  to  note  the  fact  that  the  bellows  and  its  tuyere,  or  nozzle,  both  of  which  in  some  form  are  in 
universal  use  to-day  wherever  irou  is  made,  are  undoubtedly  of  prehistoric  origin,  and  that  they  are  still  used  iu 
their  original  simplicity  in  the  manufacture  of  iron.  In  some  parts  of  India,  and  in  China,  Japan,  Borneo,  and 
Madagascar,  blowing  cylinders  of  wood  or  bamboo,  having  valves  and  pistons,  and  worked  like  apiamp  by  manual 
labor,  are  now  used,  and  were  probably  used  in  remote  ages.  The  bloom  of  iron,  whether  produced  by  natural 
or  artificial  blast,  was  reheated,  and  freed  from  impurities  and  adhering  charcoal  by  repeated  hammering,  in  the 
course  of  which  refining  operation  it  would  be  divided  into  suitable  parts  for  practical  use.  The  fire  of  the  smith 
who  would  give  to  the  iron  its  final  shape  would  be  supplied  with  a  goat-skin  or  bamboo  blast.  The  blacksmiths 
of  India  use  a  blast  of  this  character  at  the  present  time.  The  ore  which  was  smelted  by  these  primitive  processes 
was  brolien  into  small  pieces  and  otherwise  carefully  prepared.  In  some  parts  of  India  and  in  some  other  Asiatic 
countries  the  ore  was  magnetic  and  well  adapted  to  the  manufacture  of  steel. 

The  celebrated  Indian  steel,  or  wootz,  which  is  chiefly  used  for  the  manufacture  of  sword  blades,  is  obtained  at 
the  present  time  by  remelting  pieces  of  native  iron  in  small  crucibles,  which  are  about  four  inches  high,  containing 
finely-chopped  wood,  the  crucibles  being  placed  in  a  furnace  heated  with  a  blast  supplied  by  bellows  made  usually 
of  goat  skins  or  bamboo  cylinders.  To  reduce  excessive  carbonization,  and  to  soften  the  steel  so  that  it  may  be 
drawn  into  bars,  the  lumps  or  cakes  of  steel  thus  obtained  are  heated  in  a  charcoal  fire  blown  by  a  bellows,  the 
current  of  air  being  made  to  play  upon  the  cakes  whde  they  are  turned  over  before  it.  Thousands  of  years  ago  the 
process  was  the  same  that  it  is  now.  China  is  said  by  Day,  in  his  Frehistoric  Uses  of  Iron  and  Steel,  to  have  made 
steel  long  before  the  Christian  era  by  immersing  wrought  irou  in  a  bath  of  cast  iron. 

The  manner  in  wliich  the  air  was  expelled  from  the  goat-skin  bellows  of  antiquity  doubtless  varied  in  different 
countries,  but  the  pressure  of  the  feet  of  one  workman  on  two  such  bellows,  attached  to  a  common  nozzle  or  tuyere, 
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was  probably  the  method  in  most  general  use.  This  method  is  still  used  in  Afriea.  Wilkinson,  in  his  J)[aniters  and 
Customs  of  the  Ancient  Hgyptians,  quoted  by  Da,y,  mentions  his  discovery  on  the  walls  of  a  tomb  built  in  the  rei'Tn 
of  Thothmes  the  Third,  at  Thebes,  about  fifteen  centuries  before  the  Christian  era,  of  the  picture  of  an  Egyptian 
furnace  and  bellows,  with  two  workmen  engaged  in  expelling  with  their  fee.t  the  air  from  as  many  pairs  of  Ijellows 
"consisting  of  flexible  bags  formed  of  the  skins  of  animals,  and  each  provided  with  a  cord  which  the  operator  holds 
in  his  hands.  From  each  of  these  flexible  bags  a  tube  proceeds  into  the  heap  of  fuel  and  ore,  and  the  blast  is 
produced  by  the  operator  transferring  the  weight  of  his  body  alternately  from  one  foot  to  the  otber.  The  ba^'s  are 
inflated  by  pulling  up  the  upper  part  by  the  cord,  this  upper  part  having  a  hole  or  valve  therein  for  allowing  the 
air  to  enter,  and  which  is  closed  by  the  heel  of  the  operator  on  his  again  transferring  his  Aveight  to  it." 

The  processes  which  have  been  briefly  described,  or  modifications  of  them,  were  adopted  in  Europe  when  that 
continent  commenced  to  make  iron.  The  manufacture  of  iron  in  Belgium  and  in  England  without  the  aid  of  an 
artificial  blast,  about  the  time  of  the  Christian  era,  has  already  been  referred  to.  It  is  not  known  whether  other 
European  countries  ever  made  iron  in  the  same  way.  At  Lustiu,  in  Belgium,  between  ISTamur  and  Dinant,  two 
ancient  furnaces  or  bloomaries  were  discovered  in  1870,  on  the  top  of  a  hill,  with  iron  yet  remaining  in  them. 
Tliey  consisted  of  simi)le  oval  excavations  with  rounded  bottoms  in  a  bed  of  clay,  12  feet  long  and  9  feet  wide,  Avith 
a  depth  in  the  middle  of  about  3  feet,  the  top  being  level  with  the  surface  of  the  surrounding  soil.  A  channel 
excavated  in  the  clay,  but  covered  over  with  stones,  conducted  the  wind  into  the  loAver  portion  of  each  furnace. 
The  opening  of  this  channel  was  turned  in  the  direction  of  the  prevailing  wind,  so  that  iron  could  only  have  been 
made  on  Avindy  days.  These  bloomaries  contained  lumps  of  crude  Avrought  iron.  Mr.  James  Rock  has  given  us  an 
account  of  the  Eoman  cinder  heaps  or  mounds  now  to  be  seen  in  Sussex,  England,  and  which  are  associated  with 
the  manufacture  of  iron  without  au  artificial  blast  by  smelting  the  ore  either  in  heaps  or  in  rude  furnaces.  By  the 
heaping  method  the  ore  and  charcoal  were  placed  in  alternate  layers. 

As  no  evidence  exists  that  iron  was  ever  made  by  the  Eomans  in  the  soutb  of  Europe  without  the  aid  of  au 
artificial  blast,  it  may  be  fairly  assumed  that  the  Belgian  furnaces  above  described  and  the  methods  of  manufacture 
in  Sussex  which  are  described  by  Mr.  Eock  were  of  native  origin.  The  Eomans  may  for  a  time  have  continued  the 
native  practice,  especially  as  the  manufacture  of  iron  in  both  Belgium  and  Britain  would  be  mainly  confined  to  the 
native  inhabitants,  but  long  before  their  withdrawal  from  these  countries  in  the  fifth  century  the  superior  practice 
of  southern  Europe  would  be  introduced. 

In  the  south  of  Europe  the  bellows  was  certainly  used  to  produce  a  blast  long  before  the  Eoman  invasion  of 
Britain.  Homer,  quoted  by  Fairbairn,  "represents  Hephaestus  as  throwing  the  materials  from  which  the  shield  of 
Achilles  Avas  to  be  forged  into  a  furnace  urged  by  twenty  pairs  of  bellows."  The  bellows  first  used  by  the  Greeks 
ATere  probably  made  of  goat  skins,  but  subsequently,  as  early  as  the  third  century  before  Christ,  larger  and  more 
poAverful  bellows  were  made  of  ox  hides,  and  larger  furnaces  or  bloomaries  were  erected.  These  larger  bellows 
were  substantially  the  same  as  the  common  blacksmith's  bellows  oi  our  day,  and  they  would  be  used  by  the  Greeks 
and  Eomans  in  smelting  the  ore  as  well  as  in  refining  and  shaping  the  iron.  Of  their  furnaces  or  forges  we  know 
but  little.  Virgil,  who  lived  in  the  first  century  before  Christ,  gives  us  in  the  Fourth  Georgic  a  view  of  a  refinery 
forge  as  it  doubtless  existed  among  the  Eomans  at  his  day,  although  located  by  the  poet  in  a  fabulous  age. 

As  Avhen  the  Cyclops,  at  th'  almighty  nod, 
New  thunder  hasten  for  their  angry  god. 
Subdued  in  fire  the  stubborn  metal  lies  : 
One  brawny  smith  the  puffing  bellows  plies, 
And  draws  and  blows  reciprocating  air : 
Others  to  quench  the  hissing  mass  prepare : 
With  lifted  arms  they  order  every  blow 
And  chime  their  sounding  hammers  in  a  row : 
With  labored  anvils  Etna  groans  below. 
'  Strongly  they  strike ;  huge  flakes  of  flames  expire ; 

With  tongs  they  turn  the  steel  and  vex  it  in  the  fire. 

Diodorus  of  Sicily,  quoted  by  Scrivenor,  mentions  the  iron  ores  of  Elba,  "which  the  natiA^es  dig  and  cut  out  of 
the  ground  to  melt,  in  order  for  the  making  of  iron,  much  of  which  metal  is  in  this  sort  of  stone.  The  workmen 
employed  first  cut  the  stone  in  pieces,  and  then  melt  them  in  furnaces  built  and  prepared  for  the  purpose.  In  these 
furnaces  the  stones,  by  the  violent  heat  of  the  fire,  are  melted  into  several  pieces  in  form  like  great  sponges,  which 
the  merchants  buy  by  truck  and  exchange  of  other  wares,  and  export  them  to  Dicoearchea  and  other  mart  towns. 
Some  of  these  merchants  that  buy  of  these  wares  cause  them  to  be  wrought  by  the  coppersmiths,  who  beat  and 
fashion  them  into  all  sorts  of  tools,  instruments,  and  other  shapes  and  fancies ;  some  they  neatly  beat  into  the 
shape  of  birds,  others  into  spades,  hooks,  and  other  sorts  of  utensils,  all  which  are  transported  and  carried  about 
into  several  parts  of  the  world  by  the  merchants."     This  account  was  written  in  the  first  century  before  Christ. 

PUny  describes  the  various  kmds  of  iron  and  steel  which  were  in  use  in  his  day,  the  first  century  after  Christ, 
but  gives  us  little  insight  into  the  methods  by  which  they  were  produced.  In  the  following  obscure  description  he 
seems  to  ha,ve  intended  to  show  that  both  iron  and  steel' were  made  in  the  same  furnace,  and  that  the  quality  of 
50  M  M  '^^ 


50  THE  MANUFACTURE  OF  IRON  AND  STEEL. 

botli  these  products  varied  greatly.  He  says:  "There  is  a  great  difference,  too,  in  the  smelting,  some  kinds 
producing  knurrs  of  metal,  which  are  especially  adapted  for  hardening  into  steel,  or  else,  prepared  in  another 
manner,  for  making  thick  anvils  or  heads  of  hammers.  But  the  main  difference  results  from  the  quality  of  the 
water  into  which  the  red-hot  metal  is  plunged  from  time  to  time.  The  water,  which  is  in  some  places  better  for  this 
purpose  than  in  others,  has  quite  ennobled  some  localities  for  the  excellence  of  their  iron,  Bilbilis,  for  example,  and 
Turiasso  in  Spain,  and  Oomum  in  Italy,  and  this  although  there  are  no  iron  mines  in  these  spots.  It  is  a  remarkable 
fact  that  when  the  ore  is  fused  the  metal  becomes  liquefied  like  water,  and  afterwards  acquires  a  spongy,  brittle 
texture.  It  is  the  practice  to  quench  the  smaller  articles  made  of  iron  with  oil,  lest  by  being  hardened  in  water 
they  should  be  rendered  brittle.  Iron  which  has  been  acted  upon  by  fire  is  spoiled  unless  it  is  forged  with  the 
hammer.  It  is  not  in  a  fit  state  for  being  hammered  when  it  is  red  hot,  nor,  indeed,  until  it  has  begun  to  assume  a 
white  heat." 

In  Spain,  as  we  have  seen,  iron  and  steel  were  made  many  centuries  before  Pliny's  time,  the  Catalan  forge, 
or  a  modification  of  it,  being  used,  and  the  product  being  either  wrought  iron  or  steel.  The  Catalan  forge  differed 
in  no  essential  particular  from  an  ordinary  blacksmith's  fire.  The  Corsican  forge,  which  also  existed  before  the 
Christian  era,  was  a  modification  of  the  Catalan  forge.  The  blast  for  these  forges  is  presumed  to  have  been 
primarily  furnished  by  bellows  made  of  goat  skins  or  the  skins  of  other  animals,  but  afterwards  the  improved 
Grecian  and  Eoman  bellows,  the  same  as  our  blacksmith's  bellows,  were  substituted.  Bauerman  cites  Franquoy 
as  authority  for  the  statement  that  bellows  with  valves  were  introduced  by  the  Eomans  into  Gaul  during  the 
fourth  century  of  the  Christian  era. 

Percy  copies  the  following  description  of  an  old  Catalan  forge  in  Spain:  "  In  1823,  at  Bielsa,  in  Aragon,  in  the 
Spanish  Pyrenees,  some  charcoal  burners  discovered  in  a  forest  of  silver  firs  a  small  circular  iron  furnace  only  2 
feet  and  1.59  inches  high.  The  lower  part  or  hearth  was  cylindrical  up  to  the  height  of  about  11.81  inches  and 
then  terminated  in  an  inverted  truncated  cone;  its  diameter  was  14.25  inches  at  the  lower  and  1.69  inches  at  the 
upper  part;  it  had  two  tuyere  beds  at  11.81  inches  from  the  bottom.  Kear  the  furnace  were  found  two  crude  lumps 
of  iron  in  the  state  in  which  they  appeared  to  have  been  taken  out,  and  which  weighed  from  30.9  pounds  to  35.3 
pounds.  According  to  tradition  the  blast  in  these  furnaces  was  produced  with  bellows  of  skin  worked  by  hand. 
Accumulations  of  ancient  slags  are  met  with  at  high  elevations  in  the  Pyrenees,  far  from  any  water-course,  and 
which  doubtless  were  urged  by  a  blast  produced  by  manual  labor." 

An  analysis  of  the  piece  of  iron  found  under  the  Egyptian  obelisk  which  was  recently  removed  to  New  York 
shows  that  it  must  have  been  made  by  the  direct  process,  and  probably  in  a  Catalan  forge.  The  analysis,  which 
was  made  for  Mr.  A.  L.  HoUey  by  Dr.  August  Wendel,  of  Troy,  is  here  preserved. 

Copper 0.102' 

Calcium 0.218: 

Magnesium  0.028. 

Alumiuium  0.070. 

Slag 0.15a 

Total : 100.096. 


Iron 98.738 

Carbon , 0.521 

Sulphur 0.009 

Silicon 0.017 

Phosphorus 0.048 

Manganese 0. 116 

Xickel 


Cobalt   ' 0-0^9 

Mr.  Holley  says  that  a  clean  fracture  of  the  iron  was  similar  to  that  of  puddled  steel,  and  mentions  the  further- 
fact  that  the  small  amount  of  slag,  as  well  as  the  fine  fracture,  indicates  frequent  reworking. 

Much  light  is  thrown  upon  the  methods  of  manufacturing  iron  which  prevailed  in  the  south  of  Europe  at  the- 
beginning  of  the  Christian  era  by  the  discovery  in  1870  of  two  ancient  bloomaries  or  melting  hearths  in  the  vicinity- 
of  Huttenberg,  in  Carinthia,  on  the  Huttenberg  railway.  The  place  where  these  hearths  were  found  is  embraced 
within  the  limits  of  the  ancient  province  of  Noricum.    Maw  and  Dredge  thus  describe  these  hearths : 

In  the  year  1870  a  most  interesting  discovery  was  made  during  the  construction  of  Iho  Huttenberg  railway.  In  a  cutting  a  set  of" 
iron  melting-hearths  of  Eoman  and  Celtic  times  was  found  G  feet  below  the  present  surface  of  the  ground.  These  hearths  consist  of  two 
holes  or  ditches,  the  upper  one  being  supposed  to  have  served  as  a  calcining  kiln,  whilst  the  lower  one  represents  the  smelting  furnace- 
l^roper.     These  hearths  were  found  near  the  mines  of  spathic  ore  in  the  neighborhood  of  Huttenberg. 

The  calcining  hearth  is  fitted-  with  a  layer  of  charcoal  14  inches  thick,  upon  which  a  10-inch  layer  of  clay  forms  the  inside  lining  of' 
the  hearth.  This  lining  was  found  burnt  by  the  action  of  the  calcining  lire  to  a  depth  of  4  inches.  The  depth  of  the  hearth  is  2  feet, 
and  its  diameter  5  feet.  The  second  or  smelting  hearth  is  placed  at  a  distance  of  IG  feet  from  the  former,  and  is  3  feet  deep  and  4  feet 
wide.  The  lining  consists  of  a  layer  of  G-inch  clay,  upon  whicli  a  fire-brick  mass,  consisting  of  clay  and  quartz,  is  uniformly  spread  to  a 
thickness  of  12  inches.  This  lining  is  burnt  and  glazed  to  a  depth  of  3  inches  at  the  inner  side,  thus  recording  the  higher  temperature  in 
this  heart li  during  the  smelting  operation. 

Both  hearths  are  filled  with  debris  of  burnt  clay  and  slag  crumbled  down  from  1  lie  walls  of  the  hearths,  which  seem  to  have  been  raised 
one  foot  above  the  surface  of  the  ground.  The  space  between  the  two  hearths  is  paved  with  stones.  The  slag-  contains  many  unburat 
pieces  (if  charcoal.  The  analysis  of  the  .slag  has  proved  that  the  yield  of  1lie  spathic  ore  in  use,  containing  from  50  to  60  per  cent,  of  iron, 
was  only  15  to  20  per  cent.  The  blast  seems  to  have  been  furnished  by  bellows  from  the  top  of  the  iurnaces.  A  Eoman  cornice  has  been 
found  near  the  smrltiug  hearth. 

These  discoveries  point  nut  a  very  primitive  process  as  compared  with  onr  present  means  of  iron  smelting  ;  but  centui-ies  vanished  hefora 
any  real  improvements  were  introduced.     Nevertheless  we  find  that  the  p: -:paratory  calcination  of  the  ore  previous  to  its  being  introduced., 
in  the  smelting  furnace  is  a  very  ancient  mode  of  economizing  labor  and  fuel. 
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It  is  not  at  all  probable  that  the  blast  for  these  Worican  hearths  was  supplied  in  any  other  way  than  by  means 
of  a  leather  bellows. 

The  various  processes  which  have  been  referred  to  were  all  direct  processes,  the  iron  or  steel  being  obtained  directly 
from  the  ore.  The  furnaces,  whether  high  or  low,  large  or  small,  were  all  Uooviaries,  because  the  product  derived 
from  the  heated  ore  was  obtained  in  the  form  of  a  lump  or  bloom  of  malleable  iron  or  steel.  If  cast  iron  was  sometimes 
obtained  by  the  Mediterranean  nations,  or  by  Asiatic  and  African  ironworkers,  very  little  evidence  exists  that  it  was 
run  into  moulds  for  the  production  of  useful  or  ornamental  castings.  The  weakness  of  the  blast  furnished  by  goat 
skins,  bamboo,  or  the  early  blacksmith's  bellows  renders  it  highly  improbable  that  much  cast  iron  was  ever  obtained 
by  any  of  the  ancient  processes.  Aristotle,  who  lived  in  the  fourth  century  before  Christ,  has  left  an  account  of  the 
manner  in  which  the  Greeks  of  his  day  converted  wrought  iron  into  steel,  which  furnishes  some  evidence  that  they 
were  also  familiar  with  cast  iron.  He  is  quoted  by  Day  as  follows :  "  Wrought  iron  itself  may  be  cast  so  as  to  be 
made  liquid  and  to  harden  again;  and  thus  it  is  they  are  wont  to  make  steel;  for  the  scoria  of  iron  subsides  and 
is  purged  off  by  the  bottom;  and  when  it  is  often  defecated  and  made  clean  this  is  steel.  But  this  they  do  not 
often  because  of  the  great  waste  and  because  it  loses  much  weight  in  refiniug;  but  iron  is  so  much  the  more  excellent 
the  less  recrement  it  has."  The  quotation  from  Pliny  on  the  preceding  page  contains  the  most  direct  evidence  we 
have  of  the  making  of  cast  iron  by  the  Eomans.  But,  if  the  Mediterranean  nations,  and  particularly  the  Greeks 
and  Eomans,  knew  how  to  make  and  utilize  cast  iron,  this  knowledge  became  one  of  the  lost  arts,  for  there  is  no 
authentic  mention  of  cast  iron  having  been  made  in  the  northern  and  western  parts  of  Europe  until  about  five  hundred 
years  ago,  and  if  the  Chinese,  Japanese,  and  the  people  of  India  possessed  the  art  they  kept  it  to  themselves  and 
made  but  little  use  of  it. 

From  the  first  to  the  eighth  century  of  the  Christian  era  the  history  of  the  manufacture  of  iron  in  all  European 
countries  is  greatly  obscured,  and  the  processes  which  were  in  operation  cannot  be  described.  In  Asia  and 
Africa  the  art  had  previously  received  less  and  less  attention  through  the  gradual  transfer  of  political  power  and  of 
civilization  to  the  northern  shores  of  the  Mediterranean.  But  Greece,  which  had  received  much  of  this  power  and 
had  absorbed  most  of  this  civilization,  had  in  turn  surrendered  her  leadership  to  Eome,  and  in  the  filth  century 
after  Christ  Eome  herself  fell  before  the  northern  barbarians.  Except  in  Spain,  where  the  Visigoths  established  a 
powerful  empire  in  the  fifth  century,  under  which  the  arts  of  ancient  civilization  were  encouraged,  the  iron  industry 
is  nowhere  throughout  Europe  known  to  have  flourished  from  the  period  when  Eome  commenced  her  final  struggle 
with  the  northern  invaders  down  to  about  the  beginning  of  the  eighth  century.  At  this  time  we  begin  to  hear  of 
the  iron  industry  taking  a  fresh  start  in  many  European  countries — experiencing  what  in  modern  phrase  we  term  a 
revival.  And  with  this  revival  we  hear  authentically  for  the  first  time  of  the  wolf  furnace,  or  stilclcofen,  in  Austria, 
Bohemia,  Germany,  and  other  Continental  countries. 

The  wolf  furnace,  or  stuckofen,  was  a  high  bloomaiy,  and  as  such  was  simply  an  enlargement  of  the  primitive  low 
bloomaries  or  forges.  Percy  says  that  the  stuclcofen  "is  only  a  Catalan  furnace  extended  upwards  in  the  form  of  a 
quadrangular  or  circular  shaft.  The  Germans  call  it  stilch  or  ivolf's  ofen  because  the  large  metallic  mass  which  is 
extracted  from  the  bottom  is  termed  stiick  or  wolf."  Overman  says  that  these  furnaces  or  bloomaries,  of  which  there 
yet  remain  a  few  in  Hungary  and  Spain,  are  generally  from  10  to  IG  feet  high,  2  feet  wide  at  the  top  and  bottom,  and 
about  5  feet  wide  at  the  widest  part.  The  early  wolf  furnaces  were,  however,  not  more  th  an  10  feet  high.  An  opening 
in  the  front,  about  2  feet  square,  called  the  breast,  was  kept  open  until  the  furnace  was  heated,  when,  coincidently 
with  the  closing  of  the  breast  with  brick,  the  ore  and  charcoal  were  thrown  into  the  furnace  and  the  blast  was  applied 
from  "at  least  two  bellows  and  nozzles,  both  on  the  same  side."  The  product  was  a  mass,  or  salamander,  of  mixed 
iron  and  steel,  which  was  taken  out  of  the  breast  and  reduced  under  the  tilt-hammer  to  blooms  and  under  smaller 
hammers  to  bars  and  other  forms.  The  salamander,  which  usually  weighed  from  400  to  700  pounds,  was  first  cut 
into  two  nearly  equal  parts,  which  were  called  stiicke.  At  Eisenerz,  in  Austria,  as  stated  by  Jars,  quoted  by  Percy, 
"the  lump  was  first  cut  half  through  in  the  center  with  hatchets  by  two  men,  each  having  one.  It  wai;  afterwards 
completely  divided  by  means  of  wedges  and  large  hammers."  The  annual  production  of  a  wolf  funiace  was  from  100 
to  150  tons.  Overman  further  says:  "By  this  method  good  iron  as  well  as  steel  is  always  furnished;  in  fact,  the 
salamander  consists  of  a  mixture  of  iron  and  steel ;  of  the  latter  skillful  workmen  may  save  a  considerable  amount. 
The  blooms  are  a  mixture  of  fibrous  iron,  steel,  and  cast  iron.  The  latter  flows  into  the  bottom  of  the  forge  fire,  in 
^hich  file  blooms  are  reheated,  and  is  then  converted  into  bar  iron  by  the  same  method  adopted  to  convert  common 
pig  iron.  If  the  steel  is  not  sufficiently  separated  it  is  worked  along  with  the  iron."  At  Soiling,  in  Carinthia,  a  wolf 
furnace  was  erected  in  1775  which  was  provided  with  two  common  bellows  worked  by  water-wheels,  each  bellows 
being  8  feet  long  and  3;}  feet  broad. 

While  there  can  be  no  doubt  that  the  earliest  wolf  furnaces  were  blown  with  leather  bellows,  it  is  not  known 
^ten  water-power  was  first  used  as  a  substitute  for  manual  labor  in  producing  the  blast.  Water-power  for 
grinding  grain  is  said  by  Knight  in  his  Mechanical  JDictionanj  to  have  been  used  about  the  beginuiug  of  the  Christian 
era-  In  Flower's  History  of  the  Trade  in  Tin  will  be  found  two  very  interesting  illustrations  of  the  manner  in  which 
the  bellows  and  tilt-hammer  were  operated  by  water-power  in  Franc(^  in  1711.  Prior  to  the  introduction  of  water- 
Power,  bellows  were  doubtless  chiefly  operated  by  the  feet  or  liamls.  Horse-power  has  been  used  for  the  same  purpose 
since  the  introduction  of  water-power,  and  was  probably  so  used  before  that  period. 
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The  osmund  furnace,  wliicli  is  said  by  Percy  to  have  been  intermediate  between  the  Catalan  forge  and  the 
stucliofen,  but  which  closely  resembled  the  latter  in  all  particulars,  was  formerly  in  use  in  Norway,  Sweden,  and  other 
parts  of  Europe,  principally  for  smelting  bog  or  lake  ore,  and  it  is  still  used  in  Finland.  It  was  abandoned  in  Sweden 
during  the  last  century.  It  derived  its  name  from  the  Swedish  word  osmund,  "  which  was  applied  to  the  bloom 
produced  in  this  kind  of  furnace."  Percy  reproduces  from  Swedish  sources  two  drawings  of  an  osmund  furnace, 
from  which  it  would  appear  that  it  was  about  7  feet  high,  rectangular  in  shape,  with  an  opening  or  breast  near  the 
bottom  similar  to  that  of  the  stuoJcofen,  and  was  blown  through  one  tuyere  with  two  ordinary  blacksmith's  bellows, 
worked  with  treadles  by  a  woman's  feet.  The  ore  used  in  Sweden  was  first  calcined  before  being  placed  in  the 
furnace,  wood  being  used  for  calcining  and  charcoal  for  smelting.  The  product  was  good  malleable  iron,  which  was 
taken  out  of  the  breast  in  a  lump  or  osmund.  Not  more  than  IJ  tons  of  iron  could  be  produced  in  this  furnace  in  a 
week. 

Percy  says :  ''  The  transition  from  the  old  bloomary  to  the  modern  blast  furnace  was  very  gradual,  and  the 
sUlclcofen  is  the  final  development  of  the  furnaces  in  which  iron  in  the  malleable  state  was  produced  direct  from  the 
ore.  By  increasing  the  dimensions  of  the  stuckofcn,  especially  its  height,  the  conditions  favorable  to  the  formation 
of  cast  iron  are  obtained ;  and,  indeed,  in  the  stilckofen  cast  iron  was  generally,  if  not  always,  produced  in  greater 
or  less  degree,  to  the  annoyance  of  the  smelter." 

According  to  Percy  the  stuclMfen  was  gradually  superseded  by  the  modern  blast  furnace,  the  first  furnace  which 
replaced  the  stiiclwfen  being  the  ilauofen,  or  blow  oven.  He  says  that  "  originally  there  was  no  essential  difierence 
between  them,  these  names  being  applied  according  to  the  nature  of  the  metal  which  they  yielded,  and  not  in 
consequence  of  difference  of  construction" — malleable  iron  being  obtained  with  less  charcoal  than  was  used  when 
cast  iron  was  desired.  "  When  the  blauofen  was  used  as  a  stiiclcofen  it  was  only  necessary  to  make  an  opening 
in  the  fore  part  of  the  hearth  large  enough  for  the  extraction  of  the  lump.  One  essential  condition  in  working  the 
furnace  as  a  stiiclwfen  was  to  allow  the  slag  free  escape  during  the  process,  so  that  the  lump  of  iron  accumulating  in 
the  hearth  might  never  be  covered  with  slag,  and  so  be  protected  from  the  action  of  the  blast."  Cast  iron  was  first 
regularly  made  in  a  stiiclcofen  or  Uauofen  about  the  beginning  of  the  fourteenth  century.  The  flussofen  was  the 
same  furnace  as  the  blauofen.     "Blast  furnace"  may  properly  be  substituted  for  either  term. 

The  Continental  nations  of  Europe  are  entitled  to  the  credit  of  having  fully  developed  the  blast  furnace  from 
the  primitive  method  of  producing  iron  by  the  bloomary  or  Catalan  forge.  The  virtual  perfection  of  the  blast 
furnace  by  the  Germans,  the  Belgians,  and  the  French  in  the  fifteenth  and  sixteenth  centuries  marked  a  great 
advance  in  the  art  of  manufacturing  iron,  and  greatly  enlarged  the  uses  to  which  it  could  be  applied.  The  nations 
which  have  been  mentioned  were  also  the  first  among  modern  nations  to  cast  iron  in  moulds,  Germany  and  France 
being  especially  noted  at  an  early  day  for  the  artistic  excellence  of  their  iron  castings. 

The  Catalan  forge,  with  its  modifications,  continued  to  be  used  during  the  periods  covered  by  the  development 
of  the  blast  furnace,  and,  as  has  already  been  stated,  it  is  still  in  use  in  many  countries,  it  being  especially  adapted 
to  the  conversion  of  pure  ores  into  malleable  iron  of  superior  quality.  A  modification  of  the  Catalan  forge,  called 
the  German  bloomary,  consisting  more,  however,  in  the  treatment  of  the  ore  than  in  the  construction  of  the  hearth 
and  its  connections,  was  long  very  popular  in  Germany  and  in  the  United  States,  but  it  has  now  been  almost 
entirely  abandoned  in  both  countries.  After  the  commencement  of  the  manufacture  of  cast  or  pig  iron,  refinery 
forges  suited  to  the  conversion  of  this  product  into  wrought  iron  became  necessary,  but  they  did  not  differ  in  any 
essential  details  of  construction  or  application  from  the  ordinary  Catalan  forge.  Eefinery  forges  have  sometimes 
been  called  bloomaries,  because  pig  iron  is  by  them  first  reduced  to  a  bloom  before  it  is  still  further  refined ;  but 
properly  speaking  a  bloomary  is  a  forge  that  converts  ore  into  wrought  iron  by  the  direct  process.  The  word 
"bloomary"  is  of  Anglo-Saxon  origin,  the  Anglo-Saxon  word  bloma,  from  which  it  is  derived,  meaning  a  mass,  or 
lump.     In  Doomsday-Boole  the  expression  bloma  f err i  occurs  several  times. 

In  The  Forest  of  Bean  Nicholls  quotes  a  most  interesting  description  of  the  blast  furnaces  and  refinery  forges 
of  England  in  the  latter  part  of  the  seventeenth  century.  It  has  already  been  mentioned  that  the  blast  furnace  was 
introduced  into  England  from  the  Continent  about  the  beginning  of  the  fifteenth  century.  The  author,  after 
recording  events  which  occurred  on  April  27,  1680,  exactly  two  hundred  years  ago,  says  :  "The  mode  then  in  use 
of  operating  upon  the  iron  ore  as  described  in  MS.  by  Dr.  Parsons  will  be  found  in  Appendix  No.  6."  This 
description  is  as  follows : 

After  they  have  provided  their  ore  their  first  worli  is  to  calcine  it,  which  is  done  in  kilns,  much  after  the  fashion  of  our  ordinary  lime 
kilns ;  these  they  fill  up  to  the  top  with  coal  and  ore  until  it  be  full,  and  so,  putting  fire  to  the  bottom,  they  let  it  burn  till  the  coal  be 
wasted,  and  then  renew  the  kilns  with  fresh  ore  and  coal.  This  is  done  without  any  infusion  of  mettal,  and  serves  to  consume  the  more 
drossy  part  of  the  ore,  and  to  make  it  fryable,  supplying  the  beating  and  washing,  which  are  to  no  other  mettals  ;  from  hence  they  carry 
it  to  their  furnaces,  which  are  built  of  brick  and  stone,  about  94  foot  square  on  the  outside,  and  near  30  foot  in  height  within,  and  not 
over  8  or  10  foot  over  where  it  is  the  widest,  which  is  about  the  middle,  the  top  and  bottom  having  a  narrow  compass,  much  like  the  form 
of  an  egg.  Behind  the  furnace  are  placed  two  high  pair  of  bellows,  whose  noses  meet  at  a  Uttle  hole  near  the  bottom  ;  these  are  compressed 
together  by  certain  buttons  placed  on  the  axis  of  a  very  large  wheel,  which  is  turned  round  by  water,  in  the  manner  of  an  overshot  mill. 
As  soon  as  these  buttons  are  slid  off  the  bellows  are  raised  again  by  a  counterpoise  of  weights,  whereby  they  are  made  to  play  alternately, 
the  one  giving  its  blast  while  the  other  is  rising. 

At  first  they  fill  these  furnaces  with  ore  and  cinder  intermixt  with  fuel,  which  in  these  works  is  always  charcoal,  laying  them  hoUow, 
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at  fhe  bottom,  that  they  may  the  more  easily  take  fire ;  hut  after  they  are  once  kindled  the  materials  run  to^'etlier  into  an  hard  cake  or 
lump,  which  is  sustained  by  the  furnace,  and  through  this  the  mettal  as  it  runs  trickles  down  the  rccei  vers,  which  are  placed  at  the  bottom 
where  there  is  a  passage  open,  by  which  they  take  away  the  scum  and  dross,  and  let  out  their  mettal  as  they  see  occasion.  Before  the 
mouth  of  the  furnace  lyeth  a  great  bed  of  sand,  where  they  make  furrows  of  the  fashion  they  desire  to  cast  their  iron.  Into  these  when 
the  receivers  are  full,  they  let  in  their  mettal,  which  is  made  so  very  fluid  by  the  violence  of  the  fire  that  it  not  only  ruus  to  a  considerable 
distance,  but  stands  afterwards  boiling  a  great  while.  After  these  furnaces  are  once  at  work  they  keep  them  constantly  employed  for 
many  months  together,  never  suffering  the  fire  to  slacken  night  or  day,  but  still  supplying  the  waste  of  fuel  and  other  materials  with 
fresh,  poured  in  at  the  top. 

Several  attempts  have  beeu  made  to  bring  in  the  use  of  the  sea  coal  in  these  workes  instead  of  charcoal ;  the  former  bcin'^  to  be  had 
at  an  easy  rate,  the  latter  not  without  n  great  expence,  but  hitherto  they  have  proved  ineffectual,  the  workmen  finding  by  experience 
that  a  sea  coal  fire,  how  vehement  soever,  will  not  penetrate  the  most  fixed  parts  of  the  ore,  by  which  means  they  leave  much  of  the 
mettal  behind  them  unmelted. 

From  these  furnaces  they  bring  the  sows  and  piggs  of  iron,  as  they  call  them,  to  their  forges  ;  these  are  two  sorts,  though  they  stood 
together  under  the  same  roof  ;  one  they  call  their  finery,  and  the  other  chafers  ;  both  of  them  are  upon  hearths,  upon  which  they  place 
great  heaps  of  sea  coal,  and  behind  them  bellows  like  those  of  the  furnaces,  but  nothing  near  so  large. 

In  such  finerys  they  first  put  their  piggs  of  iron,  placing  three  or  four  of  them  together  behind  the  fire,  with  a  little  of  one  end  thrust 
into  it,  where  softening  by  degrees  they  stir  and  work  them  with  long  barrs  of  iron  till  the  mettal  ruos  together  in  a  round  masse  or  lump, 
which  they  call  an  half  bloome  :  this  they  take  out,  and,  giving  it  a  few  strokes  with  their  sledges,  they  carry  it  to  a  great  weighty  hammer, 
raised  likewise  by  the  motion  of  a  water-wheel,  where,  applying  it  dexterously  to  the  blows,  they  presently  beat  it  into  a  thick  short 
square  ;  this  they  put  into  the  finery  again,  and,  heating  it  red  hot,  they  work  it  under  the  same  hammer  till  it  comes  to  the  shape  of  a 
bar  in  the  middle,  with  two  square  knobs  in  the  ends  ;  last  of  all  they  give  it  other  heatings  in  the  chafl'ers,  and  more  workings  under 
the  hammer,  till  they  have  brought  their  iron  into  barrs  of  several  shapes,  in  which  fashion  they  expose  them  to  sale. 

All  their  principal  iron  undergoes  the  aforementioned  preparations,  yet  for  several  other  purposes,  as  for  backs  of  chimneys,  liearths  of 
ovens,  and  the  like,  they  have  a  sort  of  cast  iron,  which  they  take  out  of  the  receivers  of  the  furnace,  so  soon  as  it  is  melted,  in  great 
ladles,  and  pour  it  into  the  moulds  of  fine  sand  in  like  manner  as  they  do  cast  brass  and  softer  mettals  ;  but  this  sort  of  iron  is  so  very 
brittle  that,  being  heated,  with  one  blow  of  the  hammer  it  breaks  all  to  pieces. 

John  Eay,  the  naturalist,  writing  a  little  earlier,  in  1074,  has  also  fully  described  the  blast  furnaces  and  forges 
which  existed  in  England  two  hundred  years  ago.  In  speaking  of  the  forges  he  says  that  "  the  bloom  was  a 
four-square  mass,  two  feet  long,  prepared  by  beating  a  loop,  or  mass  of  metal  weighing  about  three-fourths  cwt., 
with  iron  sledges  upon  an  iron  plate,  and  afterwards  with  the  forge-hammer  worked  by  water.  This  was  called 
shinghng  the  loop.  After  two  or  three  more  heats  at  the  finery  the  mass  was  brought  to  an  ancouy,  the  middle  of 
which  was  a  square  bar  of  the  desired  size,  and  the  two  ends  of  rough  square  lumps.  At  the  chafery  the  bar  was 
completed  by  reducing  the  ends  to  a  uniform  size  with  the  middle  portion.  A  man  and  boy  at  the  finery  would 
make  two  tons  of  iron  per  week,  and  two  men  at  the  chafery  would  make  fire  or  six  tons  a  week."  John  Houghton, 
in  his  Husbandry  mid  Trade  Improved,  printed  in  1697,  calls  the  thick  square  first  made  a  half  bloom,  and  the  bar 
with  the  two  knobs  a  bloom,  the  greater  end  being  called  the  mocket  head,  and  the  smaller  the  ancony  end.  At 
the  fourth  heat,  of  which  there  were  five  in  aU,  the  mocket  head,  and  at  the  fifth  the  ancony  end,  was  reduced  to 
the  state  of  a  bar. 

Wooden  bellows,  or  "  tubs,"  as  a  substitute  for  leather  bellows  in  connection  with  blast  fiu'uaces,  do  not  appear 
to  have  been  used  in  England  at  the  close  of  the  seventeenth  century,  although  said  to  have  been  invented  by 
Hans  Lobsinger  in  1550.  They  were  certainly  used  in  Germany  eighty  years  later,  in  1030,  and  in  various  parts  of 
Great  Britain  in  the  eighteenth  century.  In  1750  leather  bellows  were  used  to  blow  the  charcoal  furnaces  in 
Monmouthshire.  As  late  as  1809  leather  bellows,  22  feet  long  and  having  oak  planks  two  inches  thick,  were  still 
used  in  blowing  some  Scotch  furnaces. 

The  trompe,  or  water-blast,  is  said  to  have  been  invented  in  Italy  in  1610.  Its  use  has  been  almost  entirely 
confined  to  the  Catalan  forges  of  Prance,  Spain,  and  Italy.  Although  now  generally  abandoned,  as  have  been 
the  Catalan  forges  which  called  it  into  existence,  it  may  still  be  found  supplying  the  blast  for  a  few  forges  in 
Europe  and  in  the  southern  part  of  the  United  States.  Professor  J.  P.  Lesley  thus  described,  in  1858,  the  water- 
blast  which  was  then  in  use  in  the  southern  states  in  connection  with  Catalan  forges,  or  bloomanes : 

The  use  of  the  water-blast  is  all  but  universal.  It  consists  of  a  bos,  say  5  by  2-J  by  H  feet  deep,  nearly  immciscd  in  the  stream 
dhectly  underneath  the  forebay  or  flume.  The  water  rushes  down  into  its  upper  end  from  the  forebay  through  i.  wooden  pipe,  say  8 
inches  square,  separated' in  two  by  a  space  of  an  inch  or  two,  as  if  the  two  joints  of  a  stove-pipe  had  parted  that  much  Into  this  slit 
ah  is  sucked  by  the  faUing  water  and  driven  out  through  another  3-inch  tube  at  the  lower  end.  Inside  the  box,  and  parallel  with  its  lid, 
a  plank  called  the  "  spatter-board  "  is  set  a  few  inches  below  the  first  tube.  The  water  escapes  from  a  hole  under  the  water-level  at  the 
lower  end  of  the  box.     This  apparatus  gives  a  cold,  damp  blast,  with  a  great  waste  of  ^ater,  but  oue  that  is  very  uniform. 

The  origin  of  the  rolling  mill  for  rolling  iron  into  bars  or  plates  seems  to  be  involved  in  obscurity.  Sctivenor, 
quoting  from  Goxe's  Tour  in  Monmouthshire,  says  that  "  in  the  early  part  of  the  eighteenth  century  John  Haubury 
invented  the  method  of  rolling  iron  plates  by  means  of  cylinders."  Flower,  in  his  Eistory  of  the  Trade  m  Tin, 
aJluding  to  the  establishment  of  the  manufacture  of  tin  plates  at  Pontypool,  says  that  "the  discovery  of  sheet-n^on 
rolling  followed  in  1728,  an  invention  claimed  alike  by  John  Payne  and  by  Major  Haubury,  and  it  was  in  a  great 
measure  owing  to  this  improvement  that  we  were  enabled  to  turn  the  tables  upon  Germany.  Ihe  tinmen  were 
greatly  delighted  with  the  English  plates ;  the  color  was  better,  and  the  rolled  plates  were  found  to  be  more  pliable 
than  the  foreign  ones  which  were  hammered."  The  following  statement  is  taken  from  Ure's  Dictionary  of  ^''^Ans : 
"In  1728  John  Payne  invented  a  process  for  rolling  iron.    This  seems  to  have  at  once  led  to  the  use  of  tl^  flat  or 
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sheet  rolls  for  the  manufacture  of  iron  for  tin  plates;  but  it  is  very  remarkable  that  no  further  progress  was  made 
in  this  discovery  of  rolling  iron  until  1783,  when  Henry  Cort  introduced  the  grooved  rolls."  Percy  says :  "  With 
respect  to  the  invention  of  grooved  rolls  it  has  been  maintained  that  Oort's  claim  is  invalidated  by  the  old  patent 
granted  to  John  Payne  in  1728."  It  is  certain,  however,  that  even  plain  rolls  did  not  come  into  general  use  until 
the  rolling  mill  had  been  perfected  by  Cort — the  refinery  fire,  the  leather  bellows,  the  tilting-hammer,  and  the  water- 
wheel  still  holding  their  place  in  the  manufacture  of  finished  iron  on  the  Continent  and  in  England. 

Dr.  Johnson,  in  the  diary  of  his  tour  in  Wales  and  Monmouthshire  in  1774,  says  that  at  an  iron  works  he 
saw  "round  bars  formed  by  a  notched  hammer  and  anvil,"  and  that  at  a  copper  works  he  saw  "  a  plate  of  copper 
put  hot  between  steel  rollers  and  spread  thin."     The  whole  passage  in  the  diary  is  as  follows : 

Wednesday,  August  3  [1774].  *  *  »  We  went  in  the  coacli  to  Holywell.  *  *  »  We  there  saw  a  brass  work,  where  the  Zapjs 
calaminaris  is  gathered,  broken,  washed  from  the  earth  and  the  lead,  though  how  the  lead  was  separated  I  did  not  see  ;  then  calcined, 
afterwards  ground  fine,  and  then  mixed  by  fire  with  copper.  We  saw  several  strong  fires  with  melting  pots,  but  the  construction  of  the 
fire-places  I  did  not  learn.  At  a  copper  work,  which  receives  its  pigs  of  copper,  I  think,  from  Warrington,  we  saw  a  plate  of  copper  put 
hot  between  steel  rollers  and  spread  thin.  I  know  not  whether  the  upper  roller  was  set  to  a  certain  distance,  as  I  suppose,  or  acted  only 
by  its  weight.  At  an  iron  works  I  saw  round  bars  formed  by  a  notched  hammer  and  anvil.  There  I  saw  a  bar  of  about  half  an  inch  or 
more  square  cut  with  shears  worked  by  water,  and  then  beaten  hot  into  a  thinner  bar.  The  hammers,  all  worked  as  they  were  by  water, 
acting  upon  small  bodies,  moved  very  quickly,  as  quick  as  by  the  hand.     I  then  saw  wire  drawn  and  gave  a  shilling. 

We  find  that,  on  November  21,  1728,  John  Payne,  an  Englishman,  obtained  a  patent  for  various  improvements 
in  the  manufacture  of  iron,  which  consisted  in  part  in  the  application  of  certain  ashes,  salt,  etc.,  to  pig  or  sow  iron 
while  in  the  refinery  fire,  "  which  will  render  the  same  into  a  state  of  malleability,  as  to  bear  the  stroke  of  the 
hammer,  to  draw  it  into  barrs  or  other  forms  at  the  pleasure  of  the  workman,  and  those  or  other  barrs  being 
treated  in  the  said  melted  ingredients  in  a  long  hott  arch  or  cavern,  as  hereafter  is  described ;  and  those  or  other 
barrs  are  to  pass  between  two  large  mettall  rowlers  (which  have  proper  notches  or  furrows  upon  their  surfass),  by 
the  force  of  my  engine  hereafter  described,  or  other  i^ower,  into  such  shapes  and  forms  as  shall  be  required." 

Other  patents  were  subsequently  granted  in  England  for  the  invention  of  rolls  of  various  forms  for  rolling  bar 
iron.  In  1759  a  patent  was  granted  to  Thomas  Blockley  for  rolls  which  "  are  to  be  turned  and  formed  of  the 
requisite  shape  so  as  to  shape  the  article  as  intended."  In  1779  a  patent  was  granted  to  William  Bell  for  rolls 
which  "  have  designs  sunk  in  their  surfaces."  Cort,  however,  is  entitled  to  the  credit  of  so  improving  upon  all 
previous  suggestions  that  the  rolling  mill  in  his  hands  became  a  successful  invention. 

In  John  Houghton's  Husbandry  and  Trade  Improved,  printed  in  1697,  he  speaks  of  slitting  and  rolling  mills  as 
a  new  inventioji.  This  is  the  earliest  reference  we  have  found  to  a  rolling  mill  in  connection  with  a  slitting  mill. 
Such  use  of  a  rolling  mill  undoubtedly  preceded  its  use  for  any  other  purpose  in  connection  with  the  manufacture 
of  iron.  In  Flower's  History  of  the  Trade  in  Tin  the  manufacture  of  tin  plates  at  Mansvaux,  in  Alsace,  in  1714,  is 
fully  described,  and  it  is  noticeable  that  the  sheet  iron  then  used  was  hammered.  This  description,  which  is 
illustrated,  sustains  the  claim  that  John  Payne  or  Major  Hanbury  was  the  first  person  to  roll  sheet  iron  fourteen 
years  later,  in  1728 — an  innovation  which  probably  grew  out  of  the  use  of  the  rolling  mill  in  the  manufacture  ol 
nail  plates  as  early  as  1697,  as  recorded  by  John  Houghton. 

A  letter  of  inquiry  to  Professor  Eiohard  Akerman,  of  the  Stockholm  School  of  Mines,  Sweden,  requesting  such 
information  as  might  be  in  his  possession  concerning  the  origin  of  the  slitting  mill  and  the  rolling  mill,  was 
answered  as  follows : 

That  slitting  miUs  were  in  use  before  rolling  mills  is  most  probable  and  nearly  certain.  At  the  beginning  of  this  century  there  could 
still  be  found  slitting  mills  in  which  hammered  but  not  rolled  iron  was  slit.  But  all  slitting  miUs  were  not  made  on  the  principle  of  rolling 
mills  ;  many  of  them  more  resembled  scissors. 

The  first  publication  about  rolling  mills  in  this  country  which  I  have  seen  or  know  about  is  De  Ferro,  by  Emanuel  Swedenborg,  which 
was  printed  in  1734.  Swedenborg  speaks  both  about  slitting  machines  on  the  principle  of  scissors,  cutting  three  rods  at  a  time,  and  about 
slitting  mills  in  connection  with  rolling  mills.  He  describes  slitting  mills  in  Sweden,  in  the  Lifege  district  of  Belgium,  in  Germany,  and 
in  England ;  but  he  does  not  say  a  single  word  about  where  he  thinks  they  originated.  Swedenborg  does  not  say  anything  alout  grooved  rolls. 
In  fact,  he  only  describes  rolling  mills  in  connection  with  slitting  mills.  On  page  253  he  speaks  about  Swedish  rolling  mills  at  Wedewag, 
Avesta,  and  Stjemsund. 

On  the  contrary,  Christopher  Polhem,  in  his  Patriotislca  Testamente,  which  was  printed  in  1761,  ten  years  after  his  death,  when  he  was 
90  years  old,  speaks  about  rolling  mills  as  such,  both  for  plates  and  bar  iron.  He  says,  in  chapter  14,  "  much  time  and  labor  can  be  saved 
by  good  rolling  mills,  because  a  rolling  mill  can  produce  10  to  20  and  still  more  bars  at  the  same  time  which  is  wanted  to  tilt  only  one  bar 
with  the  hammer.  Thus  very  thin  bar  iron  can  be  made  which  is  useful  for  hoops  and  mountings  of  several  kinds.  Steel  also  can  be 
rolled  out  for  knife  blades,  etc.,  which  easily  can  be  finished  by  the  blacksmith.  The  roUs  can  be  so  made  that  the  knife-steel  becomes 
broad  and  thin  on  both  sides,  or  gets  the  same  shape  as  blades  of  common  swords,  and  these  can  be  cut  lengthwise  in  two  parts,  thus 
giving  suitable  material  for  knives,  etc.  EoUs  also  can  be  made  for  producing  quadrangular,  round,  and  half  round  bars,  not  only  for 
iron  but  also  for  steel,  as  for  all  kinds  of  files  which  easily  can  be  finished  by  the  blacksmith.'' 

In  the  next  chapter  Polhem  describes  the  manner  of  making  wrought-iron  rolls  covered  with  steel.  Further  on  in  the  same  chapter 
he  speaks  of  rolls  for  rolling  sheets  :  "As  such  rolls  commonly  have  a  length  of  three  quarters,  it  follows  that  their  diameter  must  be 
r.ather  large ;  but,  as  thick  rolls  in  comparison  with  slender  ones  have  only  a  small  effect  in  stretching,  broad  sheets  cannot  be  rolled.  If 
not,  two  slender  wronght-lron  rolls  are  put  between  the  two  thick  cast-iron  rolls,  which  prevent  the  slender  rolls  ftom  yielding.  Such 
rolls  I  have  put  up  at  Stjemsund  after  having  tried  their  effect  by  experiments  on  a  small  scale."  After  mentioning  economical  difficulties, 
in  consequence  of  which  he  was  obliged  to  leave  unused  both  this  and  other  expensive  machines,  he  concludes  with  the  following  words: 
"Yet  I  willingly  grant  to  others,  who  perhaps  will  live  during  more  happy  times,  what  I  have  not  got  opportunity  to  use  for  myself." 
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Polliem  says  notMng  about  tlio  time  when  lie  put  up  the  said  rolling  mill,  but,  if  you  remember  that  he  was  bom  1661  and  died  1751 
it  seems  probable  that  it  must  have  been  during  the  first  decades  of  the  eighteenth  century.  Christopher  Polhem  was  the  greatest 
jnechanioal  genius  Sweden  has  ever  produced,  but  whether  he  was  the  very  first  iuventor  of  rolling  mills  it  is  impossible  for  me  to  say. 
At  any  rate  he  ought  to  be  mentioned  among  the  inventors  of  rolling  mills.  In  fact,  Polhem  must  be  said  to  be  the  real  inventor  of  what 
yon  call  the  Lauth  rolling  mill.     The  only  difference  is  that  Polhem  used  four  rolls  above  each  other,  two  small  between  two  lar"-e  ones. 

Gabriel  Polhem,  a  son  of  Christopher  Polhem,  in  the  Transactions  .of  the  Royal  SioedisJi  Academy  of  Sciences  for  1740,  n-ives  a 
description  of  a  rolling  mill,  "the  invention  of  my  father,"  which  he  (Gabriel  Polhem)  put  up  at  the  mint  in  Cassel,  Germany.  He  says 
that  the  officers  of  the  mint  did  not  believe  that  a  rolling  mill  could  be  of  any  use  for  the  mint,  but  he  was  in  1733  ordered  by  King  Frederic 
to  put  it  up,  and  it  proved  most  useful  for  getting  more  uniform  thickness  and  weight  of  the  coins.  From  this  and  other  expressions  in 
the  description  it  is  quite  clear  that  the  said  rolling  mill  was  the  very  first  put  up  at  any  mint,  but  not  long  afterwards  a  rolUng  mill  also 
was  put  up  at  the  Swedish  mint. 

The  methods  of  producing  steel  -whicli  were  in  use  before  Huntsman  succeeded  in  making  crucible  steel  near 
Sheffield,  about  1750,  were  substantially  only  three  in  number.  The  first  method,  variously  modified,  was  either 
closely  allied  to  or  wholly  identical  with  the  direct  or  Catalan  process  for  producing  iron,  the  product  being  either 
natural  or  German  steel.  The  second  method  was  the  Indian  process  for  manufacturing  small  cakes  of  steel  in 
crucibles,  tbe  product  being  wootz,  or  Indian  steel.  The  third  method  was  the  cementation  process,  in  which  bars 
of  the  best  iron  were  carbonized  by  being  heated  in  contact  with  charcoal,  blistered  steel  being  the  result.  All 
of  these  methods  are  yet  in  use.  Since  Huntsman's  invention  there  have  been  many  other  improvements  in  the 
manufacture  of  steel,  and  more  recently  there  has  been  a  very  great  relative  increase  in  its  production  and  use  as 
compared  with  iron,  until  it  has  become  a  hackneyed  expression  that  this  is  the  age  of  steel.  While  this  is  true  in 
the  sense  that  steel  is  replacing  iron,  it  is  well  to  remember  that  the  ancients  made  steel  of  excellent  quality,  and 
that  the  art  of  manufacturing  it  was  never  lost  and  has  never  been  neglected.  The  swords  of  Damascus  and  the 
blades  of  Toledo  bear  witness  to  the  skill  in  the  manufacture  of  steel  which  was  possessed  by  the  older  nations  of 
both  Asia  and  Europe.  German  steel  was  celebrated  for  its  excellence  during  the  Middle  Ages,  and  steel  of  the 
same  name  and  made  by  the  same  processes  still  occupies  an  honorable  place  among  metallurgical  products. 
Even  Huntsman's  invention  of  the  art  of  making  the  finest  quality  of  steel  in  crucibles,  while  meritorious  in  itself, 
was  but  the  reproduction  in  a  modern  age  of  a  process  for  manufacturing  steel  of  equal  quality  which  was  known 
to  the  people  of  India  thousands  of  years  ago. 

With  the  exception  of  the  blast  furnace,  which  was  slowly  developed  from  the  high  bloomary,  no  imiiortant 
improvement  in  the  manufacture  of  iron  and  steel  occurred  from  the  revival  of  the  iron  industry  in  Europe,  about 
the  beginning  of  the  seventh  century,  until  the  perfection  of  the  rolling  mill  in  the  eighteenth  century. 

The  ancient  and  the  early  European  processes  for  the  manufacture  of  both  iron  and  steel  do  not  compare 
unfavorably  with  those  of  modern  times  in  the  quality  of  the  products  they  yielded.  Modern  processes  excel 
those  which  they  have  replaced  more  in  the  uniformity  and  quantity  of  their  ijroducts  than  in  their  quality.  The 
Germans  once  had  a  furnace  for  making  small  quantities  of  iron  by  laborious  manual  labor,  the  name  of  which, 
■bauernofeti,  indicates  that  it  was  used  by  farmers  when  they  were  not  engaged  in  cultivating  or  securing  their 
'Crops.  In  the  present  age  mechanical  skill  of  the  highest  order  unites  with  the  subtle  operations  of  the  chemist  to 
produce  iron  and  steel  in  such  quantities  and  with  such  uniformity  of  product  as  to  amaze  not  only  the  modern 
farmer  but  also  the  student  of  history,  the  political  economist,  the  practical  statesman,  and  the  man  of  all  wisdom. 

PIEST  ATTEMPT  BY  EUEOPEAlSrS  TO  MANUFAOTUEE  IRON  IN  THE  UOTTED  STATES. 

Having  traced  in  preceding  pages,  as  briefly  as  the  importance  of  the  subject  would  permit,  the  early  history 
of  the  iron  manufacture  in  the  older  countries  of  the  world,  especially  in  Great  Britain,  our  mother  country  in 
this  great  industry  as  well  as  in  national  life,  and  in  language,  laws,  literature,  and  religion,  we  now  cross  the 
Atlantic  to  the  shores  of  the  New  World,  and  to  that  part  of  it  which  comprises  the  United  States.  In  no  other 
part  of  the  American  continent  has  the  manufacture  of  iron  ever  risen  to  the  dignity  of  a  national  industry;  and 
only  m  Canada,  of  all  the  political  divisions  of  North  or  South  America  outside  of  the  United  States,  has  a  serious 
effort  ever  been  made  to  develop  native  iron  resources.  This  is  a  remarkable  fact,  the  explanation  of  which  is  found 
mainly  in  a  study  of  national  characteristics,  the  gift  of  iron  ore  and  of  fuel  to  smelt  it  having  been  denied  to  very 
fow  of  our  territorial  neighbors. 

It  would  not  be  profitable  to  inquire  minutely  whether  the  mound-builders  or  other  aboriginal  inhabitants 
of  the  United  States,  or  the  aboriginal  inhabitants  of  any  other  part  of  the  American  continent,  possessed  a 
knowledge  of  the  use  and  consequently  of  the  manufacture  of  iron.  It  may  be  assumed  that  it  has  not  been 
proved  that  they  possessed  this  knowledge.  Antiquarians  have  not  neglected  a  subject  of  such  importance,  but 
ttus  far  their  researches  have  been  fruitless  of  decisive  results.  Eude  hatchets  and  other  small  implements  of 
iron  have  been  found  in  situations  whicb  give  color  to  the  theory  that  they  may  have  been  of  aboriginal  origin, 
but  the  weight  of  much  concurrent  testimony  is  strongly  against  this  supposition.  Prescott  expressly  says  that 
the  inhabitants  of  Mexico  and  Peru,  who  were,  at  the  time  of  the  conquest,  the  most  advanced  in  all  the  arts  of 
civilization  of  the  immediate  predecessors  of  the  white  race  in  North  and  South  America,  were  unacquainted  with 
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the  use  of  iron,  copper  serving  them  as  a  substitute.  Our  Korth  American  Indians  were  certainly  unacquainted 
with  the  use  of  iron  when  the  English,  the  Dutcli,  and  other  Europeans  first  landed  on  the  Atlantic  coast. 

In  the  absence  of  conclusive  information  concerning  the  use  of  iron  by  any  of  the  aboriginal  inhabitants  of 
America,  the  interesting  fact  may  be  parenthetically  stated  that  iron  is  now  made  in  Cherokee  county,  in  the 
western  part  of  North  Carolina,  by  some  members  of  the  remnant  of  a  band  of  Cherokee  Indians.  They  use  the 
primitive  Catalan  forge,  which  was  introduced  into  :Sovth  Carolina  by  the  early  white  settlers. 

ITorth  Carolina  first  gave  to  Europeans  the  knowledge  that  iron  ore  existed  within  the  limits  of  the  United 
States.  The  discovery  was  made  in  1585  by  the  expedition  fitted  out  by  Sir  Walter  Ealeigh,  and  commanded  by 
Ealph  Lane,  which  made  in  that  year,  on  Eoanoke  Island,  the  first  attempt  to  plant  an  English  settlement  on  the 
Atlantic  coast.  Bishop,  in  his  Eistory  of  American  Manufactures,  says  that  "Lane  and  his  men  explored  the 
country  along  the  Eoanoke  and  on  both  sides  from  Elizabeth  river  to  the  Neuse."  Thomas  Harlot,  the  historian 
of  the  colony,  and  servant  to  Sir  Walter  Ealeigh,  says  that,  "in  two  places  of  the  countrey  specially,  one  about 
foure-score  and  the  other  sixe  score  miles  from  the  fort  or  place  where  wee  dwelt,  wee  founde  neere  the  water  side 
the  ground  to  be  rookie,  which,  by  the  triall  of  a  minerall  man,  was  founde  to  hold  iron  richly.  It  is  founde  in 
manie  places  of  the  countrey  else.  I  know  nothing  to  the  contrarie  but  that  it  male  bee  allowed  for  a  good 
marchan table  commoditie,  considering  there  the  small  charge  for  the  labour  and  feeding  of  men;  the  infinite  store 
of  wood;  the  want  of  wood  and  deerenesse  thereof  in  England;  and  the  necessity  of  ballasting  of  shippes."  But 
no  attempt  was  made  to  utilize  this  discovery,  as  the  colonists  were  in  search  of  gold  and  not  iron.  In  1586  they 
quarreled  with  the  Indians  and  returned  to  England.  A  permanent  settlement  in  iSTorth  Carolina  was  not  effected 
until  many  years  afterward.  Iron  ore  was  not  mined  in  ISTorth  Carolina  nor  was  iron  made  within  its  boundaries 
until  after  many  of  the  other  colonies  had  commenced  to  make  iron. 

In  1607  the  first  permanent  English  colony  in  the  ISTew  World  was  founded  at  Jamestown,  in  Virginia,  by  the 
Virginia  Company  of  London,  and  on  the  10th  of  April  in  the  following  year,  1608,  the  company's  ship,  commanded 
by  Captain  Christopher  ISTewport,  sailed  from  Jamestown,  loaded  with  iron  ore,  sassafras,  cedar  posts,  and  walnut 
boards,  and  on  the  20th  of  May  it  arrived  in  England.  From  Neill's  history  of  the  company  we  learn  that  the  iron 
ore  was  smelted,  and  "seventeen  tons  of  metal  were  sold  at  £4:  per  ton  to  the  East  India  Company."  This  was  un- 
doubtedly the  first  iron  made  by  Europeans  from  American  ore.  In  1610  Sir  Thomas  Gates,  who  had  spent  some 
time  in  Virginia,  testified  before  the  council  of  the  company,  at  London,  that  there  were  divers  minerals,  especially 
"iron  oare,"  in  Virginia,  lying  upon  the  surface  of  the  ground,  some  of  which  ore,  having  been  sent  home,  had 
been  found  to  yield  as  good  iron  as  any  in  Europe.  The  iron  here  referred  to  was  that  which  had  been  sold  to  the 
East  India  Company. 

In  1619  the  Virginia  Company  sent  to  Virginia  a  number  of  persons  who  were  skilled  in  the  manufacture  of 
iron,  to  "set  up  three  iron  works"  in  the  colony.  The  enteriirise  was  undertaken  in  that  year,  and  was  located  on 
Falling  creek,  a  tributary  of  the  James  river,  which  it  enters  on  its  right  or  southern  bank  in  Chesterfield  county, 
about  seven  miles  below  Eichmond,  and  about  sixty-six  miles  above  Jamestown.  In  1620,  as  stated  by  Beverley  in 
his  History  of  Virginia,  "an  iron  work  at  Falling  creek,  in  James  river,"  was  set  up,  "where  they  made  proof  of 
good  iron  oar,  and  brought  the  whole  work  so  near  a  perfection  that  they  writ  word  to  the  company  in  London 
that  they  did  not  doubt  but  to  finish  the  work  and  have  xjlentiful  provision  of  iron  for  them  by  the  next  Easter" — 
in  the  spring  of  1621.  But  neither  "plentiful  provision"  nor  any  other  provision  of  iron  was  made  on  Falling 
creek  in  1621,  owing  to  the  death  of  three  of  the  master  workmen  who  had  the  enterprise  in  charge.  In  July  of 
that  year  the  company  sent  over  Mr.  John  Berkley,  "formerly  of  Beverstone  Castle,  Gloucester,  a  gentleman  of  an 
honorable  family,"  to  take  charge  of  the  work.  He  was  accompanied  by  his  son  Maurice  and  twenty  experienced 
workmen.  In  a  letter  from  the  com^iany  to  the  colonial  authorities,  dated  July  25,  1621,  it  was  stated  that  "the 
advancement  of  the  iron  works  we  esteeme  to  be  most  necessarie,  by  perfecting  whereof  we  esteeme  the  plantation 
is  gainer.  We  therefore  require  all  possible  assistance  be  given  to  Mr.  Berkley  now  sent,  and  all  furtherance  to 
his  ship,  especially  good  entertainment  at  their  landinge."  On  the  12th  of  August  of  the  same  year  the  company, 
in  a  communication  to  the  authorities,  wrote  respecting  the  iron  works  and  the  saw-mills  which  had  been  projected: 
"We  pray  your  assistance  in  the  perlectiuge  of  these  two  workes;  the  profitt  will  redound  to  the  whole  collony, 
and  therefore  it  is  necessary  that  you  extend  your  authoritie  to  the  utmost  lymitts  to  enforce  such  as  shall  refuse 
the  help  to  a  business  so  much  tending  to  the  generall  good."  On  the  5th  of  December,  1621,  the  company  again 
wrote,  enjoining  "all  possible  dilligence  and  industrious  care  to  fiu'ther  and  accomplish  those  great  and  many 
designes  of  salte,  sawinge  mills,  and  iron."  In  January,  1622,  the  authorities  wrote  to  the  company  that  "the  care 
we  have  taken  of  the  iron  workes  we  reserve  to  be  reported  by  Mr.  Thresurer  and  Mr.  Barkley  himself."  On  June 
10th  the  company  wrote  of  "the  good  enterance  w"''  we  have  understood  you  have  made  in  the  iron  works,  and 
other  staple  comodities,"  and  added,  "let  us  have  at  least  by  the  next  returnes  some  good  quantitie  of  iron  and 
wyne."  But  before  this  letter  was  written  the  colony  had  been  visited  by  the  Indian  massacre  of  the  22d  of  March, 
1622,  in  which  John  Berkley  and  all  his  workmen  were  slain  and  the  iron  works  were  destroyed.  The  works  were 
not  rebuilt.  Beverley,  writing  in  1705,  says  the  project  of  iron  works  on  Falling  creek  "has  never  been  set  on  foot 
since,  till  of  late;  but  it  has  not  had  its  full  trial."  In  1024  the  charter  of  the  Virginia  Company  was  revoked. 
And  thus  ehded  disastrously  the  first  attempt  by  Europeans  to  make  iron  in  America. 
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The  "  good  enterance"  meutioned  in  the  company's  letter  of  June  10th  doubtless  referred  to  satisfactory  prooress 
in  the  construction  of  the  works,  but  there  is  no  positive  evidence  that  iron  \\'as  ever  made  on  Palling  creek.  Leisters 
from  Mr.  John  Berkley  had  promised  that  "the  company  might  relye  upon  good  quantities  of  iron  made  by  him" 
by  Whitsuntide  of  1622,  but  the  massacre  occurred  before  tliat  time.  Beverley,  however,  in  referring  to  the  Fallino- 
creek  enterprise,  says  that  "the  iron  proved  reasonably  good;  but  before  they  got  into  the  body  of  the  mine  the 
people  were  cut  off  in  that  fatal  massacre."  The  ore  on  Falling  creek  is  described  as  having  been  brown  in  color. 
Mr.  Berkley  declared  that  "a  more  fit  place  for  iron  workes  than  in  Virginia,  both  for  woods,  water,  mynes,  and 
stone,"  was  not  to  be  found;  and  Mr.  George  Sandys  wrote  to  the  company  on  the  3d  of  March,  1G22,  that  Palling 
creeii  was  fitted  for  ironmaking  "  as  if  Nature  had  applyed  herselfe  to  tlic  wish  and  dictation  of  the  workeman : 
where  also  were  great  stones,  hardly  seene  elsewhere  in  Virginia,  lying  on  the  place,  as  though  thev  had  beene 
brought  thither  to  advance  the  erection  of  those  workes." 

We  have  failed  to  discover  whefher  the  works  on  Palling  creek  embraced  a  blast  furnace  and  refinery  or  a 
bloomary  only,  but  the  frequent  references  to  building  stone  in  connection  with  the  works,  and  the  length  of  time 
and  the  number  of  workmen  occupied  in  their  erection,  lead  to  the  inference  that  a  furnace  formed  a  part  of  the 
enterprise. 

No  further  attempt  to  make  iron  in  Virginia  appears  to  have  been  made  for  many  years  after  the  failure  on 
Palling  creek.  In  a  pamphlet  entitled  A  Perfect  Description  of  Tirginia,  published  at  London  in  1C49,  it  is  stated 
that  "an  iron  work  erected  would  be  as  much  as  a  silver  mine."  In  1C50  another  pam]>hlet,  quoted  by  Bishop,  says 
of  iron  ore  in  Virginia:  "Neither  does  Virginia  yield  to  any  other  province  whatsoever  in  excellency  and  plenty  of 
this  oare."  In  1687,  and  again  in  1696,  Col.  William  Byrd,  the  first  of  the  name  in  Virginia,  set  on  foot  the  project 
of  reviving  the  works  on  Palling  creek,  but  it  was  not  carried  into  execution.  This  is  the  project  referred  to  by 
Beverley  in  1705  as  not  having  had  "its  full  trial." 

To  encourage  manufactures  in  Virginia  the  exportation  of  hides,  wool,  and  iron  from  the  colony  was  forbidden 
hy  an  act  of  the  assembly  in  1662,  on  ijenalty  of  one  thousand  pounds  of  tobacco  for  every  hide  exported,  fifty  pounds 
of  tobacco  for  every  pound  of  wool  exported,  and  ten  pounds  of  tobacco  for  every  pound  of  iron  exported.  The 
restriction  was  removed  in  1671,  "no  successe  answeJing  the  conceived  hopes  and  apparent  losses  accrueing  to  all 
inhabitants  by  the  refusall  of  those  concerned  to  buy  the  comodityes  aforesaid,"  but  it  was  re-enacted  in  1682.  We 
cannot  learn  that  during  all  the  time  covered  by  these  enactments,  and  down  to  the  beginning  of  the  eighteenth 
century,  there  was  a  single  pound  of  iron  manufactured  in  Virginia.  Notwithstanding  the  wise  encouragement  given 
by  the  Virginia  Company  and  by  some  succeeding  colonial  authorities  to  the  establishment  of  manufactures,  the 
Virginia  settlers  for  a  hundred  years  after  the  settlement  at  Jamestown  devoted  themselves  almost  entirely  to  the 
raising  of  tobacco  and  other  agricultural  products. 

E.  A.  Brock,  Esq.,  of  Eichmond,  a  gentleman  who  has  devoted  much  time  to  historical  researches  concerning 
Virginia,  and  who  is  at  present  corresponding  secretary  and  librarian  of  the  Virginia  Historical  Society,  has  recently 
published  an  account  of  some  of  the  iron  enterprises  in  the  colony  in  the  eighteenth  century,  from  which  the  following 
interesting  reference  to  the  site  of  the  iron  works  on  Palling  creek  is  taken : 

The  Falling  creek  tract  fell  to  tiie  possession  of  Col.  Archibald  Gary  some  lime  prior  to  the  Revolutionary  ■^a.T.  Upon  it  he 
erected  his  well-known  seat,  the  name  of  which  became  in  the  records  of  the  period  n  part  and  parcel  of  his  personal  designation  as 
Archibald  Gary  of  Ampthill.  He  erected  new  ironworks  on  Falling  creek.  "He  purchased  pigs  of  iron  from  Rappahannock, 
Patowmack,  and  Maryland.  Of  these  he  made  bar  iron.  The  profits,  however,  were  so  small  that  he  abandoned  his  forge  and 
converted  his  pond  to  the  use  of  a  grist  mill  about  1760.     Nobody  then  knew  of  any  iron  mine  convenient  to  Falling  creek." 

Falling  creek  is  about  a  mile  below  Ampthill.  Its  waters  still  furnish  motive  power  to  a  grist  mill  owned  by  Mr.  H.  Camngtou 
Watkins,  and  known  as  the  Ampthill  mill.  The  creek  is  but  an  insignificant  ri\-ulet  above  the  mill,  but  some  twenty  yards  below  it 
widens  into  a  handsome  little  lake,  and  some  quarter  of  a  mile  thence  empties  into  James  river. 

About  sixty  yards  from  the  mill,  on  the  western  bank  of  the  creek  and  nearing  the  river,  the  writer  picked  up  several  small  pieces 
of  furnace  omder,  presumptive  relics  of  the  iron  works  of  1622.  The  bluff  adjacent  and  incumbent  has,  it  is  evident,  from  repeated 
■washings  of  the  soil,  nearly  covered  the  exact  original  site. 

On  the  opposite  side  of  the  creek,  and  to  the  east  of  the  mill,  is  clearly  indicated  the  site  of  the  forge  of  Archibald  Gary.  Here  we 
found  numerous  pieces  of  slag  or  cinder,  some  of  them  fully  a  hundred  pounds  in  weight,  and  an  irregular  area,  an  acre  or  more  in 
extent,  covered  with  finely-broken  or  comminuted  charcoal  to  the  depth  of  fully  1  wo  feet ;  a  memorial  of  the  fuel  used. 

We  were  informed  that  about  half  a  mile  below  Falling  creek,  near  James  river,  there  is  a  low  piece  of  ground  known  to  this  day 
as  Iron  Bottom,  where  may  be  found  plentifully  what  is  known  as  bog  iron  on  the  surface.  It  will  be  recollected  that  the  iron  ore 
akeady  cited  as  being  mentioned  by  Sir  Thomas  Gates  was  described  as  "  lying  on  the  surface  of  the  ground."  Wc  have  also  learned 
since  our  visit  to  Falling  creek  that  at  a  point  upon  its  banks,  distant  inward  about  two  miles  from  the  site  of  the  iron  works,  there  are 
numerous  pits  some  five  or  six  feet  in  depth,  which  it  is  evident,  from  the  mineral  character  of  their  surroundings,  furnished  the  crude 
ore  for  the  original  and  ill-starred  works. 

In  the  eighteenth  century  Virginia  became  very  prominent  in  the  manufacture  of  iron,  fulfilling  in  an  eminent 
degree,  although  at  a  late  day,  the  expectations  which  had  been  entertained  of  its  iron-producing  capabilities  by 
the  enterprising  but  ill-fated  Virginia  Company  of  London. 
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58  THE  MANUFACTUEE  OF  IRON  AND  STEEL. 

BEGINNING  OP  THE  MANUFACTUEE  OP  IRON  IN  THE  NEW  ENGLAND  COLONIES. 

Although  iron  ore  in  this  country  was  first  discovered  in  North  Carolina,  and  the  manufacture  of  iron  was 
first  undertaken  in  Virginia,  the  first  successful  iron  works  were  established  in  the  province  of  Massachusetts  Bay. 
In  1632  mention  is  made  by  Morton  of  the  existence  of  "  iron  stone"  in  New  England,  and  in  November,  1637,  tiie 
general  court  of  Massachusetts  granted  to  Abraham  Shaw  one-half  of  the  benefit  of  any  "coles  or  yron  stone 
w'^'^  shal  be  found  in  any  comon  ground  w"''  is  in  the  countryes  disposeing."  Iron  ore  had  also  been  found  in 
small  lakes  or  ponds  on  the  western  bank  of  the  Saugus  river,  near  Lynn,  soon  after  its  settlement  in  1629,  and 
in  1643  specimens  of  it  were  taken  to  London  by  Eobert  Bridges,  in  the  hope  that  a  company  might  be  formed  for 
the  manufacture  of  iron.  This  hope  was  realized  iu  the  formation  of  "  The  Company  of  Undertakers  for  the  Iron 
Works,"  consisting  of  eleven  English  gentlemen,  who  advanced  £1,000  to  establish  the  works.  John  Winthrop 
Jr.,  had  previously  gone  to  England,  and  he  appears  to  have  assisted  Mr.  Bridges  to  secure  the  organization  of 
the  company.  He  became  a  member  of  the  company,  as  did  others  among  the  colonists.  Thomas  Dexter  and 
Eobert  Bridges,  both  of  Lynn,  were  among  the  original  promoters  of  the  enterprise.  Alonzo  Lewis,  in  his  History 
of  Lynn,  published  in  1844,  says  that  in  1643  "Mr.  John  Winthrop,  Jr.,  came  from  England  with  workmen  and 
stock  to  the  amount  of  one  thousand  pounds,  for  commencing  the  work.  A  foundry  was  erected  on  the  western 
bank  of  Saugus  river.  .  .  The  village  at  the  foundry  was  called  Hammersmith  by  some  of  the  principal 
workmen  who  came  from  a  place  of  that  name  iu  England."  In  Newhall's  revision  of  Lewis's  history,  published 
in  1865,  the  iron  works  are  said  to  have  been  located  near  the  site  of  the  present  woolen  factories  in  Saugus 
Centre,  a  suburb  of  Lynn,  where  large  heaps  of  scoria  are  still  to  be  seen.  "  This  iron  foundry  at  Lynn,"  says 
Lewis,  "was  the  first  which  was  established  in  America."    Lynn  is  about  ten  miles  northeast  of  Boston. 

In  1644,  and  subsequently,  as  stated  by  Lewis,  the  general  court  granted  many  special  privileges  to  the  company, 
On  March  7, 1644,  it  was  granted  three  miles  square  of  land  at  each  of  six  places  it  might  occupy  in  the  prosecution 
of  its  business.  On  November  13,  1644,  it  was  allowed  three  years  "for  y"  perfecting  of  their  worke  and  furnishing 
of  y  country  with  all  sorts  of  barr  iron."  The  citizens  were  granted  liberty  to  take  stock  in  the  enterprise  "  if 
they  would  complete  the  finery  and  forge,  as  well  as  the  furnace,  which  is  already  set  up."  On  the  14th  of  May, 
1645,  the  general  court  passed  an  order  declaring  that  "  y"  iron  worke  is  very  successfuU  (both  in  y^  richnes  of 
y«  ore  and  y^  goodnes  of  y  iron),"  and  that  between  £1,200  and  £1,500  had  already  been  disbursed,  "  with 
which  y"*  furnace  is  built,  with  that  which  belongeth  to  it,  .  .  and  some  tuns  of  sowe  iron  cast  .  .  in 
readines  for  y»  forge.  .  .  There  will  be  neede  of  some  £1,500  to  finish  y"  forge."  On  the  14th  of  October 
of  the  same  year  the  company  was  granted  still  further  privileges  by  the  general  court,  on  the  condition  "  that 
the  inhabitants  of  this  jurisdiction  be  furnished  with  barr  iron  of  all  sorts  for  their  use,  not  exceeding  tweutye 
potinds  per  tunn,"  and  that  the  grants  of  land  already  made  should  be  used  "  for  the  building  and  seting  up  of 
'  six  forges,  or  furnaces,  and  not  bloomaries  onely."  The  grant  was  confirmed  to  the  company  of  the  free  use  of 
■all  materials  "  for  making  or  moulding  any  manner  of  gunnes,  potts,  and  all  other  cast-iron  ware."  On  the  6th  of 
-May,  1646,  Mr.  Eichard  Leader,  the  general  agent  of  the  company,  who  is  described  as  a  man  of  superior  ability, 
purchased  "  some  of  the  country's  gunnes  to  melt  over  at  the  foundery."  On  August  4,  1648,  Governor  Winthrop 
wrote  from  Boston  to  his  sou,  who  had  removed  to  Pequod,  Connecticut,  that  "  the  iron  work  goeth  on  with  more 
hope.  It  yields  now  about  7  tons  per  week."  On  September  30th  he  writes  again :  "  The  furnace  runs  8  tons  per 
week,  and  their  bar  iron  is  as  good  as  Spanish."  Newhall  quotes  from  a  Lynn  account  book  for  1651  the  following 
entry :  "James  Leonnarde,  15  days  worke  about  finnerey  chimneye  and  other  worke  in  y"  forge,  1 :  13 :  0.  To  ditto 
Leonard  for  dressing  his  bellows  3  times,  1 :  10 :  0."  Edward  Johnson,  of  Woburn,  in  describing  Lynn  in  1651,  in 
■his  Wonder  Worliing  Providence,  printed  in  that  year,  says :  "  There  is  also  an  iron  mill  in  constant  use;"  and  Mr. 
-Lewis  states  that,  prior  to  1671,  "  the  iron  works  for  several  years  were  carried  on  with  vigor,  and  furnished  most 
of  the  iron  used  iu  the  colony."  After  1671  they  passed  under  a  cloud,  and  about  1688  they  appear  to  have 
'finally  ceased  operations.  Their  owners  were  harassed  after  1651  with  frequent  lawsuits,  arising  from  the  overflow 
of  the  water  in  the  dam.  The  fear  that  the  works  would  create  a  scarcity  of  timber  also  appears  to  have  added  to 
•their  uni^opularity.  Hubbard,  writing  abottt  1677,  says  that  "  a  work  was  set  up  at  Lynn  upon  a  very  commodious 
^stream;  which  was  very  much  promoted  and  strenuously  carried  on  for  some  time,  but  at  length,  instead  of  drawing 
■out  bars  of  iron  for  the  country's  use,  there  was  hammered  out  nothing  but  contentions  and  lawsuits." 

Prom  the  foregoing  details  it  is  plainly  established  that  the  enterprise  at  Lynn  embraced  a  blast  furnace  or 
*'  foundery  "  and  a  refinery  forge.  The  term  "  foundery  "  was  long  a  synonym  for  "  furnace,"  castings  being  made 
directly  from  the  furnace,  as  has  been  previously  stated.  This  practice  continued  in  this  country  down  to  almost 
the  middle  of  the  present  century,  and  is  still  followed  in  many  European  countries.  That  the  furnace  was  in 
operation  in  May,  1645,  is  certain,  and  that  the  forge  was  in  operation  in  September,  1648,  is  equally  certain.  These 
dates  may  be  accepted  as  definitely  determining,  respectively,  the  first  successful  attempts  in  this  country  to  make 
"  sowe  iron  "  and  other  castings  in  a  blast  furnace  and  to  make  "  barr  iron  "  in  a  refinery  forge  from  "  sowe  iron." 

Joseph  Jenks  was  a  machinist  at  the  Lynn  iron  works,  who  had  come  from  Hammersmith  in  England,  and  was 
a  man  of  much  skill  and  inventive  genius.    He  prepared  the  molds  for  the  first  castings  that  were  made  at  Lynn. 
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THE    COTTON    MANUFACTURE. 


It  may  be  suitable  to  begin  ;i  general  report,  to  be  submitted  with  the  census  statistics,  of  the  present 
condition  of  the  cotton  manufacture  by  repeating  the  last  paragraph  of  the  special  report  containing  the  statistics, 
as  follows  : 

At  the  Atlanta  cotton  exposition  of  1881  were,  to  be  found  five  women  from  the  mountuin  section  of  Georgi'd  xpiuniug  and  weaving 
coarse  cotton  fabrics  by  the  nse  of  the  hand-card,  the  spinning-wheel,  and  the  hand-loom.  They  were  representatives  of  a  large  seeticm  of 
the  United  States  and  of  a  very  considerable  population,  variously  estimated  at  from  200, UOO  to  300,000  in  numbei-,  w-ho  have  not  been 
veaclied  until  lately  by  the  railroad,  or  been  able  to  avail  themselves  of  modern  arts  to  any  extent.  At  the  measure  of  their  work,  two 
carders,  two  spinner.s,  and  one  weaver  could  produce  eight  yards  of  coarse  cotton  oloth  in  a  day  of  ten  hours.  The  same  number  of 
persons  employed  in  the  modern  cotton  factories  can,  by  the  use  of  nuichinery,  with  fai-  less  arduous  labor,  produei'  800  yards  of  the 
same  cloth,  or  one  hundredfold  as  much. 

Of  the  whole  force  engaged  in  the,  speciiic  cotton  manufactures  of  this  country,  numbering  17'i,000,  about  160,000  are  employed 
in  making  woven  goods  and  yarns  for  our  home  consumption.  It  would  take  10,000,000  persons  to  make  the  same  number  of  yards 
Ijy  means  of  hand  work,  and  the  cloth  would  be  of  ;i  far  diliercnt  kind  ;  more  durable,  it  is  true,  but  coar.se  and  unsightly.  When  it  is 
remembered  that  the  larger  portion  of  the  present  population  of  the  globe  is  now  clothed  in  cotton  fabrics  made  by  hand,  and  that 
even  those  who  use  machine-made  fabrics  are  served  as  yet  with  only  one-<iuarter  to  half  as  much  cloth  as  the  people  of  this  country 
average  in  a  year,  the  future  field  for  industry  and  for  commerce  in  this  department  may  be  imagined,  but  cannot  be  proved  by  statistics 
or  by  any  deductions  from  the  census  data. 

The  modern  cotton  factory  has  been  developed  within  a  century,  having  been  made  possible  by  the  inventions 
of  Arkwright,  Crompton,  and  Cartwright,  and  by  the  application  of  steam  to  the  working  of  the  factory.  The 
progress  of  a  century  might  be  observed  within  a  two  days'  journey  from  Washington.  The  hand  machines  of 
wiiicli  the  carders,  spinners,  and  weavers  of  the  mountain  section  are  still  making  use.  although  prehistoric  in 
tlieir  kind,  are  yet  of  the  same  type  as  those  which  are  now  used  in  China,  and  which  have  been  used  there  for 
more  centuries  than  the  record  of  history  yet  covers;  tbey  are  the  same  as  those  in  use  in  the  rest  of  Asia, 
by  means  of  which  the  peoi)le,  numbered  by  hundreds  of  millions,  are  served ;  they  are  the  same  ;i  s  those 
pictured  upon  the  walls  of  the  pyramids,  and  like  what  are  novr  used  in  Africa  for  her  unnumbered  hordes  ;  they 
are  the  same  as  those  which  may  be  found  in  all  parts  of  Softth  and  Central  America. 

The  world  uses  at  this  time  probably  about  the  equivalent  of  12,000,000  bales  of  cotton  of  American  weight, 
of  which  the  United  States  produce  one-half,  and  Egypt,  South  America,  and  India  almost  all  the  rest.  The  portion 
of  this  crop  which  is  listed  in  the  commercial  tables,  and  which  is  worked  upon  modern  machinery,  numbers 
a  little  over  7,000,000  bales;  the  rest  is  never  counted  in  commercial  tables,  and  is  worked  on  hand  machines, 
such  as  have  been  described. 

Various  tables  have  been  made  giving  approximate  estimates  of  the  consumption  of  cotton  per  head  of 
population,  notably  in  some  of  the  English  statistical  reports.  In  one,  compiled  a  few  years  since,  the  estimate 
reached  3  pounds  per  head,  on  an  assumed  population  of  1,400,000,000;  it  cannot  exceed  i  pounds.  In  this 
coiuitry  it  is  over  15  pounds  per  head. 

The  actual  annual  cotton  crop  of  the  world  cannot  be  ascertained  with  precision,  but  an  apin'oximate  estimate 
can  be  made.  The  commercial  crop,  or  what  may  be  called  the  portion  wlii<'li  is  worked  by  comi>lex  nuichinery 
contained  in  the  factories  of  Europe  and  America,  is  accurately  known.  The  most  complete  estimate  is  contained 
in  the  annual  statement  of  Thomas  Ellison,  of  Liveri)ool,  from  whose  most  recent  report  of  spindles  the  following 
(lata  are  taken.    A  considerable  increase  of  spindles  has  been  added  since  this  report  was  made : 

In  the  following  statement  we  give  an  approximate  account  of  tlie  quantity  of  cotton  eousumed  in  each  couuliy  in  Europe  ami  the 
Tarions  groups  of  countries  in  Asia,  Africa,  America,  and  Australia.  The  population  figures  represent  thousands  (.-0,-JGO=-  -<o,2ti0,000) ; 
Uie  qnantities  of  cotton  and  cotton  goods  represent  millions  of  pounds  ( 14-2..'-)  =  142,r>00,000  pounds  1.  There  are  three  columns  of  quantities : 
I'wt,  the  raw  cotton  spun  in  each  country  ;  second,  the  weight  of  goods  and  yarns  imported  into  each  country  from  Great  Britain  ;  and, 
"lirti,  the  total  of  these  two.  The  table  also  shows  the  per  capita  consumption  in  each  country  of  raw  cotton,  of  goods,  etc.,  imported 
from  England,  and  the  aggregate  of  both.  The  population  of  Russia  includes  that  of  Asiatic  Russia.  In  the  .olumn  of  '•  <  hkhIs,  ctc.,^ 
"nportod  from  Great  Britain  ■'  there  is  a  blank  opposite  Switzerland,  because  the  shipments  are  sent  via  other  eountiies,     A  large  part  ot 
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the  Swiss  production  goes  to  Turkey  and  to  various  continental  countries.  Part  of  the  production  of  Holland  goes  to  Java,  and  part 
passes  to  Germany,  Switzerland,  etc.  Belgiumalsoforwardslargelyto  the  interior  of  the  continent.  The  exceptionally  large  consumption 
of  cotton  in  the  United  States  is  owing  to  the  smaller  per  capita  consumption  of  wool  and  flax  compared  with  Europe.  Moreover,  the  figures 
include  goods  imported. 


Conntries. 

Population. 

EAW  COTTON  CON- 
SUMED. 

GOODS  IMPORTED  FIIOM 
GEKAT  BRITAIN. 

TOTAL  CO.NSUMPTIOK. 

Pound.s. 

Per  head. 

Pounds. 

Per  head. 

Pounds. 

Per  head. 

1,  403,  306 

3, 163.  6 

2.26 

1,041.7 

2.6 

8.0 

5.0 

65.2 

7.9 

43.0 

17.4 

0.74 

4,  205.  3 

2.9g 

86,  260 

6,201 

2,  023 

42,  727 

37,  331 

4,130 

5,336 

2,776 

36,  906 

21,  276 

26,  948 

1,450 

15,  353 

142.5 
24.8 

1.65 
3.94 

0.03 
1.27 
2.47 
1.62 
0.21 
10.41 
3.26 

145.1 

32.8 

6.0 

314.3 

109.2 

1.6S 
5.21 
2.47 
7.3.1 
2.92 

Sweden  and  Norway 

Germany 

249.1 
101.3 
13.8 
43.2 
42.5 
230.0 
79.9 
52.8 

5.83 
2.71 
3.34 
8.09 
15.30 
6.23 
3.75 
1.96 

Holland 

60.  6  1             11. 35 
42.  6  1              15.  30 
249.9!                6.77 
105.6  1               4.06. 
103.9                  3.85 

Switzerland 

France ...                ... 

19.9 
25.7 
61.1 
C.9 
37.0 

0.54 

1.21 
1.69 
4.75 
2.40 

Italy  and  Slalta 

Turkrv,  liotiniania,  et«  

37.0 

2.40 

288,  800 

979.9 

3.39 

1.65 
4.11 

5.72 

289.7 

0.99 

1,  269.  6 

4.38 

86,  260 

202,  546 

34, 180 

142.5 
837.4 
195.7 

2.6 

287.1 

0.03 
1.41 

145.1 
1,124.5 

1.68- 
5.52 

Rest  of  continent 

Total  Europe 

322,  986 

1, 176.  6 

3.63 

289.7 

0.89 

1,465.3                  4.53 

24,540 
250,  000 
435,  000 
33,  620 
12,  600 

38.0 
330.0 
100.0 
20.0 
30.0 

1.54 
1.32 
0.23 
0.59 
2.40 

38.0  j               1.54- 

296.0 

1,  000.  0 

65.0 

1.18 
2.29 
1.98 

China 

1,100.0 
85.0 
30.0 

2.52 
2.52 

Japan  

Tota'  Asia     

755,  660 

1,  360.  0 

1.79 

618.0 

0.69 
2.00 

1,  878.  0 

2.48 

Egypt  and  North  Africa 

17,  000 

13,  000 

200,  000 

34.0 

34.0 
28.0 

West,  South,  and  East  Africa 

Interior  of  Africa 





62.0 

Total  Africa 

230,  000 

,-  -.-w_-— 

United  States  and  Canada 

48,  860 
43,  260 

628.0 

12.85 

650.0 
135.0 

785.0 

13.30. 

135.  0                 3.  12 
157.  0                 1.  70 

Total  America 

92, 100 

8.52' 

Australia   

2,  660 

15.0 

5  66. 

Official  reports  show  that  the  consumption  of  cotton  goods  in  India  is  about  'U  pounds  per  head  per  auuum.  We  have  assamed, 
that  a  similar  rate  of  consumption  obtains  in  China  and  Japan.  Russia  imports  some  cotton  from  her  Asiatic  possessions.  The  quantity 
varies  considerably.  In  1861  it  was  only  150,000  poods  of  36  pounds  each;  during  the  American  war  it  rose  to  750,000  poods;  since- 
then  it  has  fallen  off.  Some  cotton  is  grown  and  manufactured  in  the  interior  of  Africa,  but  it  is  impossible  to  say  how  much.  We 
cannot  take  the  population  as  a  basis,  as  estimates  of  that  range  from  150,000,000  to  400,000,000.  We  have  adopted  200  000  000  in  addition 
to  the  estimate  of  the  number  of  inhabitants  on  what  may  be  termed  the  margin  of  the  continent.  Some  native  cotton  is  also  consumed, 
in  Turkey  and  in  the  various  countries  of  South  America.     The  entire  production  of  cotton  in  the  world  may  be  estimated  as  follows: 

Pounds. 

Imported  into  and  consumed  in  Europe 2  on  000  000 

Consumed  in  the  United  States pgy  OOO  000 

Native  consumption  in  India,  China,  etc j  3g()  goO  000 

Total  as  above 4,205,000,000 

Native  consumption  in  Turkey 20  000  000 

Native  consumption  iu  Africa,  one  pound  per  head 200  000  000 

Native  consumption  iu  South  America,  etc 4q  qqq  oqO 

Received  by  Persia  from  Bokhara,  etc ]^5  ooo  oOO 

Total  crop  of  the  world 4,480,000,000 

Equal  to  bales  of  400  pounds jj  200.000 

of  which  about  one-half  is  grown  in  the  United  States,  and  one-half  of  the  whole  is  spun  in  Europe. 
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I  would  not  fully  accept  Mr.  Ellison's  estimate,  especially  in  reference  to  China,  a  country  of  which  a  large  and 
densely-populated  portion  is  in  a  temperate  zone  -where  the  winters  are  severe.  Hence  the  estimate  of  only  2i 
pounds  per  head  would  be  quite  insufficient,  as  this  is  the  average  consumivtion  of  India,  where  a  breech-cloth 
constitutes  the  entire  dress  of  by  far  the  largest  part  of  the  population.  Gentlemen  who  have  long  dwelt  in 
China— one  holding  high  official  position — concur  in  my  estimate  of  5  pounds  per  head. 

Since  the  foregoing  computation  of  the  spindles  of  the  world  was  made  a  considerable  increase  has  been  added. 
I  am  therefore  of  the  opinion  that  at  the  rate  of  5  pounds  per  head  for  the  Chinese,  with  increased  consumption 
elsewhere,  the  present  consumption  of  the  world  -would  be  nearly  or  quite  12,000,000  bales  of  the  American 
commercial  weight  of  480  pounds  each,  of  which  the  United  States  now  produce  about  one-half.  At  the  present 
average  per  acre  the  cotton  of  the  world  could  be  produced  in  this  country  on  less  than  25,000,000  acres,  or  upon  a 
trifle  over  40,000  square  miles  ;  but  this  would  be  at  the  rate  of  less  than  half  a  bale  to  the  acre.  Improved  methods 
and  intelhgence  applied  to  farming  are  bringing  the  uplands  of  the  United  States  up  to  an  average  practically 
of  one,  two,  and  even  three  bales  to  the  acre  at  less  cost  than  was  ever  before  known,  while  other  improvements 
in  method  and  social  order  are  bringing  the  bottom  lands  of  the  Mississippi  and  of  other  parts  of  the  South  to  more 
than  an  average  of  a  bale  to  the  acre.  The  seventeen  crops  of  cotton  -^vhich  have  been  grown  since  the  end  of  our 
civil  war  outnumber  the  seventeen  aute--war  crops  by  almost  17,000,000  bales,  or  at  the  rate  of  1,000,000  bales  a 
year  increase.  AVhen  the  same  intelligence  which  is  now  being  applied  in  many  places  shall  be  widely  extended, 
and  the  intensive  system  of  farming  shall  have  been  generally  adopted,  our  whole  present  crop  of  0,000,000  bales 
may  be  grown  upon  only  one  acre  in  one  hundred  of  the  area  of  the  cotton  states ;  and  the  whole  crop  of  the  world 
might  then  be  grown  upon  only  two  acres  in  one  hundred  of  the  same  area. 

What  is  cotton  ;  why  does  it  spin ;  and  who  can  compete  with  us  in  the  production  of  the  fiber  °^  Cotton  i& 
the  wing  of  the  seed  of  one  of  the  plants  belonging  to  a  variety  of  which  the  Hibiscus  and  Mallow  are  well-known 
specimens  growing  elsewhere.  It  is  indigenous  in  many  parts  of  the  world,  both  in  tropical  and  temperate 
regions,  but  the  useful  sorts  are  those  which  grow  in  the  southern  parts  of  the  temperate  zone. 

A  tree  cotton  is  found  in  the  tropics,  producing  a  fiber  very  silky  in  appearance,  resembling  in  structure  the 
fiber  of  the  Asclepias,  but  useless,  like  the  latter,  for  spinning  purposes,  for  want  of  the  form  and  structure  which 
make  it  possible  to  spin  the  cotton  of  commerce.  A  vine  cotton  may  be  found  in  some  of  the  West  India  islands, 
lu China  and  Japan  are  found  varieties  i) reducing  a  short,  clean,  and  very  white  staple,  practically  useless  except  it 
be  spun  and  woven  by  hand.  In  India  many  varieties  are  to  be  found,  commonly  known  as  "Surats",  a  name 
which  belongs  to  a  district,  but  which  is  often  applied  to  all  East  Indian  cotton.  East  Indian  cotton  is,  as  a  rule, 
short  in  fiber  and  rough  in  its  character,  adhering  closely  by  it  send  to  the  seed,  and  is  therefore  difficult  to  remove, 
except  with  great  waste.  There  is,  however,  one  exception  to  this  rule:  in  the  Dacca  province  a  long  and  fine 
staple  is  grown,  which  is  produced  bj'  a  class  of  people  with  whom  its  cultivation  is  an  hereditary  employment,  and 
from  which  the  fine  muslin  known  as  "  woven  wind"  is  manufactured. 

In  Africa  are  to  be  found  several  varieties ;  but  the  only  kind  known  to  commerce  is  the  cotton  of  Egypt,  next 
inquahty  to  our  sea-island  staple.  Aside  from  this  the  cotton  of  Africa  is  short  and  woolly.  There  are  large  areas 
of  land,  formerly  irrigated,  but  now^  desert,  upon  which  a  million  or  more  bales  of  the  most  valuable  cotton  could  bo 
annually  grown  if  Egypt  were  well  governed  and  labor  had  its  true  reward. 

In  Brazil  a  considerable  quantity  of  useful  cotton  is  now  produced,  but  sla-very  stands  in  tlie  way  of  any 
great  increase  or  improvement  of  the  staple.  There  are  vast  tracts  of  land  on  the  Paraguay  and  Parana  rivers 
capable  of  producing  the  best  varieties  ;  but  as  yet  these  places  lack  good  government  and  that  security  to  property 
which  can  alone  assure  adequate  labor  and  good  cultivation.  The  same  may  for  the  present  be  said  of  ilexico ; 
but  the  conditions  are  so  rapidly  changing  in  that  country  that  Mexico  may  yet  become  an  important  factor  in  the 
cultivation  of  the  cotton  crop  of  the  world. 

Cotton  Iras  been  raised  in  Asia  Minor,  Turkey,  Italy,  and  the  islands  of  the  Pacific;  in  fact,  the  area  of  land 
adapted  to  its  growth  in  some  degree  is  practically  unlimited;  but  the  area  which  produces  the  most  useful  varieties 
is  at  present  substantially  limited  to  the  southern  portion  of  the  United  States. 

No  treatment  of  the  manufacture  of  cotton  can  rightly  begin  without  giving  the  reason  why  cotton  spins. 

Nature  begins  to  twist  each  fiber  upon  its  own  axis,  else  man  could  make  no  use  of  it.  It  is  the  only  fiber, 
either  vegetable  or  animal,  with  the  exception  of  silk,  which  can  be  worked  without  any  preparation  or  machine 
just  as  it  comes  from  the  boll  or  fleece.  It  can  be  imagined  how  some  Indian  woman  in  central  Asia  first  gathered 
the  fiber  as  it  hung  from  the  boll,  twisted  it  with  her  fingers  into  a  strand,  as  one  may  now  do ;  then,  holding  it  by 
the  middle  with  her  teeth,  doubled  it  and  made  a  strong,  rough  cord ;  and  then,  making  a  bobbin  of  a  bit  of  bamboo 
reed,  and  tyiug  the  ends  of  the  cord  to  other  reeds,  interlaced  them,  and  made  the  first  web  of  cotton  cloth.  Any 
one  can  do  this  to-day  with  cotton,  and  it  would  be  difficult  or  impossible  to  perform  this  work  with  any  other  fiber. 

The  next  step  in  the  process  might  have  been  the  one  wbich  is  even  now  practiced  in  making  the  finest  fabric 

«Ter  spun  and  woven  in  the  world— the  Dacca  muslin,  previouslv  referred  to,  and  known  as  the  "woven  wind". 
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The  cotton  is  separated  from  the  seed  liy  a  hand  machine  known  as  tlie  chtirln,  of  which  the  modern  roller  giu  is 
but  a  modification ;  and  no  invention  has  ever  yet  disi)laced  tlie  roller  gin  in  the  treatment  of  the  finest  fiber,  like 
that  of  Dacca  and  the  sea-island  cottcjn  of  America. 

Next  may  hare  been  the  application  of  the  fish-bone  to  the  carding  of  the  fiber,  which  is  still  in  use,  and  of 
which  the  modern  card  is  but  a  modificatiou.  Twisting  upon  a  distaff,  in  the  same  way  as  the  cotton  is  spun  in 
India  and  tlax  in  Italy,  may  be  the  next  step  in  the  progress  of  the  art,  and  at  last  the  weaver  may  have 
'jonstruWed  such  a  loom  of  reeds  as  is  pictured  upon  the  walls  of  Babylon,  while  the  weaver,  sitting  under  a  palm- 
tree,  as  she  does  to-day  in  India,  and  weaving  only  in  the  early  moniiug,  when  the  dew  makes  the  handling  of  the 
fiber  possible,  may  have  brought  the  art  slowly  and  gradually  to  the  perfection  of  the  "  woven  wind". 

In  the  whole  treatment  of  cotton  as  it  is  now  practiced  in  the  finest  factory  of  modern  kind  there  is  but  one 
original  invention ;  all  else  is  but  a  change  or  modification  of  these  pre-historic  methods.  That  one  invention  was 
the  one  which  Sir  liichard  Arkwright  borrowed  from  a  previous  inventor  and  put  in  use  about  a  century  ago,  namely, 
the  extension  of  the  strand  prior  to  the  twisting  by  the  spindle.  This  was  accomplished  by  the  use  of  several  pairs 
of  rollers,  one  placed  in  front  of  the  other,  and  those  in  front  working  at  a  higher  speed  than  those  behind.  Tet 
Sir  Eichard  Arkwright's  invention  itself  is  imperfect ;  and  whoever  discovers  a  substitute  for  the  leather  covering 
of  the  top  rolls  which  are  used  in  this  process  may  add  from  .">  to  10  per  cent,  to  the  capacity  of  every  spindle  and 
loom  now  in  use  in  the  world. 

It  has  been  said  that  nature  begins  to  twist  the  fiber  in  the  boll.  In  its  immature  condition  it  is  a  simple 
cylinder  folded  and  not  twisted,  containing  watery  sap,  and  held  in  place  by  the  outer  covering,  or  boll,  until  it 
matures;  and  when  the  seed  is  mature  the  watery  sap  dries  ixp  or  condenses  upon  the  walls  of  the  cell,  gives  to  it  a 
twist  or  convolution  like  a  corkscrew  or  a  shaving  as  it  comes  from  the  jjlane,  and  imparts  to  it  such  elasticity 
that  it  bursts  the  outer  shell,  or  boll,  and  hangs  with  the  seed  attached  to  it,  ready  for  the  wind  to  scatter  it  in  the. 
field. 

The  only  other  original  in\ention  ever  applied  to  the  cotton  fiber  was  that  of  Eli  Whitney,  whose  saw  gin, 
afterward  improved  and  developed  by  Carver,  made  the  prejjaration  of  cotton  for  the  spinner  quick  and  at  the  lowest 
cost.  It  may  be  said  of  this  invention  that  while  it  gave  the  world  at  the  lowest  cost  a  supply  of  the  cheapest  fiber 
vet  applied  to  the  use  of  man,  it  perpetuated  slavery  by  nearly  a  century,  caused  the  greatest  civil  war  ever  known 
in  modern  times,  but  is  still  an  unscientific  method  of  treatment,  justified  only  by  the  quantity  rather  than  by  the 
qiiality  of  its  work. 

The  process  of  what  is  called  manufacturing  the  cotton  fiber  into  yarn  and  cloth  begins  with  the  process  of  ginning, 
wliicli  must  of  necessity  be  carried  on  near  the  field  where  the  cottou  is  grown.  It  is  the  most  important  department 
in  the  whole  series  of  operations  to  which  the  cotton  fiber  must  be  subjected ;  and  as  yet  there  has  been  less  of 
science  and  art  and  less  of  the  modern  system  of  division  of  labor  applied  to  this  department  than  to  any  other. 
Under  the  former  system  of  labor  cotton  was  grown  mainly  upon  large  plantations,  each  of  which  contained  within 
itself  all  the  tools  and  implements  necessary  to  put  the  cotton  into  a  bale.  The  "cotton-gins",  as  these  engines 
were  called,  by  which  the  fiber  is  separated  from  the  seed,  were  a  part  of  the  tools  of  the  farmer  and  of  the  planter. 
Great  changes  have  occurred  since  the  end  of  our  civil  war.  The  present  condition  of  the  art  may  be  described  as 
follows,  being  the  result  of  an  investigation  lately  made  for  me  by  an  agent,  with  a  view  to  business  enterprises : 

In  describing  the  various  ginning  eatablisliments  as  they  exist  at  present  we  shall  divide  them  into  three  general  classes,  according 
to  the  source  of  power  used  to  operate  them,  viz  : 

1.  Ginneries  run  by  liorse-  or  mule-power. 

2.  Ginneries  run  by  steam. 

3.  Ginneries  run  by  water-jjower. 

We  shall  only  deal  with  the  first  two  eliisses,  as  the  third  class  is  far  from  common. 

Class  1  is  the  commonest  of  all,  and  is  universally  used  wheu  the  farmer  does  the  ginning  only  for  himself  and  one  or  two  neighbors. 
With  the  larger  planter  the  giu  is  used  simply  as  any  other  tool  in  the  preparation  of  his  crop,  and  he  does  not  attempt  to  mate  it  a  source 
of  profit.  This,  however,  is  only  the  case  on  the  large  plant.af  ions  of  the  South  and  Southwest.  Among  a  community  of  small  farmers— 
that  is,  farmers  who  raise  not  over  30  bales  of  cotton  each  in  u  season — there  are  always  a  number  of  public  ginueries,  which  gin  for 
anybody  who  comes  along.  These  ginueries  are  not  iisually  farther  apart  than  ,i  mile  or  two  on  the  average,  and  they  giu  ouly  a  few 
hundred  bales  in  a  season.  (Jiuneries  of  this  kind  are  almost  invariably  of  the  first  kind,  i.  f.,  operated  by  horse-  or  mule-power.  This 
class  of  ginning  establishments  may  be  divided,  as  to  its  arrangements,  into  three  parts  : 

1.  The  gin-house. 

2.  The  lint-room. 

3.  The  press,  or  "  screw'',  as  it  is  invariably  called. 

The  gin-house  is  a  commou  two-story,  gable-roofed  frame  building,  of  very  rough  construction.  The  lower  story  is  opeu  on  all  sides, 
forming  a  sort  of  shed  for  the  reception  of  farming  implements  during  the  summer  or  other  months  when  the  running-gear  is  idle.  The 
upper  story  is  inclosed  on  the  sides,  and  contains  ouly  the  gin  or  gins,  the  rest  of  the  floor  space  being  used  for  the  cotton  in  the  seed 
and  for  the  seed  itself.  The  cotton  iu  the  seetl  is  brought  from  the  field  in  wagons  and  unloaded  into  the  upper  story  by  being  carried  up 
an  outside  ladder  in  baskets.  It  is  then  piled  up  on  the  lloor  until  fed  to  the  giu,  which  is  done  by  h.and.  In  the  times  of  slavery  every 
gin-house  had  in  front  of  the  door  a  large  platform,  on  which  wet  cottou,  or  cotton  picked  early  in  the  morning,  was  spread  to  dry. 
Unfortunately  these  platforms  for  drying  cotton  .are  no  longer  to  be  found.  The  seed  as  it  comes  from  the  gin  is  piled  up  in  another  part 
of  the  floor  until  it  is  desired  to  remove  it. 

The  power  is  derived  from  the  motion  of  four  mules,  one  being  attached  to  each  one  of  four  levers  seen  projecting  beyond  a  large 
crown  wheel.  This  motion  is  communicated  by  means  of  a  small  gear  wheel  to  a  horizontal  shaft,  and  thence  by  meuus  of  a  bolt  to  the 
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gin  on  the  floor  above.  All  the  parts  of  this  contrivance  are  of  wood,  except  the  tooth  of  the  gears,  and  are  of  very  rude  constrnction. 
This  is  the  usual  form  of  running-gear  used  at  all  the  gin- houses  throughout  the  country,  whore  the  ginning  is  not  dene  by  steam-  or  water- 
power,  and  is  the  most  common  of  all. 

The  lint-room  varies  in  size  from  one-third  to  the  full  length  of  the  end  of  the  gin-house  to  which  it  is  attached.  The  lint  cotton  is 
thrown  hy  the  brush  cylinder  of  the  gin  through  a  flue  into  this  room.  Strange  to  say,  the  lint-rooms  are  not  brushed  or  swept  out  from 
one  season  to  another,  or  from  one  decade  to  another,  for  that  matter.  The  dirt  may  accumulate  an  inch  in  depth  on  the  floor  and  walls, 
but  no  broom  is  ever  carried  into  this  room  from  year  to  year.  What  encouragement  is  there,  therefore,  to  be  careful  in  picking  cotton 
■when  it  is  to  be  ginned  in  such  places  ? 

The  ordinary  type  of  press  used  is  known  as  the  old  "buzzard-wing  "  press.  The  box  is  made  of  rough,  unplaned  beards,  the  screw- 
is  of  wood,  rudely  chiseled  out,  and  the  whole  construction  is  of  the  rudest  and  most  primitive  kind.  The  power  is  applied  by  means  of 
long  levers,  which  extend  on  either  side.  To  these  levers  mules  are  hitched  and  slowly  driven  around  in  a  circle,  thus  forcing  the  huge 
follower  block  down  upon  the  cotton  until  the  required  pressure  is  obtained.  The  press-box  is  filled  with  cotton  by  carrying  it  from  the 
lint-room  in  baskets,  a  negro  standing  in  the  box  and  trampling  it  down  as  it  is  put  in.  The  small  roof  at  the  top  moves  with  the  whole, 
and  frequently  there  is  another  roof  lower  down,  forming  a  sort  of  little  shed,  in  which  is  the  box.  Under  this  shed  in  ante  helium 
times  the  baled  cotton  was  stored  until  shipped.  The  jiress  usually  stands  about  50  feet  from  the  lint-room  of  the  gin-house,  and  all  the 
lint  has  to  be  carried  to  the  press  at  this  distance,  through  mud  and  dirt,  in  all  weathers. 

Such  is  a  fair  account  of  the  buildings  and  machinery  for  preparing  cotton  for  the  factory,  formerly  used  almost  exclusively 
throughout  the  South,  and  still  the  kind  most  frequently  met  with.  More  crude  and  wasteful  devices  for  the  manipulation  of  cotton  in 
the  first  instance,  considering  the  importance  of  the  work  to  be  done,  could  not  be  found  iu  India  or  China. 

The  stages  through  which  ginneries  of  this  class  passed  to  the  improved  steam  ginnery,  like  one  in  Montgomery,  Alabama,  are 
interesting  to  note.  The  rudest  part  is  the  buzzard-wing  screw,  standing  50  feet  from  the  lint-room.  This  was  the  first  to  go  under  the 
now  regime,  and  an  improved  press  was  put  inside  the  gin-house.  The  invention  of  the  condenser  next  made  the  lint-room  unnecessary, 
and  when  steam-power  was  applied  the  old  clumsy  running-gear  was  thrown  away. 

These  improvements  bring  us  to  the  second  class  of  ginneries,  those  operated  by  steam. 

Among  the  second  class  of  ginneries  wo  find  those  public  ginneries  which  are  run  solely  for  the  profits  of  the  business,  and  which  are 
generally  placed  in  some  little  village  in  the  neighborhood  of  a  trade  center. 

These  ginneries  handle  from  400  to  1,000  bales  in  a  season,  and  the  cotton  is  frequently  hauled  to  them  from  considerable  distances. 
Connected  with  the  ginnery  and  run  by  the  same  engine  is  frequently  a  flour-miU  or  grist-mill,  which  serves  for  a  business  for  that  portion 
of  the  year  during  which  no  ginning  is  done.  At  centers  where  large  quantities  of  cotton  are  shipped  to  factors  ginneries  find  it  profitable 
to  have  a  picker-room,  where  poorly  packed  and  injured  cotton  is  unpacked,  assorted,  and  repacke<l  in  new  bagging  and  ties — a  profitable 
branch  of  the  work.  In  establishments  of  this  class  the  presses  used  are  always  of  an  improved  kind,  of  which  a  very  large  variety  are 
in  use.  They  all  depend  for  their  action  either  upon  a  screw  or  screws,  or  upon  a  combination  of  levers,  with  the  exception  of  Ihe'press 
in  use  at  Keplinger's  steam  ginnery  in  Montgomery,  which  was  operated  entirely  by  means  of  gear  wheels  and  a  rack.  Most  of  these 
improved  presses  are  run  by  hand,  a  few  only  being  operated  by  steam.  The  buildings  of  these  esi^ablishments  are  great  improvements  on 
the  old  plantation  gin-houses ;  the  machinery  is  better  and  more  carefully  attended,  and  altogether  the  methods  of  and  facilities  for  handling 
the  cotton  are  ^■astly  superior  to  those  in  vogue  upon  the  farms. 

Whether  the  cotton  is  turned  out  in  any  better  condition  in  the  end  is  a  matter  of  doubt.  The  facts  and  circumstances  seem  to  indicate 
that  while  the  cotton  in  being  ground  and  packed  is  handled  with  more  expedition,  the  application  of  steam-power  to  gins  has  really  injured 
the  staple.  During  the  ginning  season  the  public  ginneries  are  always  crowded,  each  man  desiring  to  have  his  cotton  ginned  immediately 
and  to  return  home.  The  proprietor  of  the  ginnery  is  interested  in  getting  a  large  number  of  bales  to  gin,  and  hence  works  his  machinery 
with  a  view  to  accommodating  his  customers  rather  than  with  any  idea  of  turning  out  good  and  uninjured  staple,  which  his  customers  do  not 
appreciate. 

The  ginner,  therefore,  runs  his  machinery  at  the  highest  possible  speed,  and  also  gins  the  seed  as  closely  as  possible,  iu  order  to 
make  a  large  yield  of  lint.  If  the  truth  were  known,  all  "nepped"  and  overginned  cotton  could  most  probably  be  traced  to  steam 
ginneries. 

In  these  steam  ginneries  the  type  of  engine  used  varies  considerably,  being  either  portable,  semi-portable,  or  stationary.  In  the 
portable  and  semi-portable  engines  we  find  the  engine  and  boiler  all  in  one,  the  engine  surmounting  the  boiler.  The  capacity  of  this  type 
ofengine  is  limited  to  about  ten  horse-power,  so  that  for  establishments  which  require  more  power  a  small  stationary  engine  is  used. 
These  engines  are  of  cheap  construction,  and  are  most  commonly  placed  alongside  of  the  boiler  in  an  open  or  partly  open  shed  attached 
to  the  gin-house.  The  boiler  is  frequently  entirely  uncovered,  the  only  setting  being  to  put  it  up  on  some  brick  supports  a  few  inches 
above  the  ground. 

The  steam-pipes  and  all  conveyors  or  reservoirs  of  steam  are  entirely  unprotected  by  sheathing  or  otherwise,  and  indeed  there  is  but 
small  incentive  to  the  economical  use  of  steam  in  a  region  where  fuel  is  so  plenty  and  so  cheap. 

The  improved  steam  ginnery  of  to-day  has,  then,  neither  the  buzzard-wing  press  nor  the  lint-room.  In  place  of  these  an  improved 
press  is  put  iu  the  gin-house,  and  the  condenser  has  done  away  with  the  lint-room. 

The  seed-room,  into  which  the  seed  is  carried  by  a  mechanical  device,  occupies  a  position  similar  to  that  of  the  old  lint-room.  The 
old,  clumsy  running-gear  and  mules  are  gone,  and  are  replaced  by  the  expeditious  little  steam-engine.  Add  to  these  feeders  for  tha 
gins  and  cleaners  for  the  seed-cotton,  and  we  have  the  latest  and  best-appointed  ginnery,  but  only  one  containing  all  these  improremcnts 
^as  been  seen  hy  us. 

The  kinds  of  gins  used  are  so  various  that  it  has  not  been  possible  for  us  to  classify  them  as  to  merits.  The  gins  seen  most  often 
were  the  Carver,  Pratt,  and  GuUett.  In  ginneries  of  the  first  class  there  is  usually  one  gin,  turning  out  from  2  to  3  bales  a  day,  and  it  is 
generally  either  a  40  or  60  saw  gin.  In  ginneries  of  the  second  class  there  are  generaUy  two  60-saw  gins,  turning  out  from  1-2  to  18 
bales  a  day. 

In  conclusion,  we  may  say  that  it  appears  to  us  that  all  the  improvements  have  been  in  the  direction  of  handling  the  cotton  more 
easily  anfl  expeditiously  in  and  about  the  ginneries.  The  ick'U  of  impronng  the  Maple  hy  scientific  ginning  has  not  heen  seized  upon  to  any 
Ptrceptitle  extent.  On  the  contrary,  there  is  reason  to  belierc  that  better  staph  comes  from  the  old  plantation  ginnery  than  from  the  improved  steam 
Snne)'y. 

Beside  ,rhat  we  have  already  said  upon  this  point,  the  persons  who  operate  the  engine  and  other  machinery  in  connection  with 
tie  steam  ginnery  are,  as  a  rule,  unaccustomed  to  running  machinery,  and  can  see  no  advantage  in  steam-power  except  that  ginning 
could  he  done  with  it  much  faster.  In  the  old  ginneries  there  was  no  occasion  for  hurry.  It  was  known  that  the  capacity  of  a  40-saw 
gill  was  about  2  bales  a  day,  and  whether  more  or  less  was  ginned  made  no  material  difi'erence.  ^^^ 
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This  was,  however,  the  record  of  the  census  year,  and  is  already  out  of  date.  Since  that  time  great  changes 
have  occurred,  and  vast  progress  has  been  made  in  this  most  important  department.  Machines  for  cleaning  the 
cotton  in  the  seed  and  preparing  it  for  the  cotton-gin,  which  had  hardly  been  heard  of  before  the  Atlanta  cotton 
exposition  of  1881,  have  been  introduced  and  sold  in  large  numbers.  Cotton-ginning  establishments,  in  which  as 
much  art  and  science  have  been  applied  as  in  those  of  Egypt,  established  by  English  capitalists,  have  been  set  up 
in  several  places,  and  the  old  methods,  hy  which  the  cotton  has  been  depreciated  after  it  had  been  picked,  are 
rapidly  going  out  of  use.  Cotton  is  also  iu  a  great  measure  becoming  the  product  of  intelligent  farmers  dwelling 
upon  healthy  uplands,  and  by  improvements  which  have  been  introduced  during  the  last  few  years  its  cultivation 
has  been  carried  farther  north  in  latitude  and  higher  up  on  hill  and  mountain  slopes  than  was  ever  thought  to  be 
possible  in  former  days. 

The  great  Appalachian  chain  of  mountains,  extending  from  the  northeast  to  the  southwest,  marks  a  line  on 
which  the  moisture  brought  in  by  the  great  Gulf  Stream  is  condensed,  falling  in  frequent  showers,  but  seldom  in 
heavy  storms,  over  the  Carolinas,  Georgia,  and  Alabama,  on  whose  uplands  healthy  homes  for  white  cotton  farmers 
are  being  established  almost  without  limit.  To  the  west  of  this  chain  the  great  valley  of  the  Mississippi  and  its 
tributaries,  bordered  by  bottom-lands  of  untold  fertility,  offers  the  boon  of  great  crops  to  compensate  for  the  less 
healthy  conditions  of  climate ;  and  to  these  rich  river  bottoms  colored  laborers,  who  are  more  free  from  danger  of 
malaria,  are  trending  in  ever-increasing  numbers. 

In  Texas  the  melting  snows  of  the  far-distant  Eocky  mountains,  flowing  into  the  arid  regions  of  the  northern 
part  of  the  state,  burst  forth  from  the  ground  as  rivers  fully  grown,  lending  moisture  to  the  soil  over  vast  areas, 
even  before  the  rivers  appear  in  great  springs.  Throughout  this  vast  area,  fitted  for  the  cultivation  of  the  cotton- 
plant,  the  soil  is  filled  with  the  shells  of  minute  infusoria,  that  serve  in  part  as  the  source  of  the  inorganic  material 
which  is  needed  in  very  great  quantity  to  produce  the  cotton-plant.  Over  all  this  vast  area  is  found  a  climate 
which  is  not  tropical,  and  in  the  largest  part  of  this  area  white  men,  as  well  as  blacks,  can  live  in  comfort  and 
health.  The  mean  summer  temperature  of  the  u^jland  cotton  country  is  not  as  high  as  that  of  the  lower  parts  of 
Philadelphia  or  other  parts  of  Pennsylvania,  while  the  extremes  of  heat  in  Saint  Louis,  Missouri,  are  greater  than 
in  New  Orleans,  Louisiana. 

To  Italians,  French,  Spanish,  and  the  inhabitants  of  southern  Germany,  who  are  accustomed  to  the  climate  of 
warm  countries,  these  portions  of  the  South  offer  homes  and  work  where  a  comfortable  subsistence  can  be  gained 
more  quickly  than  elsewhere  iu  this  country,  and  where  there  is  more  than  the  average  opportunity  to  create 
wealth. 

The  use  of  the  seed  is  adding  profit  to  the  production  of  the  fiber ;  but  this  does  not  form  a  part  of  the  work 
now  in  hand. 

In  the  departments  of  manufacture  which  must  be  found  near  the  field — ginning,  baling,  and  pressing  cotton — 
there  is  yet  a  vast  field  for  invention  and  improvement,  in  which  but  a  beginning  has  been  made.  In  the  treatment 
of  the  seed,  the  extraction  of  the  oil,  and  the  conversion  of  the  remainder  into  food,  great  improvements  have 
been  made.  There  is  yet  another  field  for  profit  in  the  conversion  of  the  plant  itself  to  purposes  of  food  for 
animals,  and  the  investigation  of  this  subject  has  just  begun.  The  fiber  takes  from  the  soil  for  each  bale  of  500 
pounds  only  5  pounds  of  inorganic  elements.  The  oil  may  also  be  removed,  and  yet  the  fertility  of  the  soil  will 
not  be  touched.  But  not  only  in  the  cottonseed  cake,  but  in  the  root,  stalk,  stem,  and  burr  and  hull  of  the  plant, 
there  is  5  per  cent,  of  the  phosphates  of  potash  and  lime,  magnesia,  and  other  inorganic  materials — 200  to  225 
pounds  to  each  bale  of  cotton  are  to  be  found  in  the  plants  from  which  the  bale  is  made,  or  about  40  per  cent,  of 
its  weight. 

When  all  the  parts  of  the  plants  are  worked,  as  they  may  be,  either  into  fodder  or  directly  into  fertilizers,  the 
cotton-field  may  become  richer  every  year ;  and  land  which  has  only  produced  one  bale  to  eight  acres,  like  Parish 
Furman's  farm  in  Georgia,  will  be  brought  iu  a  few  short  years  to  two  or  three  bales  to  the  acre. 

We  may  next  treat  the  subject  of  the  cotton  manufacture  in  the  factory. 

The  cotton  manufacture  of  the  United  States  may  be  now  considered  more  firmly  established  than  ever  before. 
The  method  on  which  the  business  is  conducted  in  the  United  States  varies  greatly  from  that  of  any  other  country; 
and  this  difference  arises  mainly  from  a  difference  not  only  in  the  habits  and  customs  of  the  people,  but  also  in 
their  condition  and  intelligence. 

The  home  market  is  the  most  important  one,  and  may  long  continue  to  be  so,  although  the  export  demand  for 
our  fabrics  now  takes  from  7  to  8  per  cent,  of  our  annual  product,  and  is  likely  to  increase. 

In  contrast  with  the  cotton  manufacturer  of  Great  Britain,  our  principal  rival,  we  are  therefore  called  upon  to 

meet  the  demands  of  an  intelligent  class  of  customers  living  tinder  substantially  uniform  conditions  and  varying 

but  little  in  their  requirements.    Hence  we  are  not  called  upon  for  the  great  variety  of  fabrics  that  must  be  supplied 

by  Great  Britain.    In  consequence  of  this  demand  for  a  great  variety  of  fabrics  the  work  of  the  cotton  manufacture 

of  England  is  much  more  divided  than  with  us.    With  the  exception  of  a  few  large  establishments,  working  mainly 

to  supply  the  home  market,  few  goods  are  known  in  England  by  the  name  of  the  factory  in  which  they  are  made, 

nor  are  they  sold  under  the  name  of  the  manufacturer;  but  to  a  very  large  extent  the  yarn  is  spun  in  one 

establishment,  woven  in  another,  and  finished  in  a  third.     The  gray  cloth  is  sold  to  the  warehouseman,  or  to  the 

merchant,  to  be  stamped  and  packed  by  him,  or  to  be  dyed,  bleached,  or  printed  under  his  direction.    If  English 
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,  had  been  sold  under  the  name  and  stamp  of  tlie  manufacturer,  as  cotton  goods  are  in  the  United  States, 
perhaps  the  substitution  of  clay  for  cotton  might  not  have  been  carried  to  so  great  an  extent.  In  the  United  States 
cotton  goods  are  spun  and  woven  in  the  same  factory,  and,  whether  sold  in  the  gray  or  bleached,  they  are  almost 
all  stamped  and  marketed  under  the  name  of  the  factory  in  which  they  are  made.  Each  factory,  therefore,  has  its 
reputation  to  sustain,  and  whether  the  fabric  be  coarse  or  flue  it  is  the  effort  of  every  one  to  make  it  good  of  its 
kind. 

The  same  rule  appUes  to  printed  calicoes.  These  are  marketed  under  the  name  of  the  works  in  which  they 
have  been  printed,  and  the  reputation  and  permanent  existence  of  these  works  rest  upon  uniformity  in  quality, 
excellence  in  color  and  style,  and  constant  progress  in  the  art  of  design. 

We  may  not  claim  to  be  more  honest  than  oui'  rivals,  but  it  is  a  great  error  to  suppose  that  it  is  permanently 
profitable  to  make  an  article  that  is  not  what  it  purports  to  be.  A  cotton  fabric  may  be  of  a  low  grade,  and  may 
he  intended  to  sell  at  a  low  price,  but  yet  it  is  not  profitable  to  substitute  clay  for  cotton  ;  the  fabric,  whatever  it 
is,  has  its  name  and  reputation,  and  must  be  true  to  them,  or  else  the  demand  for  it  will  sooner  or  later  cease. 
Even  goods  that  are  made  for  linings,  and  that  need  to  be  starched  and  stiffened  in  order  to  be  used,  must  have  a 
uniform  quality  in  the  fabric  itself  to  hold  a  permanent  place  in  our  market.  Dyed  goods  that  require  t©  be  woven 
on  hea^aly-sized  warps  cannot,  except  by  rule,  be  loaded  with  sizing.  If  an  attempt  is  made  to  introduce  an  article 
iu  which  clay  hiis  been  added  to  make  it  heavier,  it  is  immediately  detected,  because  the  use  of  sewing-machines 
is  almost  universal,  and  the  clay  in  the  fabric  heats  the  needle  and  exposes  the  fraud. 

Iu  stating  those  conditions  under  which  the  manufacture  of  cotton  is  conducted  in  the  United  States  for  the 
home  demand  it  is  not  intended  to  imply  that  the  use  of  a  foreign  substance  to  give  additional  weight  to  a  cotton 
fabric  is,  of  necessity,  a  fraud.  For  iustance,  there  is  a  very  large  demand  in  China  for  materials  for  the  grave- 
clothes  of  corpses,  and  for  this  use  "earth  to  earth,  and  dust  to  dust"  may  be  considered  a  legitimate  rule,  even 
if  the  earth  is  conveyed  in  the  fabric  which  is  nominally  made  of  cotton.  Some  of  the  finest  cotton  fabrics  yet  made 
in  the  United  States,  which  closely  resemble  silk,  are  used  mainly  for  lining  cofl&ns. 

The  principal  market  for  our  own  fabrics  is  found  among  the  thrifty  working  people,  who  constitute  the  great 
mass  of  our  population. 

It  has  therefore  happened  that,  although  we  have  not  until  recently  undertaken  the  manufacture  of  ver,\  fine 
fabrics,  the  average  quality  of  the  fabrics  that  we  do  make  is  better  than  that  of  any  other  nation,  with  the  possible 
exception  of  France.  It  is  for  the  wants  of  the  million  that  our  cotton  factories  are  mainly  worked,  and  we  have 
ceased  to  import  staple  goods,  and  shall  never  be  likely  to  resume  their  import.  On  the  other  hand,  we  may  for  a 
long  period  continue  to  import  the  finer  goods  that  depend  mainly  on  fashion  and  style  for  their  use,  and  that  are 
purely  articles  of  luxury.  As  has  been  stated,  the  substantial  fabrics  that  constitute  the  main  part  of  our  cotton 
manufacture,  and  that  are  used  by  the  masses  of  the  people,  are  of  the  best  of  their  kind,  with  the  possible 
exception  of  those  made  in  France.  The  French  peasantry  are  a  sagacious  and  truly  economical  race,  and  will  not 
buy  a  poor  fabric  if  they  can  get  a  good  one ;  hence  the  cotton  fabrics  for  their  use  are  of  a  very  substantial  kind, 
and  are  much  more  free  from  adulteration  than  those  of  any  other  country  in  Europe.  The  common  cotton  fabrics 
of  England,  Belgium,  and  Germany  could  hardly  be  sold  in  the  United  States  at  any  price. 

The  finest  printed  calicoes  of  France  and  England  may  be  the  best  of  their  kiiid ;  but  the  printed  calicoes  for 
the  use  of  the  multitude,  and  which  constitute  the  really  important  branch  of  this  department  of  the  manufacture, 
are  of  much  better  quality  in  the  United  States  than  in  Europe,  and  are  also  of  finer  colors  and  of  more  varied  styles. 

In  fact,  one  of  the  chief  obstacles  that  it  has  been  necessary  to  overcome  in  the  introduction  of  unbleached 
Ameriean  cotton  fabrics  in  the  English  market,  and  in  other  markets  heretofore  supplied  by  England,  has  been 
their  apparently  open  texture,  owing  to  the  absence  of  heavy  sizing.  In  the  United  States  the  sizing  used  upon 
tbe  warp,  and  which  is  necessary  in  order  to  weave  it,  is  made  from  corn  or  pota.to  starch,  free  from  any  substance 
intended  to  make  it  heavier.  In  the  gray  cloth  the  sizing,  therefore,  constitutes  only  2J  to  5  per  cent,  of  the  weight, 
and  when  the  fabric  is  washed  it  shrinks  more  in  measure  than  it  loses  in  weight ;  hence  a  square  yard  washed  and  dried 
without  stretching  will  be  heavier  than  a  square  yard  taken  directly  from  the  loom. 

In  England,  on  the  other  hand,  even  the  pure  sizing  is  made  from  wheat-flour,  which  is  very  glutinous;  and  the 
fabrics  thus  woven,  even  where  no  adulteration  is  intended,  lose  from  10  to  12  per  cent,  of  their  weight  on  the  first 
washing.  These  pure  goods  are,  however,  made  chiefly  for  the  home  consumption  of  the  richer  classes  of  England. 
The  greater  part  of  the  English  cotton  fabrics  exported  or  used  by  the  working  classes  are  loaded  with  from  10  to 
40  per  cent,  of  clay  and  other  substances.  The  art  of  sizing  has  been  highly  perfected  in  England,  and  has  been 
made  the  subject  of  very  numerous  patents ;  and,  as  the  use  of  clay  and  flour  to  the  extent  of  100  pounds  to  each 
100  pounds  of  cotton-warp  yarn  involves  great  danger  of  mildew,  many  ingenious  chemical  appUcations  have  also 
been  patented  to  serve  as  antiseptics,  such  as  chloride  of  zinc,  chloride  of  calcium,  common  salt,  white  vitriol,  etc. 
These  various  antiseptics  are  compounded  with  flour,  gypsum,  soapstone,  china  clay,  and  other  heavy  substances 
in  various  ways.  The  English  text-books  upon  the  art  of  sizing  are  instructive  and  suggestive,  especially  in  respect 
to  the  rules  for  the  purchase  of  the  most  glutinous  kinds  of  flour  and  for  the  detection  of  adulteration  in  the  flour, 
It  being  obvious  that  unless  the  flour  is  pure  and  well  adapted  to  the  purpose  it  would  be  necessary  to  use^cotton 
instead  of  clay  to  make  up  the  weight  of  the  fabric. 
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It  will,  of  course,  take  a  good  deal  of  time  to  accustom  buyers  to  the  more  open  texture  of  cotton  fabrics  in 
which  110  clay  is  used;  but  as  time  passes  American  fabrics  are  being  steadily  substituted  for  those  previously 
used  by  foreign  nations,  especially  in  China. 

Since  the  year  1860  the  cotton  manufacture  of  the  United  States  has  been  exposed  to  greater  vicissitudes  than 
any  other  important  branch  of  national  industry,  and  the  wonder  is  not  that  there  should  have  been  some  disasters, 
but  that  it  should  have  survived  at  all  in  the  hands  of  its  original  owners.  In  1860  the  whole  number  of  spindles 
in  the  United  States  was  5,235,000.  From  1857  to  1860  the  cost  of  constructing  a  spinning  and  weaving  factory  on 
medium  fabrics  woven  of  No.  25  yarn  was  from  $16  to  $20  per  spindle  (the  number  designates  the  number  of 
skeins  of  840  yards  of  yarn  each  in  one  pound).  The  value  of  a  bale  of  cotton  of  480  pounds  was  from  $40  to  $50. 
Then  came  the  combined  effects  of  war,  paper  money,  and  scarcity  of  cotton.  At  one  period  more  than  two-thirds 
of  the  cotton  machinery  of  the  United  States  was  stopped;  the  value  of  a  bale  of  cotton  rose  to  over  $900,  and  the 
price  of  some  kinds  of  goods  was  seven  to  eight  times  the  present  price.  A  little  later  new  mills  were  constructed 
which  cost  from  $30  to  $40  per  spindle. 

At  the  date  of  the  census  the  number  of  spindles  operated  in  the  specific  manufacture  of  cotton  fabrics  was 
10,653,435;  but  the  spindle  has  changed  in  its  productive  power,  and  each  spindle  of  1880  was  much  more  effective 
than  that  of  18G0.  The  value  of  the  bale  of  cotton  was  again  from  $40  to  $50;  the  standard  printing-cloth,  which 
reached  33  cents  a  yard  during  the  war,  was  worth  4  cents  ;  the  No.  25  mill  for  spinning  and  weaving  could  be  built 
for  from  $14  to  $18  per  spindle;  our  export  of  cotton  fabrics  was  more  in  value  and  much  more  in  quantity  than  in 
1860,  and  the  only  check  to  its  steady  and  proiitable  increase  was  the  renewal  of  the  home  demand.  Such  have 
been  the  changes  and  fluctuations ;  yet,  despite  them  all,  not  one  spindle  in  ten  has  passed  from  the  ownership 
of  the  person,  firm.  Or  corporation  in  whose  possession  it  was  in  1860,  except  in  the  regular  process  of  bequest  or 
voluntary  sale. 

During  the  period  of  inflation  or  of  great  vicissitude  the  attention  of  the  managers  of  the  property  was  of 
necessity  devoted  to  other  matters  than  the  improvements  and  minute  savings  in  which  the  profit  of  the  business 
now  consists ;  but  during  the  last  few  years  very  great  improvements  have  been  made,  and  the  lesson  of  economy 
and  sa\  ing  has  been  learned.  The  best  example  that  can  be  cited  may  be  found  in  the  record  of  one  great  factory 
working  upon  coarse  and  substantial  fabrics,  and  consuming  more  than  20,000  bales  of  cotton  a  year.  Sixty  per 
cent,  of  its  product  is  sold  for  export  to  various  parts  of  the  world.  The  proportion  of  operatives  to  each  1,000 
spindles  has  been  decreased  43  per  cent.,  or  from  26^-  to  15.  The  wages  of  women,  who  constitute  more  than  two- 
thirds  of  the  operatives,  has  been  increased  33  per  cent.  The  cost  of  making  the  cloth,  aside  from  the  material 
used,  has  been  decreased  21  per  cent. 

In  1860  the  average  product  of  one  operative,  working  one  year,  was  5,317  pounds  ;  in  1880,  7,928  pounds  of 
drill,  such  as  is  exported  to  China.  Assuming  5  pounds,  or  about  16  yards,  as  the  annual  requirement  of  a 
Chinaman  for  dress,  in  1860  one  Lowell  operative,  working  one  year,  clothed  1,063  Chinese;  in  1880  one  could 
supply  1,586.  It  will  be  obvious  that  no  hand  spinning  and  weaving  can  compete  with  this  product  of  machinery; 
yet  the  machine-made  fabrics  of  Europe  and  America  combined  have  as  yet  reached  only  six  or  eight  in  a  hundred 
of  the  Chinese.  How  soon  the  rest  will  be  clothed  in  cotton  fabrics  made  by  machinery  from  American  cotton, 
therefore,  depends  but  little  on  whether  the  wages  of  the  Lowell  factory  girl  be  $4  or  $6  per  week,  but  rather  on 
what  exchangeable  products  the  Chinese  can  produce  better  or  cheaper  than  we  can.  The  more  tea,  silk,  sugar,  and 
other  commodities  we  l>uy  from  them,  the  more  cotton  fabrics  and  other  products  in  which  we  excel  will  they  buy 
from  us. 

It  has  been  held  that  the  cotton  of  America  must  be  more  and  more  used,  both  in  America  and  elsewhere,  and 
that,  as  time  goes  on,  almost  every  other  kind,  with  the  exception  of  the  cotton  of  Egypt,  must  give  place  to  it. 
To  what  extent  may  the  same  pre-eminence  be  secured  for  the  cotton  fabrics  of  the  United  States  in  the  markets 
of  the  world  that  we  have  secured  in  respect  to  the  cotton  fiber  ? 

In  the  consideration  of  this  branch  of  the  subject  our  attention  must  be  given  to  the  present  condition  of 
competition  between  the  mills  of  the  middle  and  eastern  states  with  the  mills  of  Great  Britain. 

In  respect  to  the  eastern  states,  the  cotton  factories  of  Lowell,  in  Massachusetts,  Manchester,  in  New  Hampshire, 
Biddeford  and  Lewiston,  in  Maine,  may  be  considered  in  their  relation  to  the  factories  of  Manchester,  Stockport, 
Preston,  and  Bolton,  in  England.  For  the  purposes  of  this  comparison  it  may  be  assumed  that  there  can  be  no 
permanent  advantage  of  one  set  of  mills  over  the  other  in  respect  to  the  quality  and  perfection  of  the  machinery. 
At  any  given  time  some  advantage  may  be  claimed  and  admitted  on  either  side  in  some  special  department  of  the 
mill;  but  every  invention  or  improvement  will  sooner  or  later  be  adopted  on  both  sides,  and  the  supremacy  in  the 
art  of  converting  cotton  into  cloth  must  ultimately  fall  to  that  country  or  section  which  possesses  the  advantage  in 
respect  to  the  conditions  offered  to  the  operatives  and  in  proximity  to  the  source  of  the  raw  material. 

Thei-best  conditions  of  life  for  the  operatives,  and  the  best  prospect  of  improving  their  condition  and  that  of 
their  children,  are  of  the  gravest  importance.  The  factors  in  this  problem  are  education,  shelter,  subsistence,  and 
opportunity  for  other  kinds  of  work.  In  respect  to  education,  the  common-school  system  of  the  United  States 
assures  a  thorough  training  free  of  cost,  and  in  the  principal  towns  and  cities  free  education  is  carried  to  the  point 
of  preparing  the  pupil  to  enter  a  university. 
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In  respect  to  subsistence,  the  factories  of  New  Englaud  are  3,000  miles  nearer  the  wheat-fields  and  grazing 
grounds  of  the  West  than  those  of  Lancashire ;  and,  so  long  as  Europe  buys  food  of  America,  our  own  mills  must 
have  the  advantage  of  proximity  to  the  western  prairies.  In  respect  to  the  rents  of  .'-Iwelliug-houaes,  there  cannot 
long  be  any  diflerence,  if  there  is  any  at  present,  because  the  materials  for  construction  are  most  abundant  in 
America.  Opportunity  for  other  work  than  that  of  the  factory  must  continue  for  many  generations,  and  until  this 
continent  is  peopled. 

In  comparing  our  power  to  compete  with  England  we  may  claim  advantages  of  one  kind,  and  in  comparing 
with  the  nations  of  continental  Europe  we  may  claim  ;idvautageK  of  another  kind,  in  some  respects  of  a  different 
order.  In  competition  with  England  it  is  often  claimed  that  our  chief  advantage  lies  in  a  certain  alleged  versatility 
and  power  of  adapting  means  to  ends,  and  in  great  ,quicLne«s  of  perception  on  the  part  of  working  people  in  respect 
to  the  advantages  to  be  gained  by  the  adoption  of  new  processes  or  inventions.  If  we,  have  this  advantage,  there 
must  be  special  causes  for  it  ill  the  influences  that  are  brought  to  bear  upon  the  operatives  and  artisans  wlio  dp 
the  work;  for  a  very  large  proiiortion  of  them  are  foreign-born,  or  are  the  children  of  foreign  immigrants.  Why 
shonld  they  work  with  any  more  zeal  or  judgment  here  than  in  the  countries  whence  they  have  come ?  Yvhy  are 
Irish  and  French-Canadian  factory  hands  to  be  relied  on  for  more  steady  work,  larger  product,  better  disciphne, 
and  more  cleanly  and  wholesome  conditions  of  life  than  the  operatives  of  England,  Eel'^inm,  and  Germany?  To 
me  it  appears  evident  that  these  advantages,  so  far  as  they  exist,  are  due  mainly  to  the  following  circumstances : 

First.  Our  system  of  common  and  purely  secular  schools,  attended  l»y  th(-  i-liildren  of  rich  and  poor  alike. 

Second.  Manhood  suiirage. 

Third,  The  easy  acquisition  of  land. 

Fourth.  The  habit  of  saving  small  sums,  induced  by  the  establishment  of  savings-banks  throughout  the 
manufaeturing  states. 

Fifth.  The  absence  of  a  standing  army,  and  the  npjdicationof  the  revenue  derived  from  taxes  on  the  whole  to 
useful  purposes. 

In  respect  to  the  first  of  these  influences,  the  public-school  system,  the  foreign  observer  gemn'ally  takes  notice 
only  of  the  quality  of  the  instruction  given,  and,  though  he  may  find  sometliing  to  praise,  he  finds  also  much  to 
blame.  Ho  finds  in  many  cases  the  instruction  bad  and  the  subjects  often  ill-chosen,  and  he  wonders  at  the 
misdirection  of  a  force  that  might  be  so  much  more  wisely  applied.  Vv^hat  lie  fails  to  notice  is  that  the  school 
itself,  entirely  apart  from  its  instruction,  is  the  great  educator  of  the  children  who  attend  it.  The  school  is,  iirst 
of  all,  i!0  respecter  of  persons  :  the  stupid  son  of  a  rich  man,  led  in  every  class  liy  the  sou  of  n  nieclianic,  cannot 
in  after-hfe  look  down  on  him  as  an  inferior,  whatever  the  conventional  position  of  the  two  may  be ;  or,  if  the 
rich  man's  son  has  brains  as  well  as  fortune,  the  poor  man's  son  can  never  attribute  to  fortane  only  the  lead  that 
he  may  take  in  after-life.  The  school  is  thoroughly  democratic,  and  each  pupil  learns  in  it  that  it  depends  ou 
himself  alone  what  place  he  may  take  in  after-life,  and  that,  although  society  may  be  divided  into  pkiiies,  there  is 
no  system  of  caste  and  no  barrier  in  the  way  of  social  success,  except  the  want  of  character  and  ability  to  attain 
it.  The  associations  of  the  common  school  utterly  jirevent  anything  like  servility  in  the  relation  oi'  classes  in 
after-life ;  and  although  it  is  sometimes  made  a  little  too  manifest  that  "  one  man  is  as  good  as  another,  and  a  little 
better",  on  the  part  of  those  who  are  more  eager  than  discreet  in  their  efibrt  to  rise,  yet,  on  the  whole,  the  relation 
of  the  various  classes,  which  must  in  the  nature  of  things  always  and  everywhere  exist,  is  that  of  mutual  respect, 
and  anything  like  the  old-world  distinctions  of  caste  and  rank  would  seem  about  as  absurd  to  one  as  to  the  other. 
The  common  school  is  the  solvent  of  race,  creed,  nationality,  and  condition. 

In  another  way  the  discipline  of  the  school  affects  the  processes  of  manufacture.  In  the  schools,  cleanliness, 
order,  and  regular  habits  are  enforced,  with  deference  to  the  teachers  and  respect  for  authority ;  and,  in  these  le.ter 
years,  this  is  coupled  with  the  teaching  of  music  and  drawing  in  all  the  principal  towns  and  cities.  When  children 
thus  trained  are  removed  to  the  mill  or  the  workshop  habits  of  order  and  cleanliness,  with  some  esthetic  taste,  are 
already  established.  Nothing  strikes  an  American  manufacturer  with  so  much  surprise  as  the  extreme  untidiness 
of  the  large  textile  mills  of  B^ngland  and  the  dreariness  of  the  factory  towns.  In  this  respect,  however,  it  must  be 
confessed  that  the  managers  of  theNew  England  mills  are  greatly  aided  by  the  absence  of  smoke,  the  coal  commonly 
used  being  anthracite.  Much  surprise  is  often  expressed  by  our  foreign  visitors  at  the  annmnt  of  decoration 
permitted  in  the  fitting  of  stationary  and  locomotive  engines  and  in  much  of  our  machinery;  but,  bad  as  the  taste 
disphiyed  may  sometimes  be,  it  is  nevertheless  a  fact  that  such  engines  or  machines  are  better  cared  for  and  kept 
in  better  repair  than  where  no  individuality,  so  to  speak,  is  permitted.  On  one  of  our  great  railways  tlie  attempt 
was  not  long  since  made  to  dispatch  the  locomotives  as  they  happened  to  arrive  at  the  central  station,  soinetimes 
with  one  and  sometimes  with  another  engine-driver;  but  the  immediate  and  great  increase  in  the  repair  account 
caused  the  corporation  to  return  very  soon  to  the  customary  plan  of  giving  each  driver  a  ])articular  locomotive, 
^th  which  he  may  be  identified. 

The  instruction  of  the  school  also  gives  every  pupil  a  superficial  knowledge,  if  no  more,  of  the  geography  and 
resources  of  the  country,  which  the  universal  habit  of  reading  newspapers  keeps  up.  Hence  comes  the  almost 
entire  absence  of  any  fixed  character  in  the  labor  of  the  country  :  every  boy  believes  that  he  can  achieve  success 
somewhere  else,  if  not  at  home.     No  congestion  of  labor  can  last  long.     The  war  and  the  succeeding  railway  mania 
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combined  concentrated  population  at  certain  points  to  a  greater  extent  than  ever  happened  before,  and  it  lias 
takeii  more 'than  five  years  to  overcome  the  difficulty ;  but  within  these  five  years  a  million  or  more  new  iahabitauts 
in  Texas,  half  a  million  or  more  in  Kansas,  and  probably  two  or  three  millions  added  to  the  population  of  Nebraska 
Colorado,  Minnesota,  and  the  far  Northwest,  indicate  that  the  evil  has  already  found  a  remedy. 

It  is  already  apparent  that  a  very  slight  increase  in  the  demand  for  skilled  workmen  in  certain  branches  of 
employment  would  not  easily  be  met  in  the  eastern  states  except  by  drawing  upon  England  and  Germany.  During 
the  years  of  depression,  the  cessation  of  railway  building  and  the  use  of  the  excess  of  railway  plant  existing  in 
1873  has  caused  the  dispersion  of  a  large  ])ortion  of  the  trained  mechanics  and  artisans  who  then  did  the  work  of 
supplying  this  demand,  but  these  are  not  the  men  who  have  crowded  the  eastern  cities  and  caused  the  apparent 
excess  of  laborers  out  of  work.  Such  men  have  gone  back  to  the  land,  or  in  the  new  states  and  territories  have 
found  other  ways  in  which  to  apply  their  skill  and  energy,  and  they  will  not  return.  It  may  be  that  the  greatest 
•danger  to  the  manufacturers  of  England  will  not  be  in  our  competition  in  the  sale  of  goods  in  neutral  markets,  but 
in  our  competition  for  the  skilled  workmen  and  artisans  who  make  these  goods  when  we  offer  them  equal  or  higher 
wages  and  better  conditions  of  life  in  the  work  that  will  very  soon  need  to  be  done  to  supply  the  increasing  demand 
in  our  own  counti'y. 

The  patent  system  may  here  be  cited  also  as  a  factor  in  our  industrial  system.  It  has  been  carried  to  an 
almost  absurd  extreme,  so  that  it  is  not  safe  for  any  one  to  adopt  a  new  method,  machine,  or  part  of  a  machine 
and  attempt  to  use  it  quietly  and  without  taking  out  a  patent  lest  some  sharp  person,  seeing  it  in  use  and  not 
published,  shall  himself  secure  a  patent  and  come  back  to  the  real  inventor  with  a  claim  for  royalty. 

Manhood  suffrage,  subject  as  it  is  to  great  abuses,  and  difficult  as  it  has  made  the  problem  of  the  self 
government  of  great  cities,  where  voters  do  not  meet  each  other,  as  in  the  town-meeting,  face  to  face,  but  where  the 
powers  of  government  are  of  necessity  delegated  to  men  of  whom  the  voters  can  have  little  personal  knowledge, 
yet  works  distinctly  in  the  direction  of  the  safety,  stability,  and  order  of  the  community.  Outside  of  two  or  three 
of  the  very  largest  cities,  where  there  are  concentrated  great  masses  of  illiterate  citizens,  it  would  be  difQcult  to 
find  a  case  of  serious  abuse  of  the  power  of  taxation,  except  in  the  South,  since  the  war,  and  even  there  the  evil 
is  now  mainly  abated. 

The  easy  acquisition  of  land  throughout  the  country,  under  simple  forms  of  conveyance,  registered  in  every 
county,  gives  a  motive  to  economy,  and  induces  habits  of  saving  that  are  of  supreme  importance  in  their  effect  on 
society.  In  the  town  in  which  I  live — and  in  which  I  can  remember  the  coming  of  the  first  Irishman  who  became 
a  land-owner — out  of  about  one  thousand  owners  of  real  estate  over  two  hundred  are  of  Irish  birth  or  extraction. 
The  richest  one  among  them  came  from  Ireland,  in  1846,  a  steerage  passenger.  He  now  pays  taxes  on  property  of 
the  value  of  $50,000,  almost  all  in  real  estate.  His  son  is  superintendent  of  the  repairs  of  highways,  and  is  one  of 
the  most  efficient  members  of  the  school  committee. 

During  the  last  thirty  jeais  the  factory  population  of  New  England  has  passed  through  three  phases.  First 
came  the  sons  and  daughters  of  the  New  England  farmer;  but  as  the  sewing-machine  and  other  inventions  opened 
new  demands  for  women's  work,  women  of  American  birth  passed  out  to  easier  or  better  paid  employments,  while 
the  men  took  up  other  branches  requiring  more  individual  skill.  These  places  were  taken  mainly  by  Irish,  with  a 
few  Germans  and  English.  But  as  the  Irish  saved  their  earnings,  and  as  the  New  England  yeomen  emigrated  to 
the  richer  lands  of  the  great  West,  they  passed  out  of  the  mills  to  buy  up  the  deserted  farms  of  the  poorer 
northeastern  states,  where,  by  their  persistent  industry  andmanual  labor,  they  achieved  success  and  gained  a  position 
which  satisfied  them,  but  with  which  the  native  New  Euglauder  is  no  longer  contented.  Their  places  in  the  mills 
are  now  being  more  and  more  taken  by  the  French  Canadians,  who,  in  their  new  conditions  and  surroundings,  show 
little  of  the  stolid  and  unprogressive  character  which  has  kept  them  so  long  contented  on  their  little  strips  of  land 
on  the  Saint  Lawrence  river.  In  the  very  air  they  breathe  they  seem  to  imbibe  a  new  and  restless  energy,  while 
the  intelligence  shown  by  their  children  in  the  schools  augurs  well  for  their  future  progress.  On  the  whole,  the 
simplicity  of  our  system  of  land  tenure,  and  the  ease  with  which  small  parcels  may  be  obtained,  must  be  rated 
among  the  most  important  factors  in  considering  our  possible  advantage  over  other  countries. 

Next  in  our  list  comes  the  saviugs-bank.  In  1875,  out  of  the  1,052,000  inhabitants  of  Massachusetts,  720,000 
were  depositors  in  savings-banks  to  the  amount  of  $238,000,600.  During  the  late  years  of  depression  the  deposit 
has  decreased  somewhat  in  amount,  but  the  decrease  has  been  chiefly  owing  to  the  withdrawal  of  money  for  other 
investment,  especially  in  United  States  bonds.  There  have  been  some  failures  of  banks  and  some  losses,  as  might 
well  have  been  expected,  but  they  have  been  less  than  in  any  other  branch  of  business ;  and  the  savings-banlc 
system  stands  firmly  based  on  well-earned  confidence,  and  offers  an  easy  means  of  saving  the  smallest  sums  to  every 
man,  woman,  and  child  in  the  state.  At  the  present  time  the  deposits  in  the  savings-banks  of  Massachusetts 
amount  to  about  $240,000,000,  owned  by  about  750,000  persons. 

To  these  causes  of  quick  adaptation  to  any  conditions  that  may  arise,  or  to  any  necessity  for  the  application  of  new 
methods  or  devices,  may  be  added  the  custom,  which  has  almost  the  force  of  law,  of  an  equal  distribution  of  estates 
among  the  children  of  the  testator.     Tools  to  him  who  can  use  them  is  the  unwritten  law ;  and  neither  land  nor 
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capital  can  remain  long  in  the  possession  of  him  who  cannot  direst  or  use  them  wisely.  Liberty  to  distribute  is 
esteemed  as  important  a  factor  in  our  body-politic  as  liberty  to  accumulate,  even  though  the  liberty  may  sometimes 
lead  to  the  apparent  waste  of  great  fortunes. 

Finally,  it  must  be  held  that  our  freedom  from  the  blood- tax  of  a  standing  army,  and  the  fact  that  the  proceeds 
of  taxation  are,  on  the  whole,  usefully  and  productively  expended,  are  among  our  greatest  advantages ;  and  this  is 
asserted  with  confidence,  notwithstanding  the  misgovernment  of  some  great  cities  and  of  several  of  the  southern 
states.  What  are  these  failures  but  proofs  of  the  general  confidence  of  the  people  in  local  self  governments 
Oreat  frauds  and  great  abuses  can  only  happen  where  integrity  is  the  common  rule;  and  where  each  man  distrusts  his 
neighbor,  or  each  town,  city,  or  state  distrusts  the  next,  the  opportunity  for  fraud  or  breach  of  trust  cannot  occur. 
The  use  of  inconvertible  paper  money  during  many  years  has  not  been  without  its  necessary  malign  result  upon 
the  character  of  the  people,  and  the  newspapers  are  filled  with  the  fraud  and  corruption  that  have  come  to  light; 
but  no  newspaper  has  ever  yet  Recorded  one  fact  that  offsets  many  frauds :  In  the  great  Boston  fire,  one  of  the 
Boston  banks  lost  not  only  every  book  of  account,  but  every  security  and  note  that  was  in  its  vaults,  amounting  to 
over  $1,250,000.  On  the  morning  after  the  fire  its  ofScers  had  no  e^^dence  or  record  by  which  any  of  the  persons 
or  corporators  who  owed  it  money  could  be  held  to  their  contracts;  yet,  within  a  very  short  time,  duplicate  notes 
were  voluntarily  brought  in  by  its  debtors,  many  of  whom  knew  not  whether  they  could  ever  pay/them,  because 
the  fire  had  destroyed  their  own  property,  and  the  known  ultimate  loss  of  that  bank  from  the  burning  of  its  books 
and  securities  was  less  than  $10,000. 

Our  army  is  but  a  border  police.  Although  its  officers  are  held  in  honor  and  esteem,  military  life  is  not  a 
career  that  very  many  seek,  and  as  time  goes  on  it  will  become  an  occupation  less  and  less  to  be  desired.  Thus 
we  are  spared  not  only  the  tax  for  its  support,  but  the  worse  tax  of  the  withdrawal  of  its  members  from  useful  and 
productive  pursuits.  It  is  in  this  respect  that  we  claim  our  greatest  advantage  over  the  nations  of  continental  Europe. 
What  have  we  to  fear  from  the  competition  of  Germany,  if  we  really  undertake  to  beat  her  in  the  neutral  markets, 
which  we  can  reach  as  readily  as  she  can "?  For  a  little  while  the  better  instruction  of  the  merchants  in  her 
technical  and  commercial  schools  may  give  her  advantage,  but  that  can  be  overcome  in  a  single  generation,  or  as 
soon  as  the  need  is  felt  with  us,  as  it  is  now  beginning  to  be  felt.  After  we  shall  have  supplied  our  present  want 
of  technical  education,  the  mere  difference  between  the  presence  of  a  great  army  on  her  soil  and  its  necessary 
support  and  the  absence  of  such  a  tax  on  us  will  constitute  the  difference  on  which  modern  commerce  turns.  When 
the  traffic  of  the  world  turns  on  half  a  cent  a  yard,  a  cent  a  bushel,  or  a  half-penny  a  pound  on  the  great  staples, 
no  nation  can  long  succeed  in  holding  a  traffic  that  is  handicapped  with  a  standing  army.  The  protection  of 
Germany  from  our  competition  in  neutral  markets  may  be  offset  in  our  yet  more  dangerous  competition  for  men. 
The  German  already  knows  Texas,  and  in  the  one  block  of  00,000  square  miles  of  land  by  which  the  state  of  Texas 
exceeds  the  area  of  the  German  empire  we  offer  room  and  healthy  conditions  of  life  for  millions  of  immigrants ;  and 
if  they  come  in  sufficient  numbers,  they  can  raise  on  that  single  square  of  land  as  much  cotton  as  is  now  raised  in 
the  whole  South,  that  is  to  say,  5,000,000  bales  ;  and  as  much  wheat  as  is  now  raised  in  the  whole  North,  that  is  to 
say,  400,000,000  bushels,  and  yet  subsist  themselves  beside  on  what  is  left  of  this  little  patch  that  will  not  be 
needed  for  these  two  crops. 

It  will  be  obvious  that  even  the  least  imaginative  cannot  but  be  moved  by  the  influences  that  have  been 
designated,  and  that  versatility  and  readiness  to  adopt  every  labor-saving  device  will  not  only  be  promoted,  but  will 
be  absolutely  forced  into  action,  when  such  vast  areas  are  to  be  occupied,  and  when  even  the  dullest  boy  is  educated 
in  the  belief  that  he  also  is  to  be  one  of  those  who  are  to  build  up  this  nation  to  the  full  measure  of  its  high  calling. 
We  may  not  dare  to  boast,  in  view  of  all  we  have  passed  through ;  but  we  know  that  slavery  has  been  destroyed, 
and  that  the  nation  lives  stronger,  truer,  and  more  vigorous  than  ever  before.  We  know  that  it  has  been  reserved 
for  a  democratic  republic  to  be  the  first  among  nations  that,  having  issued  government  notes  and  made  them  a  legal 
tender,  has  resumed  payment  in  coin  without  repudiation  or  reduction  of  the  promise.  We  know  that  we  have 
paid  nearly  a  half  of  our  great  national  debt  already,  and  that  the  rest  is  now  mainly  held  by  our  own  citizens. 
We  believe  that  within  the  lives  of  men  of  middle  age  now  living  the  nation  will  number  one  hundred  millions,  and 
that,  in  whatever  else  we  may  be  found  wanting,  we  cannot  long  be  kept  back  in  our  career  of  material  prosperity, 
which  shall  be  shared  with  absolute  certainty  by  every  one  who  brings  to  the  work  health,  integrity,  and  energy. 

If  there  is  any  force  in  this  reasoning,  our  competition  with  other  manufacturing  countries,  in  the  supplying  of 
neutral  markets  with  manufactured  goods,  will  not  be  compassed  by  the  low  rates  of  wages  paid  to  our  factory 
operatives  or  to  the  working  people  engaged  in  our  metal  works  and  other  occupations,  but  first  by  obtaining  and 
keeping  such  an  advanced  position  in  the  application  and  use  of  improved  tools  and  machinery  as  shall  make  high 
wages  consistent  with  a  low  cost  of  production;  secondly,  by  our  ability  to  obtain  the  raw  materials  at  low 
cost.  Every  employer  knows  that  among  employes  who  are  paid  by  the  piece  it  is  the  operative  that  gams 
tte  largest  earnings  whose  production  costs  the  least,  because  under  the  control  of  such  operatives  the  machinery 
is  most  effectively  guided  during  working  hours.  As  it  is  with  single  operatives,  so  it  is  with  large  masses;  if  well 
instructed,  and  working  under  the  incentives  to  industry  and  frugality  that  have  been  named,  their  large  product 
will  earn  for  them  ample  wages,  and  vet  result  in  a  low  cost  of  labor  to  the  employer.     Such  workmen  never  have 
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any  "blue  Monday".     The  workman  who  in  this  country  habitually  becomes  intoxicated  is  soon  discharged,  and 
his  place  is  filled  by  one  who  respects  himself  and  values  his  place  too  much  to  risk  his  position  in  dissipation. 

Competition  with  England  in  supplying  the  markets  of  Asia,  Africa,  and  South  America  with  cotton  goods  is 
now  ])erhaps  the  best  criterion  by  which  to  gauge  our  ability  to  compete  in  other  branches  of  manufacture.  It  has 
been  often  assumed  in  England  that  the  increasing  shipments  of  cotton  goods  from  this  country  have  been  forced 
by  necessity,  and  merely  consisted  of  lots  sold  below  cost,  as  a  means  of  obtaining  ready  money ;  but  there  is  no 
ground  whatever  for  this  general  assumption,  even  though  some  small  shipments  may  have  been  made  at  first 
with  this  view.  Our  export  of  cotton  fabrics  amounts  as  yet  to  but  7  or  8  per  cent,  of  our  production,  and  is 
but  a  trifle  comi^ared  to  that  of  Great  Britain;  but  it  is  not  made  at  a  loss,  and  it  constitutes  a  most  important 
element  in  the  returning  prosperity  of  our  cotton-mills.  The  goods  exported  are  mostly  made  by  strong  and 
prosperous  corporations,  paying  regular  dividends,  and  consist  mainly  of  coarse  sheetings  and  drills,  which  are  sold 
by  the  manufacturers  to  merchants,  who  send  them  to.  China,  Africa,  and  SoutH  America  in  payment  for  tea,  silk, 
ivory,  sugar,  gums,  hides,  and  wool.  They  are  not  made  by  operatives  who  earn  less  than  the  recent  or  present 
rates  of  wages  in  England,  but  in  most  dei)artmeuts  of  the  mills  by  those  who  earn  equal  wages,  or  even  more. 
This  competition  had  been  fairlj-  begun  before  the  late  war  in  this  country,  but  it  is  now  continued  under  better 
conditions.  The  mills  of  New  England,  owing  to  through  connections  by  rail,  are  now  relatively  much  nearer 
the  cottonflelds  than  they  were  then.  Prior  to  18C0  substantially  all  the  cotton  went  to  the  seaports  of  the  cotton 
states,  and  from  there  the  cost  of  moving  it  to  the  IsTorth  or  to  Liverpool  varied  but  little;  but  at  the  present  day  a 
large  and  annually-increasing  portion  of  the  cotton  used  in  the  North  is  bought  in  the  interior  markets,  and  is 
carried  in  covered  cars  directly  to  the  mills,  where  the  bales  are  delivered  clean,  and  much  more  free  from  damage 
and  waste  than  those  which  are  carried  down  the  southern  rivers  on  boats  and  barges,  dumped  upon  the  wharves, 
and  then  compressed  to  the  utmost  for  shipment  by  sea. 

In  proof  that  this  advantage  is  an  actual  one,  the  following  example  may  be  cited  :  A  contract  has  just  been 
made  for  the  transportation  of  a  large  quantity  of  cotton  from  Texas  to  Liverpool  at  the  rate  of  $1  10  per  100 
pounds,  the  proportion  assigned  to  the  land  carriage  being  70  cents,  to  transshipment  in  Boston  and  to  the  steamship 
40  cents;  the  rate  of  marine  insurance  is  three-eighths  of  1  per  cent.,  and  the  cost  of  handling  in  Liverpool,  and 
transportation  to  Manchester,  not  less  than  a  quarter  of  a  cent  per  i)ound.  Bargains  may  be  made  to  bring  cotton 
from  the  same  point  in  Texas  to  the  principal  factory  cities  of  New  England  at  the  rate  assigned  to  the  laud 
carriage,  namely,  70  cents  per  100  pounds.  This  cotton  is  brought  from  the  interior  towns  of  Texas  to  Boston,  and 
cannot  be  carried  to  Liverpool  bj^  way  of  Gralveston  or  New  Orleans  so  cheaply,  else  it  would  not  come  this  way. 
Assuming  the  bale  to  weigh  500  pounds,  at  10  cents  a  pound  we  have  the  following  comparative  cost: 

LOWELL. 

Per  bale.  Per  owt. 

Cost  of  cotton  in  Texas,  500  pounds,  at  10  cents,  including  all  local  charges ¥50  00 

Freight  to  Lowell  in  a  covered  locked  car,  in  which  the  cotton  is  protected  from  rain,  mud,  and 

other  causes  of  waste,  at  70  cents  per  100  pounds 3  50 

Total .-. 53  50  |10  70 

LANCASHIEE. 

500  pounds,  at  10  cents,  including  all  local  charges ^50  00 

Freight  from  Texas  to  Liverpool,  at  .$1  10  per  100  pounds 5  50 

Insurance  at  three-eighths  of  1  per  cent,  on  $5(5 21 

Transshipment  in  Liverpool,  and  freight  to  Lancashire,  one-fourth  of  a  cent , 1  25 

Total.-- .56  96  |11  39 

Advantage  of  Lowell  over  Lancashire 3  4g  09 


There  may  be  changes  in  the  rates,  but  it  does  not  seem  probahh-  that  the  relation  of  the  land  to  the  ocean  rate 
can  be  much  changed,  and  it  would  therefore  appear  that  the  New  England  manufacturer  will  have  a  permanent 
advantage  in  the  price  of  American  cotton  of  any  given  grade,  Aarying  from  C  to  8  per  cent,  as  the  price  of  cotton 
may  vary  from  12  to  9  cents  per  pound;  and  this  advantage  may  be  equal  to  15  or>'2o  per  cent,  in  ability  to  pay 
wages,  as  the  cost  of  labor  varies  from  a  quarter  to  a  third  in  the  total  cost  of  coarse  and  medium  goods,  such  as 
constitute  the  chief  part  of  the  demand  of  the  world. 

It  may  be  said  that  this  proves  too  much,  and  that  the  cotton  spinners  of  the  southern  states  will  have  the  same 
relative  advantage  over  New  England.  Let  this  be  freely  admitted:  We  are  treating  the  question  of  the  future 
supremacy  of  the  United  States  in  the  manufacture  as  well  a«,  in  the  growth  of  cotton,  and  if  the  future  changes 
in  population,  wealth,  and  condition  of  the  dilferent  sections  of  this  country  shall  in  the  future  cause  the  increase 
of  spindles,  especially  in  coarse  fabrics,  to  be  planted  in  the  healthy  hill  country  of  northern  Georgia,  eastern 
Tennessee,  and  the  Carolinas,  it  will  simply  be  the  greater  evidence  that  natural  laws  are  paramount.  If  Georgia 
has  twice  the  advantage  over  Lancashire  that  New  England  now  possesses,  it  will  only  be  the  fault  of  the  people 
of  Georgia  if  they  do  not  reap  the  benefit  of  it. 
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It  has  been  stated  that  our  present  rates  of  wages  in  our  cotton  factories  are  higher  than  they  were  in  1860  and 
with  our  increasing  prosperity  they  will  tend  to  advance;  but  at  the  same  time  the  cost  of  the  labor  in  the  finished 
fabric  has  been  reduced  hy  the  greater  productive  power  of  the  machinery.  The  fabrics  upon  which  by  far  the  largest  part 
of  the  spindles  and  looms  of  the  country  are  operated  may  be  divided  substantially  into  the  following  clas.ses  : 

1.  The  printing-cloth,  28  inches  wide  and  7  yards  to  the  pound.  The  cost  of  mill  labor  in  making  this  fabric, 
including  the  salaries,  wages,  or  earnings  of  every  one  employed,  is  now  less  than  one  cent,  or  a  half-penny,  a  yard. 

3.  The  heavy  sheeting,  36  inches  wide,  and  the  heavy  drill,  30  inches  wide,  each  weighing  from  2f  to  3  yards 
to  the  pound.    The  cost  of  mill  labor  in  making  these  fabrics  is  about  IJ  cents  jier  yard. 

3.  Shirtings  and  sheetings,  30  to  36  inches  wide,  Nos.  20  to  30  yarns,  each  weighing  from  3  to  4  yards  to  the 
pound.    The  cost  of  mill  labor  in  these  goods  is  from  li  to  2  cents  per  yard. 

4.  The  fine  sheeting  or  shirting,  from  30  to  40  inches  wide,  Nos.  30  to  40  yarns,  weighing  from  3  to  4  yards 
to  the  pound.    The  cost  of  mill  labor  in  these  goods  is  from  It}  to  3  cents  per  yard. 

5.  Fabrics  of  a  similar  kind  to  the  above,  from  1  to  3  yards  wide. 

6.  Heavy  cotton  duck,  cotton  grain-bags,  cotton  hose,  and  other  special  articles. 

7.  Blue  denims,  stripes,  tickings,  brown  denims  and  duck,  and  other  heavy  colored  goods,  substantial 
ginghams,  cottonades,  and  other  fancy  woven  fabrics  of  medium  or  heavy  weight. 

These  seven  classes  comprise  more  than  95  per  cent,  of  our  cotton  fabrics  in  weight;  to  them  are  to  be  added 
lawns,  woven  fabric  of  light  weight  for  dresses,  and  spool-cotton. 

In  respect  of  one-half  of  these  fabrics,  being  those  of  the  heavier  grade,  our  j)roximity  to  the  cotton-field, 
computed  at  not  less  than  half  a  cent  per  pound,  oftener  three-quarters,  will  enable  the  New  England  manufacturer 
to  pay  from  15  to  20  per  cent,  higher  wages  and  yet  to  make  the  goods,  other  things  being  equal,  at  the  same  cost 
as  his  competitor  in  Lancashire.  On  a  large  portion  of  the  other  kinds  this  advantage  in  the  cost  of  cotton  would 
be  from  10  to  15  per  cent. 

The  natural  advantages  cannot  work  immediate  results ;  the  ways  and  means  of  a  great  commerce  cannot  be 
improvised  in  a  year,  hardly  in  a  generation.  Much  depends  on  the  wisdom  of  our  legislators  in  framing  the  acts 
under  which  our  taxes  are  collected,  whether  customs  or  excise,  and  yet  more  upon  our  adherence  to  a  specie  basis 
in  our  currency;  but  in  the  long  run  the  only  reason  why  we  shall  not  assume  a  constantly-increasing  share  in  the 
cotton  manufacture  of  the  woild  will  be  the  free  choice  that  our  countrj'  offers  for  other  occupations  of  a  more 
proitable  or  more  desirable  kind. 

Eeference  has  been  made  to  the  small  proportion  of  fine  spinning  in  the  United  States.  Within  the  last  L'qw 
years  great  progress  has  been  made  in  spinning  and  weaving  fabrics  of  I^os.  GO  to  100,  such  as  lawns  and  fine 
dress  goods,  and  also  in  spinning  fine  yarn  for  spool-cotton.  In  the  latter  direction  yarns  as  flue  as  No.  120  are 
now  spun  on  the  ring  spinning  frame,  a  machine  invented  in  this  country  and  more  used  than  any  other  for  warp 
spinning,  and  now  being  adopted  in  Europe.  Yarns  as  fine  as  550  are  spun  on  mules  for  three-cord  sewing-cotton, 
and  for  experiment  much  flner  counts  have  been  reached.  It  has  often  been  alleged  that  fine  yarns  could  not  be 
as  well  spun  iu  the  United  States  as  in  England,  owing  to  the  dry  and  electrical  conditions  of  the  atmosphere 
during  a  considerable  part  of  the  year.  This  difficulty  has  existed  in  some  degree,  although  not  so  as  to  preclude 
fine  work  if  it  had  been  profitable  to  undertake  it;  but  as  far  as  this  difficulty  existed  it  has  lately  been  entirely 
removed  by  the  invention  of  a  very  simple  and  inexpensive  apparatus  for  moistening  the  air  with  the  finest  spray 
of  pure  cold  water,  by  which  method  the  air  of  a  spinning-  or  weaving-room  may  be  kept  at  any  desired  degree  of 
humidity  in  the  driest  day,  so  that  the  adverse  effect  of  electricity  is  entirely  overcome. 

Whenever  the  condition  and  extension  of  our  market  will  warrant  the  undertaking,  there  is  now  no  obstacle 
to  our  manufacturing  any  variety  of  cotton  fabric  that  is  in  demand,  either  coarse  or  fine. 

While  it  may  not  be  worth  while  to  give  historical  statistics  in  relation  to  the  cotton  manufacture  of  this 
country  in  the  present  report,  a  few  words  may  well  be  devoted  to  changes  in  the  work,  which  have  conduced  not 
only  to  the  wehE'are  of  the  people,  but  to  the  welfare  of  the  operatives  also. 

When  the  cotton  manufacture  was  first  estabhshedin  the  United  States  water-power  was  considered  essential 
to  the  work,  and  as  a  rule  the  location  of  mills  was  limited  to  r  arrow  valleys,  or  places  where  there  was  room 
only  for  mills  of  several  stories  in  height.  The  first  mills  built  were  very  considerable  structures  for  their  time, 
but  they  were  low-studded,  badly  lighted,  and  were  heated  by  stoves ;  and  in  these  mills  the  operatives  were  compelled 
to  work  under  arduous  conditions  (owitie-  to  the  imperfection  of  the  machinery)  thirteen  to  fourteen  hours  a  day. 
These  narrow  structures  were  in  some  nlaces  built  seven  stories  in  height.  All  the  plans  were  made  with  rel'erenee 
to  this  form  of  structure,  whether  the'mill  was  to  be  operated  by  water-power  or  by  steam,  untd  quite  a  recent 
period.  In  1860  the  "normal"  cotton-mill  (so  to  speak)  had  become  a  factory  four  or  five  stories  high,  about  00 
feet  wide,  varying  in  length  according  to  the  amount  of  machinery,  high-studded,  well  bghted,  thoroughly  well 
ventilated,  and  heated  by  radiation  from  steam-pipes. 

In  1866  the  machine  for  sizing  yarn,  known  as  the  "  slasher",  was  first  imported,  displacing  the  machine  known 
a«  the  "dresser".  In  the  use  of  the  slasher  one  man  and  a  boy  working  in  a  thoroughly  well-ventdated  room,  at 
a  moderate  degree  of  heat,  took  the  place  of  seven  or  eight  men  who  had  been  previously  employed  in  the  same 
work  ill  a  room  which  was  of  necessitv  kept  at  over  100°  F.,  the  atmosphere  saturated  with  sour  starck.    This  change 
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removed  the  only  really  objectionable  kind  of  work  from  the  cotton  factory.  In  the  earlier  mills  the  apparatus  for 
the  removal  of  dust  from  the  factory  was  very  imperfect,  but  to-day  every  room,  even  including  those  in  which 
the  cotton  is  opened,  is  substantially  free  from  dust;  and  it  happens  that  the  degree  of  heat  and  of  humidity 
required  for  the  best  work  of  the  cotton  factory  is  one  which  conduces  in  great  measure  to  the  health  of  the  operative 
perhaps  a  little  warmer  than  may  be  desirable. 

At  the  present  time  another  change  is  in  progress.  The  use  of  water-power  is  becoming  less,  its  development 
for  the  purposes  of  sale  having  never  proved  i)rofitable.  The  power  thus  developed  has  been  a  valuable  auxihary  iu 
the  working  of  the  factory,  but  as  a  matter  of  investment  the  development  of  land  and  water  power  together  have 
almost  without  exception  failed  to  be  profitable. 

The  great  progress  iu  the  construction  of  the  steam-engine  and  in  the  economy  of  fuel  is  steadily  working 
toward  a  change  to  steam  as  the  piincipal  motive  power  for  the  cotton  factory.  An  incidental  advantage  in  this 
change  is  that  the  factory  may  be  placed  nearer  to  the  principal  markets,  where  it  can  be  more  conveniently 
supervised  and  more  easily  reached.  The  use  of  steam  also  renders  a  choice  of  location  perfectly  feasible ;  and  the 
model  factory,  one  or  two  stories  high,  may  be  placed  upon  a  level  plain,  and  can  be  more  easily  lighted  and 
ventilated  and  more  economically  operated  than  when  any  other  form  of  building  is  used.  Under  these  new 
conditions  better  dwellings  for  the  operatives,  less  crowded,  can  also  be  provided,  and  in  every  respect  the  work 
can  be  conducted  under  better  conditions. 

At  the  present  time  the  hours  of  labor  in  New  England,  where  most  of  the  cotton  manufacturing  is  done,  vary 
from  ten  to  eleven  hours  per  day.  This  great  change  has  been  brought  about  by  a  gradual  comprehension  of  the 
best  conditions  both  for  the  laborer  and  for  the  capitalist,  and  without  much  regard  to  legislation.  It  is  probable 
that  ere  long  ten  hours  will  be  the  limit  of  factory  work  throughout  New  England,  either  by  process  of  legislation 
or  through  the  conviction  on  the  part  of  employers  that  any  longer  hours  are  not  profitable — a  conclusion  to  which 
many  have  already  come. 

A  great  change  has  also  in  the  progress  of  time  been  effected  in  the  dwellings  in  which  the  factory  operatives 
live,  in  part  tending  toward  better  conditions,  iu  part  to  worse  conditions.  On  the  whole,  there  has  been  less  average 
progress  in  this  direction  than  in  the  construction  and  operation  of  the  mills  themselves.  The  choice  of  position, 
however,  which  is  now  given  by  the  greater  use  of  steam  gives  better  opportunities  for  scattering  the  dwelling-houses 
over  a  wider  area  at  little  cost. 

A  more  abundant  supply  and  choice  of  food  has  been  effected  in  this  as  in  all  other  branches  of  work,  to  the 
great  benefit  of  the  operatives,  by  the  consolidation  and  more  effective  service  of  railroads.  The  average  work  of  a 
male  operative  over  sixteen  years  of  age  in  a  textile  factory  will  earn  enough  in  a  day  to  pay  for  the  transportation 
of  meat  and  bread  for  one  year  one  thousand  miles,  or  from  Chicago  to  Lowell,  Lawrence,  or  Fall  Eiver.  So  far  as 
cost  is  concerned,  the  great  fields  of  the  West  and  the  factories  of  the  East  are  in  closer  proximity  than  if  the  factory 
depended  for  its  food  upon  its  own  immediate  neighborhood  when  served  only  by  wagon-roads.  The  same  changes 
which  have  so  greatly  reduced  the  railway  charges  between  east  and  west  are  now  taking  place  between  north  and 
south.  The  charge  for  moving  cotton  is  becoming  less  year  by  year,  and  it  will  soon  matter  little  where  the  cotton 
factory  is  placed,  so  far  as  distance  between  the  field  and  the  factory  is  concerned.  The  choice  may  be  made  so  as 
to  secure  the  stimulus  of  a  moderately  cold  climate  in  which  indoor  labor  is  more  to  be  desired  than  outdoor,  in 
which  the  humidity  of  the  atmosphere  is  measurably  uniform  oris  not  subject  to  extremes,  and  where  the  facihties  for 
repairs  on  machinery  are  close  at  hand,  and  the  population  is  sufficiently  dense  to  assure  an  adequate  and  constant 
sv.pply  of  operatives — mills  which  are  much  isolated  always  working  at  a  disadvantage. 

Great  changes  of  a  beneficial  kind  can  now  be  foreseen  in  the  application  of  electricity  to  the  lighting  of  the 
factory.  The  developments  in  this  direction  are  also  such  that,  whatever  the  relative  cost  of  the  electric  light  as 
compared  to  gas  may  be,  it  is  yet  so  beneficial  in  other  respects  that  no  factory  manager  can  well  afford  to 
dispense  with  it,  not  only  because  of  the  more  perfect  work  which  its  use  assures,  but  because  the  choice  of  the 
operative  in  selecting  the  place  in  which  to  work  will  render  the  use  of  the  electric  light  almost  a  matter  of  necessity. 

In  conclusion,  it  may  be  said  that  the  progress  in  the  art  of  manufacturing  cotton  fabrics  in  the  last  forty  years 
has  been  very  great,  distinctly  sustaining  the  rule  which  affects  all  the  arts  to  which  modern  machinery  can  be 
applied,  namely,  that,  in  proportion  to  the  effectiveness  of  capital  in  the  form  of  machinery  and  the  freedom  with 
which  it  may  be  applied,  the  cost  of  production  is  lessened  and  the  consumer  is  served  more  cheaply ;  while,  on 
the  other  hand,  the  wages  of  the  operative  are  increased,  the  conditions  of  work  made  better,  and  the  identity  of 
interests  between  labor  and  capital  are  established. 

It  may  be  said  that  in  the  absence  of  any  artificial  obstructions  to  trafflc  between  states  or  nations  the  truest 
guide  to  the  place  where  the  lowest  cost  of  production  is  compassed  may  be  found  by  ascertaining  where  the  wages 
of  labor  are  the  highest  and  the  conditions  of  life  the  best;  that  at  that  point  the  lowest  cost  of  production  must  be 
found,  for  this  reason  :  both  wages  and  profits  are  derived  from  the  sale  of  the  thing  produced;  hence  it  follows  that 
where  the  natural  conditions  of  production  are  best,  the  machinery  most  effective,  and  the  labor  the  most  intelligent 
and  skillful,  the  product  will  be  largest  at  the  least  effort  to  those  who  do  the  work,  and  when  the  division  of  this 
product  is  made  under  the  conditions  of  absolutely  free  competition  the  relative  proportion  which  capital  can 
secure  to  itself  will  be  least,  even  though  its  absolute  share  be  greater  and  greater  as  the  years  go  on;  but  the 
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.share  which  the  laborer  will  receive  will  increase  year  by  year,  both  absolutely  and  relatively.  As  capital  increases 
the  absolute  sum  of  profits  is  greater,  but  the  relative  share  of  the  product  secured  by  capital  becomes  less.  The 
increase  of  capital  and  its  effective  use  by  skilled  laborers  assure  a  larger  production,  and  the  workman  obtains 
Sk  larger  share  of  a  larger  product  measured  in  kind  or  in  wages  paid  in  money.  In  the  cotton-mill,  as  well  as  iu 
many  other  arts,  special  skill  is  required,  but  perhaps  less  general  intelligence ;  therefore  a  lower  grade  of  operatives 
smay  be  employed  from  time  to  time  as  the  machinery  becomes  more  automatic,  but  at  a  steadily-increasing  rate  of 
wages.  Invention  may,  therefore,  be  said  to  enable  all  conditions  of  men  to  attain  a  higher  plane  of  material  welfare, 
and  as  one  class  passes  from  the  factory  to  other  occupations  which  offer  better  conditions  of  life  new  improvements 
enable  those  who  could  not  do  the  factory  work  before  to  undertake  and  carry  it  on.  Thus  it  has  been  in  the  past 
siuce  the  farmers'  daughters  of  New  England  left  the  factory  in  which,  with  much  longer  hours  of  work,  they  earned 
only  about  one-half  the  wages  now  paid;  but  those  who  have  succeeded  them  could  not  then  have  been  capable  of 
-Aomg  the  work  at  all  which  they  now  so  easily  accomplish. 

Table  I.— STATISTICS  OF  SPECIFIC  COTTON  MANUFACTUEES. 
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a  From  this  nnmber  deduct  2,115  officers  and  clerks  whose  salaries  are  not  computed  In  wages. 
"""■  15,107  boya,  84,539  women,  and  13,213  girls. 
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7,  271,  791 

2,  881,  853 

644,  080 

119,986 

1,  882,  234 

4,  944, 279 

340,  000 


Sv4,  528,  767 


2,  506, 182 

0,  364,  8«7 

1,  099, 130 

3,  082, 132 
300,  000 

1,  641,  797 
200,  000 
25,  788 


6,  234,  901 

8,  629,  063 

458,  607 

31,107,164 

10,  457,  770 

6,  281,  939 


63, 169,  434 


3,  981, 106 

1,  319,  422 

4,  749,  428 
427,  855 

2,  780,  715 


13,  258,  526 


601,  796 

1, 125,  984 

1,  723,  187 

3,  691,  654 

16,  000 

729,  202 

301,  226 

6,-,  018 

11,  280 

188,  856 

508,  306 

25,  000 


15,119,916 


258, 198 
679,  911 
110,  969 
330.  984 

30,  000 
180,  072 

22,  000 
3,223 


1,627,357 


Value  of  all 
materials. 


02,  206,  347 


7,  320, 162 
10, 146,  904 

608,  297 
35,  994, 109 
12,  291,  437 

8,  029, 127 


74,  290,  026 


4,  052,  745 
2,  018, 176 
6, 106,  700 
527,  205 
2,  887,  933 


16, 191,  758 


640,  391 

1,  463,  646 

1,  808,  300 

4,  019,  673 

18,  096 

783,  711 

337,  149 

72,  470 

14,  827 

253,818 

653,  761 

33,  305 


9,  999, 146 


286,  692 
651,  434 
142, 183 
370,  081 

41,000 
194,  556 

30,  000 
3,472 


Goods  manufactured. 


Pounds,  (a) 


607,  264,  241 


44,  352,  698 
63,  881,  640 
2, 159, 108 
219, 160, 105 
00,  905,  642 
42,  286,  517 


432,  744,  610 


25,  649, 456 
8,  275,  260 

34,  457,  323 
2,  867,  969 

22,  324,  511 


93,  574,  519 


4,  339,  470 

9,  646,  380 

12,251,272 

27,  733, 153 

134,  000 

6, 154,  470 

2,  481,  022 
166,  496 

99,  880 
1,  722,  500 

3,  874,  616 
253,  000 


68,  868,  265 


1,  993, 182 
5,  238,  020 

917,  634 

2,  200,  027 
250,  000 

1,  314,  8iA 
160,  000 
13,120 


12,  086,  847 


Yards,  (a) 


2,  273,  278,  025 


Value  of 
products. 


144,  368,  675 
244, 146,  633 
16, 166,  245 
971,118,234 
264,  355,  613 
173,  324,  667 


1,  813,  478,  967 


136,  336,  871 

32,  980,  737 

82,  346,  813 

8,  644,  028 

29,  453,  807 


$192,  090, 110 


13,  319, 363 
17,  953, 403 
855,  864 
72, 289,  518 
22,875,111 
16,  0C9, 771 


289,  762,  256 


15,  704, 126 

16,  027,  746 
29,  982,  440 
60,  640,  712 


9,  957,  519 

6, 103,  916 

749,  636 

42,  000 


1,681 


11,  060, 887 


4,  702,  623 
1,  000,  000 
5, 189,  014 


143,  303,  030 

8,  266, 830 

4,  548,  275 

11,  021, 054 

871,  007 

4,  082, 114 


i,  389, 281 


1,  040,  962 

2,  554,  482 
2, 895,  769 
6, 481, 894 

25,  000 

1,  228, 019 

679, 093 

86, 770 

21, 600 
418,  286 
874, 717 

60,  000' 


16,  356,  598 


637,  000 
1, 155,  029 
219, 861 
522, 980 
70,  OOO' 
328,  38a' 
40,  000 
7,937 

2,981,196 


u  In  the  consideration  of  the  footings  of  the  aggregate  yards  and  pounds  of  cotton  fabrics,  wliulhi  r  considered  by  counties  or  by  states,  it  must  l)e  remembered 
that  while  all  specific  cotton  fabrics  may  bo  rated  by  the  pound,  it  by  no  means  follows  that  there  will  in  all  cases  be  a  statement  of  yards  to  correspond  to  that 
number  (f  pounds,  for  the  reason  that  very  large  q.uantities  of  yam  and  thread  are  made  which  are  sold  by  the  pound  and  ne-rer  bought  or  considered  by  the  unit 
of  the  yard.  Hence  the  footing  of  pounds  may  be  considered  as  the  resultant  of  the  use  of  the  giTcn  quantity  of  cotton ;  the  footing  of  yards  merely  of  that  part 
of  the  cotton  manufacture  which  is  woven  and  sold  by  the  measure  of  the  yard. 


TABLE  II.— STATISTICS  OP  SPECIAL  MILLS. 

[MiUs  employed  in  working  raw  cotton,  waste,  or  cotton  yam  into  hose,  webbing,  tapes,  fancy  fabrics,  or  mixed  goods,  or  other  fabrics,  which  are  not  sold  as  specific 
manufactures  either  of  cotton  or  wool.    Some  work  both  fibers,  bat  belong  more  in  the  class  of  cotton  manufactures  than  in  the  class  of  wool  manufactures.) 


Sections. 


Eastern  states  . 
Middle  states  . . 
Sonthem  states 
"Western  states  . 

Total  .... 


No.  of 
establish- 
ments. 


70 

101 

11 


249 


Capital. 


Nmuber  of 
spindles. 


i 


$3,  070,  803 

6,  610,  645 

381,  500 

255,  500 


11,224,448 


15,  348 

34,  922 

9,972 


60,  242 


Number  of   Number  of 
looms.        operatives. 


897 

2,894 

234 


4,025 


3,169 

9,271 

317 

171 


12,  928 


COTTON  COKBUMED. 


Bales. 


Cost. 


"Wages  and 

salaries 

[of  operatives. 


9,006 

27,  784 

693 

3,114 


40,  607 


$518,745 

1,  600,  358 

39,  916 

179,  366 


,  338,  385 


$877,  007 

2,  598,  931 

03,  024 

34,  947 


3,  573,  900 


Value  of  pro- 
duction.(») 


$5,539,192 

12, 760, 128 

235, 293 

325, 068 


18,  800, 373 
small  part  of 


a  The  excess  of  value  of  product  above  ordinary  manufactures  of  cotton  is  to  be  attnbuted  mainly  to  the  fact  that  the  cotton  used  forms  but : 
the  material  in  many  cases. 
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A. 

Page. 

.Africa,  cotton  consamption  of table  - .  2 

America,  cotton  consumption  of table .  -  2 

Antiquity  of  hand-spinning  machines 1 

Asia,  cotton  consumption  of table . .  2 

Australia,  cotton  consumption  of table . .  2 

Austria,  cotton  consumption  of table . .  2 

B. 

iBelgium,  cotton  consuraptiou  of table . .  2 

C. 

(laaada,  cotton  consumption  of table . .  2 

Capital  invested  in  business 15 

Central  America,  cotton  consumption  of table  - .  2 

■Cliina,  cotton  consumption  of table . .  2 
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Competition  witli  England 12 
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•Cost  of  labor  in  various  cotton  manufactures 13 

Cotton  consumed  in  the  United  States table . .  16 

Dacca  muslin 3 

Denmark,  cotton  consumption  of table . .  2 

E. 

Eastern  states,  cotton  manufactures  in 15, 16 

Egypt,  cotton  consumption  of table..  2 

Ellison,  Thomas,  extract  from  annual  report  of 1,2 

Employes,  number  of 15 

Employes,  conditions  and  habits  of 9, 10 

England,  competition  with 12 

Establishments,  mmber  of 15 

Europe,  cotton  consumption  of table . .  2 

F. 

France,  cotton  consumption  of table . .  2 

Freight  (Lowell  and  Lancashire) table . .  12 

G. 

■Germany,  cotton  consumption  of table . .  2 

Gin,  cotton  (Eli  Whitney's  invention) 4 

Gmneries  classified  by  power 4,5 

Great  Britain,  cotton  consumption  of t^ble . .  2 

Greece,  cotton  consumption  of table..  2 

H. 

Holland,  cotton  consumption  of table . .  2 

I. 

India,  cotton  consumption  of table..  2 

Italy  and  Malta,  oottou  eonsnmption  of table . .  2 


J. 

Pago. 

Japan,  cotton  consumption  of table . .  2 

Java,  cotton  consumption  of _ table . .  2 

li. 

Laborers,  conditions  and  habits  of 9, 1© 

Laborers,  number  of 15 

Looms,  number  of If) 

01. 

Malta  and  Italy,  cotton  consumption  of table . .  2 

Materials,  value  of 16 

Middle  states,  cotton  maunfactures  in 15,  IG 

N. 

Norway  and  Sweden,  cotton  consumption  of table. .  2 

O 

Officers  and  clerks  in  manufactories 15 

Operatives,  conditions  and  habits  of 9, 10 

V. 

Portugal  and  Spain,  cotton  consumption  of table . .  2 

Products  of  cotton  manufacture 16 

R. 

Review  of  the  past  twenty  years 8 

Russia,  cotton  consumption  of table..  2 

Siam,  cotton  consumption  of - table..  2 

Siziug -  - 7 

South  America  cotton  consumption  of table . .  2 

Southern  states,  cotton  manufactures  in 15, 16 

Spain  and  Portugal,  cotton  consumption  of table . .  2 

Spindles,  description  of - 8 

Spindles,  number  of 1>> 

Spinning,  development  of 3,4 

"Surats" 3 

Sweden  and  Norway,  cotton  consumption  of table . .  2 

Switzerland,  cotton  consumption  of table..  2 

U. 

United  States  and  Canada,  cotton  consumption  of  . . .  table . .  2 

Wages,  amount  paid  iu - - table..  Is 

Warres  paid  for  various  classes  of  manufacture 13 

Western  states,  cotton  manufactures  in 15, 16 

West  Indies,  cotton  consumption  of table. .  2 

\Torld,  the,  cotton  consumption  of table . .  2 
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LETTER   OF  TRANSMITTAL. 


* '  *  Boston,  Mass.,  September  22,  1882. 

Hon.  C.  W.  Sbaton, 

Stiperintendent  of  Census. 

Sir:  I  have  the  lionor  herewith  to  present  the  tables  giving  the  statistics  of  the  wool  mainifaoture  for  the 

census  year  ending  ]\Iay  31,  1880.  * 

Tours,  very  respectfully, 

G-EO.  WM.  BOISTD, 

Special  Agent  on  Wool  Manufacture.. 
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REPORT    ON    WOOL    MANUFACTURE. 


The  accompanying  tables  embrace  tbe  statistics  (1)  of  the  manufacture  of  wool  alone,  or  of  wool  mixed  with 
other  materials,  by  the  use  of  wool-carding  machinery;  (2)  of  the  manufacture  of  the  same  by  the  combing  process, 
known  as  the  worsted  manufacture;  (3)  of  the  manufacture  of  textile  fabrics  by  the  felting  process;  (4)  of  the 
manufacture  of  carpets;  (5)  of  the  manufacture  of  wool  hats;  (6)  of  the  manufacture  of  hosiery  and  other  knit  goods 
of  -wool  or  other  materials.  . 

The  number  of  establishments  reported  in  all  these  industries  is  2,689,  viz:  On  woolen  goods,  1,990;  on  felted 
fabrics,  which  in  1870  were  reported  with  the  Avoolen  goods,  26;  on  worsted  goods,  76;  on  carpets,  195;  on  wool 
hats,  43;  and  on  hosiery  and  knit  goods,  359. 

In  1870  returns  were  given  from  2,891  woolen-mills.  For  1880  the  returns,  as  before  stated,  were  only  2,016  mills 
on  woolen  and  felt  goods. 

After  diligent  search  there  were  found  814  establishments,  almost  all  of  which  were  reported  in  1870,  that  were 
either  out  of  existence  or  for  some  cause  were  not  running  during. the  census  year  of  1880. 

Of  late  years  the  manufacture  of  woolen  goods  has  been  a  very  close  business,  and  has  required  the  best 
appliances  and  the  closest  attention  to  make  it  profitable.  Formerly,  many  small  establishments  were  scattered 
over  the  country,  mostly  in  the  wool-growing  regions,  of  which  a  large  portion  ran  only  a  part  of  the  year,  with 
poor  machinery,  perhaps  making  several  kinds  of  goods  on  the  same  sets  of  machinery;  but  these  could  not 
compete  with  well-appointed  factories,  devoted  to  their  several  specialties. 

There  are  also  included  in  the  returns  of  the  1,990  establishments  on  woolen  goods,  570  which  were  only 
carding-mills,  233  others  which  use  not  over  5,000  pounds  of  wool  or  other  fibrous  materials,  and  188  which  used 
from  5,000  to  10,000  pounds  per  annum.  The  entire  consumption  of  these  991  establishments  for  the  year  was  but 
4,540,348  pounds. 

The  majority  of  the  814  mills  before  referred  to  were  of  this  character,  but  there  were  among  them  many  mills 
of  larger  capacity,  which  had  been  burned,  changed  into  other  departments  of  manufacture,  or,  for  other  reasons, 
were  idle. 

The  census  year  of  1879-'80  was  a  year  of  varying  prosperity  in  almost  every  branch  of  the  woolen  manufacture. 
It  opened  with  a  languid  demand  for  products,  but  in  the  autumn  the  speculative  spirit  which  then  characterized 
transactions  in  almost  all  kinds  of  merchandise  created  an  active  demand  for  nearly  all  classes  of  goods.  The 
stocks  in  market  were  soon  exhausted,  and  contracts  were  largely  made  for  goods  of  nearly  all  descriptions  in 
advance  of  their  manufacture.  The  stocks  of  wool  were  light  and  prices  low  in  Europe.  Large  orders  were  sent 
abroad  for  wool,  and  there  were  also  increased  importations  of  woolens.  Early  in  1880  those  who  had  contracted 
with  the  manufacturers  found  that  the  demand  of  the  country  for  woolens  was  not  up  to  their  anticipations,  and 
many  are  reported  to  have  repudiated  their  contracts.  By  April  the  demand  for  wool,  raw  and  manufactured, 
ceased  almost  entirely.  Thus  the  wool  machinery,  which  for  the  first  quarter  was  but  moderately  run,  for  the  next 
two  quarters  was  pushed  almost  to  its  fullest  capacity,  and,  at  the  close,  was  again  slackened. 

The  demands  of  fashion  make  such  changes  in  the  styles  of  woolen  goods  from  one  decade  to  another  that  a 
close  comparison  of  results  is  not  practicable.  Still,  the  returns  show  that,  notwithstanding  the  reduced  number 
of  establishments,  the  products  of  manufacture  have  materially  increased  in  every  department. 

The  value  in  the  aggregate,  excluding  wool  hats,  which  were  not  reported  with  woolens  in  the  previous  census, 
was  $258,730,344.  In  1870  the  value  reported  was  $217,668,826,  but  as  the  dollar  was  then  worth  only  81^  cents, 
tliis  mount  was  only  equal  to  $177,400,093.  All  descriptions  of  woolen  goods  did  not  in  1880  bear  values 
equivalent  to  the  relative  value  of  the  doUar;  some  were  as  high  for  gold  in  1880  as  they  were  for  currency  in 
1870,  while  for  others  the  value  in  1880  was  lower  by  more  than  30  per  cent. 

Worsted  goods.— In  1870  several  concerns  which  are  not  now  carried  on  were  reported  as  being  engaged  iu 
minor  branches  of  this  manufacture. 
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2  WOOL  MANUFACTURE.* 

Carpets,  o^tHER  than  rag-. — The  decrease  in  the  number  of  establishments  for  the  manufacture  of  carpets 
is  attributed  to  a  cause  similar  to  that  on  woolen  goods.  The  number  of  hand-loom  manufacturers  varies  with 
the  demands  of  trade,  but  they  can  only  occasionally  compete  with  those  using  the  power-looms. 

Hosiery  and  knit  g-oods. — In  addition  to  what  is  reported  in  the  accompanying  tables,  there  will  be  found 
in  the  tables  given  in  the  report  on  the  cotton  manufacture  4,047,075  dozen  cotton  hose  and  half-hose  and  479,023 
dozen  cotton  shirts  and  drawers,  valued  at  $4,900,277,  making  the  aggregate  value  of  these  goods  $34,067,504, 
Even  this  large  sum  probably  falls  short  of  the  whole  manufacture,  as  much  is  done  by  single  machines  scattered 
over  the  country,  which  cannot  easily  be  reached. 

The  total  amount  of  raw  material  reported  as  consumed  was  (by  pounds) : 


Description. 


Total  of  all  industries 

Woolen  goods 

Worsted  goods 

Felt  goods 

Wool  hats 

Carpets,  other  than  rag 

Hosiery  and  knit  goods 


Domestic 
wool. 


222,  991,  531 


177,  042,  288 
25,  461,  5U 
4,  204,  806 
6,  107,  471 
2,  020,  318 
8,  146, 137 


Foreign 
wool. 


73,  200,  698 


Camel's 
hair. 


1, 583, 119 


20,  482,  667  I 
15,  687,  815  [ 

709,007  i 
1,864,139 
34,008,252 

448,758 


1,  234,  064 
207,  065 
70,  000 
3,911 
46,  300 
21,  779 


Mohair. 


159,  678 


84,  «80 
31,  598 


4,000 
40,  000 


Buffalo 
hair. 


671,  027 


556,  601 


71,000 
7,436 

30,  840 
5,150 


Hair  of  other 
animals. 


5,  664, 142 


3,  940,  923 

519 

1,  657,  000 


Cotton. 


48,  000,  857 


24,  744,  964 

1,  757,  842 

1, 181,  500 

185,  400 


20, 131, 151 


Shoddy. 


52, 163,  926 


Tetal 
rair  materials. 


404,434,978 


46,  583,  983 

274,669,670 

190,  800 

43,337,150 

2,  400,  849 

lo;  360, 222 

1,  368,  562 

9,536,919 

90,  469 

36,274,879 

1,  523,  263 

30,316,23! 

The  attempt  was  made  to  ascertain  not  only  the  amount  of  scoured  wool  consumed,  or  rather  the  amount  of 
wool  in  condition  to  be  carded,  but  also  the  weight  of  the  same,  both  domestic  and  foreign,  as  it  originally  came 
to  market.  The  figures,  however,  do  not  accurately  represent  the  full  quantity  of  either  domestic  or  foreign, 
because  many  manufacturers  purchased  their  wool  scoured,  and  reported  the  same  quantity  in  the  column  of 
scoured  wool  and  in  that  of  wool  as  purchased.  It  is  estimated  that  from  10,000,000  to  15,000,000  pounds 
should  be  added  to  the  quantity  of  domestic  wool  reported,  and  from  2,000,000  to  3,000,000  pounds  to  the  foreign,  to 
reach  the  true  constimption. 

SUMMARY  OP  THE  MORE  IMPORTANT  RESULTS  OF  ALL  WOOL  MANUFACTURING  INDUSTEIES. 


nidustries. 


Aggregate  for  all  industries 

Woolen  goods 

Worsted  goods 

Felt  goods 

Wool  hats - 

Carpets,  other  than  rag 

Hosiery  and  knit  goods 


jS'o.  of 

estahlish- 

nients. 


Capital. 


2,  689         $159,  091,  i 


76 

20 

43 

195 

359 


90,  095,  564 

20,  374,  043 
1,  958,  254 
3,  615,  830 

21,  468,  587 
15,  579,  591 


AVEKAGE  NUIIBEE  OF  HANDS  EJIPLOTED. 


86,  504 
18,  803 
1,524 
5,470 
20,  371 
28,  885 


Males 

above 16 

years. 


75,  459 


46,  978 
6,435 
1,203 
3,222 

10, 104 
7,517 


Females 

above  15 

years. 


66,  814 


29,  372 

9,473 

233 

1,459 

8,570 

17,  707 


Children 

and 
youths. 


19,  284 


10,154 

2,895 

88 

789 

1,697 

3,661 


Total 

amount  paid 

in  wages 

duiing  the 

year. 


$47,  389,  087 


25,  836,  392 

5,  683,  027 
439,  760 

1,  893,  215 

6,  835,  218 
6,  701,  475 


Value  of 
materials. 


$164,  371,  551 


100,  845,  611 
22,  013,  628 
2,  530,  710 
4,  785,  774 
18,  984,  877 
15,  210,  951 


Valne  of 
producta. 


$267,252,91$ 


160,606,721 
33,549,942 
3,619,652 
8, 510, 569 
31,792,802 
29,167,221 
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WOOL  MANUFACTURE. 

STATISTICS  OF  WOOL  MANUFACTUEE  IN  ALL  ITS 

WOOLEN  GOODS. 


States  and  Territories. 


The  United  States. 


Alabama  — 
Arkansas  — 

California 

Connecticut  . 
Delaware  — 


Georgia. 
Illinois  . 
Indiana . 
lo-sva  — 
Kansas  . 


Kentucky 

Maine 

Maryland 

Massacliusetts . 
Slicliigan 


Minnesota 

Mississippi 

Missouri 

New  Hampshire . 
New  Jersev 


New  York 

NorMi  Carolina  . 

Ohio 

Oregon  

rennsylvania ... 


Khode  Island  . . 
South  Carolina. 

Tennessee 

Texas  

Utah 


Vermont 

Virginia 

Washington  ... 
"West  Virginia . 
Wisconsin 


14 

25 
9 

78 
5 

32 
63 
81 
34 
5 

98 
93 
14 
167 
39 


08 
68 
27 

169 
49 

122 
10 

324 

60 

11 

106 

1 

11 


I,  096,  504 


28,  900 

86,  550 

1,  676,  500 

7,  907,  452 
352,  5S9 

180,  733 

1,  327,  553 

2,  273,  705 
553,  500 
131,  925 

890,  750 

3,  876,  028 
333,  760 

24,  680,  782 
658,  800 

190,  600 
331,  500 
726, 150 

4,  510,  271 
2,  530, 125 

8,  206,  878 
203, 100 

1,316,340 

506,  800 

IP,  780,  604 

8,  448,  700 

7.900 

418,  664 

97,  500 

382,  000 

2,  320,  101 
456,  750 
40,  000 
293, 170 

1,  349,  964 


■Si 


a 

a 


15 
29 
60 
435 
13 

42 
106 
160 

66 
9 

154 
261 

30 
1,366 

51 

21 

15 

126 

293 

136 

483 
57 

182 
21 

938 

432 
11 


764,  006 


145 

54 

2 

72 

75 


1,200 
2,860 
7,240 

59,  055 
1,700 

3,713 
10,678 
18,  445 

4,420 
892 

14,  737 
30,  530 

2,870 
175,  859 

4,680 

2,236 
1,635 

13,  275 
37,  304 
27,  065 

60,  735 
5,320 

14,  000 
2,225 

172,  468 

54.  028 
790 

-8,  450 

250 

1,660 

10,  798 
6,035 
250 
5,313 
6,390 


3" 


■2  « 

as 


^1  (H 

®  o 


O  CO 

S-'o 


13,  500 


6,600 


COO 


4,300 


16   2, 000 


.9  » 

o  ^ 

B.| 
a  a 


°a 


20 


6,175 


5,500 


600 


7 

201 

1,384 

26 


181 

160 

61 

24 

15 
1,045 

20 
5,202 

41 

46 

6 

42 

1,186 

609 

1,158 

7 

126 

63 

1,485 

1,100 


17 
10 

22 

683 

69 

8 

30 

143 


629 


162 


261 


1° 


10 

34 

26 

1,228 


193 

600 

108 

16 

493 

58 

91 

2,377 

126 

13 
116 
149 
320 
444 

691 

23 

412 

3 

7,895 

1,313 


150 
2 
91 

163 

73 

4 

134 
77 


o  p 


a 


1,767 


528 


1,765 


265 


0G6 


WOOL  MANUFACTUEE. 


BEANCHBS  FOR  THE  TEAR  ENDING  MAY  31,  1880. 

WOOLEN  GOODS. 


KSITriNG- 

A.\-D  BEwrae- 

J14CH1SES. 

BPISBLES. 

OPERATIVES. 

MECHANICS,   WATCHMEN, 
^VND   LABORERS. 

OFFICERS  AND  CLERKS. 

CO 

o 

ft 

a 

® 

o 

1 

a 

1 

=-rs 

0 

a 
1 

a 

a 

s 

1 

0 

g 

o 

O 

1 

o 

o 
u 
o 

a 

i 

.a 

& 

to 

<a 

i-i 
o 

o 

1 

Male. 

Female. 

Male. 

Female.  ^ 

Male. 

Female. 

o 

CO 

CO 
O 

> 
o 

a 
Ed 

LI 

*n        1 

p 

3,624 

> 
o 

i 
s 

1 

3 
23 

in 
Pi 

i 

a 

CD 

to 

t> 

o 
'd 
a 

in 

P 

379 

348 

1,  720,  820 

35,  926 

42,  437 

6,496 

20,  346 

3,256 

18 

2 

1,285 

14 

3 

80,  504 

$25,  836,  392 

100 

1,360 

18,  740 

152,  004 

4,306 

2,224 
20,  992 
36,  886 

11,  025 
3,636 

14, 110 
68, 192 
6,580 
461.  776 
10,  688 

3,862 
3,734 

12,  622 
126,  671 

31,  719 

141,  020 

11,  696 
1,968 

13 

5 
'1 

18 
90 

835 
6,956 

261 

142 

1,042 

1,741 

499 

124 

823 

3,095 

313 

23,  621 

347 

229 

218 

689 

4,027 

3,363 

6,130 
185 

1,324 

216 

17,  689 

8,121 
13 

402 
36 

277 

2,084 

365 

29 

353 

847 

3,  C37 

13, 226 

334,  318 

2,  342,  935 

108,  504 

25,  070 
206,  225 
462,  681 
117,  70J 

25,  825 

166,189 

1,  044,  606 

59,  491 

1 

1 

138 

8 

16 
11 

58                6 

1 

4 

234 
8 

2 
57 
99 
15 

8 

48 

84 

16 

891 

7 

6 

4 

22 

133 

239 

236 

1 

58 

11 

853 

506 

4 

68 

197 

3 

5 
37 
51 
38 

•> 

612 

4,024 

168 

61 
455 

15 

454 

23 

23 
9.T 

108 
1,948 

28 
98 

3 

1 

4 

59 
45 

■; 

6 
35 
39 
16 

3 

20 
69 
3 

272 
6 

7 
12 
26 
77 
44 

83 
5 
38 
10 
147 

103 
1 

17 

fs 

2 
22 
12 

4 

3 

1 

1 

2 
22 

364 
587 
132 

1 

1 

r 

756  j         208 

253              39 

63              10 

f? 

6 

0 

40 

10 

306 

1,523 

156 

11,  922 

192 

91 

88 

353 

2,057 

1,649 

2,956 
106 
638 
149 

7,723 

3,  911 
11 

210 
25 

117 

907 
212 
17 

169 

186 

26 

1,368 

23 

44 

41 

110 

245 

209 

450 

14 

i 

129 

6 

1,635 

645 

27 
124 

12 

952 

5 

8 

11 

1,109 
100 

8,209 
114 

1'' 

13 

7 
15 

1 

15 
24 
2 

2 
1 

55 
9 

45 

2 

no 

7 
2 

2 
49 

■'  14 

36 

2 

7 

54 
4 

6 

1 

7,457,115     14 

76,240  1  15 

73 
61 

46, 108 
53, 100 

109,  877 

W 

17 

33 
154 
134 

272 

9 

46 

521 
298 

i            1 
22 

3 

10 

154 
15 

1 
5 

18 

1,360 
996 

2,121 

50 

413 

33 

6,809 

2,637 

1 

1 

7 

1, 181,  738  '  19 

1 

996,  384  '  20 
1,  774,  143      21 

23, 195  '  22 

2 

256,214  ■  23 

4,248 

86,  088  1  24 

1 
2 

5,  254,  328     25 

160,  524  :  15, 120 

ai 

2 

6 

2,  480,  007     26 

1,  173  1  27 

6,860 

600 

5,422 

46,264 

8,486 

400 

8,081 

16,  689 

31 


30 

99 

15 
2 

m 

8 

11 

18 

31 

* 

1 

10 

6 

07,063  i  28 

25, 700      29 

2 

1 

23 

20 
24 
1 
13 
39 

! 

1 
68. 108  1  30 

780 
95 
8 

544,  i::h 
71,  720 
4.000 
44,101 

214,  093 

31 

32 

1 

' 

33 

10 

4 

19 
16 

?.i 

j                         j 

1 
,35 

r 

1         ; 

1 

967 
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WOOL  MANUFACl^URE. 


STATISTICS  OP  WOOL  MANUFAOTUEE  IN  ALL  ITS 

WOOLEN  GOODS— Continued. 


states  and  Territories. 

MATERIALS. 

• 

0  0 

'I 

■II 

0 

as 

0 

n 

Scoured  wool  (not  including  waste 
purchased    and    shoddy)    con- 
sumed during  (he  year. 

0 

.28 

11 

■"I 

0 

Camels'  hair  and  noils  consumed. 

1 

IB 

a 
8 

PI 

1 
•§ 

6 

i 

'6 
at 

i 

05 

1 

s 

$ 
I 

The  TTnited  States 

Pounds. 
20,  482,  667 

Pounds. 
177,  042,  283 

Pounds, 
109, 724, 213 

$67,  380,  260 

Pounds. 
1, 234,  064 

$332,  419 

Pounds. 
84, 089 

$50,  837 

Pounds. 
566,601 

$25,284 

1 

135,  366 

189,  COO 

3,  654,  850 

14,  370,  716 

633,  677 

366,  274 

3,  003,  740 

4,  350,  456 
1,  407,  510 

364,  000 

1,  688,  663 
7,  907,  848 

794,  050 
48,  748,  041 

869,  025 

637,  580 
494,  033 

1,  811,  635 

10,  980,  301 

5,  394,  377 

11,  068,  899 
496, 145 

2,  380,  424 
985,  250 

28,  556,  097 

17, 151,  957 
48,  050 
883,  338 
175,  000 
666,  900 

3,  441,  787 
857,  812 
160,  000 
602,  399 

2,  066, 188 

112,  866 

174,  000 

1,  384,  750 

8,  501,  546 

488,  278 

310,  074 

1,  888,  989 

2,  904,  856 
801,  300 
188,  000 

1,  230,  075 

6,  026, 144 
505,  650 

28,  034,  931 
606,  617 

350,  000 

313,  881 

1,  327, 100 

5,  638,  583 

3,  262,  450 

7,  035,  683 
466,  424 

1,  680,  473 

472,  200 

22,  Oil,  974 

9,  520,  553 

46,  950 
805,  830 

70,  000 
313,  000 

1,719,580 
649, 175 
100,  000 
609,  403 

1,  322,  812 

46,  246 
70,  050 

748,  760 
6,  383,  081 

291, 138 

129,  990 
1, 143,  210 

1,  381,  546 
384,  829 

89,  720 

662,  662 

3, 113,  028 

270,  662 

18,  968,  327 

307,  703 

131,  695 
157,  612 
589,  080 

3,  690,  522 

2,  008,  063 

4,  634,  876 
216,  650 
845,  992 
197,  785 

11,099,912 

6,  886,  833 
19, 120 

330,  T61 
37,  600 

120,  715 

1, 170,  939 

328,  602 

40,  000 

213,  019 

771,  643 

^ 

20, 000 

2,  069,  609 

203,  206 

5,000 
30,  017 
20,  084 

2,000 
13,  664 
11,  822 

20, 000 

600 

5 

fi 

10,  000 

9 

1,  040,  498 

3,500 

1,600 

17,  304 

5,191 

5,161 

S38 

n 

I'l 

7,  391,  993 

678,  706 

148,  251 

29, 279 

14,  266 

966 

81 

15 

Ifi 

20,  000 

838,  875 
269,  761 

1,  003,  324 
80,  000 
165,  000 

1,500 
24,  749 

140,  695 

300 
11, 175 

69,  303 

32,  297 

29,  220 

•>n 

''I 

4,700 

1,410 

40,  300 

2,748 

09 

O^ 

Ohio 

'>1 

?5 

5,  005,  271 
2, 198,  726 

163,  476 
160,  337 

30,  917 
52,  039 

487, 520 
556 

21,152 
67 

''fi 

600 

760 

07 

South  Carolina 

''R 

9f| 

. 

?^n 

Utah 

31 

101,  404 
■5,  000 

6,500 

1,203 

2,093 

298 

?'> 

Virginia 

^^ 

Hi 

S5 

soe 

150 

- 

WOOL  MANUFACTURE. 


IBANCHES  FOR  THE  YEAR  ENDING  MAT  31,  1880. 

WOOLEN  GOODS— Continued. 


MATERIALS — continTied. 

Hair  of  otlier  animala  consumed. 

6 

w 

o 

a 

o 
m 

s 

1 

o 

1 

o 

'a 

§a 

S  tc 

5 

§ 
? 

m 
11 
o 
o 
bJD 

a 
o 
o 

1 
o 

a 

s 

o 

O 

1 
1 

o 
O 

.9 

a 
t 

a 

■3d 

Sa 
e 

re 

g 
1 

i 

.a 
a 

a 

o 

=  a 

a 
o 

a5 

Founds. 
3,940,923 

$313,  762 

Pounds. 
24,  744,  964 

$3,  395,  569 

Pounds. 
46,  683,  983 

$7,  014, 100 

Pounds. 
17,  56f'  212 

$4,  374,  986 

Pounds. 
3,  517, 680 

$897,  2U 

Pounds. 
1,  485,  999 

$872,  023 

Pounds. 
2,  495,  060 

$3, 139,  740 

10,000 
22,  200 
9,500 
1,  423,  992 
25,  000 

106,  500 
75, 190 

637, 147 
18,  497 
13,200 

379, 181 

995, 131 

11,  589 

3, 144,  565 

3,117 

6,366 
133,  748 
111,  127 
831,  410 
655,  396 

623,  497 

118,  404 

162,  824 

1,000 

0,  522,  579 

1, 135,  061 

2,000 
7,836 
2,950 
403,  995 
5,000 

24,  950 
26,  763 

101,  410 
4,844 
3,226 

124,  096 

240,  664 

2,418 

809,  995 

747 

2,006 
33, 150 
28,180 
222,  478 

146,  499 

• 

63,  411 

25,  639 
44,  651 

600 
1,  575,  747 

316,  385 

1 

8,400 

218,  526 

1,  510,  515 

30, 100 

27,  918 

39,  341 

294,  629 

100 

10,  000 

288,  263 
569,  331 

6,000 
4,  776,  690 

2,100 

820 

31,  222 
209, 199 

3,620 

2,278 

4,851 

37, 121 

25 

1,100 

32,  820 
84,  447 

700 

505,  731 

369 

300 

94, 150 

0,  385, 103 

340,  778 

45 

12,310 

1,  013,  757 

77,  915 

2 

3 

32,700 

2,770 

714,  860 
3,026 

947,  245 
4,270 

4 

5 

fl 

83,  007 

315,  656 

865 

2,000 

117, 151 

1, 153, 144 

255,  200 

11,197,285 

37, 163 

18,  000 

24,  697 

70,  421 

154 

300 

33,  430 

296,  792 

46,  200 

1,  975,  650 

13,  766 

6,400 

7 

10,  000 

6,250 

8 

9 

10 

11 

371,742 

250 

273,148 

33,434 

20 

18,  610 

200 

200 

12 

13 

1,  424,  371 
93 

375,  763 
24 

183,  461 

130,  083 

626,  272 

686,  421 

14 
15 

16 

72, 148 

4,100 

833, 104 

557, 100 

1,  439,  289 

7,811 
418 

97,  150 
51,  894 

170,  049 

17 

4,  MO 
3, 105,  890 
2,  375,  856 

1,  550,  707 

12,  444 

134,  063 

1,000 

14,  920,  242 

1,  930,  782 

894 
339,  360 
361,  908 

252,  673 

1,804 

37,  688 

400 

1,  538,  070 

437,  679 

18 

21,  220 
70,  000 

102,  576 

21,  387 
89,  000 

179,  403 

19 

110,  000 

3,700 
43,  237 

33,  000 
39,  422 

32. 100 

16. 101 

20 

21 

33 

75,  000 

11,  250 

108,  000 

5,  COO 

11,091,450 

1,  809,  078 

15, 190 

1,000 

1,  846, 156 

228,  268 

23 

24 

2,241,526 

99,  591 

2,  092, 116 
1,000 

521, 124 
300 

1, 165,  916 
65,  000 

636,  289 
62,  000 

964,  043 
92,  445 

1,  094,  330 
117, 100 

25 
26 

27 

44,  000 

4,440 

55,  433 

18,  316 

136,410 

37,  982 

28 

29 

2,380 

310,  201 
57,  000 

400 

38,  958 
8,784 

1,000 

2,  286, 150 
60,  500 

140 

416,  324 
14,  230 

29,  397 

330,  209 
47, 170 

7,368 

97,  055 
10,  972 

30 

609 

590 

31 

500 

100 

32 

33 

3,000 
21,  215 

480 
3,572 

33,  819 
3,-)  235 

8,931 
9,981 

1,000 
29,  740 

400 
12,  870 

1 

34 

1 

35 

969 


8 


WOOL  MANUFACTURE. 

STATISTICS  OF  WOOL  MANUFACTUEE  IN  ALL  ITS 

AVOOLEN  GOODS— Continued. 


States  and  Territories. 


The  United  States . 


Alabama 

Arkansas 

California 

Connecticut  . 
Delaware 


Georgia, 
niinoia  . 
Indiana. 

Iowa 

Kansas  . 


Kentucky 

Maine 

Maryland 

Massaclinsetts.. 
Micliigan 


Minnesota 

Mississippi 

ilissouri 

Now  HampsMre . 
New  Jersey 


Kew  York 

North  Carolina  . 
Ohio 

Oregon  

Pennsylvania — 


Rhode  Island  . . . 
South  Carolina  . 
281  Tennessee 

29  Texas 

30  Utah 


Vermont 

Virginia 

Washington  ... 
West  Virginia. 
Wisconsin 


MATEiiiALS — continued. 


?4,  758, 498 


500 

2,830 

72,  975 

457,  656 

13, 130 

3,100 
59,  329 
60,442 
23,  677 

9,480 

15,  736 

237,  701 

15,  4S5 

1,  737,  744 

14,  823 

5,195 

8,660 

22,  800 

200,  470 

180, 1G5 

299,  482 

3,639 

52,  704 

19,  426 

717,  715 

354,  331 


11,  904 

2,475 

8,206 

75, 192 

11,  366 

5,500 

13,  628 

41,  05S 

Number. 

142, 250 


110 

1,195 

2,312 

15,  721 

360 

800 
3,049 
5,855 
1,349 

330 

6,343 

15,  531 

242 

29,  523 

3,931 

1,055 
2,202 
4,097 
16, 178 
3511 

4,3S1 
1,035 
4,425 
1,515 
2,384 

10,  373 

300 

3,279 

653 

388 

4,897 

1,456 

100 

750 

4,830 


371,  236 


115 
1,965 

11,  273 
50,  619 

864 

1,350 
5,952 

12,  464 
3,766 
1,280 

4,439 

41,  854 

610 

60,  007 

6,246 

2,202 

3,015 

8,325 

49,  028 

817 

9,528 
1,873 
8,805 
3,675 
4,576 

35,  093 

300 

5,436 

1,960 

2,371 

15,  309 

3,351 

350 

1,276 

11,  082 


Tons. 

•    359,769 


6,470 
26,540 
1,033 


10,  608 

10,  865 

2,861 

380 

5,143 
3,556 

736 
92,  789 

800 


2,591 

7,048 

20,  753 

26,241 


7,703 


91,  760 
30,  510 


280 


174 

6,357 

154 

20 

2,259 

2,138 


$1, 401, 467 


37, 100 

139,  720 

4,553 


21,  609 
36,733 
8,775 
1,151 

14,  095 
19,  475 

3,686 
465,  867 

2,673 


I 


9,561 
39, 193 
64,  071 

90,  405 


21, 413 


310, 136 
140,  054 


2,046 


1,300 

27, 120 

688 

150 

3,188 

7,716 

500 

2,427 

78,  359 

555,  291 

35,  964 

3,397 

47,  387 

123,  014 

9,677 

995 

65,  227 

219,  368 

9,983 

1,  942,  881 

10,  263 

9,369 

2,398 

22,  453 

304,  601 

213,503 

393,  604 

6,102 

46,  730 

4,700 

1,  690,  089 

517,  530 

35 

12, 17(4 

2,500 

6,630 

169,  442 

6,987 

6,000 

4,921 

34,727 


$100,  845, 611 


49,  361 
85,972 

997,  539 
10, 176,  987 

448,285 

165, 065 

1, 332,  798 

1,  823,  390 

435,  747 

107,  261 

852,405 

4,  294, 042 

349,  724 

27,  839,  583 

356, 614 

155, 867 

211, 646 

681, 711 

4,  993, 709 

3, 162, 955 

6, 212,  835 
255, 707 

1,  G84, 323 

227,486 

21, 185, 804 

9, 138, 429 
19, 455 

423,054 
44,435 

147, 226 

2,012,4901 
383, 080 
53, 000 
245,843 
892, 793 
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BEANCHES  FOE  THE  YEAE  ENDING  MAY  31,  1880. 

WOOLEN  GOODS— Continued. 


1 

d 
3 

f 

ft 

<H 

0 

o 
$100,  606, 721 

PKODUCTS. 

^ 

1 

3 

1 

1 

i 

□Q 

s 

bC 

'S 

§  bJC 

•g.s 

Q              to 

-to  9 

^    CO    O) 

1 

> 

o 

t3  bb 

a  g 

hip 

.9 

o 

2 

O 

■1 

.g 

M 
o 

3 

.a 
o 

o 
O 

00 

3 

Pairs. 
1, 083,  671 

Number. 
1, 114,  827 

Number 
58, 485 

Tards. 
73,  440,  525 

Tards. 
7,  095,  924 

Yards. 
^16, 157 

Yards. 
22, 893 

Yards. 
1,  359, 296 

Yards. 
129, 904 

Number. 
1, 330,  066 

Yards. 
70,923,196 

Yards. 
29,  538,  959 

Yards. 
2,  579,  374 

Yards. 
4,  781,  007 

63, 745 

127,430 

1,634,858 

16,892,284 

665,  253 

239,390 

1,896,460 

2,729,347 

679,904 

211,  525 

1,261,988 

6,686,073 

488,  308 

45,099,203 

481,  517 

253,  378 

290,  605 

930,961 

8,113,839 

4,  984,  007 

9,871,973 
SB,  160 

1,678,189 

549, 630 

3!».341,291 

'5,410,450 
24,  075 

620,  724 
80,  500 

279,424 

3,217,807 
577,  968 
70,000 
356,  986 

1,480,069 

40, 000 
113, 500 

1,125 

77,  500 

4,344 

7,500 

558,  719 

9,  013,  909 

835, 140 

45,  000 
681,  013 
166,  505 
149,  687 

18,  GOD 

4,225 

2,  828,  379 
157,  275 

20,  989,  486 
323.  566 

2,133 

647,  036 

39,  234 

3, 156,  686 

3,  414,  478 

4,  526,  721 

48,  000 

85,  509 

134,  239 

11,  869,  332 

10,  965,  523 

21,  500 

1,  452,  757 

2,  007,  571 

50,  000 

*» 

4,300 

62,  792 
1,  S30,  087 

1,  300,  300 

850,  000 

157,  007 
8,121 

8,219 

260,  000 

,) 

5 

454,  588 

163,  857 

2,  092,  568 

75, 134 

46,  400 

2,  4S6,  484 

125,  000 
12,  000 
3,429 

6 

18,  794 
6,650 

12,  405 
8,809 

808 
146,  810 

905 
185,  436 

227 

28,647 

2,000 

17,  936 

310,  544 

62,  868 

43,  966 

1,  342,  050 

3,  081,  331 

681, 108 

224,  000 

11,  000 

3, 139,  730 

25,  703 

30,  749,  892 

160,  054 

64,  321 

7 

106,  000 
1,000 

8 

r 

q 

in 

15,  200 

11 

39,715 

17,  323 

260,  259 

70,  633 

225,  000 

4,600 
659,  407 

T 

800 
60,  000 

1,587 

13 

496,  OOO 

29,  214 

2,  053, 181 

432, 000 

705, 199 

H 

1,200 

12, 400 
63,606 
352,  283 

15 

3,808 

16 

11,  874 
64,  980 

17 

2,000 
1,030 

138,  208 
8,  564,  625 
1, 178,  910 

7,  256,  837 

1,500 

462,  670 

162,  684 

7,  453,  896 

1,  678,  506 

18 

97,  000 
71,  552 

305,  500 

363,  962 
319,  668 

163,  743 

61,  833 

314, 126 
14,  000 

2,000 

19 

120,  000 

30 

51,  691 

12, 104 

80,  000 
208,  000 

31 

12,  000 
625,  673 

8,000 
700 

22 

10,  818 

12,  992 

121, 120 

50,  000 

612 

45,  000 

55,  000 

33 

23, 393 

34 

100,  600 

1,  468,  210 
545,  579 

29,  766 

19, 143,  606 
2,  013,  330 

1,  243,  847 

3,  491,  353 
530,  000 

25 

26 

27 

2,3fl 

8,440 
86,  000 
26,  095 

1,  516,  401 
412,  370 

18,  450 

644,  036 

04,493 

28 

29 

651 

300 

337,  504 
1,430 

203, 128 

I,  065,  269 
18,  979 

56,998 

3,817 

71, 609 

30 

31 
32 
33 

1^* 

5,110 

359 
5,000 

1,488 

CO 

81,  050 

93,  856 

17,  350 

4,057 
393 

46,  C68 
677,257 

141,  317 
617,200 

103,  206 
17,  050 

5,600 

22,  332 

100 

200 

1, 200    35 
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WOOL  MANUFACTURE. 


STATISTICS  OF  WOOL  MANUFACTUEE  IN  ALL  ITS 

WOOLEN  GOODS— Continued. 


states  and  Territories. 

PRODUCTS— continued. 

611 

B  . 

M  to 

II 
11 

•1 

4 
% 

1 

a 

D 

03 

■a 

o 

i 

1 

1 

o 

09 

1 

o 
O 

EC 

V 

R 

1 

The  United  States    . 

Yards. 
3,  838,  297 

Yards. 
16, 629, 116 

Yards. 
2  03^  015 

Number. 

1    949   Q7Q 

Yards. 
1, 557,  537 

Dozen. 
144, 900 

Pounds. 
1, 420,  968 

Pounds. 
25, 581, 217 

Pounds. 
3,541,429 

Yards. 
1, 821,  600 

Yards. 
4, 771, 140 

Yards. 
2,919,050 

i 

1 

90,  990 
82,  000 

f: 

Arkansas 

6,000 

23,  086 

817,  663 

100 
13,  900 

5,000 

1,000 

233,  947 

500 

36,  000 
377,  068 
884,  001 
353,  629 

15,  500 

179,  092 

28,  975 

9,200 

490,  262 

162,  899 

35,  000 
41,  085 

510,  055 
8,360 

348,  562 

384,  219 

58,  650 

696, 166 

6,738 

19,  421,  616 

769,  760 

3 

4 

Connecticut 

602,  571 

2,  409,  067 

11,  211 

8,600 

96,  900 
101,  787 
55,  513 
30,  772 

5 

fi 

Georgia 

20,  000 
28,  490 
17,  700 
13,  267 

7 

Ulinoia _ 

5,249 
34,  817 
13,  600 

5,000 

34,  842 

R 

Indiana 

1,000 
1,200 

!» 

Iowa 

1,390 

in 

i 

11 

396,  073 
299,  928 

10,  900 
1,000 

87,  250 

78,  914 

19,  700 

310,  933 

46,  300 

1? 

Maine 

1,  681,  568 

25,  062 

400 

12,  449,  844 

4,335 

1,500 

2,500 

1,400 

32,  000 

710 

6,600 

30,  000 

13 

Maryland 

1,913 

\\- 

375,  948 

544,  935 

222, '534 

2,919,05« 

IB 

Ifi 

• 

17 

Mississippi 

14,  724 

500 

182,  621 

2,000 

18 

Missouri 

400 
375,  267 
275,  084 

76,  387 
10,  000 

19 

1,301,426 

v.a 

Kew  Jersey 

SI 

871 

379,  318 

224,  747 
214,  010 
89,  230 
23,  000 
527,  996 

m 

North.  Carolina 

?3 

Ohio 

40,637 

5,427 

962 

200 

?+ 

Oregon 

2,648 
392,  876 

111,  712 

V.'S 

Pennsylvania • 

4,813 

28,  976 
200,  000 

291,  834 

246, 106 

141,  600 

1,  420,  968 

1,  717,  600 
104,  000 

t,  771, 140 

w 

Khode  Island 

27 

South  Carolina 

46,  950 
337,  961 

?8 

23,  300 

3,000 

1,000 

159,  005 

29 

Texas 

30 

Utali 

21,  700 
305,  000 

3,200 

2,000 

43,484 

36,  750 
39,  819 

24,  900 

32,  772 
112,  280 

31 

1,  335,  300 
4,100 

3S 

Virginia 

33 

"Washington 

34 

8,243 
99,826 

3,719 
1,000 

1,350 
61,  457 

3,758 

163,  539 
177,446 

104,  415 
83,097 

35 

"Wisconsin 

52,  060 

3,100 

, 
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BKANGHES  FOR  THE  YEAE  ENDING  MAY  31,  18S0. 

WOOLEN  GOODS— Continued. 


PitODUCTS— continued. 

1 

o 

t 

o 
o 

M 
> 

g 

1 

Worsted  dress  goods. 

p. 

< 

a 

to 

M 

.g 

'3 

o 

« 

O 

1 

o 

1 

fcX) 

'3 

-  P. 
a 

'a 

M 

CO 

2 

a* 
a, 

H 

.g 
s 

M 

"S 

1 

i 

& 

a 

3 

l§ 

c  S 

5.S 

o  u 

Is     1 

lards. 
1,682,236 

yards. 
492, 331 

Yards. 
11,275,884 

Yards. 
3,  351,  701 

Yards. 
355,  000 

rards. 
914,  587 

J\^o. 
83,  612 

Yards. 
63,  520 

Pounds. 
2,  238,  076 

Yards. 
1,  957,  650 

Yards. 
50,  000 

rards. 
109, 565 

Toj-ds. 
700 

rards. 
6,800 

Yards. 
820 

$3,  058,  616 

1 

2 
3 

4 
5 

6 

7 

349, 375 

'   32,100 

87,  000 

213, 189 

10,  930 

19,  800 

98,  700 
24,  290 

9 

11 

P 

t 

1? 

315,  284 

11,,  631 

al0,932,898 

3,  351,  701 

343,  000 

741,  076 

1,957,650 

152,  000 

'  5,967  'l.^; 

16 

17 

38,  000 
127,  300 
24, 900 

25,  575 

18 

19 

?.n 

700 

126,  212 

83,  612 

112,  830 

21 

"2 

252,  833 

50,  900 

1,  616,  888 

23 

24 

626,500 
140,452 

342, 286 

355,  000 

6»,  520 

1,  058,  000 
439,  000 

50,000 

56,  725 

700 

4,800 

820 

2S 

480, 700 

96,  900 

26 

27 

3,750 

28 

29 

32,  000 

52,  000 
85,  000 
70,  000 
24,  404 
5, -090 

30 

31 

2,000 

32 

33 

34 

35 

— 

a  Mixed  woolen  and  worsted. 
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WOOL  MANUFACTURE. 


STATISTICS  OP  WOOL  MAIJUFACTUEE  IF  ALL  ITS 

WOESTED  GOODS. 


States. 

a 

1 

"to 
<I> 

o 
d 

MACHINES. 

to 

i 

o 

"S 

LOOMS. 

Capital. 

o 
a 

twrd 

;^ 

a 

IS 

Sg.-; 
P 

1-2  ■ 

o  £  o 
S3-9'S 

g  rt  cB 

paa 

I- 

"c  « 

rt'U 

R 

9  *  ■ 

2as 
a<)  3 

5f-  m  P 

lai 

ag 
"g 

o  « 

t-.p-g 

0 

i 

o 
bB 

1 

g 

o  ^ 
OS 

-I 

aa 

II 
ll 

■Sg 

fe  oD  in 

fit 

II 

=  g 
^  0)  n 

ago 

a 
1 

•s 

1 

03 

003 

1 

s| 
a 

1 

■s| 

o 

The  United  States  . . 

76 

$20,  374,  043 

269 

55, 105 

269 

86,  761 

19 

5,650 

47 

1,963 

58 

7,231 

189 

4,905 

18 

3 

23 
2 
2 
6 
1 
28 
11 

232,  000 
6, 195,  247 
2,  628,  584 

45,  000 
1,  679, 157 

67,  000 
4,  959,  639 
4,  567,  416 

22 

96 

23 

5 

6 

2,700 

22,  764 

3,  400 

1,600 

700 

6 
75 
17 

4 
30 

2 
83 
52 

1,275 
31,  850 
7,000 
1,200 
6,130 
500 
24,406 
14,  400 

30 
12 

58 

o 

11 
4 

2,550 
1,800 

1,296 

3,103 
1,360 

1,200 

9 

New  Hampshire 

30 

f^ 

1 

400 

24 

962 

66 

650 

1,100 

150 

7 

44 
63 

11,  316 

12,  725 

1 

2 

200 
700 

486 
157 

159 

650 
3,005 

2 
16 

5 

States. 

MATERIALS. 

Ill 
flfl  PI 

■gggs 

O  W  «  t^ 

Hi 

■§|a 
alii 

o  o  o  >^ 

g5,3g| 

CO 

i.a 

,     * 

"sand 

o  o 

s-oa 

p  bco 

> 

'o 

a 

!l 

•a  a 

O 

i 

a5 

1 

P 
o 

(A 

«S  to 

1 

® 
3 

? 

1 

ll 

I 

o 
O 

6 

B 

-1 

SS.S 

1*^ 

ai 

Tlie  United  States.. 
Connecticut 

Pounds. 
15,  687,  81.5 

Pounds. 
25,  461,  511 

Pounds. 
26,  334,  635 

$15,  235,  878 

Pounds. 
207,  065 

$40,  341 

Pounds 
31,  598 

$19,458 

i6s. 
519 

$237 

Pounds. 
1,  757,  842 

$211,  293 

PoumcZs. 
190,  800 

$31,  300 

1 

200,  000 

9,  376,  043 

1,520,700 

30,  000 

875,  000 

1, 180,  000 

4,  811,  217 

1,  792,  961 

35,000 

1,  862,  000 

150,  000 

10, 109,  404 

6,  520,  929 

690,  000 

9,  758,  253 

2, 193,  801 

45,000 

1,  788,  000 

120,  000 
7, 134,  876 
4,  604,  645 

602,  000 

4, 143,  522 

941,  349 

30,  000 

979,  899 

45,  000 

5,  456, 184 

3,  038,  004 

100,  000 
22,800 

2,000 
6,300 

2 

3 

Massachusetts  

New  Hampshire 

190,  000 
16,  565 

36,  000 
4,141 

11,  598 

6,958 

519 

237 

5,400 

1,  000 

4 

5 

New  York 

2,000 
5,000 
8,000 
5,000 

1,000 
2,500 

6,eoo 

3,000 

a 

Ohio 

7 

1,  415,  710 

2,  270,  362 

500,  000 
1,  252,  442 

60,  000 
150,  293 

H 

Rhode  Island 

500 

200 

68,  000 

23,000 

States. 

o 
1. 

11 

o 
i-i 
P. 
=w 
O 

§ 

WOOLEN  GOODS  PKODUCTS. 

WOESTED   GOODS  PKODUCTS. 

1 

a| 

ll 
1 

a^a 
S  f' 

■32' 

be 

1 
o 

01 

o 
o 

1 

n 

EC 

i 

'o 
ra 
Pi 

ft 

5 

i 
1 

1 

s 

>> 
(. 

b 
S 

The  United  States . . 

$33,  540,  942 

Yards. 
200,  000 

Pounds. 
1,  540, 493 

rard5. 
2,  875,  672 

Tards. 
63,  833,  341 

205,  000 

Tards. 
1, 000,  OOO 

Yards. 
530,  741 

Pieces. 
250, 000 

214,000 

1 

1,  597,  227 

250, 000 

S 

Massachusetts 

10,466,016 

594, 177 
233,  210 

997,  600 

37,  333,  459 
15,  093,  805 

368,  524 

3 

'                         ■    ■ 

New  Hampshire 2.694.232 

4 

119,  000 

2,  321,  990 

101,  250 

10,  072,  473 

6, 177.  754 

>; 

New  York 

281,  940 

865,  400 

450,  000 

4,  072,  850 

6  09.7  897 

1,  000,  000 

135,  324 

fi 

Ohio 

7 

PcBnsylvaiiia 

llhode  Island 

200,  000 

654, 106 
59.  000 

650, 132 

940.  onn 

1 

^05,  000 

214,000 

8 

oa  GOQ 

^ 

1 
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SEWIXG-     ' 
MACIUNES. 

SPINDLES. 

OPEEATIVES. 

MECHANICS,  WATCHMEN,  AND 
LABOREES. 

OPFICEES  AND   CLERKS. 

CD 

O 
'ft 

a 

O 

1 

a 

a 

II 

~ 

in 

%       i 

OO  O 

O 

a 

1 

00 

"Si 

t 

Male. 

Pemale. 

Male. 

Temale. 

Male. 

Female. 

o 

3 

t5 

o 

in 

a 
P 

o 
a 
o 

PI 

> 
o 

'a 
PI 

3 

o 

n 
o 

<6 

i 

o 

57 

20,664 

219,  454 

5,443 

1,086 

9,473 

1,800 

829 

8 

163 

1 

18,  803 

$5,  083,  027 

2,600 

4,044 

672 

5,000 
76,  647 
10,  880 

2,000 
20,  092 

1,250 
58,  235 
45,  350 

239 

1,531 

343 

70 

\        403 

44 

1,492 

1,321 

45 
245 

33 

18 
104 

21 
307 
253 

156 

3,340 

919 

35 

874 

32 

2,378 

1,739 

22 

385 

74 

37 

*     192 

4 

642 

444 

25 

232 

143 

1          20 

59 

4 

i 

145 

1         201 

3 

50 
19 

490 
5,783 
1,531 

180 
1,707 

108 
5,000 
4,004 

172,250 

1,  870,  030 

512,881 

22,  200 
385,  952 

23,  400 
1,  473,  958 
1,  222,  350 

1 
2 

12 
6 

3 

15 

3 

36 

37 

=; 

f; 

21 
15 

C,080 
7,268 

8 

1 

q 

MATEEIALS— eontinued. 


o 

k 

0 

6 
I 

B 
c 

§1 
S  o 

o 
O 

O 

a 
S.g 
^ 

6 
1 

'6 

%^ 
Pa 

a 
■ga 

o  a 

p 

np 
3 

s 

o^ 

s 

■i 

■2 

o 

o 
O 

P 

o 
O 

P 
> 

a 

£'p 

a 

3 

o 

Poimis. 
262,000 

$80,  062 

Poitnds. 
5,  086,  952 

$1,  505,  989 

Pounds. 
410,  574 

$271,  255 

2, 100,  532 

$2,  418,  086 

$505,  660 

No. 
2,132 

$6,  497 

ro7i.s. 

72,  779 

$308,  421 

$1,  319,  151 

$22,  013,  628 

56,  000 
18,  000 

5,000 
10,  000 

368,  000 
904,  887 

2  721 

560,  000 
925,  258 

25,  080 

81,  528 

214,  322 

900 
168 
791 

2,475 

713 

2,430 

1,500 

•    14,520 

4,979 

95 

9,480 

75,  285 

25,  781 

417 

52,  020 
311,  851 
218,  068 

1,  258,  655 
6,  466,  476 
1,  582,  226 

70,  417 
1,  348,  376 

69,  606 
7,277,480 
3,  941,  383 

20,  000 

6,000 

2,  508,  549 
1,  207,  430 

860,  824 
171,  599 

i 
25,  000  1           40,  000 

50,  044             55,  555 

299,  900 
40,  000 
495,  365 
535,  708 

121,  090 

16,  000 

197,  689 

138,  787 

30,  547 
2,  100 

150 

375 

8,  778  \      29,  318 
486           1. 500 

130,  662 

2,500 

412,  589 

191,561 

192, 000 
50,000 

60,  062 
14,  000 

312,  574 
30,  000 

236,  255 
20,  000 

604,  880 
145,  000 

■      676, 637 
155,  500 

101,  441 
110,  642 

1 

122 

6 

498 

21,  649 
20,  772 

70,  706 
95,  898 

WORSTED  GOODS  PRODUCTS— Continued. 


q 
p 
B 

CD 

a 

1 

1 

1 

CO 

1 

.p 

O 
O 

1 
H 

TP 

1 
1 

P. 

1 

Elastic  frills. 

«  — ; 

i>.  p 

!• 
ill 

Lastings. 

Noils,  shorts,  etc. 

Cloaking. 

Value  ol  all  products 
not  heretofore  named. 

2,230,221 

Yards. 
362, 168 

Number. 
674, 257 

1, 357,  444 

Dozen. 
2,  612,  691 

9,000 

rards. 
329,  000 

Tards. 
105,  000 

rounds. 
9,  650,  000 

Tards. 
910,  553 

Pounds. 
4,  238,  295 

Tards. 
16, 107 

Dollars. 
$965,  512 

336,  000 

360,  000 

3,  057,  999 

303,  135 

30,  000 

251,  571 

300,  OOJ 

1,  388,  863 

503,  079 

9,000 

416,  066 

1 

802,  520 

881, 188 

63,  867 


2 
3 
4 
5 
6 

25,  000 

1,203,318 

835,  500 

445,  356 

4,383 

1,168 

574,  257 

9,000 

329,  000 

105,  000 

4,  577,  846 
1,  009,  449 

899,  767 
72J,  520 

10, 107 

8,750 
892,  895 

7 

521,  944 

1,731,503 

465, 197 

8 

i  "' 

— 

a  Inclading  5,000  pounds  silk  yarn,  value  $23,600  ;  20,000  pounds  shoddy  yarn,  value  $10,000. 
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WOOL  MANUFACTURE. 


STATISTICS    OF    WOOL    MANUFACTUEB    IN    ALL    ITS    BRANCHES    FOE    THE   YEAE   ENDmft 

MAY  31,  1880. 


FELT  GOODS. 


MACHINES. 

OPERATIVES. 

MECHANICS, 
WATCHMEN,  AND 

OFFICERS  AND 

MATEKIALS. 

1 

1 

® 

1 
i 

1 
'1 

LABOKEES. 

a 

O 

1 

ft 

i. 

m  u 
|l 

03 

to. 

d 

- 

'H 

:i 

o 

1 

o 
f-< 
o 

a 

3 

■"  o 

o  p 

ai= 

>,§ 
03   O 

S    P4 

Male. 

Pemale. 

Male. 

Female. 

Male. 

Female. 

g  g  ^ 

S.a^ 
gel 

ill 
m 

cured  -wool  (not  includ- 
ng  wa.ste  purchased  and 
ihoddy)  consumed  dur- 
ng  the  year. 

H 

States. 

■a 

f1 

o 

o 

i 

i=l 

1 

Pi 

to 

T3 

PI 

o 

Id 

a 

1  -Is 

=21 

0     ■ 

s-aa 

5  p  a 

!2i 

O 

^ 

P 

1= 

rH 

p 

P 

tH 

0 

p 

rH 

t2 

H 

fH 

fi 

m 

t> 

Dollars. 

1 

Dollars 

'PounfZs. 

Pounds. 

Pounds. 

Dollars. 

The  United  States. . 

26 

1,  958,  254 

122 

29, 160 

1,061 

71 

233 

17 

106 
11 

36 

8 

1,  524 

439, 760 

,709,  067 

4,  204,  806 

I,  733,  796 

1,  624,  871 

^ 

=^^ 

= 

■J 

405,  754 
100,  000 
820,  000 

30 

3  500 

116 

39 

174 

53,  535 
14,  326 

87, 177 

365,  781 

30,  000 

2,  056,  000 

20,  000 

436,  896 

54,  000 

,  321,  000 

30,  000 

224,496 
35, 000 

696,500 
20,000 

365, 450 
83  425 

Mft.lTlA                                                    ,       , 

1 

3 

1  000 

33 

2 

11 

6 

2 

54 

'  40,  OOO 
340,  000 
20,  000 

11 

63 

14,  650 

411 

1R 

37 

■> 

24 

?n 

512  j 

163,440 
7,000 

1 

12,  000 

1 

250 

18 

IS 

4 

1 

41  1 

6 

313,  000 

15 

5,310 
1  950 

219 

10 

'1 

5 

28 

3 

286  I 

86, 170 
35,  289 
80,  000 

131,  440 

906,  000 

478, 400 
113, 500 
300, 000 

New  YorkJ 

^ 

157,  500 

12 

109 

? 

■16 

9 

25 

3 

195 

90,  450 

77,  025 
750,  000 

1 

150,  000 

8 

2,500 

155 

20 

75 

12 

262 

MATEKIALs— continued. 

States. 

1^ 

"a 
-8 

-2  <* 

li 

a 
o 

■a 

dy   used,   or 
st.e,    not   in- 
dina        that 
de  in  mill. 

a  £ 

o 

'a 
o 
o 

O 

1 

°a 

0  OT 

S3 

n 

•sa 

s§ 

a 

a 

l§ 

a 

fl 

-a  t:  a  a 

e3          1     d  ci   S     ■      'O 

a 

a  S 

a  fl 

■a 

■S 

t 

-^ 

^t^-sa 

"rt           'n  -rt  "S    1      o 

C3 

7! 

•33 

o 

> 

W 

> 

w 

> 

o 

t> 

c/3 

t>       >            o 

> 

a 

t> 

t> 

H 

Pounds. 

Dolls. 

Vounds. 

Dolls 

Pounds.    Dolls. 

Pounds. 

X>ollars. 

Pounds. 

I>oZ;rtr,5..-D'j??ar5.    iVo.     i^o^Zs. 

Tons. 

Dolls.  'DollaA 

Dollars. 

The  United  States  . . 

70,  000 

7,500 

71,  000 

5,840 

1,657,000   40,010    1 

,  181,  500 

114,600    S 

,  400,  849 

383,207    150,921    4,624  |l 

3,878 

14,  915 

63,  559   126,  204 

t 

2,530,710 

44,  689 

1 

8,155 

i 

313,325 

67,  5» 

1,198,339 

29  420 

5,000 

1,000 

95,  000 

i 

4,620 
45,  250 

65,  000 

6,500 

42,  000 

2,640 

6,600 

GO,  710    1 

57,  774 

4,800 

30,  800 

8,080 
25,  000 

750 

600 

55 

2,505 

2,  581     5,  715   31,  009 

' 

29  000 

3  200 

944,  000 
253,  000 

27,  010 
6  500 

271  000 

*^1  890 

Sfll    000 

36,  070 
2,133 

625 
6.130 

4,445    13,230 

11,  920 

29,750 
12,750 

516,195 
155,893 
250,000 

130,  500 
60,  000 

Pennsylvania 

0,000    . 

1,250 

6,250 

PE05UCT8. 

States. 

6  © 

"-a 

u 
o 

a 

1 

"to 

o 

1 

-a 

o 

3 
p. 

si 

'W  "S 

rt 

■gbll 

IB  g 

1 

■sa 

CD 

^i 

i 

M"- 

n 

.s 

»,-5  " 

2l 

a 

fe-9 

o 

^2^ 

>S 

.11 

+j 

d+s  to 

o  Em 

S" 

D 

'3 

a 

o 

■*.:> 

3 

r 

_t- 

3  a-p 

(> 

o 

W 

P=H 

« 

Ph 

Fh 

« 

H 

H 

w 

> 

Tards. 

Tards. 

Yards. 

Yards. 

rar(?s. 

r«rds. 

Tards. 

Yards. 

Yards. 

J'ecf. 

The  United  States  . 

$3,  G19,  652 

275,  000 

336, 160 

3,  093,  600 

1,  688,  880 

1,  G42,  485 

65,  SOO 

23,  500 

205,  208 

60,  979 

1, 202,  950 

$258,084 

Connecticut 

429,  496 
120,  000 

33,  360 
16,  000 

291,  8S0 

203,  280 

4,500 
15,  000 

23,  000 
68,  000 

4,000 
6,400 

Massachusetts 

1,  627,  320 

275,  000 

286,  800 

1,  208,  000 

1,  251  000 

420,  000 

600,  000 

61,000 

New  Hampshire 

50,  000 
685,  386 

50,000 

650,  610 

146,  000 

54,  680 

1,800 

4,000 

114,  208 

14,  579 

475,  750 

93,019 

207,  450 
450,  000 

174,  990 
1,  000,  000 

14,  525 
950,  000 

36,  000 

54,065 

Pennsylvania 

1 

:Tz_— 

976 
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STATISTICS    OF    WOOL    MANUFACTUEE    IN    ALL    ITS    BEANCHES    FOE    THE    TEAE    EXBTNG 

MAY  31,  1880.  -i-i>iJii^ia 


WOOL  HATS. 


Statea. 


The  XTiiited  States . 

Connecticut 

Maine 

MassachnHetts 

New  York 

Pennsylvania 


43 


$3,  615,  830 


625,  000 

40,  000 

430,  325 

1,  723,  005 

797,  500 


a 

o5 

OD 

i| 

1 

a 

tw 

bD 

O 

°p 

.g 

S 

Po 

to 

■s 

to 

"S 

IS 

o-a 

B 

^i 

a 

0 

a  p. 

p 

^ 

P 

^ 

362 

19,144 

325 

31 

2,226 

18 

10 

700 

7 

43 

3,600 

22 

197 

8,100 

215 

81 

4,518 

63 

OPEEATIVES. 


Male. 


Female. 


lO50 


268 
44 
546 
1,486 
706 


1,459 


211 

20 
214 
724 
290 


277 


35 
2 
15 
180 
45 


MECHANICS,  WATCHMEN, 
AND  LABOHEKS. 


Male. 


133 


Female. 


OPFICEHS  AND   CLERKS. 


Male. 


39 


Female. 


539 
95 

893 
2,794 
1,149 


"S  be 


$1,  893,  215 


186,  292 

31,  596 

313,  936 

1,  041,  405 

317,  987 


States. 


TheXTnited  States. 

Connecticut 

Uaine 

MasBachusetts 

New  York 

Pennsylvania 


MATEEIALS. 


>, 


O         O   ID 

9  fl  "^"^ 

^  o     .+* 

gg.3S 


Pounds. 
1, 864, 139 


110,  500 
5,108 
651, 400 
928, 131 
169,  000 


o     a^ 

o       o  ® 


Pounds. 
6, 107,  471 


555,  817 
50,  557 

1,  240, 100 

2,  979,  880 
1,  281, 117 


—•POP 

S.S  ""^  ■ 

S  c!  "^  C^  bX) 
CO 


Pounds. 
3,  597,  279 


291,  727 
41,  894 

815,  000 
1,  422,  768 
1,  025,  890 


O   a    g 

S'O  P 

rp    fl 


$2,  644,  293 


213,  534 
24,  363 
532,  000 
1,  213, 162 
661,234 


•3a 


Pounds. 
3,911 


_p 


$1,  875 


1,875 


Pounds. 
7,436 


7,436 


$3,615 


Pounds. 
185,  400 


$21,  870 


3,615 


185,  400 


21,  870 


States. 


Shoddy  used,  or 
waste,  not  in- 
cluding that 
made  in  mill. 


MATERIALS — Continued. 


Value. 


Value  of  chem 
icals  and  dye^ 
stufEa. 


Cords  of 
wood. 


"%lue. 


Coal. 


Value. 


Value  of  all 
other  ma- 
terials used. 


Total  value  of 
all  materials. 


The  TTnited  States 

Connecticut 

Mame ^ 

Massachusetts 

New  York 

Pennsylvania 


Pounds. 
1, 368,  562 


$370,  963 


$173,040 


Number. 
296 


$1,  478 


Tons. 

30,  227 


$109,  607 


$1,  459, 133 


$4,  785,  774 


54,  063 

54,645 

179,  500 

584,  604 

495,  750 


22,  526 
20,446 
49,  200 
157,  771 
121,  020 


12,  862 
3.789 
34,  271 
99,  252 
23,  866 


I 


188 
279 
100 
350 
561 


2,663 

835 

4,070 

15,  780 

6,879 


12,549 
1,700 
17,  315 
55, 182 
22,  761 


271,  317 
31,  248 
196,  214 
755, 144 
205,  210 


532,  976 
80,  825 

829, 100 
2,  308,  221 
1,  034,  652 


The  United  States 

Connecticut 

Maine 

^sachnsetta 

ifewYork 

Pennsylvania 

62  M  M 


WOOLEN  GOODS  PRODUCTS. 


Value  of  produc- 
tion at  whole- 
sale. 


$8,  516,  569 


1,003,892 
151,  730 
1, 438, 041 
4, 205, 080 
1,  717,  826 


Cloths,  cassi- 
meres,  and 
doeskins. 


"Yards. 
699, 428 


699, 428 


■Wool  hats. 


Dozen. 
1, 391, 862 


143, 873 


146,  503 
656,  836 
444,  650 


Felt  linings. 


Yards. 
8,194 


Saddle  felt. 


Yards. 


Felt  skirts. 


Yards. 
3,176 


Straw  hats. 


Value  of  all  prod- 
ucts not  hereto- 
fore named. 


Dozen. 


9,358 


8,194 


3,176 


$153,  218 


151,730 


1,488 


97  T 
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STATISTICS  OP  WOOL  MANUFACTUEE  IF  ALL  ITS 

CARPETS,  OTHER  THAN  RAG. 


States. 

a 

-a 

CO 

1 

o 

C-i 

9 

MACHIKES. 

LOOMS. 

Capital. 

TO 

to 

a 

3 

era 
11 

ISgl       Sg-4 
fl  «  .-^       ^-^o 

,     P  nj 

asl 
3  a  w 

a  '^ 

^  1=1  fe 

to 

a 

M4 
11 

a  a 

11 
=  g 

fe    «   03 

III 

a 

0 
0 

a 

1 

09 

3 

.g 

i. 

•9  a 

0 

V.  0 

°2 

■a^ 
3 

■Si 
0 

2 

1 
3 

Izi 

^ 

0 

;^;      1  n 

1^ 

p 

^ 

!zi 

^ 

'^ 

l2i 

|2i 

The  United  States       

195 

$21,  468,  587 

285 

73,  275 

64 

30,  850 

91 

19,  950 

6 

75 

3,995 

756 

1,873 

547 

Connecticut 

1 

2 

3,  085,  000 

25 

7,500 

14 

6,000 

1 

200 

10 

84 

295 

3 

Maine 

1 

1 
7 

300 

10,  000 

4,  637,  646 

12 

Massachusetts 

74 

16,  960 

18 

10,  550 

46 

9,000 

75 

250 

260 

*  101 

^ 

2 

103  000 

5 

1.000 

5 

400 

fi 

30 

0 

33 

26 

g 

10 

6,  422, 158 

7,  210,  483 

132 

32,440  ;       30 
1,5,375  !       22 

3,  500 

34 

9,350 

149 

68 

273 

HCO 

7 

172 

49 

10,  800 

5 

1,000 



3,794 

345 

1,012 

1 

MATERIALS. 

i 

1    ! 

a          > 

IS 

States. 

Foreign  wool  in 
condition  purcli 
consumeddurin 
year. 

DomPStic  wool  iu 
condition  purcb 
consumeddurin 
year. 

Scoured  wool  (no 
eluding  waste 
cbasetl  and  sbo 
consumed      dt 
the  year. 

i.3 
Hi 

«    C3   0 

0'^ 

li 

3 
0 

•3= 

6 

0  a 

w 

0 

Pounds, 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pount^s. 

Pounds. 

I 

The  United  States 

34,  008,  252 

2,  029,  318 

23,  563,  216 

$6,  975,  129 

46, 300 

$8,  808 

4,000 

$700 

30, 840 

$2,354 

65, 700 

$5,250 

1 

Connecticut 

4,  901,  000 

907,  834 

1 

28,  500 
62,  845 

6, 173,  475 
175  000 

1,622,630 
58  188 

5 

213  800 

- 

6 

New  York 

10,  598,  254 

504,  884 

8,  098,  831 

2,  399, 164 

46,  300 

8,808 

4,000 

700 

30,840 

2,354 

25, 700 

2,850 

7 

8,  033,  039 

1,  431,  727 

5,  659,  274 

1,  975,  913 

40,  000 

2,400 

' 

PEODU 

CT8. 

g 

>i 

. 

B 

ft 

ft 

^ 

States. 

§0 

CO 

ft 

t 

-^ 

_^ 

♦ 

of: 

a 

s 

0 
3 

0 

i 

C3 

1 

0 

1 
a 

0 
1 

a 

0 

ill 

a 

M 

1 

s 

05 
El 

0 

1 

1 

1      • 

a 
4 

Tards. 

rard.s.         1      Yards. 

Yards, 

I 

'ards. 

rardi. 

Tords. 

Tards. 

The  United  States  

$31,  792,  802 

4,  077, 190 

21,986,434  |         862,394 

1, 984, 201 

a 

, 441, 195 

60, 000 

157, 629 

303, 366 

Connecticut 

1 

2,  500,  559 

704, 783 

1,5.53,047 

296,  904 

67, 845 

18,921 

2 
8 

Maine 

Maryland 

1,200 

50,  000 

6  337,  629 

1,884,723 

1,300 
68,  000 

1,579,479 
16,  000 

1,514,315 

50  784 

5 

Now  Jersey 

New  York 

179,  500 
8,  419,  254 

568,  208 

355  000 

>,  042,  561 
,  800,  000 

196,725 

7 

14,  304,  660 

919,  476 

17.254.293 

130,  960 

1,  984,  201 

60, 000 

39,  000 

87,720 

1 

978 
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SEWING- 
MACHINES. 

SPIKDLEB. 

OPERATIVES. 

MECHANICS,  -WATCHMEN, 
AND   LABOKEKS. 

OFFICERS  AND  CLERKS. 

SD 

I" 

ft 

a 

o 

1 

a 

1. 

o  k> 
© 

^  bo 
0 

to   O 

tug. 

~ 

a 
> 

°^ 
1 

B 

a 
■1 
1. 

1 

!2( 

1 

•si 

.a 

B 
^2! 

Male. 

Female. 

Male. 

Female. 

Male. 

Female. 

1 
o 

■a 
§ 
S 

u 
■a 

0 

> 
o 

a 

in 

u 

> 

a 

o 

s 

t-l 

o 
a 

ui 
0 

u 

CI 

i 
s 

«3 
U 
'd 

a 

i 

in 

in 
u 
O 

13 

P 

11 

32,  853 

82,  256 

9,177 

910 

8,565 

787 

855 

5 

72 

20,  371 

$0,  835,  218 

4,256 

12,  358 

587 

85 

703 

171 

98 

10 

1,654 

565,  0.->4 

2 

75 
1,305 

96 
1,590 
5,524 

75 

3,908 

243 

5,602 

8,889 

9,900 

1,  223,  302 

48,  000 

1,  952,  391 

3,  036,  971 

7,860 

840 

8,592 

11,  305 

26,  918 

1,232 

26,  748 

15,  000 

35 

35 

278 

477 

2,259 

65 

3,154 

2,384 

18 

23  : 

261 
24 

30 

8 
3 

278    '        280 
297             192 

5 

17 
15 

6 

7 

!          1 



MATE  lUALB— continued. 


iis 

■V- 

T^ 

to 

t^ 

^^ 

S- 

« 

v^ 

■2 

0) 

a 

pa 

1^ 

0   . 

■*-                           I 

".Ha 

s.a 

Ba 

S3 

•a 

aS 

■Ssa 
S|.a 

6 

o 

6 

6 

6 

III  p] 

0 
0 

t: 
0 

a 

l§a 

CD 

I 

4^ 
O 

I 

1' 

1 
l> 

1^ 

_2 

13 

0 

0 

0 
0 

3 

«  a 

1 

Pound*. 

Pounds. 

Pounds. 

Pounds. 

No. 

Tons. 

90,469 

$12,  442 

9, 544, 214 

$1,  799,  646 

8,  985, 162 

$2,  597, 182 

4,  091, 115 

$2,  858, 199 

$1,  369,  439 

767 

$3,  899 

00,  641 

$259,  581 

$3,  092,  248 

$18,984,877 

5,183 

585 

258,  035 

64,  607 

147,  000 

43,  050 

40,  500 

24,  300 

127,  283 

253 

1,275 

7,804 

37,  022 

250,  243 

I,  446, 199  ,    1 

300 

250 

150 

3 

15 

3 

20 

42,000 

5,000 

20,  000 

4,000 

11,600 

32,  COO 

S 

1, 106,  991 
76,  OOO 

222,  405 
15  500 

.  1|  540,  076 

1    006  866 

951  473 

202 

1  '^41 

12,  269 
820 

68, 128 
3  '^SO 

687,  930 
22  100 

10  300 

15 

57 

109  4*^5  1    ^ 

1,400 

1,000 

1,  855,  427 

342,  506 

89,  300 

21,  707 

222,  450 

132,  268 

321,  644 

151 

737 

18, 191 

74, 186 

1,145,486 

4,  453,  410 

6 

41,886 

5,857 

6,  227,  761 

1, 160,  628 

8,  747,  862 

2,  532,  075 

2,  287,  789 

1,  604,  515 

658,  589 

143 

574 

21,  554 

76,  945 

974,  889 

8,  992,  385 

7 

PRODUCTS — continued. 


Cottage  carpet. 

Datch  carpet. 

1 

g 

1 

Noils,  shorts,  etc. 

Serges. 

i 

■Worsted   yam    made  \ 
and  sold,  not  used  1 
at  mill.                          i 

1 

Woolen     yarn    made  1 
and  sold,  not  used  1 
at  mill.                          1 

Value  of  all  products 
not  heretofore  named. 

Tarda. 

Yards. 

Tards. 

iVum&er. 

Nurriber. 

Pounds. 

Tards. 

Tards. 

Founds. 

Founds. 

241,220 

12,000 

157, 005 

40,  000 

47,  530 

288,  614 

167, 452 

55, 748 

1, 134, 143 

1,  265,  240 

$334, 181 

10, 000 

40, 000 

27, 000 

288,  614 

167, 452 

55,  748 

686,  220 

... 

158,  086 

241,220 

12, 000 

38,  500 
108, 505 

3,130 
17,  400 

327,  057 
220,  866 

1,  265,  240 

1,095 
175,  000 

1 

.  Including  6,559,550  pounds  shoddy  yam,  value  $559,133. 
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STATISTICS   OF  WOOL  MAJSTUFACTUEE  m  ALL  ITS 

HOSIERY  AND  KNIT  GOODS. 


^ 

KKITTINa-  AND 

1 

States. 

• 

-2 

a 

a 

1 

O 

Capital. 

MACHINES. 

SEWING-MACHINES. 

SPINDLES. 

0 

ally  capacity  of  same 
inpounds  of  scoured 
■wool. 

-2  0  a 
a !«  « 
3flR 

0  to 

«  3 
0  5.2 
,£■•»§ 
=3.9  1 

00 

a 

11 
£l 
Si 

to 

a  . 
II 

rt  bJO 

■Si 

S9 

II 
h  ° 

fl  ? 

"Sg 

S   «   « 

111 

tn 
0 

1 

1 

.9 

i 

^-f  a 
0 

1 

3 

in 

C3 

in 

1 

1 

1 

Q 

^  . 

i 

f 

1 

h 
|9 

^ 

"A 

P 

^ 

P  • 
1,100 

^ 

^ 

;^H 

fzi 

PH 

CO 

^ 

fe 

^ 

;2i 

fri 

The  United  States. 

359 

$15, 579,  591 

592 

94,  640 

3 

89 

20 

96 

64 

16 

55 

1,624 

12,  659 

4,569 

140,  733 

2,290 

1 

14 

1,  966, 431 

79 

9,590 

1 

16 

55 

B17 

720 

340 

15,  674 
680 

1 

4 

6 

433 

48 

5 
3 

45,  000 

2,200 

500 

250 

183 

5 

a 

1,  467,  375 
147  389 

38 

3,500 
600 

6 

639 

813 

257 

9,028 
920 

s 

4 

521 

9 

^ 

8,600 

2D,  400 

1,  224,  000 

804,  570 

5,  334,  876 

187,  000 

3,  743,  790 

6,000 

492  000 

1 

10 
68 

2 

10 

Ne\7  Hampshire 

94 

68 

7  830 

1 

18 

128 

992 

118 

17,540 

0,048 

71,  008 

60 

15,  970 

T* 

3 

23 

4,170 
59,  975 

343 

75 

n 

75 

3"^0 

103 

1,311 

1,953 

Id 

Ohio 

23 

30 
492 

368 

6,769 

33 

69 

4 

1,653 

7 

94 

"2,m 

35 

5,600 

3 

1  100 

87 

20 

73 

58 

Rhode  Island 

1 
6 

f 

4 

17 

22 

2,925 

3,805 

IR 

West  Virginia 

1 

5,000 
10,  010 

4 

1 

10 

4 

19 

4 

1 

' 

States. 

MATE  RIALS — continued . 

n 
,5=0,1 

1 

111 
w 

Merino    yam 
used." 

6 
s 

0 

Shoddy   uaed, 
or  "waste,  not 
includingthat 
made  in  mill. 

a5 
> 

OB 
"o 

0 

0 

1 

The  United  States. 

Pounds. 
40,  000 

$16,  000 

Pounds. 
5,150 

$518 

Pounds. 
67,  561 

$22,  970 

Pounds. 
20, 131, 151 

$2,  489,  783 

Founds. 
1,  523, 263 

$233,  833 

Pounds. 
279, 950 

$66,025 

1 

1,591,207 
6,500 

192,  714 
835 

169,  418 

20,  094 

300 
600 

75 
350 

0 

s 

-1 



^ 

338,  000 
40,  000 

39,  090 
4,800 

8,000 
10,  000 

2,000 
3,000 

172,  000 

41,500 

K 

q 

11 

5,000 
150 

500 
18 

1  002  798 

la.s;  n9R 

186,  900 

15,  553 

1,  062,  Oil 

55  592             96  O.^n 

6,150 

2,  828 
129,  603 

T? 

40,  000 

16,  000 

15  6'^5  791 

1,929,583 

11 

Ohio 

9(in 

I'l 

67,  561 

22  «7n 

633 

73,  694 

68,  856 

10,884 

31,  000 

18,050 

Ifi 

17 

406,  539 

49,  365 

2,525 

832 

in 

PRODUCTS 

States. 

Value  of  produc- 
tion at  wliole- 
sale. 

Woolen      half- 
liose. 

6 

1 

1 

6 
S 

q5 
0 

.a 
3 

<o 

0 

1 
0 

D 

2, 

1 

r 
1 

05 

'faC 

1 

i 

IB 

1 

0 
1 
0 

1 

The  United  States. 

$29, 167,  227 

Dozens. 
288,  111 

Dozens. 
1,  216,  274 

Dozens. 
627,  234 

Dozens. 
2,  053,  099 

Dozens. 
2,  491,  243 

oze^u. 
671,  712 

Dozens. 
41,  683 

Dozens. 
48,  462 

Dozens. 
199,  889 

Dozens. 
43,310 

Dozens. 
64,880 

2,  433,  271 

484, 124 

108,  200 

2,908 

3,000 

720 

2,  483,  596 

377,  249 

10,  000 

85,  000 

2,  362,  779 

861, 181 

9,  899,  540 

418,  825 

8,  935, 147 

30,  000 

595,  270 

2,600 

18.  817 

192,  000 

15,  000 

253,  275 

0 

16,  904 
11,  650 

122,  035 
41,  075 

49,  650 
1,500 

620 
2,500 

100 

207 

t 

730 

ff 

7 

MasHachusotts 

29,  025 
39,  500 

54,  622 
24,  500 

3,933 
47,  640 

212,  960 

31  000 

12,  700 
1,350 

26,  832 

106,  393 
9,750 

6,500 
160 

6,660 
300 

fi 

3,000 

in 

Missouri 

26,  500 
78,  000 

10,  500 

47,  500 

800 

368 

177,  247 

737,  009 

35 

300 
24,700 

3,600 
22,  639 

4,775 
33,  800 

11 

253,  715 
29,  296 

288,  295 

29,  400 

57,  455 

2,  205,  385 

50 

36, 000 

1 2  K(!W  JerHeV 

13  Now  Yoik  

10, 000 

30,  000 

900 

2,  399, 193 

4,000 

19,  533 

50 

1,005 

34,  000 

35,  025 
8,240 

18,  000 

118 

732 
13,050 
44,198 

14  '   Ohin             

1*) 

ion.  fiiiO 

2, 136,  844 

19,  577 

31,  430 

642 

16 

' 

17 

71,  404 

18 
19 

West  Virginia 

350 
208 

37 

1    91 B 

20 

___^ . 
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BRANCHES,  FOR  THE  YEAR  ENDING  MAY  31,  1880. 

HOSIEKY  AjSD  KNIT  GOODS. 


OPEKATIVEB. 

i 

MECHANICS,  WATCH- 
MEN, AND  LAIiOKKltS. 

OFFICERS  AND  CLERKS. 

& 

1 

1        o 

a 

=! 
0 

1 

28,885 

h 

O  o 

si 

$6,  701,  475 

1 

MATERIALB. 

Male. 

Female. 

Male. 

Female. 

Male. 

Female. 

fe  i  s 
5:1 

Fnreiim  wool  in  tbo 
condition  purchased, 
consurui-d  during  the 
year. 

Douicstic  Tvool  in  the 
condition  purchased, 
con.'^umed  during  the 
year. 

Value  at  mill  of  for- 
eign  and    domestic 
wool  consumed. 

1     •? 
o 

a 

t-  3 

ri 
O 

]'oun(h. 

(2 

> 

0 

1 

to 

s 

1 

a 

0 

1 

ID 

c 

i 

so 

o 

a 

a 

o 
t3 

(3 

6,681 

654 

150 

20 

3 

1 

1,424 

17,  699 

2,231 

647 

6 

189 

i 
....1        8 

= 

Pounds. 
448,  758 

Pounds. 
8, 146,  137 

Pounds. 
5,  927,  692 

587,113 
60,  OUO 

$3,821,183 

377,  .371 
21,  000 



138 
22 
15 

1,187 

471 

201 

3 

20 

1 

2,413 

705 

4 

114 

1,098 

604 

4,470 

574 

5,563 

24 

227 

226 
54 
42 

71 
9 
3 

1 

34 

1 

3 

2,211 

707 

284 

6 

21 

1 

3,411 

962 

12 

118 

1,753 

1,070 

7,  858 

745 

9,272 

39 

383 

4 

28 

064,  293 

92,  385 

24,  700 

460 

801 

100 

608,  007 

92,  324 

2,  819 

19,  300 

530,  117 

239,  761 

2,  036,  076 

94,  858 

2,  175,  913 

8,400 

101,  037 

700 

3,364 

126, 174 


975,  501 
00,  000 

'  

3 
4 

5 
0 
7 
8 
9 
10 

n 

12 

1 

! 

717 

52 

6 

3 

501 

309 

1,994 

50 

2,181 

3 

130 

1 

6 

100 
13 

64 

45 
445 
21 
550 
1 
9 
1 

111 
163 

43 
15 

' 

26 
13 

2 

7,206 

1,081,418 
180,  000 

674,  000 
90,  000 

446,  760 

60,  eoo 

1 

1 

[ 

1 

51 

101 

552 

97 

814 

8 

9 

""'76,'000' 

6,400 

186,  326 

29 
7 

331 
3 

125 
2 
8 
1 

10 
4 
64 

1,  080,  332 
169,  784 

2,  362,  643 

1,  118,  078 
11.3,  552 

2,  084,  734 

755,  903 

82,  266 

1,  373,  524 





2 

14 

1 

31 
1 

7 

47,  592 

1,  235, 126 

857,  373 

498,  353 

16 

401,333 

342,  833 

206,  006 

1 

18 
19 

20 

2 

1         1 

MATERIALB— continued. 


Pounds. 
8, 074, 137 


105, 


11,300 
73,436 


■a 


$1,901,749 


6,614 
31,  400 
9,000 


82,  615 
405 


2,882 
19, 187 


127,  945 

1,200 

1, 710,  501 


S  S  a 

pa 

Pounds. 
3,  753,  566 


50,  025 

226,  8(10 

76,  300 

1,536 

2,000 

500 

502,  511 

154,  600 

5,000 

36,  600 

96,  500 

106,  300 

538,  467 

241,  850 

,  682, 127 

22,  750 

1,200 

1,400 

7,100 


$2,  853,  722 


46,  025 

179,  405 

82,  850 

1,554 

1,800 

500 

409,  220 

127,  460 

4,000 

33, 150 

76,  300 

56, 150 

327,  943 

214,  265 

1,  268,  250 

13,  650 

1,600 

1,700 

8,000 


619 


Pounds. 
750,  255 


14,  582 

10,  000 

5,200 


88,619 

5,000 

400 

4,500 

2,500 

3,100 

46, 159 

3,850 

565,  145 


500 
'706 


$758,  803 


22, 101 
8,400 
6,800 


102.  094 

5,500 

500 

4,750 

3,800 

3,850 

59,  999 

6,450 

533,  109 


500 


ttH  el 


$631,  060 


33,467 
1,050 


71,422 
7,200 


Number. 
8,344 


723 

350 

30 


147 
1,121 


72,  999 

4.079 

109,  579 


247,  605 

350 

23, 184 


19 
4,800 


1,005 
10 


$28,  416 


2,931 
600 
120 


409 
2,610 


93 
18,  009 


,264 
17 

28 


275 


Tons. 
42,  980 


,659 
160 
135 


3,362 
153 


723 

2,446 

17,  069 

260 

12,  915 

75 

994 


■a 


$181,  253 


22,  928 
424 
510 


20,718 
593 


4,743 
7,089 
76,  690 
900 
39,  967 
388 
6,704 


g-c 


^S'g 


2, 104,  800 


269,  783 
47,  531 
4,000 


178,  860 

15,  0.59 

500 

700 

101,390 

36,  489 

857,  928 

18,751 

600,  727 

450 

72,  582 


50 


3s 
oizi 


$15,  210,  951 


1,013, 

290, 

1G3, 

1, 

1, 

1,394, 

226, 

5, 

41, 

1,  249, 

258. 

5,  072, 

241, 

4,  924, 

14. 

359, 


949 

895 

280 

554 

800 

500 

748 

637 

000 

575 

COO 

043 

058 

.'■,83 

138  i 15 

8:18  j  16 

938  117 

700  118 

125     19 


PK0DUCT8 — continued. 


i 
s, 

Kwms. 
47,178 

I 

1 

i 

1 
0 

1 

1 

i 

•A 

1 

1 
5 

'a 
0 

1 

Yarn,     worsted 
and  woolen. 

1 

to 
V 

0 

a* 

0 
go 

'a 

0 

1 

Coverlets. 

1 

A^alneofallprod- 
uct.s  not  here- 
tofore named. 

Dozens. 
20, 745 

Dozmis. 
105, 321 

Dozens. 
58, 522 

Dozens. 
72, 050 

Dozens. 
12,  389 

Dozens. 
49,  545 

Dozens. 
19,  868 

Pounds. 
25,  000 

Pounds. 
195,000 

Dozens. 
925 

Yards. 
453,  350 

Dozens. 
2,  800 

Kuwper. 
1,550 

Doz. 

_e2 

$1,546,713 

25,  oeo 

90,  000 

i' 

45,  000 

52,  700 
3,400 

20 

<      9 

26' 

1,680 





...... 

1,626 
75 

525 
500 

20,  675 
45 

"'""7,"235' 
t  .- 

14,  042 

56' 

256' 

2,000 

550 
50 

"  dob 

25' 

453,  850 

206,  500 

ioo 

149 



4.600 

* 

10,  000 


2,750 

"'i,'66o' 

35,  705 

310 

46,  735 

m' 

'"'si,' 225' 

718 

"'""2,' 806" 

.......... 

66,  500 

1,175 
2,  800 

37,"  657' 


i9,'466' 
"326' 

""■6,"588' 

"'ei.'sis' 

600 
10,340 

""i,m 

"'35,' 203 

'  "17,"  125" 
25' 

"i50,m 

""i,'5o6' 

50 

""62 

"'i,'io8,'4i8' 



620 

981 

110 

11 

12 
13 
14 
15 
16 
17 
18 
19 
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Page. 

AlpJioa 11,12 

Balmorals 10 

BeaverB 9>  14 

Binding H 

Blanketing 9 

Blankets 9 

Blankets,  horse 9 

Braiding  or  braids 13 

Buffalo  hair  and  noils 2,6,14,15,16,18 

Bunting H 

Camel's  hair  and  noils 2,6,12,14,15,10,19 

Capital  employed  in  business 2, 4, 12, 14, 15, 16, 18 

Cards,  sets  of,  and  daily  capacity 4, 12, 14, 15, 16, 18 

Carpets; 

Axminster 16 

Brussels 16 

Cottage 17 

Dutch 17 

Girthen 11 

Ingrain,  three-ply 11,16 

Ingrain,  two-ply 11, 16 

Eag 11,17 

Tapestry 16 

Velvet 16 

Venetian 16 

Wilton 16 

Cashmere 10 

Cashmerettes 10 

Cassimeres 9, 12, 14, 15 

Chemicals  and  dye-stuffs 8, 13, 14, 15, 17, 19 

Clerks 5,13,14,15,17,19 

Cloaking,  woolen 9 

Cloaking,  worsted 13 

Clothing,  horse  , 9 

Cloths 9,12,14,15 

Coal 8,13,14,15,17,19 

Coatings,  worsted 11,  '2 

CJmbing-machines,  and  dailj'  capacity 4, 1 2, 16, 18 

Cottfln,  used  on  cards 2, 7, 12, 14, 15, 18 

Cotton  warp 7, 13, 17, 18 

Cottonades 10 

Coverlet* 9  19 

^"^skins 9,12,14,15 

Dress  goods,  woolen 10 

Dress  goods,  worsted 11,12 

Druggets 17 

Elastic  frills 13 

^■"PMs 2,0,13,14,15,17,19 

Establishments,  number  of 2, 4, 12, 14, 15, 16, 18 

"It  doth 14 

Eelted  cloth 9 

Mf.  for  ladies' hats .'..' 14 

^•'Itiug,  hair .  14 


Felt,  saddle 

Felt  skirtings 

Felt,  trimming  and  lining 

Flannels 

Gaiters 

Gloves 

Hair  of  other  animals 2, 7, 12, 

Hats,  straw 

Hats,  wool 

Hoods 

Hose  and  half-hose,  mixed 

Hose  and  balf-hose,  woolen 

Hosiery,  cotton 

Italian  cloth  

Jackets,  cardigan 

Jackets,  fancy 

Jeans  

Kersey 

Kuit  goods,  fancy 

!   Knitting-machines 

Laborers 5, 13, 14, 15, 

Lastings '. 

Leggins 

Letter  of  transmittal 

Lining,  dress 

Lining,  felt 

Lining,  knit,  boot  and  shoe 

Lining,  rnbber-sboe 

Linsey  

Looms 4, 12, 

Materials 2,6,7,8,12,13,14,15,16,17, 

Mechanics 5, 13, 14, 

Mittens 

Mohair  and  noils C,  12, 

Noils,  shorts,  etc 

Nubias - 

Officers 5,13,14,15, 

Operatives 5, 13, 14, 15, 

O  vercoatiugs,  woolen 

Overcoatings,  worsted 

Piano-covers  

Picture-cord 

Products 2,9,12,13,14,15,16,17, 

Report  on  carpets,  other  than  rag 

Report  on  hosiery  and  knit  goods 

Report  on  wool  manufacture 

Report  on  woolen  goods 

Report  on  worsted  goods 

Reps 

Robes,  carriage 

Rolls,  woolen 

Rubber-shoe  linings 

Rugs 


Pagfi. 

14,15 

14 

14 

9 

18 

18 

14,16 

15 

15 

18 

18 

18 

18 

13 

19 

19 

9 

9 

19 

5,18 

17,19 

13,17 

18 

iii 

11 

14,15 

19 

14 

9 

16,18 

18,19 

15,17 

18 

16,18 

13,17 

19 

17,19 

17,19 

9,14 

11 

14 

12 

18,19 

2 

2 

1,2 

1 

1 

11,13 

9 

«40 

14 

17 
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Sacques 19 

Salaries 2,5,13,14,15,17,19 

Satinets  - 10 

Scarfs 19 

Serges 12, 17 

Sewing-maetiines 5, 13, 15, 17, 18 

Shawls,  knit 19 

Shawls,  woolen 10 

Shawls,  worsted 11, 13 

Shirts  and  drawers 18 

Shoddy 2,7,12,14,15,17,18 

Shorts,  noils,  etc 13, 17 

Skirtings,  felt 14, 15 

Skirts 19 

Spindles 5,13,17,18 

Suitings,  woolen 9, 12 

Suitings,  worsted 11, 13 

Summary  of  the  more  important  results  of  wool  manufac- 
ture     2 

Table-covers 14 

Tapestry ' 13 

Terry 12 
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Page. 
Tweeds jq 

Ulsters ig 

Upholstery  goods jj 

Wages 2,5,13,14,15,17,19 

Waists,  knit 19 

Watchmen 5,13,14,15,17 

Waterproof  and  repellants jq 

Wood .• 8,13,14,1.5,17,19 

Wool 2,6,12,14,15,16,19 

Wristers 19 

Yarn  manufactured: 

Cotton 19 

Mixed  woolen  and  worsted ]9 

Woolen 10,12,17,19 

Worsted 11, 13  17 

Yarn  used : 

Cotton • 19 

Merino ig 

Shoddy 13,17 

Silk 13 

Woolen 7,13,17,19 

Worsted  7,13,17,19 
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LETTER   OF  TRANSMITTAL. 


To  THE  SUPBEINTENDENT   OF  CENSUS. 

SiE :  I  have  the  honor  to  submit  herewith  the  final  report  on  the  manufacture  of  chemical  products  in  the 
United  States.  As  this  is  the  first  official  report  on  this  branch  of  industry,  its  preparation  has  been  attended 
with  extraordinary  difficulty,  owing  to  the  lack  of  fall  and  reliable  information,  particularly  in  matters  of  historical 
interest. 

Manufacturing  chemistry  is  so  intimately  associated  with  other  branches  of  manufacture  that  it  becomes 
difficult  to  locate  the  dividing  line  between  them.  In  this  report  the  plan  pursued  is,  so  far  as  practicable,  that 
adopted  by  French  statisticians.  No  attempt  has  been  made  to  describe  the  various  processes  employed  in  the 
preparation  of  chemical  products,  as  these  differ  so  widely  that  the  methods  employed  are  almost  innumerable.  In 
the  manufacture  of  a  single  article  the  processes  emijloyed  by  various  makers  are  often  essentially  different. 
Moreover,  such  descriptions  do  not  properly  belong  to  a  statistical  report,  but  can  be  found  in  works  on  technical 
chemistry,  and  in  the  records  of  the  patent  office. 

For  convenience  of  reference  the  report  is  divided  into  two  parts : 

Part  I  treats  of  the  general  industry,  with  special  mention  of  certain  important  products,  and  is  accompanied 
by  the  following  tables : 

Table  I. — Exhibiting  by  states  the  total  production  of  chemical  products  in  the  United  States. 

Table  II. — Exhibiting  the  statistics  of  the  chemical  industry  in  several  of  the  principal  cities.  These  points 
are  centers  of  manufacture,  and  to  secure  uniformity  in  compilation  statistics  are  given  of  the  total  manufacture 
within  a  radius  of  thirty  miles. 

Part  II  treats  of  the  manufacture  of  common  salt,  and  is  accompanied  by  the  following  tables: 

Table  I. — Gives  the  general  statistics  of  salt  production  in  the  United  States  for  the  census  year  1880. 

Table  II Showing  the  relative  production  of  the  various  salt-producing  states  according  to  the  censuses  of 

I860, 1870,  and  1880,  respectively. 

Table  III. — Giving  analyses  of  the  brines  and  rock  salts  of  the  United  States,  which  are  fairly  typical  of  their 
composition  in  the  various  sections. 

Table  IV. — Giving  analyses  of  various  brands  and  qualities  of  salt  from  the  different  sections. 

Many  small  tables  are  introduced  in  both  parts  of  the  report  when  special  mention  is  made  of  a  product  or  the 
locality  from  which  it  is  derived ;  but  these  are  mainly  compiled  from  the  tables  enumerated  above. 

In  the  compilation  of  these  statistics  I  have  been  efficiently  assisted  by  Mr.  John  Cooper,  of  Philadelphia,  to 

whom  my  thanks  are  due. 

Very  respectfully,  your  obedient  servant, 

W.  L.  EOWLAND, 

/Special  Agent. 
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paet  i.-chemical  production. 


GENERAL  DISCUSSION. 

Although  complete  statistics  of  the  chemical  industry  are  given  in  the  accompanying  tables,  it  is  desirable  to 
give  some  of  the  more  important  features  in  a  condensed  form.  No  statistics  are  available  to  exhibit  the  growth 
of  this  industry,  while  its  diversified  character  renders  it  impossible  to  consider  each  article  separately,  and 
therefore  only  a  few  chemical  products  have  been  selected  for  special  mention. 

During  the  census  year  1,349  establishments  were  in  operation,  with  aggregates  of  investment,  cost,  and 
production  as  follows: 

Number  of  establishments i  ;j49 

Value  of  buildings |19^  019, 139 

Value  of  machinery $15,656,476 

Total  capital _. $85,394,211 

Number  of  men  employed 26,  776 

Number  of  women  employed 1  493 

Number  of  children  employed 1  251 

Total  amount  paid  in  wages 111,840,704 

Tons  of  anthracite  coal  used 273, 161 

Value  of  anthracite  coal  used $968,  432 

Tons  of  bituminous  coal  used 319, 398 

Value  of  bituminous  coal  used $913,885 

Total  value  of  all  materials. $77,471,836 

Total  value  of  products $117,377,324 

By  this  it  will  be  seen  that  41  per  cent,  of  the  total  capital  is  invested  in  plant,  exclusive  of  land.  The 
average  yearly  wages  paid  is  $401  11,  allowing  the  same  wages  to  men,  women,  and  children;  if,  in  determining 
the  average  yearly  wages,  those  of  women  and  children  are  considered  as  half  those  of  men,  the  average  of 
men's  wages  will  be  $420  66.  This  makes  no  allowance  for  establishments  in  operation  during  only  a  portion  of 
tbe  year.  Inasmuch  as  a  few  discontinued  work  after  the  year  began,  while  many  more  commenced  operations 
(luring  the  last  half  of  it,  the  figures  given  represent  a  lower  average  of  wages  than  was  actually  the  case.  Only 
hands  employed  in  manufacture  are  included  in  these  statements,  clerks,  bookkeepers,  superintendents,  agents, 
and  carters  being  omitted. 

Among  the  materials  used  fuel  is  an  important  item  for  chemical  establishments,  and,  other  things  being 
equal,  cheap  coal  will  invariably  draw  the  manufacturing  chemist  to  its  neighborhood;  592,559  tons  of  coal, 
valued  at  $1,882,317,  were  consumed  in  this  branch  of  industry  during  the  year,  with  undetermined  quantities  of 
wood,  coke,  and  charcoal. 

Of  the  value  of  the  product  of  this  industry  10.08  per  cent,  was  paid  out  in  wages  and  66  per  cent,  for 
materials,  leaving  23.92  per  cent,  to  meet  the  cost  of  freights,  interest  on  capital,  rent,  superintendence,  and  other 
general  expenses. 

The  diversified  character  of  the  industry  allows  the  employment  of  capital  in  large  or  in  small  amounts,  many 
operations,  particularly  in  the  manufacture  of  potash,  being  on  so  small  a  scale  as  to  be  omitted  in  the  enumeration, 
since  the  law  only  admits  the  classification  of  establishments  that  produce  in  excess  of  $500  per  annum.  The 
amount  of  capital  employed  varies  from  merely  nominal  sums  in  many  establishments  to  nearly  $4,000,000  in 
others,  with  production  in  proportion  to  the  capital. 

Prom  the  statistics  of  Table  I  the  following  figures  may  be  deduced  as  the  average  for  each  establishment: 

Value  of  buildings $14,098 

Value  of  machinery  $11, 606 

Total  capital $63,302 

Number  of  hands  employed '~^ 

Total  amount  paid  in  wages $8,777  ♦ 

202  tons  of  anthracite  coal  used ^''^^ 

237  tons  of  bituminous  coal  used ^^'^'^ 

Total  value  of  materials $57,429 

Total  value  of  product $87,011 
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2  MANUFACTURE  OF  CHEMICAL  PRODUCTS  AND  SALT. 

The  following  table  shows  the  number  of  establishments  and  total  value  of  production  in  twelve  of  the  leading 
states,  in  the  order  of  production,  with  the  percentages  of  each,  compared  with  the  total  figures  of  the  United 
States,  only  those  states  being  given  separately  that  make  over  1  per  cent,  of  the  total  production  of  the  United 
States : 


EBTABLISmiEKTS. 

PEODUCT. 

States. 

EBTABLISHMENT6. 

PKODUCT. 

states. 

Nnmber. 

Percent- 
ages. 

Total  valne. 

Percent- 
age. 

Average 
percent- 
age for 
each 
establish- 
ment. 

Number. 

Percent- 
ages. 

Total  value. 

Percent- 
age. 

Average 
percent- 
age for 

each 
establish. 

ment. 

217 
181 
179 
62 
92 
52 
60 

16.08 
13.42 

$29,  805, 614 
20  RR4.  flfll 

25.39 
17.79 
9.04 
8.09 
6.54 
6.54 
6.17 

0.117 
0.098 
0.050 
0.130 
0.071 
0.126 
0.103 

39 
42 
29 
41 
41 
314 

2.89 
3.11 
2.15 
3.04 
3.04 
23.28 

$5, 827, 498 
3, 179,  700 
2,  693,  053 
2,  419,  743 
1,  968,  041 
7,  891,  624 

4.97 
2.71 
2.30 
2.06 
1.68 
6.72 

0.127 
0.065 
0.079 
0.056 
0.041 
0.021 

13.27     '        10  604  662 

Sonth  Carolina 

4.60 
6.82 
3.85 
4.45 

9,  499,  577 
7,  678,  374 
7,  681,  325 
7,  243, 122 

Ohio 

Twenty -six  other  states 

It  wili  be  seen  that  the  state  of  New  Tork  gives  25.39  per  cent,  of  the  entire  production,  followed  by 
Pennsylvania  with  17.79  per  cent.  The  last  column,  containing  the  average  percentage  for  each  establishment  in 
the  various  states,  shows  that  New  Jersey  has  the  largest  average  production  in  the  states  mentioned,  followed  by 
Missouri,  while  the  average  percentages  of  New  York  and  Pennsylvania  are  less. 

These  figures  represent  the  geographical  distribution  of  the  industry  as  a  whole,  but  the  distribution  of  each 
article  of  production  will  not  correspond  with  these  percentages.  Several  of  the  special  articles  enumerated  in 
Table  I  are  produced  by  only  a  few  establishments,  and  in  limited  quantity,  the  greater  portion  consumed  within 
the  United  States  being  imported  from  foreign  countries.  For  example,  only  one  establishment  mined  and 
produced  sulphur  during  the  census  year,  yielding  1,200,000  pounds,  while  176,238,600  pounds  were  imported; 
three  establishments  produced  80,518  pounds  of  aniline  colors,  while  563,872.12  pounds  were  imported;  one 
establishment  produced  56,292  pounds  of  phosphorus,  valued  at  $29,271,  while  the  importations  were  valued  at 
$78,253;  three  establishments  produced  40,259,938  pounds  of  soda  salts,  while  360,301,309  pounds  were  imported. 
On  the  other  hand,  four  establishments  produced  3,692,443  pounds  of  borax,  of  which  only  15,278  pounds  were 
imported;  and  six  establishments  produced  39,217,725  pounds  of  alum,  of  which  2,112,570  pounds  were  imported. 

The  following  table  serves  to  illustrate  the  distribution  of  the  manufacture  of  special  products,  giving  the 
states  in  the  order  of  production,  with  the  approximate  percentage  value  in  each,  compared  with  the  total  value 
of  products: 


GLYCERINE. 


states. 


Ohio 

New  Tork 
California. 
Missouri-. 
Kentucky. 


s  ©  += 

5  a  o 

fto  ft 


-< 


NITKO-GLl'CEETNE. 

■  ^ 

^  ^ 

ft2 

s  t> 

Statea. 

So^ 

K»§ 

Califoi-Dia 

PeDDsylvaiiia. . 
New  Jersey. .. 

Ohio 

New  York 

Massachusetts 
Michifran 


8TEAHIC-ACID  CANDLES. 


States. 


Ohio  

California. 
Missouri- . 
Kentucky. 
New  York 
Illinois 


Pi  a 


'fig's 

i^CJ   ft 


OLEIC-ACID   SOAP, 


States. 


Ohio 

Missouri 

Pennsylvania... 

niinoia 

New  York 

California 

New  Jersey 

Six  other  states, 


ftoft 


OTHER  HARD  SOAP, 


States. 


New  York ■ 

Illinois 

Pennsylvania 

Massachusetts 

Ohio 

New  Jersey 

Missouri 

Rhode  Island 

California 

Maryland — 

"Wisconsin ■ 

Connecticut -  •  -  - 

Twenty-four       other 
states. 


^  if 

•as»§ 


ftg? 


27 
17 
12 
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BOET  SOAP. 

MANUFACTURED   MANUEES.          1                    BULPHUKIC   ACID. 

POTABD. 

ACETATE   OF  LllIE. 

States. 

P.g 

2  > 

p.0  g 
Pio  p. 

States. 

Approximate  per- 
centage value  of 
product. 

States. 

tit 

p.gS 

P-o  p. 

States. 

so 
111 

p-SS 

P.O  P< 

States. 

tu 

<1 

40 

14 

11 

10 

6 

3 

2 

2 

2 

4 

Maryland 

27 

13 

12 

10 

8 

7 

5 

4 

3 

2 

9 

Pennsylvania 

26 
19 
12 
10 
9 
9 
4 
3 
2 
2 
1 
3 

41 

27 

10 

9 

6 

5 

50 
20 
19 
4 
3 
2 
1 
1 

New  York 

New  Jersey 

New  HampaMre 

Kew  Jersey 

New  Tork 

Massachusetts 

South  Carolina 

Pennsylvania 

Ohio 

Ohio 

'  Maryland 

Massachusetts 

lihode  Island 

Delaware 

Virginia 

Califnmin 

Illinois 

Illinois 

Eleven  other  atates 

Georgia 

Mi>*sonTi 

Eighteen  other  states. 

Seven  other  states 

SULPHATE  AMMONIA. 

CASTOR  OIL. 

DRY  COLORS. 

WHITE  LEAD. 

OTHER    SALTS    OF    LEAD. 

States. 

Approximate  per- 
centage value  of 
product. 

States. 

Approximate  per- 
centage value  of 
product. 

States. 

lit 
II 

ail 

States. 

go 

States. 

Si 
gll 

ftu  P- 

<1 

30 
24 
14 
7 
7 
6 
3 
2 
2 
2 
2 
1 

50 

25 

18 

C 

1 

34 

19 
16 
14 
10 
4 
1 
2 

24 

22 

21 

11 

6 

4 

4 

3 

3 

2 

New  York 

34 

9 

Illinoia 

California 

Massachusetts. V 

Ohio    

9 

]Eansas 

Illinois 

Massftchuaefcts 

Ohio 

5 

Ohio 

Massachusetts 

3 

DiBtrict  of  Columbia 

Kentucky 

1 

Five  other  states 

Two  other  states 
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4  MANUFACTURE  OF  CHEMICAL  PRODUCTS  AND  SALT. 

Table  I.— STATISTICS  OF  THE  CHEMICAL  INDUSTEY,  BY  STATES  AND  TEEEITOEIES:  1880. 


states  and  Territories. 


The  United  States  . 


California 

Colorado 

Connecticut 

Delaware 

District  of  Columbia  . 

Florida 

Georgia 

Illinois 

Indiana 

Iowa 


Kansas 

Kentucky  . 
Louisiana . . 

Maine 

Maryland.. 


Massachusetts . 

Michigan 

Minnesota 

Missouri 

Nebraska , 


Nevada 

New  Hampshire. 

New  Jersey 

Now  York 

North  Carolina  . . 


Ohio 

Oregon  

Pennsylvania 

Rhode  Island . . . 
South  Carolina  . 


Tennessee  . 

Texas 

trtah 

Vermont... 
Virginia  . . . 


"West  Virginia . 
"Washington .  - . 
"Wisconsin 


No.  of 
establish- 
ments. 


1,349 


42 
2 
41 
23 
12 

1 

4 

62 

16 

17 

12 
15 
7 
24 
60 

179 


7 

20 

62 

217 

1 

82 
2 
181 
41 
29 


Value  of  build- 
ings. 


Dollars. 
19,  010, 139 


Value  of  ma- 
chinery. 


368,  300 
7,000 
285,  050 
177,  200 
73,  50O 

400 

65,  600 

784,  429 

27,  400 

63,  456 

17,  290 
172,  988 

61,  090 
113,  600 
959,  350 

1,  530,  233 

65,  500 

35,  035 

767, 154 

35,  800 

31,  800 

31, 175 

1,  712,  920 

5,  508,  678 

40,  000 

1, 134, 100 
3,950 

3,  932, 125 
284,  250 
396,  550 

41,  206 
7,000 
4,700 

50,800 
133,  250 

23,  650 

500 

72,  200 


Dollars. 
15,  656,  476 


Total  capital. 


409,  725 
1,250 
305,  250 
219,  900 
41,  900 

150 

28,  000 

747,  849 

36,  550 

54,221 

15,  035 

137,  700 

63,301 

72,  800 

570,  839 

1,  067,  998 

66,  200 

19,  000 

691,  922 

35, 175 

24,800 

12,025 

1,  372,  344 

3,  619,  314 

30,  000 

938,  579 

8,200 

3,  824,  031 

353,  050 

592,  730 

45,  471 
5,833 
7,700 

28,  550 
105,  800 

60,  300 

200 

52,  784 


Dollars. 
85, 394,  211 


2,  406,  350 

36,  000 

1,  434,  260 

931,  379 

205,  967 

700 
245,  000 

3,  348,  550 
102,  700 
219,  600 

68,  009 
712,  440 
218,  701 
393,  480 

6,  678,  302 

6,828,473 
258,  692 
113,  500 

3,  415,  300 
119,  300 

274,  500 
80,  600 

7,  371,  400 
20, 141,  586 

350,  000 

5,  961,  003 

22,  000 

18,  349,  930 

1,291,136 

3,  496,  300 

127,  600 
30,000 
20,  000 
195,  900 
645,  700 

140,  900 

2,000 

251,  972 


AVERAGE  NUMBER  OF  DANIIS 
EMPLOYED. 


Males 

above  16 

years. 


26, 776 


548 
18 
506 
370 
132 

2 

82 

1,293 

73 

108 

43 

157 

87 

161 

1,361 

2,016 

198 

30 

1,114 

65 

63 

49 

2,345 

5,552 

100 

1,541 

8 

4,273 

605 

2,680 

64 
16 
4 
95 
795 


136 


Females 

above  15 

years. 


Children 

and 
youths. 


1,493 


16 

2 

30 

142 


Tot.ilamonnf 

paid  in  wages 

during  the 

year. 


1.251 


27 


1 

78 
429 


140 


336 
74 
10 


14 


72  98 


232 
270 

25 

122 


Dollars. 
11,840,704 


282, 614 
18, 200 
270, 754 
100,  026 
46,  875 

315 
28,377 
571,417 
23, 116 
34, 020 

12,902 
63,475 
45,943 
53, 461 
535,125 

853,784 
65, 158 
19,024 

542,769 
24,936 

33, 670 

19,849 

1, 172, 664 

2, 901, 960 

40,000 

706, 434 

3,700 

2,151,709 

274,657 

577, 100 

14, 406 
9,488 
2,778 

23,422 
125,010 

32,999 
1,000 
67,397 
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TABLE  I.— STATISTICS  OF  THE  CHEMICAL  INDUSTRY,  BY  STATES  AND  TERRITORIES:   1880. 


h 

MATERIALS. 

1 

PnODUCTB. 

'            T 

tnthracite  coal. 

Bituminous  coal. 

Yalne  ot     Total  value 
.all  other      of  all  ma- 
materiale.       terials. 

Aniline  colors. 

Anthracene. 

Sulphate  of  ammonia. 

Alum. 

Borax. 

Tow. 
173,161 

Dollars. 
968, 432 

Tons. 
319,  398 

Dollf^rs. 
913,  885 

DoUars. 
75,  612, 108 

Dollars. 
77,  494,  425 

Pounds. 
80,  518 

Dollars. 
107,  292 

Pounds.  . 
344, 114 

Dollars. 
99, 242 

Pounds. 
16,  575,  088 

Dollars. 
618,  485 

Pounds. 
39,  217,  725 

Dollars. 
808, 165 

Pounds. 
3,  092,  443 

Dollars. 
277,  233 

- 

1,793 

14, 987 

6,718 

288 

1,015 

43,  404 
1,162 
5,145 

1 

2,060,687       2,119,078 

47,838  ',          49,000 

1,763,160       1,822,435 

TQfi  070   '          ROQ   f\71 

1,422,443 

107,333 

1 

2 

1. 

54,124 
14,  004 
1,260 

375,  000 

15,  000 

3 

17,  W7 

2,011 

302 

4 

920 

3,530 

212,123 

500 

209,  600 

5,  854,  259 

86,  460 

175, 175 

126,  421 
455,  363 

216,  919 

500 

209,  600 

5,  935,  430 

89,544 

178,  710 

128,  lOO 
467,  973 

62,684 

8,875 

530,  000 

21,  200 

5 

6 

7 

2,993 

9,293 

19,821 
802 
995 

320 

6,060 

400 

350 

31,  788 

14,  886 
3,270 

71,  878 
3,084 
3,405 

1,679 

12,  610 

2,000 

2,100 

127, 185 

76,  748 
6,627 

1, 148,  000 

43,  000 

R 

9 

45 

130 

10 

11 

400,  000 
287,  000 

16,  000 
10,  045 

12 

13 
14 
15 

16 

17 

2,656 
1,050 

17,065 

13,  333 
8,442 

75,028 

313,108  :         328,541 
4,490,010  '    4,625,637 

7,  238,  927       7,  390,  703 
171,  358           177,  985 
115, 100           115, 100 

3,976,977  '    4,056,274 

4,6«4 

717 

950,000 

35,  000 



18 

668 

4,821 

30,  644 
1,127 

74,  976 
4,122 

250,  000 

10,  500 

19 

20 

37,  075 

48,  660 

5,  848,  370 

20,  050,  075 

150,  000 

4,  974, 132 

10,  000 

12,  687,  296 

1, 118,  491 

1,  233,  729 

36,  790 
12,  825 
23,564 
27, 185 
524,  075 

64,  463 

2,000 

311,031 

37,  075 

48,  060 

6,  088,  290 

20,  418,  018 

150,  000 

5,075,395 

10,  000 

13,  085,  892 

1, 169,  202 

1,  297,  704 

39, 114 

12,  825 

23,  C42 

27,  340 

528,  675 

73,  006 

2,000 

320,  651 

2,  270,  000 

169,  900 

21 

1 

22 

76,909 
76,308 

215, 945 
306,  663 

5,492 
17,  419 

23,  981 
61,  380 

1, 100,  000 
3,  872,  000 

41,  250 
149, 160 

6,  378,  550 
3,  750,  000 

91,  961 

70,  000 

23 

80,  518 

107,  292  1  265,  516 

73,  650 

24 

■  25 

lee 

105 

49,  363 

101, 158 

2,  500,  000 

86,  250 

26 

27 

60,934 
3,260 
9,625 

193,  393 
15,999 
40,725 

106,  734 
7,000 
4,541 

704 

205,  203 
34,  712 
23,  250 

2,324 

11, 250 

16,  000 

4,  999,  738 
142,  350 

185,  290 
5,000 

29,  089, 175 

646,  204 

?R 

29 

30 

31 

32 

12 

78 

33 

36 

155 

34 

1,160 
5,387 

4,600 
8,543 

21,000 

790 

35 

36 

37 

109 

625 

2,192 

8,995 



38 

995 


6  MANUFACTURE  OF  CHEMICAL  PRODUCTS  AND  SALT. 

Table  I.— STATISTICS  OF  THE  CHEMICAL  INDUSTRY,  BY  STATES  AND  TEEEITOEIES:  1880. 


States  and  Territories. 

PKODUCTS — continued. 

Bromine. 

Phosphorus. 

Castor  oil. 

Stearic  acid  candles. 

Founds. 
404,  690 

Dollars. 
114, 752 

Pounds. 
56, 292 

Dollars. 
29,  271 

Gallons. 

893, 802 

■J 

Dollars. 
790,  741 

Pounds. 
18, 963, 066 

Dollars. 
2,281,600 

1 

50,  000 

45,  000 

2, 596, 000 

375,000 

?, 

Colorado 

3 

4 

5 

District  of  Columbia 

6 

Florida  

7 

8 

192,  000 

140, 350 

1, 000, 000 

130,000 

<1 

in 

11 

13,  000 

10,100 

1^ 

1,  811,  920 

206,263 

IS 

14 

"MriiTift                             , 

• 

IS 

Ifi 

Masaacliiisetta 

17 

IS 

MiTiTi*^stnt»'                      <  <  .      .  ,               

19 

Missouri 

436,  302 

394,  041 

2,  200,  000 

284,000 

m 

Nebraska 

?A 

NeTada 

n 

New  Hampshire 

■^3 

New  Jersey 

56,292 

29, 271 

200,  000 

200, 000 

?4 

New  Tork 

940, 000 

150,080 

25 

SR 

Ohio 

156,860 

40, 462 

2,500 

1,250 

9,815,146 

1,136,337 

27 

Oregon 

m 

Pennsylvania 

90,000 

25, 120 

W 

Khode  Island 

30 

South  Carolina 

31 

Tennessee 

32 

Texas  

33 

Utah 

' 

34 

Vermont 

35 

30 

West  Viiginia 

163, 840 

49, 170 

37 

Washington 

,S8 

Wisconsin 

- 

996 


MANUFACTURE  OF  CHEMICAL  PEODUCTS  AND  SALT.  7 

TABLE  L— STATISTICS  OP  THE  CHEMICAL  Il^DUSTET,  BY  STATES  AND  TEEEITOEIES:  1880, 


TRODUCTe — continueil. 


Soaps. 


Oleic  acid  soap. 


Other  hard  soaps. 


BoUars.        Pounds.         Dollars. 
1, 707,  969     378,  743,  627     18,  299,  350 


94,  300 


108 


8,  927,  500 

1,  860,  000 

2,  626,  534 
742,  000 

1,  400.  679 

16,  000 


190, 720       68,  204,  500 
1,  808,  500 


3,  574,  025 


15,  386 


312,  400 


36,  600 
99,  224 


710, 356 


225, 482 
10,  800 


5,103 


3,  698,  000 

2,  907,  000 

3,  970,  000 

1,  004,  000 
8, 178,  000 

32,  991,  877 

2,  028,  500 
2,  610,  000 

16,  537,  669 
522,  000 

413,  200 

800,  225 

23,  062,  320 

95,  927,  871 


429,  860 
60,  000 

188,  041 
34,  000 
55,  024 

600 


Soft  soaps. 


Pounds. 
34, 494, 100 


949,  408 


35,  709,  464 

420,  000 

39,  433, 197 

8,  367,  540 

40,  000 

1,  222,  930 
610,  000 
608,  000 
350,  7«0 

1, 123,  000 

64,  785 

80,000 

6,903,411 


3, 183,  520 
61,  587 
177,  609 

159,  268 
112,  800 
164,  000 
59, 162 
350,  310 

1,  545, 125 

85, 157 

116,  900 

562,  663 

26, 160 

24,  792 

33,  012 

1,  328,  741 

4,  833,  497 


1,  495,  505 

24,  000 

2,  219,  580 
440,  270 

1,400 

46,  000 
28,  375 
38,  360 
20,  750 
52,  785 

4,530 

4,800 

329,  267 


,  519, 144 

6,000 

122,  710 


Dollars. 
358, 280 


11, 327 


Glycerine. 


Pounds. 
7, 117,  825 


394, 800 


1, 758,  760 


15,  505,  880 
145,  520 


250,  000 


2,  777,  256 
1,  679,  000 
4,  804,  510 


1,  217,  232 
736,  360 


24,  000 

27,  400 


89,  600 


832, 000 
20,  000 
84,320 


36,  600 

100 

2,711 


22,  617 


163,  479 
1,552 


2,760 


37',  846 

0,430 

50,  686 


575 


8,076 
7,242 


300 
290 


1,225 


3,120 

300 

1,054 


220,  964 


Dollars. 
961,  477 


38, 736 


Nitro-glycerine. 


Pounds. 
3,  039, 722 


Dollars. 
1,  830, 417 


1, 242, 424 


24,625 


40O,  000 


2, 190,  000 


3,  912,  061 


38,  000 


90,  000 

80,  000 


655,  680 


54,  000 
44,  000 


Manufactured 
mamires. 


Tons. 
727,  453 


Dollars. 
19,  921,  400 


1,000 


7,475 

37,  917 

6,300 


11,  287 

27,015 

1,574 


454,  990 
72,  000 


622,  835 


338,  037 
64,  000 


1,665 

1,823 

5,860 

191,  671 

69,  387 

900 

600 

5,905 

470 


20,  000 


248,  050 
998,  165 
199,  000 


341,  500 

633,  990 

44,877 

13,  000 


80,  859 
68,  336 

12,  000 

13,  366 


53, 507 
11,  979 
64,  794 

314 


28,  921 
629 


1,050 


42,  000 

68, 106 

175,  000 

5,  457,  258 

1,  920,  623 

27,  000 

12,  000 

146,932 

4,700 


Dry  colors. 


Pounds. 
67,  482,  415 


Dollars. 
4,  086,  821 


6,  490,  000 


832,  000 


7,  432,  442 


2,  290,  202 

2,  636, 159 

300,  000 

377,  025 


1,  432,  345 

156,  427 

1,  537,  230 

12,  670 


791,  341 
16,  300 


19,500 


166,  OOO 


4,  362,  OOQ 
14,  643,  968 


1,  776,  000 


34662,  000 


638,  000 


12,126 


12,  480 


62,  922 


405,  200 
1,  409,  734 


164,  600 


33,840 


1,000 


300 


8  MANUFACTURE  OF  CHEMICAL  PRODUCTS  AND  SALT. 

Table  I.— STATISTICS  OF  THE  CHEMICAL  mDUSTET,  BY  STATES  AND  TEEBITOEIES:  1880. 


States  and  Territories. 

PBODUCTS— con  tinned. 

White  lead. 

Other  salts  of  lead. 

Ground  barytes. 

Zinc  oxide. 

Acetate  of  lime. 

Founds. 
123,  477,  890 

Dollars. 
8, 770,  699 

Founds. 
11,  375, 466 

Dollars. 
758,  680, 

Tons. 
19, 165 

Dollars. 
371, 829 

Founds. 
20,121,761 

Dollars. 
766,  337 

Founds. 
6,593,009 

DoUarg. 
156,892 

1 

4, 000,  000 

260, 000 

100,000 

65,000 

1>. 

n 

6,000 

150,  000 

4 

Delaware 

5 

District  of  ColmnMa 

fi 

Florida 

• 

7 

S 

Illinois 

7,  889,  079 

489, 181 

<) 

Indiana 

in 

Iowa 

11 

Kansas 

n 

2,  365,  ODD 

176,  550 

150,  000 

9,000 

13 

14 

Maine 

2,200 

50,000 

15 

3,  240,  000 

4,  758,  521 

249,  000 
360,  073 

224,000 

136,  000 
1,600,000 

6,720 

3,560 
30,000 

16 

627,  474 

40,  000 

17 

1R 

Minnesota 

19 

Missouri 

26,  400,  324 
3,  000,  000 

1,  813,  600 
350,  000 

1,  082,  000 

71,100 

4,425 

100,  094 

660,  000 

29, 700 

?.n 

SI 

m 

m 

ITew  Jersey 

16,774,766 

654,  061 

80,000 
3,171,644 

1,800 
78,086 

?4 

New  York 

28, 144,  009 

1,  951,  507 

5,  234,  360 

292,  400 

S5 

North  Carolina 

?fi 

Ohio 

13,140,458 

967,  321 

345,  000 

21,  500 

30,405 

2,888 

27 

Oregon 

■>« 

30,  540,  499 

2,153,467 

3,  831,  632 

259,  205 

1,500 

20,  000 

2,  666,  600 

79, 698 

1,260,000 
45,000 

30,650 
2,250 

29 

Ehode  Island 

30 

South  Carolina 

31 

465 

10,685 

32 

Texas 

3,-! 

Utah 

34 

Vermont 

1 

177,465 

3,886 

3fl 

Vii-ginia 

4,575 

41,  060 

36 

"West  Virginia 

S,000 

475 

37 

Washington 

8« 

Wisconsin 



- 
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MANUFACTURE  OF  CHEMICAL  PRODUCTS  AND  SALT.  9 

Table  I.— STATISTICS  OF  THE  CHEMICAL  INDUSTEY,  BY  STATES  AND  TEEEITOEIES :  1880. 


PRODUCTS— continued. 

Potash  and  pearlash. 

Soda. 

Sulplinr. 

Sulphuric  acid. 

Glncoie. 

V.lluo  of  all 

other 

products. 

Total  value 

of  all 

products. 

POUTWis. 

4,571,671 

Dollars. 
232,  C43 

FouTids. 
40, 259, 938 

Dollars. 
866, 560 

Pounds. 
1,  200,  000 

Dollars. 
21,  000 

Pounds. 
308,  765,  432 

Dollars. 
3,  661,  876 

Pounds. 
151, 740,  400 

Dollars 
4,  551,  212 

Dollars. 
44,  927, 101 

Dollars. 
117,  37?,  324 

5, 105,  995 

129, 195 

959,  596 

35,  000 

1, 115,  717 

107,  921 

33,  340 

520 

12,  000 

1,  309,  439 

38,  281 

68,  Oil 

16,  865 
111,  151 

71,  758 
207,  728 
778,  405 

5,  565,  207 

107,  937 

85,  800 

1,  986,  538 

6,140 

34,  740 
38,  053 

3,  382,  921 
14,  001,  054 

3, 179,  700 

95,  000 

2,  419,  743 

1,  140,  086 

322,  439 

1,120 

353,  500 

7,  681,  325 

156,  470 

287,  743 

186,  233 
726,  255 
329,  659 
563,  517 
7,  243, 122 

10,  604,  662 

363, 104 

220,  540 

5,  827,  498 

387, 000 

283,  532 

108,  911 

9,  499,  577 

29,  805,  614 

300,  000 

7,  678,  374 

24,  COO 

20,  884,  991 

1,  968,  041 

2,  693,  053 

121,  520 

37,  075 

38,  360 
101,496 

1,007,106" 

209,  310 

5,600 

521,  388 

5, 103,  669 

53,  500 

400,  000 

5,000 

4, 140,  000 

62, 000 

48,  380,  000 

1,  450,  400 

232,506 

11, 625 

860,  460 

25,  812 

1,  050,  000 

2,  COO,  000 
43,  920,  000  ■ 

23,  016,  381 
980,  000 

15,  750 

85,  000 

340,  840 

326,  666 
4,916 

■      14,010 

1,393,962 

62,642 
5,840 

2,  880,  000 

57,  000 

1, 800, 000 

16,  560 

1,  200,  000 

21,  000 

1,440,000 

16,  540 

74,  994,  625 
41,  363,  543 

693, 113 
438,  723 

516,  600 

23,  442 

102,  500,  000 

3,  075,  000 

20,  761 

24,  200,  COO 

386,  000 

1,469,505 

38,  459,  938 

850,  000 

66,  346,  819 
9,  500,  000 

937,  622 
130,  000 

10,  611,  964 
1,  216,  052 
1,154,423 

49,  865 
9,010 

41,  795 
112,  200 

115,  204 

500 

71,741 

897,  000 
1,367,400 

9,000 
20,  511 

1,511,181 

94,423 

1 

999 
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MANUFACTURE  OF  CHEMICAL  PRODUCTS  AND  SALT. 

Table  II.— STATISTICS  OF  THE  CHEMICAL 


Centers  of  manufacture,  (a) 

No.  of 
establish- 
ments. 

CAPITAL. 

AVEKAGE  NUMBER  OF  HAHBS  EMPLOYED. 

Total 

amount  paid. 

in  wages 

during  the 

'  year. 

Value  of 
tiuildings. 

Value  of 
machinery. 

Total  capital. 

Males 

above  16 

years. 

Males 

below  16 

years. 

Females 

above  15 

years. 

Females 
below  15 

years. 

1 

New  Tork 

159 
109 
106 
43 
29 

35 
32 
16 
02 
33 

23 
35 
22 
12 
10 

7 
12 

Dollars. 

5,  530,  548 

3,  701,  722 

1,  064,  997 

898, 100 

595,  829 

752,  604 
864, 100 
602,  700 
493,  550 
338,  000 

345,  000 
451,  434 
189,  500 
167,  688 
78,  500 

61,  000 
73,  600 

Dollars. 

3,  641,  035 

3,  562,  697 

764,  918 

513,  029 

482,  779 

696,  422 
659,  254 
497,  400 
464,  000 
378,  425 

488,  400 
368, 161 
220,  600 
186,  300 
49,  000 

63,  301 
41,900 

Dollars. 
20,  078,  850 
17,  634,  773 

4,  438,  248 

5,  303,  252 

2,  651,  800 

3,  392,  200 

4,  393,  203 
2,  907,  200 
2, 146,  686 

2,  297,  550 

3,  009,  000 
1,  887,  704 
1,  290,  200 

699,  440 
372,  000 

218,  701 
205,  967 

5,467 
3,973 
1,464 
1,184 
839 

1,025 
962 

1,107 
822 
488 

1,772 
470 
403 
150 
132 

87 
132 

334 
176 

61 
6 

92 

23 

49 

109 

8 

8 

69 

5 
51 

419 

336 

50 

13 

5 

Dollars. 

2,899,412 

2,046,028 

727,  662 

505,  775 

428,710 

488,  687 
442,  000 
582,420 
372,353 
256,443 

886,779 
201,174 
189, 160 
60,  875 
29,260 

45,943 
46,875 

1 

9 

11 

"S 

69 

29 

102 

9 

81 

16 

10 
1 

18 

27 

3 

8 

ft 

0 

0 

S 

i] 

^ 

1 

5 
2 

0 

Centers  of  manufacture,  (a) 

PEODUCTS- 

-continued. 

Bromine. 

Phosphorus. 

Castor  oil. 

Stearic  acid  candles. 

Founds. 

Dollars. 

Pounds. 

Dollars. 

Gallons. 
200,  000 

Dollars. 
200, 000 

Pounds. 
940, 000 

Dollars. 
150, 000 

o 

56,  292 

29,  271 

^ 

Sj 

1,  000, 000 

2,  200,  000 
9,  805,  646 

130,000 

284, 000 
1, 135, 487 

f; 

623, 302 

530,  841 

7 

ft 

Buffalo                                                         ..     . 

f) 

TO 

50,  000 

45,  000 

2,596,000 

375,000 

11 

90, 000 

25, 120 

■jQ 

1,  811,  920 

206,263 

in 

Centers  of  manufacture,  (a) 

PKODUCTS — continued. 

Dry  colors. 

White  lead. 

Other  salts  oflead. 

Ground  barytes. 

Zinc  oxide. 

1 

Founds. 
16,418,968 
10,  165,  215 
4,  535,  000 
2,  699,  641 
83,  000 

156,  000 
551,  000 

Dollars. 

1,  095, 134 

637,  716 

366,  815 

52,  922 

10,  000 

17, 680 
120,  600 

Founds. 
28,  868,  000 
14,  906,  431 
4,  758,  521 
3,  240,  000 
7,  889,  079 

23,  928,  324 
10,  652,  213 
1,  600,  000 

Dollars. 

1,  726,  750 

1,  003,  450 

360,  073 

249,  000 

489, 181 

1,  690,  000 
760,  261 
130,  000 

Founds. 
5,  234, 360 
2,  924,  314 
627, 4J4 

Dollars. 

292,  400 

203, 128 

40,  000 

Tons. 

DoUars. 

Pounds. 
16,  774,  766 

DoUars. 
664,051 

500 

5,000 

/\ 

'^ 

1,  082,  000 
245,  000 



71, 100 
14,  500 

4,100 

96, 650 

660, 000 

29,700 

7 

1,  200,  000 

150,  000 

10 

4,  000,  000 

260,  000 

100,  000 

65,  000 

2,  003,  249 
824,  000 
832,  000 

20,  975 
30,  000 
12,480 

15,  634,  068 
2,  588,  245 
2,  365,  000 

1, 150,  017 
207,  060 
176,  560 

907,  318 
100,  000 
150,  000 

56,  077 
7,000 
9,008 

30, 405 

2,8£8 

11 



a  These  centers  include  all  works  situated  within  a  radius  of  thirty  miles  from  the  center  of  each  city,  and,  therefore,  in  many  cases  include  portions  of  adjoining 

states. 
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MATERIALS. 

PRODUCTS. 

Anthracite  coal. 

Bituminous  coal. 

Value  of 
all  other 
materials. 

Total  value 

of  all 
m.atorials. 

Aniline  colors. 

Anthracene. 

Sulphate 
of  ammonia. 

Alum. 

Borax. 

Tons. 
129,434 
67,189 
11,318 
1,044 
2,960 

668 

Dollars. 

435, 413 

230,746 

47,  458 

8,  406  ' 

9,254 

4,321 

Tons. 

12,  787 
85,  988 

13,  608 
31,  387 
18,  545 

30,  596 

34, 126 

7,050 

7,700 

6,718 

8,215 
20,  181 
10,  038 

6,048 
960 

400 
920 

Dollars. 

58, 146 
180, 157 

69,  307 
125,  579 

69,  042 

74, 120 
71,059 
17,  365 
38,  012 
43,  404 

16,  250 
26,  686 
21,  687 
12,  575 
8,600 

2,000 
3,636 

Dollars. 
m,  279,  961 
12,  434,  088 
5,  296,  572 
4,141,5.52 
4,  696,  288 

4,  004,  371 
3,  667,  007 
3,  293,  254 
2,  237,  679 
1,  901,  454 

970,  321 
1,  227,  875 
851,  548 
450,  498 
332,  000 

152,  007 
212,  123 

Dollars. 
19,  773,  520 
12,  845,  591 
5,  413,  397 
4,  275,  537 
4,  674,  584 

4,  082,  812 
3,  738,  726 
3,  312,  779 
2,  298,  010 
2,  019,  845 

1,  003,  296 

1,  254,  561 

873,  235 

403,  073 

3S5,  600 

K4,  007 
210,  919 

Founds. 
32,  000 

Dollars. 
42,  500 

Founds. 

265,  510 

11,  250 

Dollars. 
73,  650 
16,000 

Founds. 
4,  900,  000 
4,  459,  738 
950,  000 

Dollars. 
188,  250 
167,  740 
35,  000 

Pounds.      Dollars. 

5,220,000  1  100,375 
32,  247,  725  '  677,  790 

Pounds. 

Dollars. 

1 

o 

4,604 

717 

1, 148,  000 

250,  000 

1,  600,  000 

72,  000 

142,  350 

43,  000 

10,  500 

48,  750 

2,160 

5,000 

p 

436 
4,524 
1,703 

3,525 

2,160 
21,719 
14,987 

16,  725 

1,  750,  000 

38,  000 

130,  000 

10,  400 

040,  000 

1,  000,  000 

400,  000 

21,  000 

287,  000 
630,  000 

17,  550 

.37,  500 

10,  000 

790 

10,  045 
21,  200 

1^ 



1? 

1 

382 

1,260 

62,  684 

8,875 

PRODUCTS— coBtinued. 

Soaps. 

Glycerine. 

Nitro-glycerine. 

Phosphate  root. 

M.anufactured 
manures. 

Oleic  acid  so.ap. 

Otlier  liard  soaps. 

Soft  soap. 

Founds. 
1,964,946 
2,899,966 
111,  000 
140,  000 
1, 800,  000 

8, 540, 009 
14,  534, 019 

Dollars. 

102,  874 

256,  682 

600 

6,890 

190,  000 

312,  400 
704,  C56 

Founds. 
82,  019,  995 
31,868,384 
21,900,252 
7,  854,  000 
65,  329,  000 

14,  295,  869 

19,  282,  3C4 

20,  405,  000 
10,  605,  310 

7,  495,  000 

40,000. 
6,  382,  (168 

1,  438,  000 

2,  00.5,  000 
1,  073,  000 

3,  970,  000 
1,  400,  079 

Dollars. 
4, 128,  531 
1,  909,  346 
1,  077,  795 
336, 110 
3,  077,  440 

470, 103 
824,  651 
1, 187,  840 
537,  010 
308, 100 

1,400 

291,  340 

52,  405 

99,  500 

50,  285 

164,  000 
55,  024 

Pounds. 

5,  006,  390 

138,  600 

9,  892,  440 

Dollars. 

37,  550 

1,230 

85,  643 

Founds. 
2, 190,  000 

Dollars. 
312,600 

Founds. 
454,  990 

Dollars. 
338, 037 

Tons. 

Dollars. 

Tons. 

121,605 
96,  296 
45,609 

170,  980 
25,  400 

7,505 

6,900 

12.  000 

15,  604 

1,000 

64,  782 

150 

5,540 

1,665 

15, 100 

1,823 
6,300 

Dollars. 
3,  632,  652 
2,478,018 
1,  244,  253 
5,  005,  270 
620,  000 

160,  773 
204,  000 
420,  000 
226,  377 
20,  000 

1,  536,  690 

4,500 

145, 100 

42,  000 

476,  600 

68, 106 
109,  000 

1 

? 

3 

4 

768,  000 
250,  000 

3,000 
2,750 

5 

400,  000 
3,  740,  001 

38, 000 
523,  116 

6 

7 

560,  000 
1, 183,  000 

9,000 
13,  864 

8 

270, 000 
2, 135, 000 

10,  800 
94,  300 

'"so'i'.m 

"""38,736 

1,242,424 

'"'655,' 680 

9 

10 

103,  605 

559,  377 

11 

948,  832 

5,070 

1? 

15,000 

900 
15,  380 

160,000 
220,  964 

25,000 
24,  625 

677,  473 

259,  863 

13 

♦ 

14 

15 

16 

17 

_ 

PRODUCTS— continued. 

Value  of  all 

other 
products. 

Total  value 
of  product. 

Acetate  of  lime. 

Potash  and  pearlash. 

Soda. 

Sulphuric  a  cid. 

Glucose. 

Pounds. 

Dollars. 

Founds. 

Dollars. 

Foiinds. 

Dollars. 

Founds. 
80,  731, 175 
82,  628,  847 
23,  010,  381 
43,  920,  000 
4,  140,  000 

2,  880,  000 
4,  000,  000 
7,  000,  000 
9,  500,  000 
5, 105,  995 

Dollars. 

862.  817 
922,  142 
326,  666 
340,  840 
62,  000 

57,  600 
71,  000 
113,750 
130,  000 
129, 195 

Pounds. 

Dollars. 

Dollars. 
14,  664,  223 
16,  913,  801 

4,169,718 
774,  965 

1,  230,  380 

1,  981,  538 

1,  069,  012 

51,900 

2,  404,  699 
940, 196 

30,  600 
303,  927 
348,  695 
109,  151 

19,  200 

71,  758 
33,  340 

Dollars. 
29,  000,  794 
20,131,314 
7,  096,  405 
6,  773,  434 
5,  801,  001 

5,  753,  694 
5,  476,  633 
5.  024,  650 
3,  483,  500 
3,  001,  607 

2, 128,  007 

L  990,  325 

J,  432,  861 

710,  955 

555,  875 

329,  659 
322,  439 

1 

38,  459,  938 

850,  000 

^ 

3 

224, 000 

0,720 

4 

5 

6 

V 

100, 000 

5,6b'b 

102, 500,  000 

3,  075,  000 

8 

180,000 

5,750 

9 

10 



11 

8, 164,  965 
20,  200,  000 

11.5, 149 
315,  000 

12 

25,  000 

1,450 

13 

14 

897,  000 

1,  050,  000 
400,  000 

9,000 

15,  750 
5,000 

lb 

16 

17 
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12         MANUFACTURE  OF  CHEMICAL  PRODUCTS  AND  SALT. 

Industrial  progress  appears  iu  an  extraordinary  degree  in  the  advances  made  by  applied  chemistry  during  the 
present  century.  Scientific  research  has  opened  a  vast  field  for  the  application  of  many  new  and  valuable  compounds, 
and  has  also  reduced  the  cost  of  many  chemical  products,  rendering  some  hitherto  unimportant  chemicals  convenient 
and  economically  available  and  enlarging  the  applications  of  others  already  in  use.  Chemistry  has  unlocked  the 
treasures  of  the  earth  to  enrich  ttie  soil,  to  beautify  and  render  complete  our  homes,  to  clothe  us,  to  cure  or  relieve 
the  sick,  to  preserve  health  by  cleanliness  and  purification,  and  to  supply  the  means  of  illumination.  The  rapidity 
■with  which  the  experimental  discoveries  of  the  scientist  are  adapted  to  practical  purposes  is,  at  times,  astonishing 
to  the  investigator  himself.  Beside  the  utilization  of  our  natural  resources,  the  waste  products  of  manufacture 
are  the  constant  subject  of  investigation,  and  often  interesting  and  valuable  products  result  therefrom.  The  debt 
of  various  branches  of  art  and  manufacture  to  new  and  improved  methods  of  modern  chemistry  can  hardly  be 
overestimated.  Chemical  processes  and  products  are,  indeed,  so  intimately  associated  with  nearly  all  manufactures 
as  to  be  inseparable,  and  therefore  it  becomes  a  difficult  matter  to  locate  accurately  the  dividing  line  where 
manufacturing  chemistry  ends' and  purely  mechanical  operations  commence. 

In  this  report  the  plan  adopted  is,  so  far  as  possible,  similar  to  that  employed  by  the  statisticians  of  France. 
Preparations  of  drugs,  pharmaceutical  mixtures,  and  proprietarymedicines  are  not  enumerated;  but  manures,  soap, 
candles,  glycerine,  white  lead,  and  colors  are  included,  their  manufacture  being  true  chemical  processes.  The 
production  of  unground  dry  lead  and  colors  appears,  while  grinders  of  paints  and  colors  are  excluded  from  this 
tabulation. 

Petroleum  and  its  allied  products,  though  properly  classified  under  this  head,  have  been  made  the  subject  of 
investigation  by  the  Census  Oflice,  and  the  results  will  appear  in  a  separate  report. 

It  must  be  remembered  that  this  report  exhibits  the  statistics  of  the  industry  during  the  census  year,  from  June 
1,  1879,  to  May  31,  1880,  which  was  unfortunately  a  year  of  considerable  depression,  although  before  its  close  the 
tide  of  activity  set  iu  and  the  production  of  chemicals  was  largely  increased,  the  demand  being  met,  not  only  by  a 
greater  supply  from  existing  establishments,  but  in  many  cases  by  the  erection  of  additional  and  larger  works. 
The  production  of  glucose  during  the  census  year  gives  no  adequate  idea  of  the  extent  of  that  industry  at  the 
present  time,  [a) 

In  the  compilation  of  these  statistics  of  the  chemical  industry  a  number  of  the  products  have  been  deemed  of 
special  interest;  and  their  production  has  therefore  been  tabulated  separately,  and  has  been  particularly  mentioned 
in  the  following  pages. 

SODA. 

An  important  feature  developed  by  this  report  is  the  small  amount  of  soda  salts  produced  in  this  country. 
Soda  is  by  far  the  most  important  chemical  product  used,  and  its  consumption  has  borne  an  intimate  relation  to  the 
advance  of  civilization.  The  record  of  its  use  extends  to  very  early  times.  In  the  Old  Testament,  a  substance 
called  "neter  ",  which  effervesced  with  vinegar,  is  mentioned  as  having  been  used  for  cleansing.  This  is  probably 
the  same  Egyptian  word  which  the  Eomans  called  "  nitrum  ",  which  certainly  referred  to  soda,  and  not  to  saltpeter. 
The  word  "  natron"  first  occurs  in  Europe  in  the  fifteenth  century,  though  at  that  time  potash  and  soda  were  not 
recognized  as  different  substances,  but  as  only  modifications  of  the  same.  In  1702  a  difference  was  recognized, 
and  it  was  established  in  1736.  Until  the  time  of  the  French  revolution  potash  was  the  more  important  of  the  two 
salts,  and  was  distinguished  as  the  ''vegetable  alkali",  in  contradistinction  to  the  "mineral  alkali",  or  soda. 

Until  within  a  few  decades  potash  was  exclusively  prepared  from  wood  ashes,  as  it  is  now  in  this  country.  As 
the  demand  for  alkali  increased  with  augmented  population  and  higher  civilization,  the  inadequate  supply  of  potash 
in  Europe,  and  the  cost  of  transit  from  heavily-wooded  countries,  steadily  increased  its  cost.  For  this  reason  many 
attempts  were  made  to  utilize  the  soda  of  common  salt  by  conversion  into  the  carbonate,  but  they  were  not  successful 
until,  in  1791,  the  French  government  granted  Nicholas  Le  Blanc  a  patent  for  the  manufacture  of  soda  from  salt. 

The  invention  of  his  process  achieved  one  of  the  grandest  results  of  manufacturing  chemistry,  and  is  particularly 
noteworthy  as  being  perfect  from  the  beginning ;  for,  although  many  minor  details  have  been  altered  and  improved, 
the  principal  methods  employed  are  the  same  to  this  day.    The  process  consisted  of  two  parts : 

1.  The  formation  of  "  sodium  sulphate,  or  salt-cake",  by  the  decomposition  of  common  salt  with  sulphuric  acid; 
and  2.  The  formation  of  sodium  carbonate  by  mixing  and  heating  the  salt-cake  with  charcoal  and  limestone. 

This  process  is  still  used  for  the  production  of  soda  from  salt,  though  small  coal  has  been  substituted  for 
charcoal,  and  other  improvements  have  been  made  by  the  collection  and  recovery  of  the  waste  products.  The 
process  was  not  introduced  into  England  to  any  extent  until  1824,  and  has  never,  except  on  a  small  scale,  been 
adopted  in  this  country. 

a  According  to  an  article  by  Professor  Wiley  {Popular  Science  Monthly,  June,  1881,  p.  251),  "ou  August  1,  1880,  ten  glucose  factories 
were  in  operation  in  the  United  States,  consuming  daily  about  20.000  bushels  of  corn."  Professor  W.  H.  Brewer,  quoting  this  in  his 
census  report  on  the  cereals  (p.  106),  adds  that  he  has  personal  knowledge  that  the  capacity  of  on«  or  two  establishments  was  greatly 
underestimated,  and  that  the  daily  consumption  was  undoubtedly  much  more.  Professor  Wiley  is  also  quoted  by  Professor  Brewer  as 
estimating  for  May,  1881,  a  consumption  daily  of  35,000  bushels,  there  being  nine  new  factories  in  process  of  construction,  half  of  them 
then  running. 
1002 
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MANUFACTURE  OF  CHEMICAL  PRODUCTS  AND  SALT.  13 

The  uses  of  soda  are  almost  innumerable.  For  every  pane  of  window-glass  that  admits  light  to  our  houses 
and  shelters  us  from  the  weather  ;  for  every  pound  of  hard  soap  we  use ;  for  every  sheet  of  our  paper  whether  for 
writing  or  for  printing  ;  for  the  bleaching  of  cloth ;  and  even  for  the  manufacture  of  bread,  as  well  as  for  many 
other  important  and  necessary  articles,  we  are  largely  dependent  upon  this  chemical. 

The  total  consumption  of  soda  salts  in  the  United  States  during  the  census  year  is  estimated  at  398,500,000 
pounds,  while  the  total  production,  by  this  report,  is  given  as  40,259,938  pounds,  or  about  10  per  cent,  of  the 
consumption.  At  the  same  time  the  United  States  contains  vast  amounts  of  carbonate  and  sulphate  of  soda,  found 
in  large  lakes  and  deposits  throughout  the  western  states  and  territories. 

The  accompanying  map  has  been  prepared  to  indicate  the  position  of  the  more  important  of  these  formations, 
with  special  reference  to  facilities  for  railroad  transportation.  The  flat  tint  shows  that  portion  of  the  United  States 
denominated  "alkaline",  where  the  rainfall  is  less  than  the  evaporation,  by  which  soluble  salts  are  brought  to  the 
surface.  In  this  belt  occur  many  lakes  whose  waters  contain  a  greater  or  less  percentage  of  soda  salts,  as  well  as 
deposits  of  the  crystallized  mass.  In  most  cases  calcium  and  magnesium  salts  are  present,  but  usually  in  small 
amounts,  while  the  general  composition  of  the  salts  in  these  lakes  and  deposits  varies  from  nearly  pure  carbonate 
in  some  to  chloride  and  sulphate  in  others. 

This  "alkaline  belt"  is  situated  in  the  least  explored  region  of  the  United  States;  and  as  the  soil  is  generally 
unfit  for  cultivation  without  irrigation,  owing  to  the  insufficient  rainfall,  private  exploration  has  been  confined  to 
a  search  for  minerals,  and  but  little  attention  has  been  paid  to  the  alkaline  deposits.  It  has  therefore,  owing  to 
the  l^ck  of  reliable  information  of  the  extent  and  character  of  the  lakes  and  deposits,  been  impossible  to  obtain 
complete  data  for  the  preparation  of  this  map.  The  "alkali"  of  the  plains,  so  called  in  distinction  from  common 
salt,  is  largely  sulphate  of  soda.  The  accompanying  map  exhibits  the  location  of  a  number  of  these  deposits  or 
Jakes  that  I  have  visited,  or  concerning  which  reliable  information  has  been  obtained.  A  few  of  these  will  be 
subsequently  described  in  detail.  No  attemxtt  has  been  made  to  show  the  extent  of  these  deposits,  as  it  would  be 
impossible  on  a<lnap  of  so  small  a  scale. 

The  only  natural  deposit  now  worked  to  any  extent  for  soda  is  situated  in  the  Carson  desert,  Churchill  county, 
Nevada,  24  miles  south  from  Wadsworth,  the  nearest  point  on  the  line  of  the  Central  Pacific  railroad.  It  consists 
of  two  lakes,  evidentlj^  the  craters  of  extinct  volcanoes,  separated  by  a  distance  of  about  225  yards.  These  lakes 
are  cu'cular  in  form,  with  precipitous  banks,  rising  in  some  places  to  a  height  of  150  feet,  and  ha^e  no  outlet,  being- 
supplied  by  fresh-water  springs.  The  larger  lake  covers  an  area  of  402  acres,  and  is  very  deep,  soundings  having 
been  made  to  a  depth  of  170  feet.  The  water  of  this  lake  carries  carbonate  of  lime,  which  deposits  in  an  amorphous 
condition  on  the  rocks,  or,  meeting  the  concentrated  solution  of  soda,  combines  with  it  to  form  gaylussite,  which 
crystalhzes,  often  in  beautiful  forms,  on  any  convenient  substance. 

In  the  spring,  after  the  rainj^  season,  both  lakes  are  well  filled  with  water,  which  gradually  evai^orates  during 
the  summer,  concentrating  the  larger  and  causing  the  smaller  lake  to  become  nearly  dry.  An  analysis  of  a  sample 
of  water  from  the  larger  lake,  taken  in  August,  and  analyzed  by  Professor  O.  D.  Allen,  (a)  gave  in  1,000  parts : 

Per  cent. 

Sodium  cliloricle 64.9413 

Sodium  sulphate 13.  ''636 

Sodium  earbonate 39. 2482 

Sodiwn  sulphide 0.2384 

Potassium  sulphate ■ 3.6515 

Magnesium  carbonate 0.  0652 

SUica 0.2050 

Excess  carbonic  oxide 0-  ''658 

112.  5780 

A  sample  taken  and  analyzed  by  Mr.  Henry  Pemberton,  of  Philadelphia,  gave  : 

Per  cent. 

Sodium  carbonate ''•  ^^° 

Sodium  sulphate l-^^'^ 

Sodium  chloride - 7.  371 

corresponding  to  26.5  per  cent,  sodium  carbonate  in  the  solid  constituents. 

Several  attempts  have  been  made  to  work  this  lake,  but  all  have  been  thus  far  unsuccessful,  owing  to  the 
difaculty  of  economically  purifying  the  soda,  (b) 

In  the  spring  the  smaller  lake  covers  an  area  of  about  8  acres,  but  is  nearly  dry  by  the  end  of  the  dry  season. 
The  soil  in  and  around  the  lake  is  impregnated  with  soda,  and  at  various  points,  from  1  to  3  feet  under  the  surface, 
a  sea-green,  ice-like  mass  of  soda  is  found.     An  analysis  which  L  made  of  this  natural  soda  gave : 

Per  cent. 

Sodium  carbonate 7.5. 16 

Sodium  chloride ^ •  ^^ 

Sodium  sulphate ,^  •  ^^ 

Insoluble  residue "■^'^''^'^ 

The  natural  soda  thus  contains  only  3.26  per  cent,  of  foreign  soluble  matter. 

0  United  States  Geological  Exploration  of  the  Fortieth.  Parallel,  by  Clarence  King. 

!>  It  is  stated  by  the  superintendent  of  the  small  lakes  that  400  ton,s  of  soda  ^Ye^e  made  from  this  large  lake  in  the  simmer  of  1881. 


14         MANUFACTURE  OF  CHEMICAL  PRODUCTS  AND  SALT. 

The  lake  is  fed  by  numerous  small  springs  rising  from  the  bottom,  that  are  no  doubt  fresh  until  they  come  into 
contact  with  the  soda-saturated  soil,  which  is  thus  leached,  and  the  soda  brought  into  the  lake.  This  lake  is  divided 
by  means  of  earth-work  embankments  into  several  small  ponds  or  basins,  in  which  the  evaporation  is  effected  by 
solar  heat.  The  crystallized  product  is  collected  and  air-dried  under  open  sheds,  thus  losing  its  water  of  crystallization 
and  rendering  its  transportation  to  market  less  expensive.  It  is  sacked,  hauled  by  wagon  to  Wadsworth,  and  is 
sent  by  rail  to  Sau  Francisco. 

Several  smaller  deposits  in  Nevada  have  been  worked  at  various  times  in  small  amounts,  but  only  for  the  San 
Francisco  market,  as  the  cost  of  transportation  renders  it  impracticable  to  ship  East.  This  alkaline  belt  extends 
from  northwestern  E^evada  to  Death  valley,  in  California.  The  lakes  of  this  section  have  no  outlets,  and  are  all 
more  or  less  highly  saturated  with  the  alkaline  leachiugs  of  the  soil,  with  a  composition  varying  from  nearly  pure 
carbonate  to  sulphate  or  chloride.     The  alkaline  waters  and  deposits  of  this  belt  contain  nearly  pure  sodium  salts, 

A  large  deposit  of  nearly  pure  sulphate  of  soda  occurs  in  ISTevada,  close  to  the  California  line,  about  60  miles 
north  of  the  railroad.  This  bed  is  said  to  be  from  2  to  8  feet  in  thickness,  extending  over  an  area  of  from  100  to 
200  acres,  and  underlying  a  layer  of  soil  from  a  few  inches  to  2  feet  thick.  A  sample  of  the  soda,  analyzed  by  Mr. 
Henry  Pemberton,  gave : 

Per  cent. 

Sodium  sulphate 49.  33 

Sodium  cliloride 0.  93 

Water - - 49.74 

Silica traces. 

corresponding  to  98.15  per  cent,  sodium  sulphate  in  the  dried  mass. 

Analyses  of  alkaline  incrustations  or  efflorescences  in  Nevada,  published  in  the  United  States  Geological 
Exploration  of  the  Fortieth  Parallel,  gave — 

1.  Sample  collected  near  Hardin  City,  Nevada,  analyzed  by  Professor  O.  D.  Allen:  - 

Per  cent. 

Sodium  carbonate 52.  10 

Sodium  sulphate 27.  55 

Sodium  chloride ; 18.  47 

■2.  Sample  from  Brown's  station,  Nevada,  analyzed  by  E.  W.  Woodward: 

Per  cent. 

Sodium  sesquicarbonate 18. 15 

Sodium  sulphate 20.  88 

Sodium  chloride 49.  67 

Sodium  borate 11.  30 

3.  Sample  from  Peko  station,  Nevada,  analyzed  by  E.  W.  Woodward: 

Per  cent. 

Sodium  carbouate 73.50 

Excess  carbonic  oxide 10. 07 

Sodium  sulphate 4_  gO 

Sodium  borate 4_49 

Sodium  chloride 7_  55 

One  of  the  largest  and  most/ interesting  known  deposits  is  situated  70  miles  north  of  Eawlins,  in  Wyoming 
territory,  about  one  mile  from  Independence  rock,  and  consists  of  three. large  lakes,  called,  respectively,  the  New 
York  lake,  Wilmington  lake,  and  Horseshoe  lake.  The  New  York  lake  is  the  largest  of  these,  and  is  liquid  even  at 
the  end  of  the  dry  season.  A  sample  of  the  water  was  taken  for  analysis,  but  was  unfortunately  lost  in  transit; 
it  is  said,  however,  to  consist  mainly  of  sulphate.  During  the  rainy  season  this  lake  overflows  considerable  of  the 
surrounding  surface,  where  it  evaporates  during  the  dry  season,  and  the  salt  remains  as  a  deposit.  An  examination 
of  one  of  these  small  ponds  that  was  nearly  dry  showed  a  thin  crust  of  white  soda  salts  extending  over  most  of  the 
surface,  under  which  was  a  layer  of  soft,  sticky  blue  mud,  with  a  strong  odor  of  sulphureted  hydrogen.  This  layer 
of  mud  was  from  3  inches  to  2  feet  deep,  and  covered  a  sea-green,  ice-like  mass  of  soda;  but  having  no  facilities  for 
boring,  it  was  impossible  to  determine  its  depth.  A  sample  of  this  salt,  dried  at  110°  centigrade,  which  I  analyzed, 
contained : 

Per  cent. 

Sodium  carbonate 59.  24 

Sodium  sulphate _  19.28 

Sodium  chloride _     ]^25 

Other  salts __     j._  5-4 

Insoluble  residue 18.64 

The  Wilmington  lake  covers  an  area  of  about  75  acres,  and  is  divided  during  the  dry  season  into  two  lakes. 
At  the  time  these  lakes  were  visited  (October,  1880)  one  was  entirely  dry,  and  the  water  in  the  other  was  almost 
covered  with  a  snow-white  mass  of  soda  from  1  to  4  inches  thick.  Underlying  this  was  found  the  same  blue  mud, 
but  no  soda  deposit,  nor  has  any  been  found  by  deep  boring. 
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The  Horseshoe  lake  covers  an  area  of  some  20  acres,  and  contains  a  deposit  of  soda  averaging  5  feet  in 
tliickness.  From  the  center  of  this  lake  a  stream  rises,  the  size  of  one's  arm,  which  is  strongly  charged  with  soda 
salts. 

A  series  of  small  lakes  containing  soda  salts  extends  from  this  point  southward,  consisting  priucipally  of 
sulphate.  At  the  end  of  the  dry  season  they  bear  a  resemblance  to  partially  frozen  lakes,  from  the  crystallization 
of  the  soda  on  the  surface. 

Very  few  analyses  have  been  made  of  these  waters,  but  there  ha\-e  been  sufacient  to  show  the  occurrence  of  an 
abundant  supply  of  sulphate  of  soda,  with  a  considerable  quantity  of  carbonate. 

The  following  extracts  from  a  letter  to  the  Superintendent  of  Census  refer  to  one  of  these  deposits  located 
near  Laramie  City,  Wyoming  territory: 

Inasmucli  as  you  are  collecting  for  your  report  of  the  decennial  census  statistics  of  the  economy,  property,  and  resources  of  the 
people,  and  have  called  upon  me  for  data,  I  have  the  honor  to  submit  the  following  with  reference  to  the  deposits  of  native  soda  existing 
in  this  territory. 

Special  attention  was  tirst  directed  to  these  deposits  by  a  cube  of  the  material  taken  from  the  principal  one,  which  is  near  this  place, 
and  exhibited  at  the  centennial  exposition  at  Philadelphia.  The  cube  exhibited  contained  over  200  cubic  feet  of  solid  crystalline 
sulphate  of  soda,  almost  chemically  pure,  and  as  it  exists  in  its  native  state.  Its  constituent  elements,  as  well  as  I  can  ascertain,  are 
l)y  weight,  as  follows:  19.4  per  cent,  of  soda  and  24.8  per  cent,  of  sulphuric  acid,  constituting  44.2  per  cent,  of  sulphate  of  soda,  the 
residue  being  the  water  of  cry stallization  (55.8  per  cent). 

The  deposit  whence  the  sample  mentioned  was  taken  covers  an  area  of  more  than  100  acres,  being  a  solid  bed  of  crystallized 
sulphate  of  soda  about  9  feet  thick.  The  deposit  is  supplied  from  the  bottom  by  springs,  whose  water  holds  the  salts  in  solution.  The 
water  rising  to  the  surface  rapidly  evaporates,  and  the  salts  with  which  it  is  impregnated  readily  crystallize  into  the  form 
mentioned.  Upon  removing  any  of  the  material  the  water  rising  from  the  bottom  fills  the  excavation  made,  and  the  salts,  crystallizing, 
replace  in  a  few  days  the  material  removed.  Hence  the  deposit  is  practically  inexhaustible,  and  it  now  contains  about  50,000,000  cubic 
feet  of  chemically  pure,  crystallized  sulphate  of  soda  ready  to  be  utilized. 

As  the  material  of  our  native  deposit  is  already  sulphate  of  soda,  we  may  dispense  with  the  first  and  most  expensive  part  of 
Le  Blanc's  process,  the  production  of  sulphate  of  soda  from  chloride  of  sodium  and  sulphuric  acid.  All  that  we  have  to  do  is  to  convert 
the  sulphate  soda  into  the  carbonate,  and  here  the  latter  part  of  that  process  seems  precisely  adapted  to  the  purpose,  and  could  be 
economically  adopted,  charcoal  and  limestone  being  cheap  and  abundant  in  the  neighborhood. 

And  here  it  might  be  well  to  state  that  the  deposit  is  convenient  to  lines  of  transportation,  being  only  about  11  miles  from  this 
point  on  the  Transcontinental  railroad,  the  intervening  country  being  a  hard  and  level  plain,  affording  an  excellent  natural  road-bed, 
with  grass  and  an  abundance  of  good  water  at  convenient  intervals.  Hence  we  have  a  resource  here,  in  addition  to  our  mines  of  the 
precious  metals,  which  affords  a  most  promising  opportunity  for  the  profitable  and  safe  employment  of  capital  in  an  immense  industry. 
And  as  the  source  is  inexhaustible,  the  cost  of  production  such  as  to  preclude  successful  competition  by  the  importers,  and  other  deposits 
of  equal  extent  and  affording  material  of  equal  purity  cannot  be  found  in  this  country,  we  may  reasonably  hope  for  the  establishment 
of  an  industry  here  whose  product  will  supply  the  entire  soda  trade  of  the  United  States,  giving  employment  to  a  thousand  hands,  saving 
milUons  to  the  people,  and  enriching  its  proprietors. 
Very  respectfully,  your  obedient  servant, 

STEPHEN  W.  DOWNEY,  (a) 

Still  another  deposit  is  located  near  Morrison,  about  12  miles  from  Denver,  Colorado.    This  consists  of  three 
s,  averaging  5  feet  in  depth,  with  an  aggregate  area  of  16  acres.    An  analysis  of  the  water  by  Professor 

Sidney  H.  Short  gave  1.31  pounds  of  salts  of  soda  and  magnesia  to  the  gallon,  and  an  analysis  of  the  salts  found  in 

the  solution  gave : 

Per  cent. 

Magnesium  sulphate < 39.37 

Sodium  sulphatfe 32. 91 

Calcium  sulphate 4.51 

Aluminium  sulphate 1.50 

Silicate 6.10 

Water 15.53 

The  soil  surrounding  the  lakes  is  also  found  to  be  thoroughly  impregnated  with  thpse  salts,  an  analysis  of  soil 
near  the  lakes  giving  9.25  pounds  to  the  cubic  foot.  This  impregnation  is  said  to  extend  to  a  depth  of  at  least  52 
feet  over  an  area  of  80  acres.     Coal,  limestone,  sand,  and  fire-clay  are  found  in  the  immediate  neighborhood. 

In  the  Eeport  of  the  Geological  Survey  West  of  the  One-Hundredth  Meridian,  by  Lieutenant  Wheeler,  mention  is 
made  of  a  deposit  of  soda  near  Croton  Springs,  Arizona  territory.  The  flat  is  several  square  miles  in  extent,  and 
is  covered  with  a  thick  deposit  of  soda,  which,  upon  analysis,  gave  the  following  percentages : 

Per  cent. 

Sodium  sesquicarbonate 15. 51 

Sodium  sulphate ~i.&Q 

Sodium  chloride ^-  ^'^ 

Other  salts  and  loss ^-^^ 

"  A  letter  from  Mr.  Downey,  dated  March  9,  1882,  states:  "A  road  has  already  been  constructed  from  Laramie  City  to  these  deposits 
oy  the  Union  Pacific  Railway  Company,  who  intend  putting  up  works  at  or  near  Laramie  City  lor  the  purpose  of  working  the  soda  very 
extensively."  ^g^. 
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There  are  two  small  ponds  in  the  flat  which  contain  a  saturated  solution,  and  deposit  during  the  dry  season  a 
white  crust  on  the  shore.     An  analysis  of  this  gave : 

Per  ccnr. 

Sodium  sesf|uicarl)Ouate 26.25 

Soduim  sulphate 60.03 

Sodium  chloride 13. 14 

Other  salts 0.58 

Although  these  lakes  and  deposits  occur  over  such  a  wide  extent  of  country,  few  have  been  examined  with  a 
view  to  establish  the  manufacture  of  soda,  the  high  cost  of  transportation  andjiresent  distance  to  railroad  having 
combined  to  render  it  economically  impracticable.  The  territories  are  now  being  rapidly  developed  by  the  building 
of  new  raiboads,  and  the  time  is  near  at  hand  when  reduction  in  railroad  freights  will  make  these  deposits  available 
for  the  manufacture  of  soda. 

MAEUFACTUEED  MANURES. 

Within  the  past  ten  years  the  consumption  of  manures  has  increased  to  an  enormous  extent,  until  their 
manufacture  has  become  oue  of  the  great  industries  of  the  United  States,  producing  during  the  census  year 
finished  goods  to  the  value  of  $19,921,400. 

Previous  to  1800  only  three  patents  for  manures  appear  on  the  British  patent  roll.  In  the  first  third  of  the 
present  century  a  few  more  were  granted,  but  it  was  not  until  the  time  of  Baron  Liebig  that  the  industry  was 
brought  into  prominence.  In  1840  Liebig  produced  his  memorable  work  on  organic  chemistry  in  its  application  to 
agriculture  and  physiology,  and  from  the  works  of  this  eminent  chemist  agricultural  chemistry  received  a  great 
impetus.  In  1842  Mr.  J.  B.  Lawes  secured  a  patent  in  Great  Britain  for  the  conversion  of  tricalcic  into  monocalcic 
phosphate  by  means  of  oil  of  vitriol.  The  suggestion  of  this  method,  which  has  become  the  foundation  of  the 
modern  industry  of  manures,  is  none  the  less  due  to  Liebig.  He,  however,  proposed  to  increase  the  fertilizing 
power  of  bone-dust  by  this  means,  while  Lawes  proposed  to  use  the  mineral  phosphates.  Although  bone-dust 
must  still  be  considered  an  important  constituent  of  these  manures,  mineral  phosphates  have  now  become  the 
largest  source  of  supply. 

Bearing  in  mind  the  greatly  increased  demand  for  phosphatic  manures  of  this  description,  consequent  upon 
their  universally  beneficent  effects  iu  the  field,  which  would  not  otherwise  have  been  met,  and  the  rednction 
effected  iu  their  cost,  at  the  same  time  with  many  other  practical  advantages  which  the  command  of  these  manures 
affords,  we  perceive  that  the  means  for  rendering  available  for  our  present  use  the  stores  of  phosphate  of  lime  laid 
up  by  nature  in  a  mineral  form  constitute  without  doubt  the  greatest  boon  conferred  by  modern  chemistry  on 
agriculture. 

The  general  effects  of  manufactured  manures  may  be  best  uuderstood  by  bearing  in  mind  the  connection 
between  their  principal  constituents  (which  for  simplicity  we  may  regard  as  nitrogen  and  phosphoric  acid)  and 
eultivated  produce.  All  the  albuminous  compounds  of  plants  or  the  flesh-forming  principles  of  food  contain 
nitrogen  as  their  characteristic  constituent,  as  well  as  smaller  quantities  of  i)hosphorus  (derived  from  phosphoric 
acid),  in  combination  with  the  commoner  organic  elements,  carbon,  hydrogen,  and  oxygen.  Again,  phosphoric  acid 
combined  with  bases,  especially  lime,  forms  a  considerable  portion  of  the  ash  of  all  agricultural  produce.  By  the 
constant  removal  of  these  essential  elements  the  soil  becomes  impoverished,  unless  they  are  returned  to  it  in  the 
form  of  manures.  Liebig  laid  down  as  the  prime  condition  of  sound  success  this  principle,  viz:  ''The  faithful 
restitution  to  the  soil  of  the  ash  constituents  removed  by  the  cropsP 

When  England  was  searching  the  world  for  means  to  enrich  an  impoverished  soil,  Liebig  said : 

England  is  robbing  all  other  countries  of  the  conditions  of  their  fertility.  Already,  in  her  eagerness  for  bones,  she  lias  turned  up  the 
battle-grounds  of  Leipsic,  of  Waterloo,  and  of  the  Crimea;  already  from  the  catacombs  of  Sicily  she  has  carried  away  the  skeletons  of 
many  successive  generations.  Annually  she  removes  from  the  shores  of  other  countries  to  her  own  the  manurial  equivalent  of  three  and 
a  half  millions  of  men,  whom  she  takes  from  us  the  means  of  supporting,  and  squanders  it  down  her  sewers  to  the  sea.  Like  a  vampire 
she  hangs  upon  the  neck  of  Europe,  nay,  of  the  entire  world,  and  sucks  the  life-blood  from  nations,  without  a  thought  of  justice  toward 
thom,  without  a  shadow  of  lasting  advantage  for  herself. 

In  like  manner,  we  may  say:  America  is  robbing  herself  of  the  conditions  of  fertility.  Already  has  she 
exhausted  many  of  the  rich  valleys  of  the  East  and  begun  vigorously  to  draw  upon  the  fertility  of  the  West. 
Annually  she  sends  away  food  sufficient  for  millions  of  men,  and  the  remainder  she  is  squandering  down  her 
sewers  to  the  sea. 

To  malje  return  to  the  soil  of  the  elements  renioved  therefrom  is  the  only  way  to  counteract  this  great 
evil,  and  for  this  purpose  the  manufactured  manures  have  proved  themselves  most  eminently  adapted.  The 
exhaustion  of  the  soil  in  the  eastern,  middle,  and  southern  states  has  created  a  large  demand  for  manufactured 
manures,  particularly  in  cotton-  and  tobacco-producing  sections.  This  demand  has  been  augmented  by  a  constantly- 
increasing  call  for  these  manures  from  the  older  and  more  densely  populated  portions  of  the  West,  until  the 

production  has  assumed  gigantic  proportions. 
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The  following  table  exhibits  the  distribution  of  the  industry,  with  the  total  production  of  each  state  having 
more  than  one  establishment,  during  the  census  year.  Since  that  period  the  manufacture  has  largely  increased, 
particularly  in  South  Carolina,  the  chief  source  of  mineral  phosphates  in  the  United  States  : 


states,  etc. 


No.  of 

establisli 

menta. 


Total. 


Connecticut 

Delaware 

DiBtrict  of  Columbia. 

Georgia 

Illinois 

Indiana 

Kentucky 

Leaieiana 

Maine 

Marylanil 

MaaBacliUsetts 

MiBSonri 


Tons. 


278 


13 

19 

3 

4 

7 

6 

4 

2 

4 

40 

24 

7 


7,475 

37,  017 

6,300 

11,287 

27,  015 

1,574 

1,665 

1,823 

5,850 

191,  571 

69,  387 

5,905 


Value. 


1,821,400 


248, 

908, 

199, 

341, 

633, 

44, 

42, 

68, 

175, 

5,  457, 

1,  920, 

146, 


050 
165 
000 
500 
990 
877 
000 
106 
000 
258 
623 
932 


States,  etc. 


I    No.  of 

establish 

menta. 


Tons. 


Nebraalia 

New  Jersey 

New  York 

Ohio 

Pennsylvania... 
Ehode  Island  . . 
South  Carolina. 

Tennessee 

Virginia 

West  Virginia. 
Wisconsin 


California,  Iowa,  Michigan,  Minnesota, 
and  North  Carolina. 


18 

26 

9 

31 

12 

7 

3 

28 
2 
2 


470 
80,  869 
88,  336 
13,  365 
53,  507 
11,  979 
64,794 

314 
28,  921 

629 
1,050 
15,  460 


Value. 


$4, 700 

2,  290,  203 

2,  036, 159 

377,  025 

1,  432,  345 

156,  427 

1,537,230 

12,  670 

791,  341 

16,  300 

19,  500 

372,  000 


The  raw  materials  commonly  employed  may  be  divided  into  three  groups : 
a.  Mineral  and  animal-bone  phosphates. 

1).  Animal  refuse,  i.  e.,  fish-scraps  from  the  manufacture  of  oil,  meat  refuse  from  the  slaughter-houses,  and 
oil-cake  from  the  oil  manufacture. 

c.  Sulphate  of  ammonia. 

SOUTH  CAEOLINA  PHOSPHATES. 

The  principal  mineral  phosphate  in  use  in  this  country  is  obtained  in  the  state  of  South  Carolina.  The  extent 
of  accessible  deposits,  so  far  as  known,  is  represented  by  the  accompanying  map,  prepared  and  kindly  furnished  to 
the  Census  OfiBce  by  Dr,  C.  U.  Shepard,  jr.,  chemist  to  the  department  of  agriculture,  Charleston,  South  Carolina. 

It  must  be  distinctly  understood,  however,  that  all  the  tract  indicated  by  the  red  shading  is  only  here  and  there 
available  at  the  present  time,  the  deepest  shaded  portions  of  the  map  representing  the  most  accessible  '.'river 
deposits".  The  red-colored  territory  represents,  approximatively,  240,000  acres,  while  the  extent  of  the  accessible 
deposits  may  be  roughly  estimated  at  10,000  acres.  This  section  is  low  and  flat,  generally  not  more  than  10  feet, 
above  high- water  mark,  while  elevations  of  over  20  feet  are  rare.  The  phosphate  rock  is  found  in  lumps  or  nodules, 
distributed  in  layers  of  varying  thickness,  and  usually  only  a  few  feet  under  the  surface.  Where  water-courses 
have  intersected  this  region  the  rock  has  been  deposited  in  the  beds  of  the  streams,  and  this  has  caused  mmmg  to 
be  divided  into  two  classes,  namely,  "  land  mining  "  and  "  river  mining  ". 

Profitable  land  mining  depends  mainly  upon — 

1.  The  location  of  the  deposit  with  reference  to  point  of  shipment  or  consumption. 

2.  The  difficulties  to  be  encountered  in  inining,  namely,  the  depth  and  character  of  the  overlying  earth, 
drainage,  presence  of  trees,  etc. 

3.  The  quality  of  the  rock. 

4.  The  extent  and  yield  of  the  deposit. 

5.  The  supply  of  water,  wood,  and  labor. 

6.  The  facilities  for  removing  the  rock. 
Profitable  river  mining  is  chiefly  dependent  upon — 

1.  The  location  with  regard  to  both  commerce  and  health. 

2.  The  depth  of  water  and  liability  to  storms. 

3.  Thickness  and  character  of  the  rock-bed.  i.       u  n 

4.  The  probable  occurrence  with  the  rock  of  troublesome  concomitants,  such  as  marl  and  oyster-shells. 

5.  The  quality  of  the  rock.  ,      n      ■   ■       ■       „<-  ^.^^flfoWa 
The  depth  of  the  deposit  in  either  case  is  a  very  important  matter,  as  at  present  land  mining  is  not  profitable 

at  an  average  depth  exceeding  6  feet,  nor  water  mining  at  a  depth  exceeding  20  feet.  The  generally  level  charac  er 
of  the  strata  in  tliis  section  is  fovorable  to  successful  mining.  In  many  places  phosphate  beds  are  'o^^;^^^ 
20  acres  or  even  hundreds  of  adjoining  acres  of  land  wher^  mining  is  carried  on  at  a  depth  J"*  e^«^«;^>"8  «  '^f^ 
form  the  hottom  of  broad  and  shallow  stretches  of  water  at  a  tolerably  uniform  depth  Jhe  e,  1  oweve  ,  a^e  he 
exceptions,  and  hence  the  extent  of  accessible  deposits  is  limited  to  a  small  percentage  of  the  whole  ^^ZtZmi 
Tbe  rock  occ«rs  in  nodular  masses,  nearly  round  or  kidney-shaped,  that  from  the  land  "^''^^^^^^fll'^^^^^^^^ 
in  color,  and  from  the  water  bluish  black.  The  thickness  of  the  stratum  averages  b,  and  ['^^'^^.^^^^j^.^j'^X?; 
The  yield  per  acre  varies  from  300  to  1,200  tons.  Numerous  fossils  of  both  land  and  marine  animals  occar, 
associated  with  the  rock.  ^"'■'' 
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Beginniug  at  the  uortheast  corner  of  the  accompa,nying  map,  the  first  deposit  observed  is  in  the  Wando  river. 
This  has  produced  many  thousand  tons  of  high-grade  rock,  in  small  dark  nodules,  raised  mainly  by  tongs.  To  the 
northwest  of  this  deposit  are  the  rock-beds  of  the  eastern  branch  of  the  Cooper  river.  These  contain  a  considerable 
quantity  of  rock,  richer  toward  the  junction  of  the  two  branches,  but  have  been  very  little  worked.  The  largest  of 
the  accessible  deposits  underlies  that  section  included  between  Back  and  Stono  rivers  and  Eantowle's  creek.  This 
is«a  land  deposit,  and  occurs  at  a  remarkably  uniform  depth.  The  Stono  river  has  been  successfully  worked  for  a 
long  time,  and  is  still  a  popular  field,  owing  to  the  favorable  depth  of  water  for  working,  either  with  dredges  or 
with  tono-s  its  proximity  to  the  city,  and  the  easy  manipulation  of  the  rock  in  process  of  manufacture. 

The  deposits  of  the  Edisto  river  are  of  good  quality,  but  lack  continuity  and  uniformity  in  depth.  An  extensive 
deposit  of  rock  occurs  in  the  Bull  and  the  Coosa  rivers,  and  underlying  Chisholm  island,  that  has  furnished  a 
large  proportion  of  the  amount  shipped.  Several  very  heavy  beds  of  phosphate  rock  occur  in  the  neighborhood 
of  Beaufort,  but,  unfortunately,  they  are  of  low  grade,  and  are  not  worked  at  present. 

A  large  income  is  annually  yiekied  to  the  State  from  royalties,  and  the  right  to  mine  in  the  rivers  is  granted 
by  the  state.  Two  forms  of  privileges  are  granted,  "exclusive  rights"  and  "general  rights "5  the  former  give 
permission  to  mine  exclusively  within  certain  limits,  while  the  latter  allow  mining  in  any  river  deposit  to  which 
no  "  exclusive  right"  has  been^granted.  Both  are  subject  to  a  royalty  of  $1  per  ton  on  all  mined,  {a)  The  income 
to  the  state  from  land  phosphate  is  derived  from  the  usual  state  tax  assessed  on  one-half  the  value  of  the  rock 

mined. 

The  following  table  gives  the  statistics  of  "  the  mining  of  phosphate  rock  in  South  Carolina": 


AVEKAGE    NUMBER 

^ 

OF      HAND8 

EM- 

'd 

MATEKIALS. 

PEODHCT. 

PLOYED. 
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t> 

'■^ 
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t> 
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H 
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21 

$2,  071,  300 

2,405 

70 

10 

$490,  047 

6,800 

$28,  000 

3,376 

$17,  550 

$279, 109 

$324,  659 

211,377 

$1,123,823 

WATEB  PHOSPHATE. 

5 

485,  300 

904 

1 

190,  288 

6,000 

24,000 

1,326 

7,000 

240,  694 

271,  694 

107,  772 

564,446 

i 

230,  000 

230 

16, 159 

550 

2,750 

200 

2,950 

10, 166 

55, 172 

Total          

9 

715,  300 

1,134 

1 

206, 447 

6,000 

24,000 

1,876 

9,750 

240,894 

274,644 

117,  938 

619,618 

LAND  PHOSPHATE. 

10 

1,  291,  000 

971 

69 

10 

247,  600 

800 

4,000 

1,500 

7,800 

37,  900 

49,700 

81,  740 

444,800 

.  2 

65,  000 

300 

36,  000 

315 

315 

11,699 

59,405 

Total                

12 

1,  356,  000 

1,271 

69 

10 

283,  600 

800 

4,000 

1,500 

,       7, 800 

38,  215 

50,  015 

93,439 

504,205 

The  mining  of  the  South  Carolina  rock  was  begun  in  1868,  and  increased  very  rapidly  during  the  following 
ten  years,  stimulated  by  an  increasing  foreign  demand,  which  suddenly  fell  off  in  1870,  owing  to  the  depression 
existing  in  England  and  on  the  continent  of  Europe.  The  following  table,  prepared  by  Mr.  E.  Willis,  of  Charleston, 
shows  the  shipments  of  crude  rock  from  South  Carolina: (6) 


1875- 

1876. 

1877. 

J878. 

From  June  1,  1874,  to  May  31, 

From  Jnne  1,  1875,  to  May  31, 

From  June  1,  1876,  to  Mav  31, 

From  June  1, 1877,  to  May  31, 

1875. 

1876. 

1877. 

1878. 

Tons  shipped  from— 

1^ 
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Total 

70,  546 

32,  560 

19,  684 

122,  790 

75,  815 

38, 231 

18,  850 

132,  896 

102, 767 

47,053 

13,400 

163,  220 

121,  742 

68,  946 

17,685 

208,323 

44,617 

7,000 

61,  617 

50,  384 

9,400 

59,  784 

73,  923 

6,285 

80,  £08 

100,  619 
21, 123 

8,217 

10!1,836 

25,  929 

25,  560 

19,  684 

71, 173 

25,  431 

28,  831 

18,  850 

73, 112 

28,  844 

40,  768 

13,  400 

83,  012 

60,  729 

17,  635 

99,487 

Other  points  than  Beaufort 
and  Charleston. 



a  Since  the  census  year  the  royalty  on  river  rock  has  beeu  increased  to  |1  25  per  ton. 

li  In  the  comparison  of  Mr.  Willis'  figures  with  the  reports  of  this  office,  it  must  be  home  in  mind  that  the  former  represent  amounts 
shipped  and  the  latter  amounts  mined. 
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1879. 

1880. 

1881. 

From 

18S2. 

From  June  ],  1878,  to  May  31, 

From  June  1,  1879,  to  May  31, 

From  June  1,  1880,  to  May  31, 

Juno  1,  1881,  to  Janiiarv 

Tons  shipped  from— 

1879. 

1880. 

1881. 

31,  1882. 
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Total 

119,  566 

60,  899 

18,900 

199,  365 

61,  375 

107, 348 

22,  040 

190,  763 

157,  824 

68,259 

129, 184 

32,  286 

219,  729 

97,  799 
21,  767 

8,618 
52,  281 

106,  417 
92,  948 

47, 157 
14,  218 

13  346 

60  fiOS 

6'^  200 

65,  895 

128,095 

1 

53,811 
j     4,448 

46,  747 

75,  242 

7, 195 

100,  558 

18,  90O 

94,  802 

22,  040 



Otlier  points  than  Beaufort 
indCbaiieston. 



By,  this  it  will  be  seen  that  the  exportation  fell  off  from  121,742  tons  in  1878  to  70,7GS  tons  in  1881.  Meanwhile 
the  doniestic  consumption  bas  increased  from  80,581  tons  to  195,9(iC  tons.  The  shipments  for  the  eight  months 
from  June  1,  1881,  to  January  31,  1882,  aggregate  219,729  tons,  an  average  of  27,460  tons  per  month. 

This  industry,  though  inaugurated  during  the  troublous  "  reconstruction  era  ",  Las  overcome  all  obstacles,  and 
now  produces  raw  material  to  the  value  of  one  and  one-quarter  million  dollars.  The  rock  is  mainly  used  at  home 
in  the  manufacture  of  manures. 

The  composition  of  the  South  Carolina  phosphates  varies  widely,  and  it  is  therefore  impossible  to  show  their 
typical  composition.  As  the  result  from  hundreds  of  analyses  of  clean  and  dry  samples,  of  fair  to  excellent 
qualities,  Dr.  Shepard  gives  the  following  percentages : 

Per  cent. 

Phosphoric  acid a2^    to  28 

Carbonic  acid 621  to    5 

Sulphuric  acid i  to    2 

Lime 35    to  42 

Maisnesia traces  to    2 

Alumina traces  to    2 

Sesquioxlde  of  iron 1    to    4 

Fluorine 1    to    2 

Sand  and  silica 4    to  12 

Organic  matter  and  combined  water ~    to    6 

Moisture i  to    4 

In  addition  to  these  ingredients,  sodium,  chlorine,  and  occasionally  other  elements  occur  iu  small  quantities. 
Iron  pyrites,  rarely  found  beyond  1  per  cent.,  are  included  under  the  estimate  of  sulphuric  acid  and  sesquioxide  of 
iron.    The  organic  matter  is  nitrogenous,  containing  occasionally  as  high  as  one-quarter  per  cent,  of  nitrogen. 


SULPHUR  AND  SULPHURIC  ACID. 

The  production  of  sulphur  in  this  country  is  very  limited,  as  only  one  establishment  was  enumerated  in  1880. 
The  works  are  located  about  35  miles  northwest  of  Humboldt  station,  Nevada,  in  the  Rabbit  Hole  range  of  the 
Humholdt  mountains,  where  the  sulphur  is  mined  and  purified.  The  crude  material  is  found  in  a  more  or  less  pure 
state  in  irregular  masses,  associated  with  gypsum  and  a  white  ash,  and  varies  in  color  from  a  pale  lemon  yellow 
to  a  shiny  black.  The  latter  is  considered  the  richest,  owing  to  its  dense  structure,  which  causes  it  to  produce  a 
greater  weight  of  sulphur  to  a  given  volume  of  ore. 

To  separate  the  sulphur  from  the  accompanying  impurities  the  crude  material  is  charged  Juto  an  upright  cast- 
irou  boiler  and  steam  is  admitted  under  a  pressure  of  40  to  CO  pounds.  The  sulphur  is  run  off  from  the  bottom, 
remeltecl,  and  purified  in  pans,  and  cast  into  cylinders  or  rolls  weighing  250  pounds,  then  carried  35  miles  to 
Humboldt,  and  shipped  by  rail  to  San  Francisco.  Until  quite  recently  the  mining  of  sulphur  has  not  been 
profitable,  mainly  owing  to  the  high  cost  of  transportation.     The  market  is  limited  to  the  Pacific  coast. 

About  twelve  years  since  a  large  deposit  of  sulphur  was  discovered  in  Calcasieu  parish,  Louisiana,  while  boring 
for  petroleum.  An  attempt  was  made  two  years  ago  to  utilize  this  deposit,  but  on  account  of  difficulties  arising 
from  the  flow  of  water  the  enterprise  was  abandoned. 

The  consumption  of  sulphur  has  rapidly  increased  within  the  past  few  years.  In  1878  902,049  pounds  of  crude 
sulphur  were  imported  into  the  United  States,  and  1,750,745  pounds  in  1880.  Since  then  the  consumption  has 
largely  increased,  owing  to  the  establishment  of  a  number  of  new  acid-works,  as  well  as  a  greater  production  in 
those  already  existing. 


«  Equivalent  to  bone  phosphate  of  lime,  55  to  CI  per  cent. 
C4  M  M 


b  Eqnivalent  to  carbonate  of  lime,  5  to  11  per  cent. 
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The  uses  of  sulphuric  acid  aie  iunumerable  and  its  uiauufacture  is  of  i>rime  importauce,  large  quantities 
being  annually  consumed  in  the  refining  of  petroleum  and  in  the  manufacture  of  manures,  sulphate  of  ammonia 
alum,  copperas,  chlorine,  phosphorus,  and  glucose.  In  Europe  the  acid  is  mainly  produced  by  the  combustion  of 
pyrites,  but  in  this  country  it  is  almost  entirely  made  from  sulphur.  At  the  present  time  two  establishments  in 
New  York  and  one  in  Georgia  are  using  native  sulphides  of  iron,  and  one  in  Vermont  employs  pyrites  for  the 
production  of  copperas,  by  the  slow  oxidation  of  the  mineral. 

The  following  table  exhibits  the  number  of  establishments  prcducing  su]i;ii,nric  acid  during  the  census  year, 
and  the  total  production  for  each  state  havi  ng  more  than  one  esti  :»lishment : 


states. 


Total . . . 

walifomia 

Connecticut  . . 

Maryland 

Magsachasette 
New  Jersey .. . 


^o.  of 
estab- 
lish- 
ments. 


I 


rv^unds. 


308,  765,  432 


S,  105,  995 

5, 163,  669 

43,  920,  000 

23,  010,  381 

74,  994,  625 


Value. 


,  601,  876 


129, 195 
63,  500 
340,  840 
326,  666 
693, 113 


States. 


No.  ot 

estai)- 

lisL- 

ments. 


'Neyf  York 

Ohio 

Pennsylvania 

Kbode  Island 

Distiict  of  Columbia,  lUinois,  Louisiana, 
Maine,  Micliifran,  Missouri,  Nevada,  Vir- 
ginia, and  West  Virginia. 


Pounds. 


41, 363, 543 
24,  200,  000 
66,  346,  819 
9,  500,  000 
16, 154,  400 


Valne. 


$438,723 
386, 000 
937,  522 
130, 000 
226, 317 


POTASSIUM  BICHEOMATE. 

This  important  chemical  salt,  owing  to  the  discovery  of  extensive  chrome-iron  deposits  in  Maryland,  was  one 
of  the  first  manufactured  in  this  country.  From  this  source  the  greater  part  of  the  chrome  ores  were  obtained 
for  domestic  manufacture  until  the  discovery  of  ore  in  California,  where  since  1869  many  large  deposits  have  been 
discovered  and  worked,  particularly  throughout  the  coast  ranges.  Ore  also  occurs  in  the  Sierra  Nevada  range,  but 
at  present  the  cost  of  transportation  is  in  most  cases  too  great  to  admit  of  its  utilization.  Large  quantities  of  ore 
have  been  shipped  from  Del  Norte  and  San  Luis  Obispo  counties,  Oaliiornia,  but  in  the  latter  the  supply  is  very 
inconstant,  owing  to  the  bunchy  character  of  the  deposits. 

The  general  results  of  over  one  hundred  analyses  of  the  ore  found  in  California  may  be  stated  as  follows: 

Per  cent,  of 
chromic  oxide. 

Del  Norte  county 39  to  45 

Napa  county 42  to  46 

Placer  county 35  to  55 

Tuolumne  county 44  to  45 

San  Luis  Obispo  county 38  to  (jO 

El  Dorado  county 20 

The  production  of  bichromate  in  the  United  States  during  the  census  year  was  4,000,000  pounds,  valued  at 
$520,000.  A  new  company  has  recently  been  organized,  which  has  purchased  several  California  deposits,  and  will 
soon  begin  the  manufacture  of  this  useful  chemical.  The  uses  of  potassium  bichromate  are  various,  but  are  mainly 
in  the  manufacture  of  chrome  pigments,  printing,  dyeing,  charging  electric  batteries,  and  in  tanning  leather. 


POTASH. 

The  manufacture  of  "potash"  and  "pearlash"  has  been  carried  on  for  a  long  time  by  the  leaching  of  wood 
ashes,  the  only  source  of  these  salts  in  the  United  States.  The  production  has  decreased  very  materially,  owing  to 
the  scarcity  of  wood,  as  well  as  from  the  competition  in  foreign  markets,  caused  by  the  introduction  of  potash  from 
waste  products  of  the  beet-sugar  industry  and  from  the  "  Stassfurt  salts". 

During  the  census  year  potash  and  pearlash  were  produced  in  seven  states,  as  follows: 


states. 


Total. 


Indiana. . . 

Maine 

Michigan. 


No.  of 
estab- 
lish- 
ments. 


27 


Pounds. 


4, 571, 671 


232,  600 

279,  299 

1,  393,  962 


Value. 


$232,  643 


11,  625 
14,010 
62,542 


States. 


Minnesota.. 
New  York. 

Ohio 

Wisconsin  . 


No.  of 
estab- 
lish- 
ments. 


Pounds. 


146,  000 

516,  500 

493,  229 

1,  611, 181 


Value 


$5,840 

23,442  "-' 

20,761  ";■ 

94,423  ) 


Until  the  introduction  of  the  Le  Blanc's  process  for  the  manufacture  of  soda  the  alkalies  were  made  from 
the  ashes  of  plants,  trees,  etc.,  marine  plants  furnishing  soda  and  land  plants  potash;  but  this  source  soon  became 
insufficient,  for,  as  the  demand  increased,  the  supply  of  ash-producing  substances  decreased,  consequent  upon  the 
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exliaustion  of  forest  lands.  By  the  iDtroduction  of  Le  Blanc's  process  soda  soon  became  of  prime  importance, 
and,  for  most  purposes  where  an  alkali  was  needed,  replaced  potash.  The  purposes  for  which  potash  is  best 
adapted  are,  however,  sufficiently  numerous  to  create  a  steady  demand  for  that  article.  Its  principal  uses  are 
for  the  manufacture  of  soft  soap  and  ior  the  preparation  of  potassium  prussiate,  bichromate,  iodide,  bromide, 
permanganate,  hydrate,  and  chlorate. 

PHOSPHOEUS. 

The  manufacture  of  phosphorus  was  begun  in  the  United  States  in  1870  by  Messrs.  Eose  &  Lowell,  at 
Mount  Bolly,  New  Jersey.  Phosphorus  was  then  selling  for  $1  25  per  pound,  but  the  price  was  rapidly  lowered  by 
English  competition  to  70  cents  in  1873,  when  Messrs.  Eose  &  Lowell  failed  and  the  manufacture  ceased.  The 
property  was  then  purchased  by  the  present  owners,  who  commenced  to  manufacture  in  January,  1874,  when  the 
price  had  again  advanced  to  $1  20  per  pound,  presumably  from  the  lack  of  American  competition.  Prices  again 
declined  to  50  cents  in  1878,  and  the  works  were  closed,  and  now  remain  idle.  In  1877  the  manufacture  was 
undertaken  in  Camden,  New  Jersey,  and  has  continued  to  the  present  time.  It  is  understood  that  the  larger  part 
of  the  product  is  used  in  the  manufacture  of  phosphor-bronze. 

The  principal  use  for  jihosphorus  is  in  the  manufacture  of  matches,  which  industry  is  mainly  controlled  in  this 
country  by  a  single  company,  who  have  contracted  with  an  English  company  for  their  phosphorus  supply  at  a  price 
considerably  below  the  market  price  in  England  and  below  the  cost  of  production  here.  The  market  price  of 
phosphorus  in  England  to-day  is  about  70  cents,  but  it  is  imported  into  the  United  States,  an  ad  valorem  duty  ot 
20  per  cent,  being  paid,  and  is  sold  in  New  York  for  CO  cents  per  pound. 

During  the  census  year  the  production  of  phosphorus  in  the  United  States  was  56,292  pounds,  valued  at 
$29,271,  while  the  value  of  importations  was  $78,253. 

BOEAX  (BIBOEATE  OF  SODA). 

Until  1872  all  borax  used  in  this  cdfentry  was  either  imported  as  such  or  was  manufactured  here  from  imported 
boracic  acid;  but  during  that  year  extensive  deposits  of  natural  borax  were  developed  on  the  Pacific  coast,  and, 
by  domestic  competition,  the  price  rapidly  declined  from  32  cents  per  pound  in  1872  to  8  cents  in  1879.  (a) 

Borax  was  first  produced  in  California  from  the  waters  of  Borax  lake,  in  Lake  county,  a  narrow  sheet  of  water 
about  one  mile  in  length,  whose  contents  at  certain  seasons  were  found  to  consist  of  a  saturated  solution  of  borax. 
It  was  pIso  found  that  the  mud  at  the  bottom  of  this  shallow  lake  was  filled  with  borax  crystals,  and  movable 
cofferdams  were  put  down,  the  mud  was  dug  out  and  leached,  and  the  partially-purified  article  prepared ;  but  the 
weakening  of  the  water  and  the  solution  of  the  crystals  by  the  entrance  of  fresh  water,  as  well  as  the  discovery  of 
large  deposits  in  Nevada,  caused  the  abandonment  of  these  works  several  years  since. 

Four  companies  on  the  Pacific  coast  were  engaged  in  the  manufacture  of  borax  during  the  census  year;  three 
raised  and  purified  the  natural  borax,  and  the  fourth  made  a  small  amount  from  native  borate  of  lime.  The  oldest 
and  most  productive  works  are  located  near  Columbus,  Esmeralda  county,  Nevada.  The  borax  occurs  here  as  an 
efflorescence  on  the  surface,  and  also  impregnates  the  soil,  in  conjunction  with  borate  of  lime  (Ulexite),  sulphate  of 
lime,  and  common  salt.  The  soil  is  leached  in  large  vats,  and  the  borax  is  purified  by  setthng  and  subsequent  slow 
crystallization.  The  product  is  then  hauled  by  wagons,  360  miles,  to  Wadsworth,  on  the  Central  Pacific  railroad, 
and  sent  by  rail  to  San  Francisco,  where  it  is  shipped  east  by  vessel. 

Another  large  deposit  occurs  in  San  Bernardino  county,  California,  in  the  slate  range,  which  is  worked  in  a 
similar  manner,  the  product  being  hauled  to  San  Bernardino. 

The  extent  of  the  deposits  of  crude  borax  proves  to  have  been  largely  overestimated,  and  they  are  now  generally 
recognized  to  be  only  temporary  in  character.  Doubtless,  when  these  are  exhausted,  if  no  others  are  discovered, 
increased  facilities  for  transportation  will  cause  the  borate  of  lime,  now  neglected,  to  be  used  in  the  manufacture  of 
borax. 

BEOMINE. 

The  manufacture  of  bromine  was  begun  in  this  country  in  1846  by  Dr.  David  Alter,  of  Freeport,  Pennsylvania, 
who  continued  the  business  for  about  ten  years  and  sold  the  product  for  from  $6  to  $8  per  pound.  At  this  time 
bromine  was  mainly  used  in  the  preparation  of  daguerreotype  plates,  but  when  this  method  of  photography  was 
superseded  the  demand  for  bromine  decreased,  and,  in  consequence,  its  production  ceased. 

In  1866  the  discovery  of  the  value  ot  potassium  bromide  as  a  nerve  sedative  caused  a  renewed  demand  for 
bromine,  and  Messrs.  Eosengarten  &  Sons,  of  Philadelphia,  sent  a  chemist  (Mr.  C.  W.  Bodey)  to  Tareutum  to 
Investigate  the  subject.  Works  were  erected,  and  the  first  bromine  was  made  May  30  of  that  year.  The  demand 
Increased  so  rapidly  that  the  supply  of  bittern  became  insufficient  in  Pennsylvania,  and  in  ISOS  works  were  erected 
in  Pomeroy,  Meigs  county,  Ohio.  As  the  demand  grew  the  production  also  increased  rapidly,  and,  by  the  adoption 
«f  improved  processes  of  manufacture,  the  price  steadily  declined  from  $6  per  pound  in  1856  to  28  cents  m  1880. 

a  It  had  gradually  advanced  to  13i  cents  in  January,  1882.  ^^^^ 
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During  the  census  year  there  were  twelve  establishments 

in  operation  in  the  following  states,  as  follows :  (o) 

states. 

No.  of 

e.stab- 

lish- 

menta. 

PKODUCT. 

Pounds. 

Value. 

Total 

12 

404, 690 

$114,762 

Ohio ...                       

5 
3 

4 

150, 8J0 

90,  000 

163,  840 

40,462 
25,120 
49,170 

■West  Virginia 

Analyses  of  the  following  bitterns  have  been  published : 

1.  Sample  from  Freeport,  Armstrong  county,  Pennsylvania,  analyzed  by  Mr.  M.  H.  Boy6,  in  1848 : 

Per  cent. 

Potassium  chloride 0. 128 

Sodium  chloride 0. 877 

Calcium  chloride 24.640 

Magnesium  iodides,  bromides,  and  chlorides 10.146 


Total  solids 35.791 


The  proportion  of  magnesium  salts  was  divided  as  follows : 


esium  . 
Bromine 


Per  cent. 
2.  5750 
0. 7010 


Chlorine  6.8660 

Iodine 0.  00;!5 


Total 10.1455 


2.  Samples  taken  in  1880  from  Midland,  Michigan,  and  analyzed  by  Mr.  Ayers,  at  the  university  of  Michigan, 
resulted  as  follows  (specific  gravity,  1.2557) :  * 

No.  1.  No.  2. 

Per  cent.  Per  cent. 

Sodium  chloride 5.6754  6.0801 

Calcium  chloride 14.3574  14.5859 

Magnesium  chloride 3.9263  3.4019 

Magnesium  bromide 4.8356  4.8356 

Calcium  sulphate 0. 0160  0.  0160 

Water 63.3941  63.3941 


Tota.1 92.2048 


92. 3136 


At  Pomeroy,  Ohio,  about  one  ounce  of  bromine  is  obtained  from  a  gallon  of  bittern,  or  one  pound  for  every  two 
barrels  of  salt  made. 

The  salt  brines  of  the  United  States  are  richer  in  bromine  than  those  of  any  other  part  of  the  known  world, 
and  now  furnish  large  quantities  for  exportation.  Home  competition  has  lowered  the  price,  until  the  profits  of 
the  business  have  been  reduced  to  a  very  small  margin. 


NITEO-GLYCEEmE. 

This  "high  explosive"  was  first  prepared  in  the  laboratory  in  1847,  but  it  was  not  until  1865  that  its  great 
value  as  a  blasting  agent  began  to  be  recognized.  It  was  first  used  in  its  pure  liquid  state,  and  many  terrible 
accidents  accompanied  its  transportation  and  use.  This  caused  attempts  to  be  made  to  reduce  its  dangerously 
explosive  character,  which  resulted,  in  1867,  in  the  invention  of  dynamite,  and  led  to  its  gradual  introduction. 

The  general  composition  of  dynamite  consists  of  an  absorbent,  such  as  "infusorial  earth",  saturated  with 
nitro-glyceriue.  It  is  found  that  a  good  "earth"  will  absorb  from  three  to  four  times  its  weight  of  nitro-glycerine, 
and  possesses  the  advantage  over  other  absorbents  of  retaining  it  even  under  heavy  pressure. 

During  the  census  year  nineteen  establishments  were  in  operation  making  nitro-glycerine,  as  follows  : 


states. 


Total. 


California 

Pennsylvania 

IMas&aclmsetts,  Michigan,  New  Jersey,  New  York,  and  Ohio  . 


No.  of 
estab- 
lish- 
ments. 


19 


Pounds. 


3,  039,  722 


1,  242, 424 

622,  835 

1,  274,  463 


Value. 


$1, 830, 41T 

655, 680 
424, 837 
749,906' 


n  Since  the  census  year  the  manufacture  of  bromine  has  been  started  at  Midland,  Michigan,  with  considerable  success. 
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The  production  has,  however,  Largely  increased  since  that  period ;  but  the  hirgest  nitro-glycerine  works  in  the 
Bast,  owned  by  a  combination  of  leading  gunpowder  manufacturers,  though  in  process  of  construction  during  the 
census  year,  did  not  begin  operations  till  its  close.  Another  large  concern  in  California  also  commenced  about 
tie  same  time. 

ACETATE  OP  LIME. 

The  manufacture  of  acetate  of  lime  and  its  associated  product,  methylic  alcohol,  was  started  in  the  United 
States  about  the  year  1867  by  Messrs.  J.  A.  Emmons  and  A.  S.  Saxon,  in  Crawford  county,  Pennsylvania.  Their 
production  gradually  increased,  and  in  1874  Mr.  George  C.  Edwards  established  the  Biircey  Chemical  Company  at 
Binghamton,  New  York,  to  refine  the  crude  wood  spirit  obtained  from  the  various  acetate  manufacturers.  During 
the  census  year  seventeen  establishments  were  in  operation  in  the  following  states  : 


States- 


No.  of 

estab- 

lish- 

meatB. 


Total ■ 

Hew  York 

Pennsylvania 

MicMgaB,  Maryland,  Massachueetts,  VermoEt,  Ehode  Island,  and  New  Jersey 


Acetate  of  lime. 


Pounds. 


C,  593,  009 


3, 171,  SU 
1, 260,  000 
2,161,465 


Value. 


$156, 892 


78,  086 
30,  650 
48,  156 


Crude 
methylic 
alcohol. 


Value. 


$86,  274 


63,  234 
17,  040 
16,  000 


Charcoal. 


Value. 


$31, 770 

10,700 
5,300 
15,  770 


Beside  the  above  amount  of  dry  acetate,  three  establishments  produced  130,000  gallons  of  liquid  acetate 
(strength  15°  to  36°  Baum^),  valued  at  $12,200.  {a) 

Two  qualities  of  acetate  are  produced,  known  as  "brown"  and  "gray",  the  production  of  the  latter  forming 
about  one-fifth  of  the  total. 


a  Since  the  census  year  the  production  has  rapidly  increased,  until  in  April,  1882,  twenty-eight  firms  were  engaged  in  this 
manufacture,  producing  an  average  of  550  tons  of  acetate  and  600  barrels  of  spirits  per  month.  As  several  of  these  firms  have  more  than 
one  ■works,  the  total  number  of  establishments  is  estimated  as  thirty-five. 
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Paet  II.-PRODUCTION  OF  SALT. 


GENBEAL  DISCUSSION. 

In  the  following  table  the  most  important  statistics  have  been  summarized  as  a  basis  for  comparison  of  the 
condition  of  the  salt  industry  in  1870  and  1880  respectively,  with  the  percentage  of  increase  or  decrease: 


1S70. 


1880. 


Percentage 
increase. 


Kumber  of  cstablislimeDts 

Number  of  blocks  or  furnaces. 

IJumber  of  vats  or  ponds 

Total  capital  employed 

,  Total  "^ages  paid 

Total  value  of  materials  used  . 
Total  value  of  salt  produced . . . 
Total  bnsbels  of  salt  produced 


282 
402 
24,  525 
$6,  661,  615 
$1, 146,  910 
$1,  760,  670 
$4,  818,  229 
17,  606, 105 


47,  462 
$8,  225,  740 
$1,  260,  023 
$2,  074,  049 
$4,  829,  566 
29,  805,  298 


*-4.! 
•— 23.i 


25.36 


17.1 
0.! 


*  Decrease. 

By  this  it  will  be  seen  that  the  number  of  establishments  and  the  number  of  blocks  have  decreased,  while  the 
capital  and  production  have  largely  increased;  but  at  the  same  time  it  appears  that  only  58.71  per  cent,  of  the 
capital  was  turned  over  in  1880,  to  73.43  per  cent,  in  1870;  09.03  per  cent,  of  the  value  of  tlie  product  was  paid  out 
for  wages  and  materials  in  1880,  to  10.35  per  cent,  in  1870 ;  and,  though  the  amount  of  the  product  has  increased 
69.29  per  cent.,  the  value  has  increased  only  0.24  per  cent. 

In  the  production  of  salt  the  brine  is  evaporated  either  by  solar  heat  or  by  artificial  heat,  the  former  being 
exclusively  used  in  the  evaporation  of  surface  brines,  and  the  latter  being  generally  employed  for  subterranean  brines. 
In  evaporation  by  artificial  heat  two  distinct  methods  of  heating  are  in  use:  First,  by  direct  heat,  as  in  the  pan 
and  kettle  process  ;  and  second,  by  steam  passing  tbrough  pipes  in  the  settlers  and  grainers.  In  Michigan  steam 
is  furnished  by  the  exhaust  of  the  adjoining  saw-mills;  in  other  localities  by  close  evaporators  or  covered  pans. 

Table  I.— GENERAL  STATISTICS  OF  SALT  PRODUCTION  IN  THE  UNITED  STATES :  1880. 


.2 
g 

a 

1 

(.^ 
o 

'A 

Capital. 

AVEKAGE NUMBER 
OF  HANDS  EM- 
PLOYED. 

Total   amount   paid    in  wages 
during  the  year. 

eUBTEREANEAH 
BRINES. 

BY  ARTIFICIAL  HEAT. 

States  and  Territo- 

t 

to 

iH 
(D 

t> 
O 

1 

I 

>n 

> 
o 

.o 

C3 

s 
a 

1 

o 

a 
a 

2 
3 
o 

s 

v 

^ 

O 

ft 

s 
<1 

Average   strength  of 
brine   (degrees    sal- 
ometer).  * 

Machines. 

1      * 

o 
W 

03 

M 

o 

n 

< 

a 

(2 

to 

0 

1 

<1 

1 

Si 

o 
< 

TheTTnited  States. 

268 

$8,  225,  740 

4,126 

30 

144 

$1,  260,  023 

No. 
546 

Feet. 

No. 
308 

No 
9,346 

Gallons. 
1, 187,  607 

No. 
1,058 

Gallons. 
668, 207 

No. 
661 

Gallons. 
19,736,670 

No. 
527 

eaUom. 
5,178,718 

California  t 

25 
1 
3 

1 
5 

86 
7 
69 
25 
16 

3 
10 

1 
15 

1 

375,  050 

6,000 

20,  500 

250,  000 
9,000 

2, 147,  209 
45,300 

2,  286,  081 
832,  600 
234,  500 

92,  000 

13,  400 

1,  000,  000 

910,  500 

3,000 

183 

2 

34 

45 

8 

1,416 

31 

962 

449 

131 

17 

62 

76 

702 

2 

50,  620 
700 

8,750 
11,000 

1,030 

541,  852 

9,688 

274,  087 

105,  261 

62,  047 

8,150 

20,  932 

14,  219 

160,  227 

1,460 

2 

56 

6,750 

2 

600 

1 

3 

93 
560 

24.0 
34.0 

3 

78 

7,600 

4 

3,040 

2 

15,484 

1 

12,791 

3 
11 

2 

1 
3 

52 
2 

39 
2 
6 

1 

8 

200 

150 

42 

68 

19 

1 
4 
2 

67 

882 
30 
322 
912 
883 

10 

2 

272 

1,042 

92.3 
12.0 
69.6 
36.  8 
24.9 

82.5 
90.0 
35.6 

103 

174 

21,  362 

64 

231,  257 

237 

6,160,246 

355 

3,295,627 

Now  York 

134 
26 
16 

2 
2 
4 
16 

8,347 
291 

1,  080,  540 
22,  266 

269 
59 
21 

2 

10,  331,  931 

1,  202,  035 

4.50,  062 

400 

359 
21 

150,  632 
66,  390 

59 
24 

9 

561,484 

174,507 

Texas  

69 

6,600 

500 

TTtab,                          - 

Virginia 

"West  Virginia 

340 

37,400 

34 

614 
4 

215,  588 
800 

71 

1,  676,  512 

79 

1,133,909 



1014 


*  4<^  salometer  =  1°  Baum6. 


t  Salt  made  from  sea-water. 


I  £ook-salt  mined  and  gronnd. 


MANUFACTURE  OF  CHEMICAL  PEODUCTS  AND  SALT. 

Table  I.-GENERAL  STATISTICS  OF  SALT  PRODUCTION  IN  THE  UNITED  STATES:  lS30-Coutiiiued. 


25 


States  and  Territo- 
ries. 


The  United  States 


California  * 

Kansas 

Kentucliy 

Lonisianat 

Massachusetts  * . 


Michigan 

Nevada 

UewYork...- 

Ohio 

Pennsylvania  • 


Texas  

Utah 

Virginia 

West  Virginia . 
■Wyoming 


BY  ARTIFICIAL  HEAT— continued. 


Materials. 


Coal. 


Tons. 
453,  846 


136,  843 
133,  470 
65,  750 


124,  010 


Yalue. 


$492,  959 


Wood. 


Cords. 
541,179 


3,408 


240, 112 
112,  044 
37, 141 


100, 178 


524,  655 


2,900 

400 

12,  000 

162 

730 


Yalue. 


!423, 141 


377, 939 


293 


6,400 

480 

36,  000 

269 

1,460 


Value  of  all 
other  ma- 
terials. 


$1,  000, 936 


629,  294 


233,004 
90,  206 
36,  900 

1,200 

20 

3,000 

91,666 


Total 
valuo  of  all 
materials. 


:,  007,  036 


1,  007,  233 


BY   ROLAR  EVAPORATION. 


Vats  or 
ponds. 


Machinos. 

T  01  a  1 

AcRTegate   JTali.oof m.a. 


J 


Nttmher. 
47,  462 


203 
33 


473, 116 

202,  643 

74,  047 

7,600 

500 

39,  000 

192,  113 

1,460 


456 

3,750 

64 

42,  939 


18 


area. 


Squarefeet. 
To,  253, 416 


$67,  013 


17,  713,  602 
60,  000 


316,  420 

867, 180 

543,  953 

12,  068,  700 


16,  640 
43,  645,  075 


21,  780 


19,  070 
710  ; 


20 

2,500 

5,800 

33,  904 


1,500 
3,500 


PRODUCTS. 


Salt. 


Bushels. 
29,  80.5.  20 


884,  743 
13,000 
83,  000 

312,  000 
9,575 

12,  425,  885 

182,408 

8,  748,  203 

2,  050,  301 

851,  450 


50,  600 

483,  800 

425,  895 

2,  679,  438 

5,000 

Total 

vulur  of  all 

products. 


$4,  829,  506 

121,  o,:o 

.5,  70O 

2J,9,-)0 

56,  160 

3,800 

2,  271,  913 
92,  640 

1, 107,  760 
3C3,  791 
177,  415 

29,  700 

60,  280 

127,  678 

380,  369 

8,760 


Salt  made  from  sea-water. 


t  Kock-salt  mined  and  ground. 


SALT,  GROUND  OR  REFINED. 

i 

a 

1 
O 

AVERAGE     NUMBER     OF 
HANDS  EMPLOYED. 

Total  amount  paid 
in  wages    during 
the  year. 

MATERIALS. 

PRODUCTS. 

States. 

1. 

01  CO 

r 

i. 

is 

0-3 
II 

o 

o 

o 
Q 

1 

o 

!> 

o  oi 

'-a 

■sa 

1 

The  United  States. 

8 

$322,  900 

149 

47 

8 

$44,  997 

1,746 

$6,  743 

200 

$500 

$274,  450 

$280,  093 

1,  044,  600 

$361,  656 

CaUfomia 

1 
2 
1 
4 

85,  000 

1,700 

7,000 

229,  200 

8 

4 

7 

130 

2 

2 

6,800 

1,300 

6,000 

31,897 

40,  000 

2,750 

16,  000 

216,  700 

40,  000 

2,750 

19,  000 

218,  943 

66,  600 

8,000 

50,  000 

920,  000 

00  000 

Maine 

4  750 

Michigan 

7 
38 

6 

600 
1,246 

2,500 
3,243 

200 

500 

30,  000 
266,  906 

IfowYork 

The  following  table  exhibits  the  amount  of  salt  produced  by  the  various  processes,  and  the  sources  from  which 
the  brines  are  derived : 


BY  SOLAR  EVAPORATION. 

BY  ARTIFICIAL  HEAT  FROM  SUB- 
TERRANEAN BRINES. 

states  and  territories. 

From   sea   or 
bay  -water. 

From 

inland  lakes, 

or  natural 

deposits. 

From 

subterranean 

brines. 

By  kettle 
or  pan 

process. 

Bushels. 
8,  860, 171 

By  steam 

evaporation 

process. 

Total 

Bushels. 
887,  968 

Bushels. 
930,  808 

Bushels. 
3,  Oil,  000 

Bushels. 
16, 115,  351 

California.... 

878,  393 

6,  360 

Kansas. 

13,  000 

Kentucky 

50,  000 

33,  000 

I^uisiana 

312,  000 

Massachusetts 

9,576 

Michigan  . 

153,  500 

J         *  184,  270 
i      1 1,  910,  610 

\        10, 177,  505 

Nevada 

114,  908 

67,  500 
2,  777,  000 

K'wTork  .... 

5,  971,  203 
276,  343 

Ohio 

2,  373,  958 

Pennsylvania . 

851,450 

Texas... 

16,  600 
482,  300 

34,  000 

1,500 

426,  895 

Utah... 

Vlrsinla.... 

^est Virginia....  

2,079,438 

Wyoming.. 

5,000 

,|                              1 

*  Kettle  process. 


t  Pan  process ;  used  only  in  Michigan. 
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The  followin,£f  table  shows  the  production  of  a  number  of  the  priDcipal  states  and  territories  in  the  order  of 
present  production,  with  a  statement  of  the  increase  during  the  decade  from  1870  to  18S0,  with  percentages. 


states. 


Michigan 

New  York 

We3t  Virginia . 

Ohio 

Cfilifnmia 

Pcnris;.  Ivania- .. 

Utah 

Virginia 

Louisiana 

Kentucky 

Massachusetts . 


Eauk. 


PEODUCT  IN  BUSHELS. 


ISSO. 


1870. 


12,  425, 

8,748, 

2,  679, 

2,  650, 

884, 

851, 

483, 

42,5, 

312, 

83, 


885 
203 
438 
301 
743 
450 
800 
895 
OOO 
000 
575 


3,981,316 

"■  8,  715,  176 

4,  633,  750 

2,  898,  649 

174,  855 

579,  970 

1,950 

2,063 

128,  000 

64,  000 

22,846 


Bushels.     I  Percentage. 


8,  444,  509 

33,  027 

1,  954,  312 

248,  348 

709,  888 

271, 480 

481,  850 

423,  832 

184,  000 

19,  000 

13,  271 


I 


212 


f-42 

f-9 

40S 

47 

24,710 

20,644 

144 

30 

t-5S 


*  These  figures  are  an  average  taken  from  the  amounts  reported  by  the  New  York  state  salt  inspector  for  1869  and  1870,  as  the  figures  of  the  Census  Office  are 
evidently  incorrect, 
t  Decrease. 

It  is  apparent  that  the  greatest  increase  has  been  in  Michigan,  Utah,  Virginia,  and  California.    In  New  York  the 
production  did  not  materially  increase,  while  in  West  Virginia,  Massachusetts,  and  Ohio  a  large  decrease  is  shown. 

Table  II.— COMPARATIVE  STATEMENT  OF  THE  SALT  INDUSTRY  ACCORDING  TO  THE  CENSUS  REPORTS  OF  1880,  1870, 

AND  1860. 


States. 

Number  of  estab- 
lishments. 

Number  of  blocks 
or  furnaces. 

Number  of  vats  or 
ponds. 

Capital  employed. 

Wages  paid. 

1880. 

1870. 

18U0. 

1880. 

1870. 

I860.* 

1880. 

1870. 

I860.* 

1880. 

1870. 

1860. 

1880. 

1870. 

1860. 

The  United  States . 

268 

282 

399 

308 

402 

47,  462 

24,  525 

$8,  225,  740 

$6,  561,  615 

$3,  692,  215 

$1,260,023 

$1,146,910 

$371,954 

25 
3 
5 
86 
69 
25 
16 
10 
16 
13 

8 
4 
9 
65 
93 
40 
27 
1 
20 
15 

2 
6 
13 

1 
296 
28 
34 

2 
3 

203 

8 

375,  650 

20,  500 

9,000 

2, 147,  209 

2,  286,  081 

832,  600 

234,  600 

13,  400 

1,  910,  500 

396,  300 

66,  500 

16,  500 

27,  300 

1,  717,  500 

1,  584,  211 

1,  085,  904 

171,  700 

650 

1,  631,  300 

260,  050 

800 

70,  000 

30,  525 

100,  000 

2,  313,  590 

338,  700 

190,  800 

60,  620 
8,750 
1,030 
541, 852 
274,  087 
105,  261 

62,  047 

20,  932 
174,446 

30,  998 

13,  400 

10,  070 
1,875 
331,  239 
204,  226 
161,  420 

57,  980 

309 

290,  800 

75,  600 

5,400 

14,978 

456 

3,750 

42,  939 

2,755 
3,461 
18,106 

5,892 

Michigan 

New  York 

103 

134 

26 

16 

2 

20 

2 

76 

147 

131 

4 

200 

24,520 

Ohio                           .  - . . 

91, 524 

Pennsylvania 

Utah 

2 

64,776 

18 

West  Virginia  (a) 

14 
5 

64 
129 

523,  800 
124,000 

148, 464 

44 

90 

16,200 

tories. 

States. 

Total  value  of  all  materials  used. 

Bushels  of  salt  produced. 

Total  value  of  salt  produced. 

1880. 

1870. 

1800. 

1880. 

1870. 

1860. 

1880. 

1870. 

1860. 

The  United  States. 

$2,  074,  049 

$1,  760,  670 

$1,  064,  980 

29,  805,  298 

17,  606, 105 

12,  717, 198 

$4,  829,  666 

$4,818,229 

$2,289,504 

Cnlifomia 

19,  495 

9,008 

20 

1,  009,  733 

507,  020 

202,  543 

74,  047 

4  onn 

884,  743 

83,  000 

9,575 

12,  425,  885 

8,  748,  203 

2,  650,  301 

851,  450 

483  800 

174,  855 

64,000 

22,846 

3,  981, 316 

t4,  977,  720 

2,  898,  649 

579,  970 

1  fl.^n 

44,000 

169,  665 

31,  625 

2,360 

7,  521,  335 

1,  743,  200 

1,  Oil,  800 

121,  650 

21,  950 

3,800 

2,  271,  913 

1, 107,  760 

363,  791 

177,  415 

pi)  oan 

48,150 
20,  920 
11,560 
1,176,811 
925,  709 
773,492 
187,312 

7ft0 

7,100 

5,520 
250 
410,  661 
494,  854 
362,  922 
83,  203 
240 

7,460 

1,020 

275 

670,  301 

139,  627 

48,  603 

41, 190 

9,832 

600 

ItffiTv  York 

1, 289,  5U 

Ohio 

276,  871 
196,916 

Utah 

West  Virginia  (a) 

Other  states  and  terri- 
tories. 

231,1 
17,0 

13 

70 

385, 
27, 

255 
865 

166,  204 
15,500 

3, 105,  3 
563,0 

33 
08 

4,  635,  813 
268,  986 

2,  076,  513 
116,  800 

5( 
1! 

8,047 
)2,  980 

1,508,855 
164,  650 

4.10, 684 
66,  800 

*  Not  enumerated.        ^  These  figures  are  evidently  incorrect,  as  the  New  York  state  salt  inspector  reported  8, 662,237  bushels  in  1869,  and  8,748,115  bushels  in  1870. 
o  Including  Virginia,  as  follows : 


Number  of  estab- 
lishments. 

Number  of  blocks 
or  furnaces. 

Number  of  vats  or 
ponds. 

Capital  employed. 

Wages  paid. 

Total  value  of  all 
materials  used. 

Bushels  of  salt  pro- 
duced. 

Total  value  of  salt 
produced. 

1880. 

1870. 

1880. 

1870. 

1880. 

1870. 

1880. 

1870. 

1880. 

1870. 

1880. 

1870. 

1880. 

1870. 

1880. 

1870. 

2 

4 

$1,000,000 

$:m 

$14, 219 

$39,  000 

$400 

425,  896 

2,063 

$127,678 

$1,260 

In  1860  the  division  of  the  state  had  not  as  yet  been  accomplished. 
1016 


MANUFACTURE  OF  CHEMICAL  PRODUCTS  AND  SALT. 


27 


Table  III,— ANALYSES  OF  BRINES  AND  ROCK-SALT  IN  THE  UNITED  STATES. 


Dateof  analysis. 

Locality. 

i 

■§ 

02 

a 

a 

Iron  carbon- 
ate. 

j 

■=.3          P,a 
O          1     3 

-a  p. 
O 

.3 
O 

Per  ct. 

jj 

2  s 

c  o 
r~^ 

Per  ct. 
10.  1590 

16.  OO'O 

15.  7480 

14.  9100 

22.  0170 

24.  1540 

22.  3239 

20.  3767 

3.  0381 
22. 1570 

9.  1115 

2.  8000 

9.  2000 

26.  4000 
14.  9941 

99.  6810 
99.  9970 

100.  0000 

Analyst. 

Mt5,1862..-. 

DRINKS. 

Per  ct. 
15.  3570 

15.2027 

14.  9443 

14.  1483 
17.  9120 
19.  S595 
17. 0101 

15.  C141 
2. 3756 

16.8710 
7. 1320 

2. 2756 

7.  3094 

25.  9750 
11.  8028 

93.  7400 
99.  6170 

99.  5500 

Per  ct. 
0.  0795 

0.  0795 

0.  0827 
0.1037 
2. 1420 

2.  9611 

3.  1274 
3.  4843 

3.  2873 

1.  5726 

0.  3900 

1.  5162 

Per  ct. 
0.  1449 

0.1449 

0.  1316 

0  1336 

Per  ct. 
Traces. 



Per  ct. 
0.  0029 

0.  0012 
0.0021 
0  0010 

Per  ct. 

0.  .5747 

0.  5747 
0.  5873 

Fer  ct. 

Per  ct. 

Getldes,  Ne'w  York 

Dr.  C.  A.  Goessmann. 
Do. 
Do. 

Salina,  New  Toi  k 

Liverpool  New  York    ... 

0.  2200 

April  11,  I860.. 
October,  1862... 

Saginaw  valley  (first  well),  Michigan. 
Banks,  Eav  county,  Michigan 

1.5220  1 

0.  1050  '  0.  1160 

Professor  Douglass. 
Dr.  C.  A.  Goessmann. 

Do. 

Do. 
Fr.  Gutzkow. 
Professor  Chilton. 
George  J.  Poepplein. 

G.  H.  Cook. 

Do 

1.2612 
1.  5675 
1.  2433 

0.  3030 

1.  7743 
0.  3986 

0.  1344 

0.  3744 

0.  0722 
0.  0129 
0.  0350 
0. 1203 
0.  0982 

Port  Anstin,  Huron  county,  Michigan . 
East  Tawaa,  Iosco  county,  Michigan. . 

San  Francisco  hay,  California 

East  Saginaw,  Michigan 

December,  1879 

May,1860 

1860 

0.  0025 
0.  0401 

0.  0116 
0.  0078 

0. 1837 

0.  0470 

0  0745 
0. 0005 

Saltsburgh,  Indiana  county,  Pennsyl- 
vania. 

Pittsburgh,  Allegheny  county,  Penn- 
sylvania. 

Charleston,  Kanawha  county.  West 
Virginia. 

Saltville,  Smythe  county,  Virginia 

Great  Salt  Lake,  Utah 

KOCICSALT. 

0.  3221 

0.  0858 

1.  0960 
0. 3180 

0. 1029 
0.  0020 

1.  4684 

0.  0862 
*3.  2760 

Do. 
Professor  0.  D.  AUen. 

Dr.  F.  E.  Engelhardt. 
Joseph  Jones,  M.  D. 

C.  B.  Hayden. 

0.4130 

1.  4909 
0.  5560 

1879 

Angn8t,1869... 

Petit  Anseisland,  Iberiaparish,  Louis- 
iaua. 

Saltville,  Smythe  county,  Virginia 

Trace. 

0.4500 

*  Insolnlile  matter. 


Table  IV.— ANALYSES  OF  COMMON  SALT  PREPARED  FOR  MARKET. 


Dat«  of  analysis. 


Kind  of  Bait. 


Locality. 


0  a, 

3" 


5 
o 


Authority. 


1854 

April  7, 1875.... 

(Pabli8hed)]876 


Solar  salt 

Factory .  filled 
process). 


dairy    (kettle 


Syracuse,  New  York. 
do 


.do. 


.do  . 


First  quality  (kettle  process) . . 

First  quality  (pan  process)  . . . . 

First  quality  (eteam  evapora. 
tion  process) 

Solar 


Fine  (steam  evaporation  pro* 
cess). 

do 


East  Saginaw,  Michigan  . 

Bay  City,  Michigan 

East  Saginaw,  Michigan  - 


First  quality  (steam  evapora- 
tion process). 


.do  . 


April  16, 1874... 

March  14, 1879 
J!iiinary2C,1881 


First  quality  (kettle  process)  . 
Solar  (from  bay  water) 


do 

Ground  rock. 


Zilwaukee,  Saginaw  county, 
Michigan. 

Hocking  Valley,  Ohio 


Mason  City,  "West  Virginia . . . 

Charleston,  Kanawha  county, 
West  Virginia. 

do 


Saltville,  Smythe  county,  Vir- 
ginia. 

Mount  Eden,  Alameda  county, 
C!aliforuia. 

do 


Petit   Ansa,    Iberia    parish, 
Louisiana. 


Per  ct. 
97.  3100 

97.  7598 


98.  5242 

95.  8422 
97.2880 

94.  3660 

96.  4700 
93.  2600 

95.  7700 
9L  3100 

96.  3800 
99. 1100 


99.  4400 
99.  8800 


Per  ct. 

0.  0500 


0.  0473 
0.  3564 

0.  3290 

1.  3050 

0. 7430 

1.  4300 

0.6100 
1.2600 


Per  ct. 
0.  0600 

0.  0591 


0.  0346 
0.  1408 
0. 3400 
0.  6940 

0.  4170 

0.  7000 

0.0400 
0.  4300 


Per  ct. 
1.  05U0 

1.  2272 


0.  7217 
0.  3165 
0.  6970 
0.  4780 

0. 1730 


Per  ct. 
0.  0769 


0.  0264 


0.  6800 


Not  given. 
Trace 0.1260 


0. 0100 
0. 1100 


0. 1100 
•0.  3650 


Per  ct. 
1.5400 

0.  7880 


0.  0280 
3.3441 

1.  3460 

3.  4780 

2. 1070 

4.  6000 

3.4700 
7.  0000 

3.  4000 
0.1000 


Professor  Cook. 
Walz  and  StiUwelL 

Do. 
Dr.  C.  A.  Goessmann. 
S.  S.  Garrigues,  Ph.  G. 
Dr.  H.  C.  Hahn. 

Do. 

Dr.  C.  A.  Goessmann. 

Do. 
J.P.  Hale,M.D. 

Do. 
George  W.  Palmer. 

Falkeman  and  Reese. 

Prof.  Thomas  Price. 
Prof.  E.  W.  HUgard. 


*  Sulphates  of  lime  and  magnesia. 

Considerable  difficulty  has  been  experienced  in  the  collectiou  of  the  salt  statistics,  owing  to  a  difference  in 
nomenclature  as  well  as  in  methods  of  manufacture  in  the  various  salt-producing  sections.  Two  instruments  are 
in  use  for  the  determination  of  density:  the  salometer  in  Michigan  and  New  York,  and  Baum^'s  hydrometer  in 
California,  Ohio,  Pennsylvania,  and  West  Virginia,  1°  of  the  former  being  equal  to  O.2(3o  Baum(5,  or,  conversely,  1° 
Baum6  is  about  equivalent  to  4°  salometer.  The  division  of  this  salometer  is  based  on  the  capacity  of  water  for 
holding  salt  in  solution,  zero  representing  pure  water  (at  60°  F.),  and  100°  water  saturated  with  salt.  In  this  report 
ths  strength  of  brine  is  indicated  by  this  salometer,  whose  degrees  are  readily  convertible  into  the  Baum6  scale 
through  division  by  four, 
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Q'he  accompauying  map  represents  graphically  the  location  of  the  industry,  processes  employed,  aud  the 
relative  production  of  the  various  sections  engaged  in  the  manufacture,  as  well  as  the  source  of  the  brine  supply. 

Table  III  gives  a  statement  of  the  composition  of  the  best  known  brines;  Table  IV  gives  analyses  of  the 
manufactured  product.  These  analyses  are  believed  to  be  representative,  though  not  complete;  only  two  giving 
the  percentage  of  bromides.  They  have  been  collated  from  various  sources,  and  are  of  value  to  show  not  only  the 
purity  of  the  brines,  but  also  as  far  as  possible  the  other  salts  contained  in  the  bitterns.  These  are  utilized  to  some 
extent  for  the  mauufacture  of  epsom  salts  in  Massachusetts,  bromine  in  Pennsylvania,  West  Virginia,  Ohio,  and 
Michigan,  and  magnesium  carbonate  in  California. 

The  consumption  of  salt  in  the  United  States  during  the  year  1880  is  estimated  at  48,000,000  bushels,  while 
the  production  was  29,805,298  bushels. 

In  the  eastern  states  the  industry  has  suffered  from  two  causes,  which  have  combined  to  limit  the  market  to  a 
smaller  circuit:  First,  Liverpool  salt,  brought  as  ballast,  has  practically  controlled  the  market  on  the  seaboard; 
and,  second,  in  the  western  market,  where  large  quantities  of  salt  are  used  for  meat-packing,  the  low  prices  of 
Michigan  salt  have  defied  competition. 

The  latter  portion  of  Table  I  gives  the  statistics  of  the  production  of  ground  or  refined  salt.  For  dairy 
purposes  many  dairymen  have  given  the  preference  to  certain  brands  of  English  refined  salt,  but  several  makers 
in  this  country  now  produce  an  equally  pure  article. 

By  this  report  it  is  intended  to  refer  to  i^rocesses  in  use  only  so  far  as  is  necessary  to  show  the  different  conditions 
of  advantage  and  disadvantage  under  which  the  various  sections  are  placed.  In  the  consideration  of  this  industry 
in  detail  the  several  salt-producing  sections  are  given  in  alphabetical  order. 

CALIFORNIA. 

The  history  of  the  salt  industi-y  in  California  is  of  quite  recent  date,  as  will  be  seen  by  Table  II,  only  two 
establishments  having  been  enumerated  in  1860.  During  the  ten  years  previous  to  1880  the  production  increased 
over  400  per  cent.,  from  174,855  bushels  in  1870  to  884,743  bushels  iu  1880.  All  but  a  small  fraction  of  this  is 
made  from  surface  brines,  the  greater  portion  from  the  water  of  San  Francisco  bay. 

On  the  east  side  of  San  Francisco  bay,  in  Alameda  county,  twenty  companies  were  in  operation  dm'ing  the 
census  year,  and  produced  849,193  bushels  by  solar  evaporation  from  the  bay  water.  The  manufacturer  here  enjoys 
advantages  not  possessed  by  the  eastern  states,  which  enable  him  to  produce  salt  from  a  weak  brine  and  compete 
advantageously,  both  iu  quality  and  in  price,  with  the  Liverpool  salt,  which  is  largely  imported  iu  ballast.  These 
advantages,  briefly  enumerated,  are :  First,  a  long  dry  season  of  six  or  eight  months,  during  which  little  or  no  rain 
falls,  thus  avoiding  the  expense  and  trouble  of  covering  the  brines  in  wet  weather,  as  no  loss  of  time  is  incurred 
during  the  process ;  second,  a  constant  wind,  that  furnishes  power  for  the  moving  of  the  brines  and  assists  in  the 
evaporation;  third,  as  this  wind  blows  across  the  bay,  no  dust  is  conveyed  or  deposited  that  might  render  the  salt 
impure. 

In  the  largest  and  most  complete  works  in  Alameda  county  the  bay  water  is  admitted  at  high  tide  through 
flood-gates  into  a  large  pond  formed  on  the  surface  of  the  ground  by  earth-dikes,  where  the  evaporation  commences^ 
and  is  continued  through  a  series  of  five  similar  ponds  of  decreasing  size.  The  water  is  moved  from  pond  to  pond 
by  means  of  paddles  moved  by  wind-power,  until  it  enters  the  sixth,  where  it  has  attained  a  strength  of  100° 
salometer  and  all  the  sulphate  of  lime  has  been  deposited.  The  first  five  ponds  are  clay-bottomed ;  the  sixth  and 
seventh,  in  which  the  salt  is  crystallized,  are  floored  with  wood.  The  bittern  is  drawn  oft"  from  the  crystallizing 
ponds  when  it  reaches  a  strength  of  114°  salometer,  the  treatment  in  utilization  of  the  magnesia  contained  in  the 
bitterns  being  to  produce  carbonate  of  magnesia,  a  salable  article. 

An  analysis  of  the  bittern,  made  by  Fr.  (jutzkow,  in  December,  1879,  gave : 

[Temperature  of  sample,  65°  F. ;  strength  of  sample,  112°  salometer.] 

Per  cent, 
of  solids. 

NaCl Ifi.  59(59 

MgCls 10.8569 

KSOt :     1.4533 

MgSOi 5,5389 

MgBr2 0.1090 

34. 5550 


Salt  is  made  in  a  similar  way  in  San  Diego  and  Los  Angeles  counties,  but  in  the  latter  county  the  brine  is  taken 
from  a  salt  lake  about  700  feet  from  the  beach,  and  covering  an  area  of  14  acres,  with  a  depth  of  about  2|  feet. 
Previous  to  1860  the  salt  crystallized  naturally  in  the  lake,  but  fresh-water  springs  entering,  it  has  been  necessary 
to  pump  the  brine  into  receptacles.  At  first  the  salt  was  made  in  kettles,  with  "  brew  "  (natural  asphalt)  for  fuel, 
but  this  process  has  been  replaced  by  solar  evaporation  in  clay-bottomed  ponds. 

It  must  be  admitted  that  some  of  the  salt  made  on  the  coast  by  this  process  is  of  very  inferior  quality ;  but  this 
is  owing  to  carelessness  and  ignorance  on  the  part  of  some  of  the  makers,  and  would,  no  doubt,  be  avoided  if  a 
system  of  inspection  were  adopted  and  enforced  either  by  the  state  or  by  an  association  of  manufacturers. 
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Siskiyou  county  is  the  ouly  locality  on  this  coast  where  salt  ,s  produced  from  subterraueau  brines  On  the 
river,  about  six  miles  from  Yreka,  is  a  flowing  well,  675  feet  deep,  capable  of  producing  10,600  gallons  of  brine 
per  hour.  It  is  accompanied  by  a  continual  flow  of  gas,  which,  when  lighted,  produces  a  yellow  flame  30  inches  in 
diameter  and  5  feet  in  height.  The  brine  in  this  well  is  very  weak,  and  is  concentrated  by  means  of  brush  ricks 
before  heating. 

KENTUCKY. 

The  number  of  establishments  producing  salt  in  this  state  has  decreased  from  six  in  1860,  with  a  production 
of  169,665  bushels,  to  three  in  1880,  with  a  production  of  83,000  bushels.  This  decrease  is  mainly  due  to  Michio-au 
competition  in  the  western  markets  and  foreign  competition  on  the  sea-coast,  which  has  limited  the  market  to  "the 
local  demand.  In  Clay  and  Breathitt  counties  the  kettle  process  is  in  use,  but  in  Meade  county  salt  is  made  in 
furnaces  similar  to  those  employed  in  the  Ohio  Eiver  district,  with  the  exception  that  natural  gas  is  used  for  fuel. 

LOUISIA]^A. 

Cue  of  the  most  interesting  salt  deposits  in  America  is  situated  on  the  island  of  Petit  Anse,  Iberia  parish, 
Louisiana.  This  consists  of  a  bed  of  superior  salt,  underlying  a  rolling  section  of  country,  with  elevations  varying 
from  tide-level  to  180  feet  above.  The  deposit  seems  to  foDow  the  contour  of  the  surface,  but  is  mainly  below  the 
level  of  mean  tide,  and  consists,  so  far  as  known,  of  a  solid  bed  without  flaw  or  fissure.  The  rock  is  composed  of 
an  aggregation  of  cubes,  one-eighth  to  one-quarter  of  an  inch  in  diameter,  and  weighs  125  pounds  per  cubic  foot. 
The  general  appearance  of  the  mine  is  similar  to  a  tunnel  driven  through  granite.  So  far  as  known  at  present,  this 
deposit  extends  over  about  140  acres,  and  is  of  unknown  thickness.  The  shaft  is  now  100  feet  in  depth,  of  which 
75  feet  is  solid  salt.  It  seems  strange  that  no  eftbrt  has  been  made  to  ascertain  the  depth,  but  the  manager  says 
"ahttle  calculation  will  show  there  is  no  need  of  it,  as  a  known  depth  of  75  feet  over  an  area  of  140  acres  will 
supply  any  possible  demand  for  many  years  to  come,  and  it  would,  therefore,  be  a  mere  matter  of  curiosity".  The 
miue  and  plantation  on  which  it  is  situated  are  now  owned  by  the  third  generation  of  Averys  who  have  lived  on 
this  island. 

Salt-springs  or  licks  were  known  to  occur  on  the  place  as  early  as  1790,  and  in  1812  Mr.  Avery,  the  grandfather 
of  the  present  owners,  boiled  salt  from  these  springs  to  supply  the  plantation  and  neighboring  country.  The  return 
of  peace  with  England,  however,  again  permitted  the  importation  of  salt  at  rates  with  which  these  rude  attempts 
could  not  compete,  and  salt  manufacture  ceased  and  became  a  mere  tradition  until  the  civil  war  of  1860,  when 
supplies  were  again  cut  oft',  and  Judge  Avery  resumed  the  work  of  his  father.  Batteries  of  sugar-kettles,  and  such 
plant  as  could  be  improvised  from  appliances  in  the  neighborhood,  were  used,  and  the  manufacture  from  the  brine 
was  pushed  as  far  as  appliances  would  admit. 

Early  ia  1862  the  brine  supply  became  insufiicient,  and,  upon  sinking  a  new  well,  at  a  depth  of  16  feet  the 
workmen  struck  what  they  supposed  to  be  a  log  or  stone,  but  upon  examination  the  supposed  stone  proved  to  be 
sohd  salt.  Upon  a  more  thorough  investigation  the  probable  extent  of  the  deposit  was  established,  and  a  report 
made  to  the  confederate  government  at  Eichmond  that  resulted  in  the  establishment  of  a  post-oftice  on  the  island, 
the  building  of  a  causeway,  and  consequently  a  more  systematic  method  of  working.  At  the  point  where  the 
salt  was  first  discovered  it  was  but  a  few  feet  under  the  surface  (only  11  feet  in  some  places),  and  was  therefore 
quarried  like  building-stone.  In  this  way  a  very  large  amount  was  taken  out  and  distributed  over  the  South 
duriog  the  following  year;  but  in  1863  the  quarries  were  destroyed  and  the  operations  stopped  by  a  federal 
expedition  sent  out  for  that  purpose. 

At  the  close  of  the  war  a  company  was  formed,  a  shaft  was  sunk,  headings  were  driven  some  350  feet,  and 
hoisting  and  grinding  machinery  was  erected  ;  but  the  venture  did  not  prove  a  financial  success,  and  was 
abandoned.  In  1879  a  second  company  undertook  the  work,  but  it  was  again  abandoned.  It  is  now  in  the  hands 
of  a  company  of  New  York  capitalists.  A  canal  is  being  opened  from  the  island  to  the  Gulf,  which  will  furnish 
direct  water  communication  with  a  market,  and  new  and  approved  forms  of  machinery  for  crushing  and  grinding 
the  salt  have  been  adopted. 

Analyses  of  this  salt  are  given  in  Table  III. 

MASSACHUSETTS. 
This  is  the  only  state  on  the  Atlantic  coast  that  still  manufactures  salt  from  sea- water.  When  operations  were 
first  begun  in  the  early  part  of  this  century  salt  sold  readily  for  $1  per  bushel  at  the  works,  and  lumber  for  the 
construction  of  vats  and  covers  was  less  than  half  its  present  value.  These, combined  advantages  served  to  make  it 
a  profitable  business  at  the  time,  but  with  the  reduction  in  the  value  of  salt  and  the  increased  cost  of  lumber  the 
l:)usiuess  has  become  unprofitable,  and  is  fast  dying  out.  The  remaining  works  are  now  kept  up  by  taking  down 
old  works  to  repair  those  in  operation,  but  as  soon  as  this  make-shift  is  exhausted  the  business  will  undoubtedly 
cease. 

MICHIGAN. 

The  existence  of  salt-springs  in  Michigan  has  been  recognized  from  the  earliest  settlement  of  the  state,  and  it 
was  known  that  the  Indians  previously  supplied  themselves  with  salt  from  certain  springs.  In  1837,  when  Michigan 
was  admitted  to  the  Union,  a  state  geologist  was  appointed.  Dr.  Douglas  Houghton,  who,  in  his  report  the  following 
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year,  said  he  regarded  it  important  to  examine  tlie  salt-springs,  to  select  them  for  state  purposes,  and  directed  his 
investigation  to  that  end  daring  the  following  year,  but  with  only  partial  success.  Upon  the  death  of  Dr.  Houghton 
other  investigators  continued  the  work,  and  became  satisfied  of  the  existence  of  strong  brines  in  the  state,  which 
has  been  practically  demonstrated  by  the  deep  borings  now  made. 

The  first  practical  attempt  at  salt-boring  was  made  in  Grand  Rapids  in  1859,  and  a  well  was  sunk  to  a  depth 
of  257  feet,  but  only  a  weak  brine  was  obtained.  In  March,  1860,  a  well  630  feet  deep  was  completed  by  the 
Saginaw  Salt  Manufacturing  Company,  and  the  manufacture  began  in  July  of  the  same  year.  The  following 
represents  the  strength  of  brine  found  at  various  depths : 

Degrees  snlometer. 

At  90  feet 1 

102  feet 2 

SU  feet 10 

212  feet 14 

487  feet 26 

516  feet 40 

531  feet 44 

559  feet 60 

569  feet 64 

606  feet 86 

636  feet 90 

Within  the  past  ten  years  the  production  of  salt  in  Michigan'  has  increased  from  3,981,316  bushels  in  1870  to 
'  over  12,425,885  bushels  in  1880.  This  has  been  due  to  a  variety  of  causes,  which  have  allowed  the  manufacturers  to 
produce  at  small  cost,  and  thereby  undersell  salt  from  other  sections,  and  for  some  purposes  to  su^jply  the  entire 
western  market.  In  the  first  place,  the  brines  are  more  highly  saturated  than  in  any  other  section,  especially  in 
Bay  and  Midland  counties,  where  many  of  them  are  completely  saturated,  and  register  100°  salometer,  or  even  more, 
owing  to  the  presence  of  other  soluble  salts.  Further  than  this,  the  item  of  fuel  is  merely  nominal,  as  the  works  are 
generally  run  in  connection  with  saw-mills,  and  the  exhaust  steam  is  used  for  the  evaporation  of  the  brine.  Even 
where  this  plan  is  not  pursued  fuel  is  cheap,  wood  from  the  saw-mills  being  purchased  for  about  50  cents  per  cord. 
Convenient  transportation  to  market  is  another  advantage  possessed  by  this  section,  owing  to  its  situation  on  the 
shores  of  the  great  lake  system. 

The  following  table  exhibits  the  statistics  of  production  in  the  several  counties  of  the  state : 


Connties. 


The  state  . 


Bay 

Enron  . . . 
Iosco 

Midland  . 
Saginaw  . 
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,  147,  209 
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877 

92.4 
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21 

244,  860 

89 

967 

96.0 

215 

178 

5 

64,  400 

13 

1,013 

86.4 

86 

76 

10 

35,  210 

12 

979 

88.0 

15 

15 

6,750 

1 

1,300 

110.0 

661 

1 

616 

16 

190,  632 

94 

789 

91.0 
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Machiues. 


o 

-2^ 

^ 

?^.9 

a 

tifi 

bD 

t2} 

<] 

21,  352 


174  ;  21,  352 


s-a 


231,  257 


5,984 
60,184 


165,  089 


p.  a) 


6, 160,  246 


2,  048,  274 
864,  752 
691,  342 
205,  371 

2,  350,  607 


157 


4 
162 


O,  IS 


3,295,527 


1,  538, 313 
44,433 
356, 121 
48, 829 

1,307,831 


Counties. 


The  State  . 

Bay 

Hnron 

Iosco  

Midland 

Saginaw- 
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Nnmher  of 
coida  wood. 
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Materials. 


524,  655 


211,  092 

47,8^0 

34,643 

8,000 

232,  500 


Value. 


$377,  939 


120,  283 

47,  820 

16,  321 

8,000 

179,  516 


Value  of  all 
other  ma- 
terials. 


$629,  294 


270,  975 

68,  200 

31,  700 

8,000 

254,  419 


Total  value 
of  all  ma- 
terials. 


$1,  007,  233 


403,  258 

106,  020 

48,  021 

16,  000 

433,  934 
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Machines. 


Nmmher  of 
Tate. 


600 


Aggregate 

area  m 
square  feet. 


867, 180 


19,  680 


Total  value 
of  all  ma- 
terials. 


$2,  600 


PRODUCT. 


If  inspected. 


Kumher  of 

barrels 

(grade  No.  1), 


2,  449,  005 


994,  439 

238,  417 

152,  liOO 

25,  060 

1,  038,  589 


Number  of 

barrels 

(grade  No.  2). 


6,172 


7,342 
5.683 
7,500 
6,610 
10, 137 


Number  of 
bushels  salt. 


12, 425,  885 


5,  008,  905 

1,  220,  000 

800,  000 

133,  350 

5, 243,  630 


Value. 


$2, 271, 913 


936, 473 
227, 299 
146, 960 
26, 901 
935, 280 


MANUFACTURE  OF  CHEMICAL  PRODUCTS  AND  SALT.  31 

Since  tbe  census  year  the  production  has  steadily  increased,  («)  tlie  leading  process  employed  being  .steam 
evaporation  in  grainers.  The  brine  is  settled  cold,  then  admitted  directly  into  the  grainer.s,  and  evaporated  by  means 
of  steam  passing  through  galvanized-iron  pipes.  A  considerable  quantity  of  salt,  especially  in  Huron  county,  is 
made  by  the  pan  process,  by  which  the  brine  is  evaporated  in  rectangular  pans  by  direct  firing.  The  kettle  process 
was  formerly  used  to  a  considerable  extent,  but  is  now  almost  entirely  superseded  by  those  above  mentioned.  Only 
three  kettle-blocks  were  in  operation  during  the  census  year.  A  small  amount  of  salt  was  made  by  solar 
evaporation,  three  establishments  working  during  that  time. 

As  early  as  the  year  1865  a  system  of  inspection  was  adopted  by  a  number  of  manufacturers ;  but  as  it  was 
not  general,  a  considerable  quantity  of  inferior  salt  was  put  on  the  market,  which  served  to  injure 'the  reputation 
of  Michigan  salt.  In  1869,  through  the  efforts  of  the  Saginaw  and  Bay  Salt  Association,  the  state  legislature 
passed  an  "  act  to  regulate  the  manufacture  and  provide  for  the  inspection  of  salt".  Since  that  time  it  has  been 
the  duty  of  the  inspector  and  his  deputies  to  examine  all  salt  prepared  for  market  and  brand  it  according  to 
quality.  A  non-compliance  with  the  terms  of  this  act  by  the  manufacturer  is  punishable  by  fine.  This  system  of 
inspection  has  been  followed  to  the  present  time,  and  has  done  much  to  raise  the  quality  of  the  salt.  The  first- 
quality  salt  is  divided  into  three  grades :  "  fine,"  "  packers,"  and  "  solar  "  salt,  and  is  packed  for  shipment  in  barrels 
of  280  pounds,  marked  and  branded  according  to  law. 

The  brine  in  this  state  is  noteworthy  for  its  great  strength,  and  therefore  the  small  amount  of  sulphate  of 
lime  present.  An  examination  of  Table  III  shows  the  general  composition  of  the  brines.  The  variation  in  the 
depth  of  the  wells  and  in  strength  of  brine  in  the  various  counties  is  as  follows : 

Deptli  of  wells  Strength  of  briDe 

(feet).  (degrees). 

Bay  county 738  to  1,050  90  to  100 

Huron  county 550tol,800  80  to    90 

loscocounty SOOto  1,050  83  to    92 

Manistee  county  (6) 1,964  Rock-salt,  93  per  cent.  pure. 

Midland  county 1^  300  1  lO 

Saginaw  county 675to  1,014  84  to   98 

In  obtaining  the  statistics  of  Michigan  production  it  has  been  impossible  to  represent  tbe  actual  amount  of 
fuel  used  in  the  manufacture  of  salt,  owing  to  the  joint  us6  of  steam  for  the  salt-blocks  and  sawmills. 

From  present  indications  it  appears  that  Michigan  will  hold  first  place  in  the  salt  production  of  the  country  for 
some  time  to  come,  or  until  her  forests  are  exhausted  and  the  strength  of  the  brine  weakened  by  the  constant 
drain. 

ISTEVADA. 

Owing  to  the  adoption  of  the  chlorination  process  in  the  treatment  of  ores  of  the  precious  metals  in  the 
western  states  and  territories  a  demand  has  been  created  that  has  caused  the  utilization  of  some  of  the  salt 
deposits  and  brines  so  frequently  occurring  in  these  sections.  This  is  particularly  the  case  in  Nevada,  where,  it  will 
be  seen,  by  an  examination  of  Table  I,  there  were  seven  establishments  in  operation  during  the  census  year, 
producing  182,408  bushels  of  salt,  mainly  used  in  this  process,  and  of  this  amount  1 08,033  bushels  were  raised  directly 
from  natural  deposits  on  the  surface  during  the  dry  season.  Through  the  section  of  country  included  between  the 
eastern  slope  of  the  Eocky  mountains  and  the  Sierra  Nevada  are  many  ponds  and  lakes  whose  waters  are  more  or 
less  highly  saturated  with  salt.  During  the  dry  season  the  water  in  many  of  these  evaporates,  leaving  a  more  or 
less  pure  deposit  which  simply  requires  to  be  gathered  for  use.  This  is  the  source  of  the  greater  portion  of  the  salt 
produced  in  Nevada,  though  three  establishments  evaporate  a  surface  brine  in  prepared  receptacles  by  the  aid  of 
solar  heat.  One  establishment  secures  its  brine  by  sinking  a  large  number  of  wells  to  a  depth  of  30  feet;  the 
remainder  work  with  surface  brines  or  deposits. 

NEW  YOEK. 

Before  the  settlement  of  this  country  the  Indians  were  accustomed  to  obtain  salt  from  the  salt-springs 
surrounding  Onondaga  lake,  and  the  few  white  settlers  in  the  neighborhood  supplied  themselves  by  boiling  down 
tbe  brine  in  kettles  suspended  over  the  fire  by  means  of  crotched  sticks.  The  attention  of  the  state  having  been 
called  to  the  importance  of  these  springs,  in  1788  a  treaty  was  entered  into  with  the  Onondaga  tribe  of  Indians,  by 
which  the  state  agreed  to  care  for  the  property  for  the  mutual  benefit  of  both  whites  and  Indians;  but  the  Indians 
became  dissatisfied  with  the  treaty,  and  in  1795  another  treaty  was  made,  by  which  the  Onondaga  Salt- Springs 
reservation  was  absolutely  ceded  to  the  state  in  consideration  of  a  cash  payment  of  $1,000  and  the  annual  royalties 
of  $700  and  150  bushels  of  salt.  The  area  of  the  reservation  is  about  10  square  miles,  and  includes  the  city  of 
Syracuse,  the  town  of  Geddes,  nearly  all  the  town  of  Salina,  and  the  whole  of  Onondaga  lake.  By  this  treaty  the 
state  is  bound  to  hold  and  work  the  property  forever. 

«  By  tlie  report  of  the  state  salt  inspector  the  production  for  the  year  ending  November  30,  1881,  is  given  as  13,751,495  bushels. 
i  Since  the  census  year  well-boring  has  begun  on  the  western  shore  of  Michigan,  in  Mauistee  county,  and  by  January  1,  188.',  one  well 
was  completed  and  four  others  were  being  sunk.     At  a  depth  of  1, 964  feet  tbe  first  well  reached  a  bed  of  rock  salt  32  feet  in  thickness. 
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:N^othiiig  was  done  by  the  state  uutil  1797,  when  the  property  was  surv^eyed,  a  superinteiideDt  ippointed,  and 
a  daty  of  4  cents  a  bushel  collected  by  the  state ;  the  biiue  was  raised  by  private  individuals,  and  the  state  only 
stepped  in  to  say  that  when  a  manufacturer  had  obtained  all  the  water  he  wished,  his  neighbor  should  be  allowed 
to  take  the  surplus,  if  needed.  In  1817  the  duty  was  raised  to  12J  cents  a  bushel,  in  order  to  aid  in  the  paymentfor 
the  canal  connecting  lake  Erie  with  the  Hudson  river,  and  remained  the  same  until  1833,  when  it  was  reduced  to 
6  cents,  though  for  the  last  three  years  of  that  period  a  rebate  was  allowed  which  removed  the  entire  duty  and 
assisted  toward  the  pajment  of  the  canal  tolls.  In  1846  the  duty  was  modified  to  1  cent  per  bushel,  which  has 
remained  to  the  present  day.  In  return  for  this  duty  the  state  sinks  wells,  raises  water,  and  furnishes  it  to  the 
manufacturer,  and  also  inspects  and  weighs  the  salt. 

Originally  the  Onondaga  salt-springs  were  true  springs,  flowing  over  the  surface;  but,  as  the  consumption  of 
brine  has  increased,  it  has  been  necessary  to  sink  wells,  until  now  a  depth  of  over  400  feet  has  been  necessary  in 
many  wells  to  obtain  a  good  supply  of  water.  During  the  census  year  there  were  forty-two  wells  on  the  reservation, 
varying  in  depth  and  strength  of  brine  in  the  four  districts  as  follows : 

Depth  of  wells  Strength  of  brine 

(feet).  (degrees), 

Syracuse 250  to  330  52  to  74 

Geddes 336  to  412  72  to  76 

Liverpool 362  to  419  74  to  76 

Salina 187  to  312  52  to  76 

This,  however,  gives  the  strength  of  brines  at  a  particular  time  during  that  period.  The  average  strength  of 
brine  (at  60°  F.)  reported  for  the  years  1879  and  1880  by  Dr.  Engelhardt  is  given  as : 

1879.  icSO. 

Degrees.  Degrees. 

Syracuse 66. 61  66. 13 

Geddes 67.16  67.55 

Liverpool 67.  47  67. 10 

Salina 67.47  67.10 

The  following  table  gives  the  statistics  of  salt  manufactured  in  the  four  districts  of  Onondaga  county : 


Districts. 


Total 

Geddes 

Liverpool.. 

Siilina 

Syracuse ... 


69 


Capital. 


3,  286,  081 


756,  000 
423,  500 
002, 150 
444,  431 
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313 
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Machines. 


a 


134 


74.3 
75.0 
69.9 
64.4 


3 


2,091 
1,082 
3,41-2 
1,092 


250,  250 
202,  950 
442,  940 
190, 400 


40 
62 
121 
66 


Sf-3 

-1 


10,331,931 


1,  387, 700 

2,  800,  656 
4,  338, 217 
1, 805, 358 


Districts. 


Total 

Geddes 

Liverpool . 

Salina 

Syracuse. -- 


BY  ARTIFICIAL  HEAT— Continued. 


Materials. 


Number  of 
tons  coal. 


136,  843 


38,  925 
19,  332 
52,  420 
26,  166 


Value. 


$240, 112 


69,  455 
28,  809 
02,  570 
49,  272 


Value  of 
all  other 
materials. 


$233,  004 


41,  860 
39, 103 
108,  232 
43,809 


Total  value 

of  .ill 
materials. 


73, 116 


111,315 
67,912 

200,  808 
93,  081 


BY  60LAE  EVAPORATION. 


Machines. 


Number 
of  vats. 


42,  939 


14, 132 
9,045 

10,  726 
9,036 


Aggregate 

aiea  in 
square  feet. 


Total  value 

of  all 
materials. 


12,  068, 796 

4,  077, 136 
2,  672,  960 
2,  hie,  332 
2,  002,  368 


$33,904 


13,  541 
6,261 
4,057 

11,  045 


If  inspected. 


Number  of 
bariels 
(grade 
No.  1). 


186,  044 
161,  495 
392,  375 
193, 164 


Number  of 
barrels 
(grade 
No.  2). 


3,916 


240 

3,549 

127 


No.  of  bushels 
salt. 


8, 748, 203 


2,  689, 159 

1,  383,  918 

2,  933,  013 
1,  722, 113 


Value. 


$1, 107, 760 


307, 438 
174,135 
410, 773 
215, 414 


The  industry  in  this  state  during  the  past  ten  years  has  been  very  much  depressed,  owing  to  domestic  as  well 
as  foreign  competition.  In  New  York  city  Syracuse  salt  met  with  foreign  competition,  and  if  a  market  was 
sought  in  the  West  or  South  it  met  with  the  competition  of  Michigan  salt,  made  and  sokl  at  prices  unremunerative 
to  the  Syracuse  manufacturer.  This  depression  reached  its  lowest  ebb  in  1870,  when  less  than  5,500,000  bushels 
were  sold.  A  considerable  improvement  has  taken  place  since  that  time,  and  many  salt-blocks  that  were  abaDdoned 
have  again  resumed. 
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There  are  three  hundred  and  sixteen  "water-rights"  on  the  reservation,  but  during  the  censas  year  only  one 
hundred  and  thirty-four  were  in  operation,  (a) 

The  principal  impurity  in  the  brines,  as  will  be  seen  by  an  examination  of  Table  III,  is  sulphate  of  lime,  which 
causes  the  kettte  process  to  be  employed  to  this  day.  But  two  processes  are  in  use:  the  evaporation  by  solar  heat 
and  the  kettle  process;  the  former  producing  a  very  coarse  salt,  highly  valued  for  meat-packing,  etc.,  while  the 
latter  produces  a  tine  salt,  which,  when  purified,  is  excellent  for  table  and  for  dairy  purposes. 

A  deposit  of  rock-salt  was  discovered  in  1878  about  a  mile  from  the  village  of  Wyoming  and  about  40  miles 
southwest  of  Eochester,  in  New  York  state.  Upon  sinking  a  well  for  oil,  at  a  depth  of  1,300  feet  a  solid  bed  of 
rock-salt  was  discovered,  about  70  feet  in  thickness,  and  preparations  have  been  made  to  make  salt  from  the  brine 
produced  by  admitting  fresh  water  to  the  salt  deposit.  An  analysis  of  the  rock-salt  is  given  in  Table  III.  The 
extent  of  the  deposit  is  not  known,  and  to  determine  it  will  require  a  series  of  borings.  It  is  intended  to  employ 
the  pan  process  at  this  place. 

OHIO  AND  WEST  VIEGINIA. 

The  manufacture  of  salt  in  these  states  is  so  intimately  associated  that  it  will  be  advisable  to  consider  them  as 
forming  a  common  group,  and  take  up  the  consideration  of  the  several  salt-producing  sections,  divided  according 
to  location,  as  follows : 

District  No.  1,  Hocking  valley,  Athens  county,  Ohio. 

District  No.  2,  Muskingum  valley,  Morgan  and  Muskingum  counties,  Ohio. 

District  No.  3,  Tuscarawas  valley,  Columbiana,  Ouernsey,  and  Tuscarawas  counties,  Ohio. 

District  No.  4,  Ohio  Eiver  valley,  Meigs  county,  Ohio,  and  Mason  county.  West  Virginia. 

District  No.  5,  Kanawha  valley,  Kanawha  county.  West  Virginia. 

The  first  salt  made  by  the  whites  in  Ohio  was  on  the  Scioto  river,  as  early  as  1794,  at  which  time  all  salt  was 
carried  by  pack-mules  over  the  mountains  and  sold  for  from  $6  to  $10  per  bushel.  The  production  at  the  Scioto  salt- 
works increased  until  1808,  when  20,000  bushels  were  made,  and  sold  for  |3  a  bushel.  Stronger  brines  were 
discovered  elsewhere,  and  the  manufacture  ceased  at  this  place. 

The  following  table  exhibits  the  statistics  of  the  several  districts  in  Ohio  and  West  Virginia: 


Districts, 


Total 

Hocliing  valley . . . 
Muskingum  valloy 
Tuscarawas  valley 
Ohio  River  valley., 
Kanawha  valley . . 


Capital. 


$1, 743, 100 

137,  000 

26,  200 

76,  400 

1,  423,  000 

80,  600 


1,328 


60 

36 

63 

960 

219 


AVERAGE  NUM- 

BEll  OF  HANDS 

KlirLOYED. 


1,161 


43 

34 

50 

814 

204 


3.3 


36   $1«5,  488 


9,367 

S,490 

It,  559 

190,  864 

38.  208 


BUBTERKANE.IN 
BltlNES. 


611 
718 
847 
.130 
936 


n  rt  11 

(L>  ro  II 

Eh  'r^ 

<n  ii  w 

oj  a;  ^ 

t>  —  32 

<1 
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fct.g 


42  j     291      22,265 


40.0 
34.8 
40.0 
34.5 
39.3 


144  10, 645 
133  10, 920 
14  700 


20  I. 
5|. 


2h07 

J  o 


t    ^ 

<1 


5 
10 

774 
179 


366,  220 


27,  600 
6,005 
24,  843 

270,  822 
36,  9o0 


P4C0 

«  el 
o  o 


2  778,  547 


39,  040 

1,000 

108,  879 

1,  796,  210 

833,  418 


138 


«  a 


o 


1,  695,  393 


12,  000 


104 

27 


28,  577 

1,  000,  424 

654,  392 


Districts. 


Total 

Hociing  valley . . . 
Muskingum  valley 
Tuscarawas  valley 
Ohio  River  valley. 
Kanawha  valley  . . 


BY  AETiyiciAL  HEAT— continued. 


Materials. 


Number  of  tons 
coal. 


257,  480 


9,809 
7,700 

25,  010 
180,  311 

34,  590 


Value. 


$213,  222 


10,  009 
7,790 
17,  005 
152,  634 
24,  784 


Number  of 
corils  wood. 


100 
269 


Value. 


Value  of  all      j 
otber  materials,  i 


$562 


100 
462 


$181,87' 


3,  140 
6,235 

25,  445 
119,  122 

27,  930 


Total  value  of 
uU  materials. 


$394,056 

13,149 
14,  035 
42,550 
272,218 
52,  714 


Number  of 
bushels  salt. 

Value. 

5,  329,  739 

$744, 160 

160,  663 
103,  780 
417,  000 
3,  986,  147 
662,  249 

29,  419 
22,  C65 
75,  870 
625,  066 
91, 140 

In  the  Hocking  and  Muskingum  Valley  districts  the  kettle  process  is  chiefly  used.  In  the  Muskingum  valley  a 
considerable  amount  of  salt  was  formerly  made,  but  owing  to  weakening  of  the  brine,  as  well  as  to  some  other 
wnbarrassmeuts  common  to  this  section,  the  production  has  decreased  to  a  small  amount. 

«  Ky  the  report  of  the  state  salt  inspector,  7,917,23G  bushels  were  inspected  (luring  the  yc-ar  endius  December  :)1,  1881. 
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The  poiut  of  greatest  production  ia  these  states  is  district  No.  4 — Ohio  Kiver  valley.  The  works  are  situated 
on  both  sides  of  the  Ohio  river,  at  and  near  Pomeroy,  Ohio.  The  first  salt  made  in  this  district  was  on  the  West 
Virginia  side,  in  1849,  from  a  well  700  feet  deep,  which  was  followed  in  1851  by  borings  on  the  Ohio  side  and  the 
subsequent  manufacture  of  salt.  The  process  now  employed  is  a  combination  of  the  pan-  and  steam-evaporation 
processes,  by  which  the  brine  is  first  heated  in  closed  pans  and  the  steam  from  these  is  conducted  through  copper 
pipes  placed  in  the  grainers.  The  pans  diifer  from  those  used  in  Michigan  and  Pennsylvania,  being  of  cast-iron,  maiie 
in  sections,  with  rounded  bottom. 

Fifth  district. — The  Kanawha  valley  is  located  in  the  neighborhood  of  Charleston,  Kanawha  county,  West 
Virginia.  This  section  was  known  and  found  available  for  the  manufacture  of  salt  by  the  Indians,  and  occasionally 
by  white  settlers,  in  colonial  times,  but  the  preparation  of  salt  for  market  was  not  begun  until  1797,  when  a  kettle- 
block  was  erected,  with  a  production  of  about  150  pounds  of  impure  salt  per  day,  which  sold  for  from  8  to  10  cents 
per  pound.  This  salt  was  made  from  brines  at  the  surface,  but  in  1808  a  well  was  sunk  hj  another  party  to  a  depth  of 
58  feet,  which  furnished  a  stronger  and  more  constant  supply  of  brine;  another  kettle-block  was  erected,  and  the 
price  fell  to  4  cents  per  pound.  The  success  of  these  parties  induced  others  to  sink  wells,  and  already,  by  1817,, 
there  were  some  thirty  establishments  in  operation,  ijroducing  over  600,000  bushels  of  salt.  In  this  year  the 
discovery  of  coal  in  the  neighborhood  gave  a  new  imijetus  to  the  industry,  and  it  shortly  became  the  only  fuel 
used.  In  these  wells  petroleum  and  natural  gas  occur,  especially  in  the  deeper  borings.  A  few  manufacturers  at 
various  times  have  employed  the  gas  to  lift  the  brines  and  furnish  fuel  for  evaporation,  but  the  liability  of  the  flow 
of  gas  to  cease  has  prevented  its  systematic  employment  as  fuel. 

Uutil  the  year  1835  the  kettle  process  was  alone  used  by  the  Kanawha  salt-makers,  but  at  that  time  a  furnacfr 
was  built  of  the  same  pattern  emjjloyed  in  the  Ohio  Eiver  district,  consisting,  as  stated,  of  a  combination  of  the  pan- 
and  steam-evaporation  processes ;  and  this  furnace  gradually  replaced  the  kettle-block,  until  the  latter  was  entirely 
abandoned. 

No  solar  salt  is  made  in  Ohio  or  West  Virginia.  The  salt  is  packed  for  the  market  in  barrels  of  two  sizes :  for 
general  use,  in  barrels  of  280  pounds,  and  for  the  meat-packing  trade,  in  barrels  of  350  pounds.  Analyses  of  the- 
salt  are  given  in  Table  IV. 

The  principal  impurities  in  the  brines  of  this  section  are  the  chlorides  of  lime  and  of  magnesia.  Analyses  of 
the  brines  are  given  in  Table  III. 

An  analysis  of  the  bittern,  furnished  by  Dr.  J.  P.  Hale,  gave  the  following  result : 

Per  cent. 

Sodium  chloride 26.63 

CalciuQi  chloride 57.55 

Magnesium  chloride ]5. 82 

100.  00 


The  extreme  variations  in  the  depth  of  wells  and  strength  of  brines  in  the  several  districts  of  Ohio  and  West 
Virginia  are  as  follows : 

Depth  of  wells  Strength  of  brines 

(feet).  (degrees  salometer). 

DistrictNo.  1 562  to      670  40 

District  No.  2 490  to      900  26  to  40 

DistrictNo.  3 900  40 

DistrictNo.  4 1,000  to  1,350  30  to  40 

DistrictNo.  5 900  to  1,000  28  to  48 

The  brines  of  these  states  contain  a  considerable  percentage  of  bromides,  and  the  bitterns  resulting  from  the 
manufacture  of  salt  have  beeu  largely  worked  for  bromine.  Further  reference  to  this,  together  with  analyses  of 
the  bitterns,  is  given  in  the  article  on  "  Bromine  ",  page  21,  of  this  report. 

Eecent  analyses  by  Professor  J.  W.  Mallett  show  the  occurrence  of  iodides  in  these  bitterns,  but  as  yet  no> 
attempt  has  been  made  to  utilize  them.  The  following  table  gives  the  quantities  of  iodine  found  in  four  samples. 
of  bitterns : 


Sample  taken  from— 

Specific  gravity  at 
15°  centigrade. 

Graira  of  iodine  to 
the  gallon. 

Snow  Hill  furnace 

Per  cent. 

1.305 
1.270 
1.300 
1.285 

Per  cent. 

4.14 
2.80 
8.65 
2.69 

Daniel  Boone  furnace        .            

Since  the  discovery  of  the  strong  Michigan  brines  and  their  subsequent  working  the  production  of  salt  in 
Ohio  and  in  West  Virginia  has  steadily  declined,  as  manufacturers  are  unable  to  compete  in  the  western  market 
with  the  cheap  Michigan  product,  and  in  the  southern  and  eastern  market  with  the  imported  article.  The  cost  of 
manufacture  is  considerably  more  in  Ohio  and  in  West  Virginia  than  in  Michigan,  owing  to  the  weaker  brines  ana 
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the  necessity  of  using  fuel  solely  for  the  production  of  salt.  To  be  sure,  coal  outcrops  at  their  very  doors  and  cheap 
transportation  is  available,  but  these  facilities  do  not  enable  them  to  compete  with  the  Michigan  manufacturer,  who 
also  has  cheap  transportation,  as  well  as  saturated  brines  and  merely  nominal  cost  of  fuel.  For  these  reasons  the 
industry  in  these  states  has  been  gradually  decreasing ;  furnaces  have  been  abandoned  and  left  to  decay,  whiLe 
those  in  operation  have  only  worked  a  part  of  the  time,  and  from  the  present  outlook  these  will,  of  necessity,  be 
closed  at  no  distant  day,  and  the  manufacture  of  salt  in  this  district  may  become  extinct,  or  only  produce  suificient 
to  supply  a  local  demand. 

PENNSYLVANIA. 

The  first  salt-works  in  western  Pennsylvania  were  erected  in  Westmoreland  county  about  the  year  1800,  and 
salt  was  made  from  a  weak  brine,  testing  10°  salometer.  As  usual  at  this  early  date,  the  kettle  i)rocess  was  employed, 
but  this  has  been  entirely  superseded  by  a  combination  of  the  pan-  and  steam-evaporation  process,  similar  to  the 
one  in  use  in  Ohio  and  West  Virginia,  but  differing  in  some  practical  details. 

One  of  the  newest  plans,  and  apparently  one  of  the  most  complete  processes,  is  in  use  in  Allegheny  county.  The 
brine,  of  a  strength  of  32°  salometer,  is  obtained  from  a  flowing  well,  which  delivers  it  directly  into  the  outside  wooden 
settler  or  storage  reservoir,  from  which  it  is  pumped  into  an  upright  cylindrical  boiler,  where  it  settles  while  hot, 
and  slowly  concentrates  to  48°  by  steam  from  the  pans.  It  is  then  admitted  into  a  series  of  three  horizontal 
cyhudrical  boilers,  where  it  is  still  further  concentrated,  the  steam  being  used  in  heating  the  brine  in  the  grainers. 
On  the  top  of  the  furnace,  over  the  horizontal  boilers,  is  a  series  of  three  pans,  heated  by  the  products  of  combustion 
after  they  have  passed  the  boilers,  and  into  these  x^ans  the  brine  from  the  boilers  is  forced  by  the  steam  pressure 
existing  in  them.  After  leaving  the  pans  and  boilers  the  granulation  takes  place  in  the  usual  manner,  by  the 
steam-evaporation  process.  T)uriog  the  day  coal  is  used  for  fuel,  but  at  night  the  boilers  are  heated  by  natural 
gas,  as  the  gas  is  used  in  the  daytime  by  the  rolling-mills  in  this  vicinity  and  delivered  at  night  to  the  salt-works. 
The  economy  of  this  process  is  denied  by  many,  who  assert  that  the  boiler  is  soon  destroyed  by  the  action  of  the 
magnesium  chloride  developed  in  the  heated  brines;  but  the  owner  states  that  when  air, is  completely  excluded 
from  the  boilers  no  action  ensues. 

The  principal  impurities  in  the  brines  of  western  Pennsylvania  are  the  chlorides  of  lime  and  of  magnesium,  as 
will  be  seen  by  an  examination  of  Table  III. 

The  depth  of  wells  differs  in  Allegheny  county  from  580  to  2,000  feet,  with  a  strength  of  brine  from  20o  to  34° ; 
in  "Westmoreland  county,  from  400  to  450  feet,  with  a  brine  registering  16°  to  28°. 

The  bitterns  from  the  salt-works  contain  a  considerable  amount  of  bromides,  which  have  been  used  for  the 
preparation  of  bromine  (see  page  22). 

The  market  for  this  salt  is  found  in  western  Pennsylvania  and  on  the  borders  of  Ohio  and  Virginia.  It  is  not 
shipped  by  the  Ohio  river,  but  is  carried  to  the  headwaters  of  the  Monongahela. 

TEXAS. 

Deposits  of  salt  or  salt  brines  are  found  in  many  counties  in  Texas,  but  being  worked  in  the  crudest  manner 
the  salt  is  generally  impure.  The  largest  section  containing  brines  or  deposits  is  in  El  Paso  county,  where 
a  superficial  area  of  some  200  acres  is  covered  by  lakes,  many  of  which  evaporate  completely  during  the  dry 
season,  leaving,  a  solid  deposit  of  salt.  One  of  these  is  situated  about  90  miles  east  of  Ysleta,  and  covers  an  area 
of  60  acres.  During  the  dry  season  this  sun-dried  product  is  simply  shoveled  up  and  hauled  away  to  sell  to  the 
miners  iu  New  Mexico,  or  to  Chihuahua,  Mexico.  The  purchaser  pays  the  owner  of  the  deposit  $1  per  "faaeja" 
(about  2J  bushels)  and  gathers  and  transports  his  own  salt.  The  Mexicans  formerly  gathered  salt  from  this  place 
without  royalty,  in  accordance  with  a  time-honored  custom,  but  the  lakes  were  finally  claimed  by  American 
parties,  who  demanded  a  royalty  on  the  salt.  To  this  the  Mexicans  took  umbrage,  and  a  fight  ensued,  in  which 
thirteen  American  soldiers  were  killed,  but  the  Mexicans  were  obliged  to  submit  to  the  tax.  During  the  census 
year  G,600  bushels  were  produced  from  this  deposit. 

la  Nueces  and  Eefugio  counties  sea- water  has  been  evaporated  to  dryness,  and  in  Lampasas  county  a  "  saUne  " 
was  worked  before  and  during  the  war,  but  has  since  been  abandoned. 

The  most  of  the  salt  produced  in  Texas  during  the  census  year  was  made  in  Van  Zandt  county,  where  an 
establishment  is  located  having  one  kettle-block,  and  a  surface  for  solar  evaporation  of  10,640  square  teet. 

UTAH. 

The  concentrated  brine  of  the  Great  Salt  lake  furnishes  Utah  with  an  inexhaustible  supply  of  salt,  and  from 
this  source  is  taken  the  salt  used  in  the  treatment  of  the  ores  in  that  territory.  Up  to  the  present  time  the  mode 
of  working  has  been  very  primitive,  and  produces  a  very  impure  salt.  ^q^^, 
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The  tides  of  the  lake  are  caused  bj^  the  winds  ;  as  when  a  stiff  northwest  wind  is  blowing  the  water  will  rise 
from  12  to  18  inches  on  the  eastern  side  of  the  lake  and  overflow  the  marshes  that  are  usually  dry.  This  feature 
is  turned  to  advantage  in  the  manufacture  of  salt,  and  these  marshes  or  lagoons  are  surrounded  with  dikes. 
Early  in  the  season,  when  the  wind  is  in  a  favorable  direction,  gates  are  opened  and  the  lagoons  are  flooded. 
When  the  water  recedes  the  gates  are  closed,  and  the  retained  water,  therefore,  evaporates  gradually,  often 
completely.  The  salt,  which  has  crystallized  in  a  solid  cake  on  the  bottom,  is  then  broken  up  and  removed  for  use. 
By  this  method  the  soluble  impurities  are  retained  in  the  salt ;  it  is  also  very  difficult  to  obtain  it  free  from  insoluble 
foreign  matter,  mud,  etc.  Only  a  small  fraction  of  the  salt  is  used  for  domestic  purposes,  however,  and  for  the 
chloriuation  process  pure  salt  is  unnecessary. 

In  Juab  county  a  small  amount  of  salt  is  made  from  subterranean  brines,  and  the  existence  of  a  large  deposit 
of  very  pure  rock-salt  is  stated  by  Professor  Barfoot,  of  Salt  Lake  City,  but  it  has  not  been  possible  to  obtain 
detailed  information. 

VIRGINIA. 

As  early  as  1765  it  was  known  that  wild  animals  were  accustomed  to  frequent  certain  salt  licks  near  the 
HoLston  river,  and  by  1790  the  settlers  made  a  considerable  quantity  of  salt  from  these  places  for  domestic  uses. 
In  1820  an  open  well  was  sunk,  which,  at  a  depth  of  216  feet,  reached  a  bed  of  rock-salt.  This  open  well  was 
continued  for  52  feet  through  the  salt,  and  borings  were  made  110  feet  deeper,  but  no  water  was  found,  nor  was  the 
bottom  of  the  deposit  reached.  In  1874  the  well  was  again  cleaned  out,  and  at  a  depth  of  272  feet  from  the  surface 
a  tunnel  was  driven  in  a  westerly  direction  99  feet  to  a  well  previously  bored,  in  which  the  brine  was  found  too 
weak  to  use  alone ;  this  brine  was  thus  admitted  to  the  rock-salt,  and  a  strong  brine  obtained.  The  deposit  of 
rock-salt  appears  to  cover  at  least  100  acres  and  is  of  considerable  depth;  and,  "s^ith  an  unlimited  supply  of 
remarkably  pure  and  strong  brine,  there  is  every  prospect  of  a  prosperous  manufacture  at  this  point  for  along 
'time  to  come. 

1026  ^  ^ 


IjSTD-ex  to  chemical  products  j^nt)  sa.lt. 


A. 

Page. 

Acetate  ()i  lime 23 

Acetate  of  lime,  table  showing  numlicr  of  establishments  en- 
gaged in  its  production  during  census  year 23 

Acid,  sulphuric,  and  its  uses 20 

Acid, sulphuric,  aud  sulphur 19 

Acid,  sulphuric,  table  showing  the  number  of  establishments 
producing,  during  the  census  year,  aud  the  total 
for  each  state  having  more  than,  one  establish- 
ment    20 

Alkaline  incrustations  or  efflorescences  in  Nevada,  analyses  of.  14 
Alter,  Dr.  David,  of  Frer-port,  Pennsylvania,  and  the  manufac- 
ture of  bromine  in  1846 21 

Analyses  of  allialiuo  incrustations  or  elilorrscenccs  in  Nevada.  14 

Analyses  of  bitterns 22 

Analyses  of  brines  and  rock-salt  in  the  United  States . . .  table . .  27 

Analyses  of  chrome  ore  found  in  Califoruia 20 

Analyses  of  common  salt  prepared  for  market table . .  27 

Analyses  of  South  Carolina  phosphates 19 

Anthracite  coal  used 1 

B. 

Bitterns,  analyses  of 22 

Bituminous  coal  used 1 

Boras  (biborate  of  soda)  and  its  production  in  California. . . .  21 

Borax-works  of  Nevada 21 

Brinesandrock-saltintheUnitedStates,  analysesof  ..table..  27 

Brines,  instruments  used  in  determining  the  density  of 27 

Bromiue,  aud  its  manulaeturo  in  the  United  States  by  Dr. 

David  Alter,  of  Freeport,  Pennsylvania, •in  1S4G.  21 
Bromine,  table  giving  establishments  engaged  in  its  xnoduc- 

tiou  during  census  year 22 

Buildings _ 1 

c. 

California,  production  of  borax  in 21 

California,  chrome  ore  found  in,  analyses  of 20 

Califoruia,  history  of  the  salt  industry  in 28 

Calcasieu  parish,  Louisiana,  and  the  sulphur  deposit 19 

Capital,  total  of 1 

Chemical  industry,  statistics  of,  by  centers  of  manufacture 

in  1880 table..   10,11 

Chemical  industry,  statistics  of,  by  states  and  territories  m 

1880 table..  4-9 

Chemical  production,  general  discussion  of 1 

Children  employed,  number  of 1 

Chrome-iron  deposits  in  Maryland 20 

Chrome  ore  found  in  Califoruia,  analyses  of. 20 

Comparative  statement  of  the  salt  industry  according  to  the 

census  reports  of  1880,  1870,  and  18(30 table. .  26 

D. 

Downey,  Stephen  W.,  and  his  letter  to  the  Superintendent  of 
Census,  referring  to  a  soda  deposit  located  near 

Laramie  City,  Wyoming  territory 15 

dynamite  and  its  composition 22 

Establishments,  number  of .' • 1 

SDlishments,  table  showing  number  of,  engaged  in  the 
manufacture  of   nitro-glycerine   in  the   census 

year,  the  product,  and  its  value 22 


Pago. 

Establishments,  table  showing  the  number  of,  producing  sul- 
phuric acid  during  the  census  year,  and  the  total 
for  each  state  having  more  than  one  establish- 
ment         20 

Establishments,  total  value  of  production  of,  in  twelve  of 
the  leading  states,  in  the  order  of  production, 
with  percentages  of  each,  compared  with  the  total 
figures  of  the  United  States table..  2 

o. 

General  statistics  of  salt  production  in  the  United  States  in 

1880 table..  24,25 

Ground  or  refined  salt 25 

I. 
Industrial  progress ,         12 

Instruments  used  in  determining  the  density  of  brines  .   27 

S£.. 

Kentucky,  number  of  salt  establishments  in 29 

I.. 

Le  Blanc's  process  for  the  manufacture  of  soda  from  salt,  and 

it?  influence 12,20 

Liebig,  Baron,  aud  the  influence  of  his  work  on  organic  chem- 
istry in  its  application  to  agriculture  and  physi- 
ology         16 

Lime,  acetate  of,  and  its  manufacture 23 

Loirisiana  and  the  salt  deposits  on  the  island  of  Petite  Anse, 

Iberia  parish 29 

Louisiana  and  the  sulphur  deposit  in  Calcasieu  parish 19 

M. 
Machinery,  total  value  of 1 

Manufacture,  by  centers  of,  statistics  of  the  chemical  industry 

in  ISHO table..   10,11 

Manufacture  of  acetate  of  lime 23 

Manufacture  of  bromine  in  the  United  States  by  Dr.  David 

Alter,  of  Freeport,  Pennsylvania,  in  1846 21 

Manufacture  of  phosphorus  in  the  United  States  by  Messrs. 

Rose  &  Lowell,  at  Mount  Holly,  New  Jersey  ...        21 

Manufacture  of  potash  avid  pearlash 20 

Manufacture  of  soda  from   salt,  Le  Blanc's  process  for  the, 

and  its  influence 12, 20 

Manures,  manufactured,  and  their  effects 16 

Manures,  uianirfacture  of,  table  showing  distribution  of  the 
industry,  with  the  total  production  of  each  state 
haviag  more  than  one  establishment,  during  the 

census  year 1^ 

Maryland,  chrome-iron  deposits  in 20 

Massachusetts,  salt  manufacture  in 29 

Materials,  raw,  commonly  used  in  the  manufacture  of  ma- 
nures           ^"^ 

Materials,  total  value  of  all 1 

Men  employed,  number  of 1 

Michigan,  salt-boring  in 29, 30 

Michigan,  table  showing  the  salt  production  of  the  several 

counties  in 30 

Mining  and  shipping  of  phosphate  rock  in  South  Carolina, 

tables  giving  statistics  of 18, 19 

1027 


38 


INDEX  TO  CHEMICAL  PRODUCTS  AND  SALT. 


N. 

Page. 

Nevada,  borax- works  of 21 

Nevada,  sulphur  works  at  Humboldt  station,  in 19 

Nevada,  analyses  of  alkaline  incrustations  or  efflorescences  in.  14 

Nevada,  salt  manufacture  in 31 

New  York,  bistory  of  the  salt  industry  in 31-33 

Nitro-glyoerine  and  its  first  preparation  in  the  laboratory  in 

1847 22 

Nitro-glycerine,  table  showing  number  of  establishments  en- 
gaged iu  its  manufacture   during   census  year, 

the  product,  and  its  value 22 

O. 

Ohio  and  West  Virginia,  history  of  the  salt  indusUy  in 33-35 

Ohio  and  West  Virginia,  table  giving  the  statistics  of  the 

several  districts  in,  engaged  in  the  salt  industry.  33 
Onondaga  county,  New  York,  table  giving  statistics  of  the 

salt  industry  in  the  four  districts  of 32 

P. 

Pearlash  and  potash,   table  showing  amount  and  value  of, 

produced  in  certain  states  during  census  year. . .  20 

Phosphates  in  South  Carolina 17 

Phosphates  of  South  Carolina,  analyses  of 19 

Phosphate  rock,  mining  and  shipping  of,  in  South  Carolina, 

tables  giving  statistics  of 18,19 

Phosphorus 21 

Phosphorus,  manufacture  of,  by  Messrs,  Kose  &  Lowell,  at 

Mount  Holly,  New  Jersey 21 

Phosphorus  and  its  production  in  the  United  States 21 

Pennsylvania,  first  salt-works  in 35 

Potash  and  early  modes  of  preparation 12 

Potash  and  pearlash,  table  showing  amount  and  value  of, 

produced  in  certain  states  during  census  year. . .  20 

Potash,  decrease  in  production  of,  and  its  cause 20 

Potassium,  bichromate,  and  its  uses 20 

Potassium,  bichromate,  and    its  production   in  the  United 

States 20 

Potassium,  bromide,  the  discovery  of  Hs  value  as  a  nerve 

sedative  in  1866,  and  its  results 21 

Production  of  salt,  general  discussion  of 24 

Production,  total  value  of  chemical,  in  establishments  in 
twelve  of  the  leading  states,  iu  the  order  of  pro- 
duction, with  percentages  of  each,  compared  with 

the  total  figures  of  the  United  States table. .  2 

Eroducts,  special,  table  showing  the  distribution  of  the  man- 
ufacture of,  giving  the  states  m  the  order  of  pro- 
duction, with  approximate  percentage  value  in 
each  of  the  following : 

Glycerine  2 

Nitro-glycerine 2 

Stearic-acid  candles 2 

Oleic-acid  soap 2 

Other  hard  soap 2 

Soft  soap 3 

Manufactured  manure 3 

Sulphuric  acid 3 

Potash 3 

Acetate  of  lime 3 

Sulphate  ammonia 3 

Castor  oil 3 

Dry  colors 3 

White  lead 3 

Other  salts  of  lead 3 

Products,  total  value,  of 1 

Progress,  industrial 12 

K. 

Eaw  materials  commonly  employed  iu  the  manufacture  of 

manures 17 

Eefined  or  ground  salt 25 

8. 
Sal  t-boring  in  Michigan 29, 30 

Salt  brines  of  the  United  States 22 

1028 


Salt,  common,  prepared  for  market,  analyses  of 27 

Salt  deposits  in  Texas 35 

Salt  deposits  on  the  island  of  Petite  Anse,  Iberia  paxish,  Louis- 

iaua 29 

Salt  establishments  in  Kentucky,  number  of 29 

Salt,  ground  or  refined 25 

Salt  industry,  comparative  statement  of  the,  according  to  the 

census  reports  of  1880,  1870,  and  1860 table..       26 

Salt  industry  in  California,  history  of gg 

Salt  industry  in  New  York,  history  of 31-33 

Salt  industry  in  the  four  districts  of  Onondaga  county,  New 

York,  tab]  6  giving  statistics  of 32 

Salt  production  in  the  United  States  in  1880,  general  statistics 

of table..  24,25 

Salt  industry,  summary  of  the  condition  of  the,  in  1870  and 
1880,  respectively,  with  percentage  of  increase  or 

decrease 24 

Salt  industry,  table  giving  the  statistics  of  the  several  dis- 
tricts in  Ohio  and  West  Virginia  engaged  in 33 

Salt  in  Michigan,  table  showing  the  production  of  the  several 

counties  in ."^ 30 

Salt  manufacture  in  Massachusetts 29 

Salt  manufacture  iu  Nevada 31 

Salt  manufacture  in  Virginia 36 

Salt  production  in  Utah 35,36 

Salt,  rock,  andbrines  in  the  United  States,  analyses  of.  .table..        27 
Salt,  table  showing  the  amount  produced  by  the  varieus  pro- 
cesses, and  the  sources  from  which  the  brines  are 

derived 25 

Salt,  table  showing  the  production  of  a  number  of  the  prin- 
cipal states  and  territories  in  the  order  of  present 
production;  with  a  statement  of  the  increase 
during  the  decade  from  1870  to  1880,  with  per- 
centages         26 

Salt-works  in  Pennsylvania,  first 35 

Soda  and  its  uses 12, 13 

Soda  deposit  of  Carson  desert,  Churchill  county,  Nevada  ...        13 

Soda  deposits  of  Wyoming  territory 14 

Soda  salts,  consumption  of,  in  the  United  States  during  the 

census  year 13 

South  Carolina,  tables  giving  statistics  of  the  mining  and 

shipping  of  iihosphate  rock  in 18, 19 

South  Carolina  phosphates 17 

South  Carolina  ph  osphates,  analyses  of 19 

Sulphur  and  sulphuric  acid 19 

Sulphur,  consumption  of 19 

Sulphur  deposit  in  Calcasieu  parish,  Louisiana 19 

Sulphuric  acid  aud  its  uses 20 

Sulphuric  acid  and  sulphur 19 

Sulphuric  acid,  table  showing  the  number  of  establishments 
producing,  during  the  census  year,  and  the  total 
for  each  state  having  more  than  one  establish- 
ment          20 

Sulphur-works  of  Humboldt  station,  Nevada 19 

T. 

Texas,  the  salt  deposits  iu ^ 

Total  capital  invested  in  chemical  production 1 

Transmittal,  letter  of ''' 

U. 

Utah,  salt  production  iu 35,36 

T. 

Virginia,  salt  manufacture  in ^ 

\F. 

Wages,  amount  paid  in,  average,  for  each  establishment  — 

Wages,  total  amount  paid  iu 

West  Virginia  and  Ohio,  history  of  the  salt  industry  in 33-35 

West  Virginia  and  Ohio,  table  giving  the  statistics  of  the 

several  districts  in,  engaged  in  the  salt  industry-       ^^ 

Women  employed,  number  of 

Wyoming  territory,  soda  deposits  in 


REPORT 


ON  THE 


MANUFACTUEE   OF  GLASS, 


B^ 


J"OS-    ID.    ^WEEICS, 

SPECIAL    AG-KN^T. 


1029 


TABLE  OF  CONTENTS. 


Letter  of  transmittal 


Chapter  I. 

Statistics 1_18 

Scope  of  the  report 1 

Cliissiflcation  of  glass  in  the  tables X 

Summary  of  statistics  for  1880 j 

Comparison  with  previous  censuses ,. 2 

Works  idle  iu  the  census  year o 

"Works  building  in  the  census  year 3 

Establishments  in  which  glass  was  made  in  the  census  year 3 

Capital 3 

Furnaces 3 

The  plant  of  factories 4 

Employes 5 

Wages  paid 6 

Intervals  of  payment _ 8 

Methods  of  payment 8 

Product A. 9 

Materials W. 9 

Relative  productive  rank  of  the  states 9 

Production  of  plate-glass 10 

Production  of  window-glass 10 

Production  of  glassware 10 

Production  of  green  glass 11 

Localities  in  which  glass  was  produced 11 

Table        I. — The  plate-glass  works  of  the  United  States  at  the  census  of  1880 11 

Table      II. — The  window-glass  works  of  the  United  States  at  the  census  of  18S0 12 

Table     III. — The  glassware  works  of  the  United  States  at  the  census  of  1880- 12 

T.able     IV. — The  green-glass  works  of  the  United  States  at  the  census  of  1880  12 

Table       V. — Glass  works  idle  and  building  in  the  United  States  at  the  census  of  1880 13 

Table     VI. — Consolidated  statistics  of  all  the  glass  works  of  the  United  States  at  the  census  of  1880,  by  states 15 

Table   VII.— Cousolidated  statistics  of  all  the  glass  works  of  the  United  States  at  the  census  of  18S0,  by  states  and  counties.  15-17 

Table  VIII. — Consolidated  statistics  of  the  materials  used  iu  the  manufacture  of  glass,  as  reported  at  the  census  of  1880  ...  18 

Chapter  II. 

6Li).SS  :  ITS  COMPOSITION,  CLASSIFICATION,  AND   PROPERTIES - 19-23 

DifBculty  of  definition 19 

Glass,  chemical  and  commercial ^^ 

Chief  constituents 1^ 

Variability  of  composition 19 

Approximate  composition 19 

Difficulty  of  classification  chemically -  -  •  19 

Difficulty  of  classification  commercially ^^ 

Classifilation 20 

1.  Plate-glass 20 

2.  Window-glass 20 

3.  Flint  glass 20 

4.  Green  glass -•. 21 

Specific  gravity -. 21 

Conductivity  and  tension * 21 

Tensile  and  crushing  strength 21 

Devitrification ,.... 22 

Devitrification  in  its  relation  to  manipulation ^^ 

Other  properties 

Extent  of  the  uses  of  glass 

Analysis  of  glass 22,23 

1031 


■10 


iv  TABLE  OF  CONTENTS. 

Chapter  III. 

Pago. 

Sand 24-30 

Different  proportione  of  silica  in  glass 24 

Silica  in  different  kinds  of  glass 24 

Hardness 24 

* 

Forma  of  silica  used - 24 

Uses  of  the  different  grades 24 

Impurities  and  their  removal 24 

Use  of  arsenic 25 

Tests  of  sand 25 

Analysis  and  color  not  alvrays  indicative  of  the  quality  of  sand 25 

Mode  of  occurrence  ef  sand 25 

Sea  or  river  sand 25 

Importance  of  good  sand 25 

Sand  from  the  river  Belus 25 

Other  river  and  sea  sands 26 

Early  use  of  flint  and  quartz - 26 

Superiority  of  American  sand - 26 

English  sand 26 

Sand  for  English  plate-,  window-,  aad  flint-glass 27 

Sand  for  bottle-glass 27 

French  sand 27 

Belgian  sand 27 

German  sand 27 

Best  German  sands 27 

Use  of  alkaline  rocks  for  hottle-glass 28 

Austrian  sand 28 

Sand  for  common  Austrian  glass 28 

Svredish  sand 28 

Quality  of  American  sand 28 

New  England  sand 29 

New  Jersey  sand -. 29 

Maryland  sand ^ 29 

Sand  for  the  Pittsburgh  and  Wheeling  glass  houses 29 

Illinois  sand 29 

Missouri  sand 29 

Extent  and  locality  of  other  American  sauds , 29 

Analysis  of  glass  sand 29, 30 

Chapter  rv. 

Alkalies  and  othke  materials 30-34 

Chief  bases  used  in  glass-making 30 

Ancient  glass  a  soda  glass  and  perishable 30 

Sources  of  supply  of  soda  for  ancient  glass  houses 30 

Modern  so  arces  of  soda ,  .  * 31 

Leblanc's  discovery  of  soda-ash 31 

Use  of  salt-cake 31 

Source  of  supply  of  soda 31 

The  ammonia  process 31 

Manufacture  of  soda-ash  and  salt-cake  in  the  United  States 32 

Use  of  common  salt 32 

Nitrate  of  soda 32 

Potash 32 

Lime ,. 32 

Use  of  Ume  a  modem  discovery 32 

Sources  of  supply 33 

Lead _. • ..  33 

Lead  glass,  where  made ., 33 

Other  ingredients 33 

Chapter  V. 

Glass  furnaces  and  pots 34-41 

Early  furnaces  and  glass  houses 34 

Furnaces  in  Agricola's  time 34 

M»dern  furnaces 35 

Fuel  used 36 

Gas  furnaces 36 

The  Siemens' furnace 36 

Use  of  Siemens' furnaces  in  the  United  States 37 

Idas 


TABLE  OF  CONTENTS.  v 

Glass  furnaces  and  pots — Continued.  'P^S^- 

Compartment  or  tank  furnaces ~_ 

Pot-clay gg 

Composition  of  pot-clay .„ 

Manufacture  of  pots .„ 

The  setting  of  the  pots ,^ 

Life  of  pots ., 

Size  of  pots _^. ., 

Shape  of  pots ? ^^ 

Chaptek  VI. 

Mixing,  melting,  fining,  and  faults 41-45 

Influences  that  determine  the  character  of  glass 4. 

Constituents  of  the  batch ^ j 

Proportion  of  materials  used  for  plate-;;lass 42 

Proportion  of  materials  used  in  window-glass ■  4<> 

Proportion  of  materials  used  for  flint  (lead)  glass 42 

Proportion  of  materials  used  for  flint  (lime)  glass , 42 

Proportion  of  materials  used  for  bottle-glass 43 

Mixing  the  hatch 43 

Fritting 43 

Charging : 43 

Melting 43 

Fusion  and  fining 43 

Time  required  to  melt  and  fine 44 

Cold  stoking 44 

Loss  in  melting , 44 

Faults  in  the  metal 44 

Chapter  VII. 

Glass-working 45-55 

Methods  of  glass- working ' 45 

Plate-glass - 45 

Casting  and  annealing 45 

Rough  plate 46 

Grinding,  smoothing,  and  polishing 46 

Rolled  plate 46 

Optical  glass 46 

Strass 46 

Pressed  glass 47 

Improvements  in  the  pressing  process 47 

Mold-marks 47 

Molding  articles  with  lateral  designs 47 

Molding  curved  hollow  articles,  lamps,  goblets,  and  taper  articles 48 

Molding  mouths,  necks,  etc 48 

Handles 48 

Lamp  bodies  with  feet  and  screw  coupling 48 

Lamps  with  metallic  pegs  or  collars -•  48 

Insulators - 48 

Balls 48 

Movable-bottom  molds 48 

Battery  jars 48 

Molds  for  flaring  articles ''^ 

Molding  articles  with  bulging  bodies '*^ 

Molding  articles  with  openings ^^ 

Spring  snaps  for  fire-polishing ^^ 

Cooling  heated  molds  by  air-blast *^ 

Application  of  steam  to  glass-pressing '*^ 

Application  of  compressed  air ' 

Inclosed  air-bubbles ^^ 

Blowing ^^ 

Window-glass ^^ 

Flattening 50 

Defects  of  window-glass .« ^ 

Size  of  window-glass - ^^ 

Blown  and  patent  plate ^^ 

Blowing  flint  ware ^^ 

iJhnt-glass  cutting,  engraving,  and  etching 

Blowing  in  molds 

103:? 


VI  TABLE  OF  CONTENTS. 

Page. 
Glass-working — Continued. 

Fasliioning  art-glass ■ 52 

The  Portland  vase 52 

Tempered,  hardened,  or  toughened  glass 52 

Bastie's  tempered  glass 53 

Difficulties  of  the  process 53 

Siemens'  tempered  glass 53 

Tests  of  the  Siemens'  glass 54 

Uses  of  Siemens'  glass ■*■ 54 

Cost  of  Siemens'  glass - 54 

Glass  from  hlast-furnace  slag 54 

Relative  composition  of  glass  and  slag  54 

Additions  to  slag  in  the  manufacture  of  glass 55 

Use  of  hot  slag 55 

Color  of  slag  glass 55 

Chapter  VIII. 

History  op  some  processes  op  glass-making 56-58 

Vases,  cups,  and  other  hollow  ware 57 

Lead  glass 57 

The  use  of  molds 57 

Pressed  glass 58 

Ancient  pressed  glass 58 

History  of  the  invention 58 

Chapter  IX. 

Ancient  glass 59-64 

Discovery  of  glass 59 

Probahle  method  of  discovery 59 

Egyptian  glass ".  59 

Processes  of  Egyptian  glass  houses  and  character  of  the  glass 60 

Composition  of  Egyptian  glass 60 

Phoenician  g]  ass 60 

Character  of  Phoenician  glass  and  processes  employed 61 

Late  Phoenician  glass  manufacture 61 

Glass-makiug  in  the  other  ancient  monarchies 61 

Assyrian  glass 61 

Greek  glass - 61 

Carthaginian  glass 61 

Etruscan  glass 61 

Introduction  of  glass-making  into  Eome 62 

Amount  and  variety  of  the  production  of  Eoman  glass  houses 62 

Later  glass-making 62 

Byzantine  glass '. 62 

Early  glass-making  in  other  countries 63 

Glass  in  France 63 

Spain 63 

Germany 63 

British  islands - 64 

Persia _ 64 

China '. 64 

India 64 

Chapter  X. 

MODEP.X  GLASS 64-69 

Modern  glass-making  dates  from  Venice 64 

Influence  of  barbarians  ujion  glass-lnaking 65 

Eevival  of  art  influenced  glass-making ^ 

Early  Venetian  glass-making  -  ^ _ 65 

.  Extent  of  the  industry  at  Venice 65 

Coudition  and  restriction  of  workmen 65 

Glass  in  the  dark  ages 66 

Franco 66 

Spain 66 

Germany t 67 

Bohemia "7 

The  Low  Countries 68 

British  islands 68 

Inlluence  of  Venice  on  England 68 

Russia 6! 

1034 


TABLE  OF  CONTENTS.  vii 

Chapter  XI. 

Page. 

The  pkesent  condition  of  glass-making  in  EuRorE 69-77 

Chief  glass-makiug  countries  of  Europe 69 

Eacli  country  lias  a  specialty (jy 

England's  specialties 69 

France's  specialties : . .  69 

Belgium's  specialty 69 

Germany's  specialty 70 

Austria-Hungary's  specialties 70 

Venetian  glass 70 

Glass  in  other  European  countries .■ 70 

Plate-glass  fiictories  in  Europe 70 

Production  of  plate-glass 70 

Plate-glass 71 

Prices  of  plate-glass  in  Europe 71 

Window-glass  in  Europe 71 

Flint-  and  bottle-glass 72 

Manufacture  of  glass  la  Gre.at  Britain _ 72 

Chief  localities - 72 

Decline  of  the  English  glass  industry 72 

Imports  of  glass - 72 

Exports  of  glass - - 72 

Manufacture  of  glass  in  France 73 

Manufacture  of  glass  in  Belgium 73 

Manufacture  of  glass  in  Germany - 74 

Furnaces  and  fuel 74 

Manufacture  of  glass  in  Austria- Hungary - 74 

Manufacture  of  glass  in  Italy  76 

Manufacture  of  glass  in  Eussia.. - '*' 

Manufacture  of  glass  in  Ssvedeu '6 

Manufacture  of  glass  in  Norway ^^^ 

Manufacture  of  glass  in  Spain '' ^ 

Glass  in  Holland ' ' 

Glass  in  Portugal - ' ' 

Chapter  XII. 

History  of  glass-making  in  the  United  States 77-101 

Glass-making  in  Virginia  and  "West  Virginia - " 

Glass-making  in  Pennsylvania - ' ' 

Glass-making  in  Massachusetts 

Glass-making  iu  New  Hampshire - 

Glass-makiuK  in  New  York 

04 
Glass-makiug  In  Connecticut - 

or 

Glass-making  in  Maryland '  ^ 

Glass-making  in  New  Jersey 

Glass-making  in  Ohio 

97 
Glass-making  in  Missouri 

97 
Glass-making  in  other  states ' ' ' 

History  of  the  manufacture  of  plate-glass  in  the  United  States " 

Imports  of  glass  into  the  United  States " 

Table  showing  imports  of  glass  into  the  United  States  in  the  years  1876  to  1880 ■''-■--  1"0, 101 

1035 


LETTER  OF  TRANSMITTAL. 


PiTTSBUEGH,  Pa.,  March  21, 1883. 
Hou.  C.  W.  Seaton, 

Superintendent  of  Census. 

SlE :  1  have  the  honor  to  transmit  herewith  my  iinal  report  od  the  manufacture  of  glass. 

Eeferring  to  my  preliminary  report,  published  in  Census  Bulletin  No.  118,  under  date  of  March  30, 1881, 1  beg 
so  say  that  further  investigation  disclosed  the  fact  that  the  returns  received  up  to  that  time  were  somewhat 
imperfect,  and  the  statistics  given  in  this  report  have  been  amended  in  accordance  with  the  later  returns 
received.  ^ 

Most  of  the  glass-makers  of  the  country  appreciated  the  importance  of  a  full  and  complete  report,  many  of 
them  not  only  forwarding  their  reports  promptly  and  with  full  details,  but  lending  me  every  assistance  in  their 
power  in  completing  the  history  of  glass  in  this  country,  which  is  herewith  attached. 

In  undertaking  the  collection  of  these  returns  it  was  discovered  that  no  directory  of  the  glass  works  of  the 
United  States  existed.  While  attempts  had  been  made  in  recent  years  to  prepare  such  a  directory,  they  had  been 
abandoned  by  those  undertaking  the  work,  and  it  was  believed  to  be  impossible  to  make  a  complete  directory. 
However,  with  the  assistance  of  some  gentlemen  well  informed  with  the  glass  industry,  such  a  directory,  though 
imperfect,  was  prepared.  Copies  were  sent  to  every  glass  works  in  the  United  States  and  to  every  one  who  was 
supposed  to  have  any  information  regarding  glass  works,  and  as  a  result  of  this  a  directory,  believed  to  be  correct 
at  its  date,  was  prepared.    Schedules  were  sent  out  to  the  names  in  this  list,  and  the  result  is  the  present  report. 

This  report  covers  the  statistics  of  those  establishments  only  that  made  glass  from  the  sand,  or  works  having 
farnaces  and  pets  in  which  the  glass  was  melted  and  made  into  the  various  forms  of  plate-  and  window-glass, 
glassware,  and  green  glass.  It  does  not  include  the  statistics  of  any  staining,  cutting,  engraving,  drawing,  or 
spinning  glass,  or  any  of  the  other  processes  of  reworking  glass,  except  in  the  case  of  establishments  that  cut  and 
engrave  in  connection  with  the  manufacture  of  the  glass  from  the  sand.  In  a  word,  the  report  covers  the 
mannfacture,  and  not  the  reworking,  of  glass. 

In  addition  to  the  statistics  and  history  of  glass-making  in  this  country,  such  information  as  could  be  obtained 
regarding  the  statistics  of  this  industry  in  Europe  and  a  short  sketch  of  its  history,  both  ancient  and  modern,  are 
appended.  For  the  purpose  of  completeness  I  have  also  added  some  statements  regarding  the  classification  of 
glass,  its  properties,  the  mate^als  used,  furnaces  and  pots  employed,  and  the  various  modes  of  glass-making,  with 
some  quite  full  statements  regarding  tempered  and  slag  glass. 

Particular  attention  has  also  been  paid  to  statements  showing  the  state  of  the  art  during  the  census  year. 
While  every  point  has  not  been  covered— indeed  it  was  not  deemed  wise  to  consider  to  any  extent  forms  or  varieties 
of  glass  other  than  the  four  kinds  particularly  reported  upon— it  is  believed  that  the  report  wUl  show  -nith 
reasonable  fullness  the  condition  of  glass-making  at  the  close  of  the  census  year. 

It  seems  hardly  necessary  to  state  that  it  is  impossible  to  gather  from  the  tables  given  in  this  report  any 
statement,  even  an  approximate  one,  of  the  amount  of  profit  made  by  the  manufacturers  of  glass  iu  the  census 
year.    The  tables  show  only  the  value  of  materials  and  wages  and  the  cost  of  product.    Materials  and  wages  added 
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togetlier  and  subtracted  from  iDroduct  will  not  give  profit,  as,  in  addition  to  materials  and  wages,  there  is  iu  the 
cost  of  an  article  a  large  number  of  contingent  expenses,  such  as  rent,  insurance,  taxes,  interest,  discount,  expense 
of  selling,  ofQce  expenses,  advertising,  traveling,  etc.,  all  of  which  must  be  added  to  the  value  of  materials  and 
wages  before  the  difference  between  this  sum  and  the  selling  price  of  the  product  will  show  the  profit. 

In  forwarding  this  report  I  desire  to  express  my  great  obligations  to  the  large  number  of  gentlemen  in  varioug 
parts  of  this  and  other  countries  who  have  so  kindly  assisted  me  in  the  preparation  of  this  report.  It  is  impossible 
to  name  them  all,  but  special  thanks  are  due  to  Mr.  L.  Lobmeyei-,  of  Vienna,  Austria ;  Mr.  Julius  Fahdt,  of  Dresden 
Germany;  Mr.  Henry  Chance  and  Mr.  Thomas  Webb,  of  England;  Hon.  John  F.  Bodine,  of  WiUiamstown,  New- 
Jersey  ;  Hon.  W.  C.  De  Pauw,  of  New  Albany,  Indiana ;  Mr.  J.  K.  Oummings,  of  Saint  Louis,  Missouri ;  Mr.  Charles 
Coln6,  formerly  of  Washington,  District  of  Columbia,  who  reported  on  glass  for  the  Paris  Exposition ;  Mr.  Isaac  Craig 
and  3Ir.  James  B.  Lyon,  of  Pittsburgh,  Pennsylvania;  and  very  especially  to  Mr.  Thomas  Gafiield,  of  Boston,  to  whose 
intelligent  assistance  and  leady  and  free  loan  of  books  this  report  is  indebted  for  much  of  its  exactness  and  fullness. 
I  also  have  made  free  use  of  a  number  of  works  on  glass.  In  important  quotations  credit  is  given  in  the  text,  but  in 
many  cases  it  has  not  been  deemed  necessary,  and  I  desire  to  acknowledge  here  my  indebtedness  to  the  JEncifclopwdia 
Britannica,  Pellatt's  Curiosities  of  Glass  Maldng,  Nesbitt's  Glass,  Bontemp's  Guide  du  Verrier,  Lardner's  (Jabinet 
Cijvlopedla,  Jarves'  Reminiscences  of  Glass  ]\IaMng,  Blancourt's  Art  of  Glass,  Sauzay's  Wonders  of  Glass  Making  in  All 
Ages,,  the  several  pamphlets  of  Mr.  Chance  referred  to  in  the  text,  GafQeld's  Action  of  Sunlight  on  Glass,  and  Glass 
in  the  Old  World,  by  M.  A.  Wallace-Dunlop,  and  for  the  history,  in  this  country  especially,  to  Bishop's  History  of 
American  2Ianufactures.  1  should  also  fail  in  what  was  justly  their  due  did  I  not  acknowledge  my  indebtedness  to 
Miss  C.  V.  Young  and  Mr.  S.  C.  Armstrong,  the  chief  assistants  in  my  office,  to  whose  patient  endeavors  and 
constant  care  I  am  under  so  many  obligations. 

Very  respectfully,  * 

JOS.  D.  WEEKS, 
1038  Special  Agent. 


Chaptee  I.— statistics. 


SCOPE  OF  THE  EEPORT. 

The  investigations  which  form  the  basis  of  this  report  were  coniined  exclusively  to  those  works  which 
manufacture  glass  from  the  crude  material  or  make  the  "metal",  as  it  is  termed,  and  do  not  include  any  statistics 
of  those  establishments  in  which  manufactured  glass  is  a  raw  material ;  or,  in  other  words,  this  report  only  covers 
establishments  in  which  glass  is  made,  not  those  in  which  it  is  reworked,  and  does  not,  therefore,  include  statistics 
of  manufactories  of  painted  or  stained  glass,  mirrors,  chemists'  ware,  etc.  In  cases,  however,  wlj^re  the  glass  is 
reworked  in  the  same  establishment  in  which  it  is  made,  as  where  rough  plate  is  polished  or  glassware  is  engraved 
or  decorated,  the  tables  include  the  statistics  of  such  reworking,  it  being  regarded  as  only  a  part  of  the  manufacture 
of  glass  in  these  works,  or  as  having  such  a  close  relation  with  its  manufacture  as  to  make  it  practically. impossible 
to  separate  the  statistics  of  the  crude  from  the  reworked  glass. 

0LASSIFI0ATIO5T  OF  GLASS  IK"  THE. TABLES. 

The  classification  adopted  in  the  collection  of  the  statistics  is  not  to  be  regarded  as  a  complete  classification  of 
glass,  but  as  one  made  necessary  by  the  conditions  of  its  manufacture  in  this  country.  This  classification  is  as 
follows : 

L  Plate-glass  factories,  including  those  making  rough,  ribbed,  or  polished  plate  for  window-glass,  mirrors, 
skylights,  partitions,  etc.     This  class  also  includes  rolled  cathedral  plate. 

II.  Window-glass  factories,  including  those  manufacturing  cylinder  or  sheet  window-glass. 

III.  Glassware  factories,  including  those  manufacturing  flint  (lead  or  lime)  glass,  both  blown  and  pressed,  lamp- 
cbimneys,  and  flint  druggists'  and  chemists'  ware. 

IV.  Green-glass  factories,  including  those  producing  green,  black,  amber,  etc.,  bottles,  fruit-jars,  carboys, 
demijohns,  and  other  hollow  ware,  and  green  druggists'  ware. 

If  it  had  been  possible  to  make  a  still  further  subdivision  of  these  classes,  it  would  have  been  done;  but  after 
?ery  earnest  efforts  it  was  found  impracticable,  and  the  attempt  was  abandoned. 

Under  each  of  these  classes  three  tabulations  have  been  made. 

A.— Including  all  establishments  in  existence  in  the  census  year,  whether  active,  idle,  or  building. 

B.— Including  all  furnaces  that  were  idle  during  the  entire  census  year.  All  the  furnaces  in  this  table  are 
included  in  Table  V.  The  amount  of  capital  given,  however,  is  only  that  of  factories  no  part  of  which  was  in 
operation  during  the  census  year.  If  a  glass  works  having  two  furnaces  run  one,  the  other  being  idle,  the  latter 
would  appear  in  this  table  as  an  idle  furnace,  and  no  capital  would  be  set  against  it. 

C— Including  all  furnaces  that  were  building  and  were  not  completed  during  the 'census  year.  The  amount  of 
capital  given  in  this  table  is  that  of  such  establishments  as  are  entirely  new,  amd  includes  no  statement  of  capital 
invested  in  such  new  furnaces  as  are  additions  to  old  works. 

SUMMARY  OF  STATISTICS  FOE  1880. 
The  complete  statistical  results  of  the  census  of  1880  will  be  found  in  the  accompanying  tables.    For  convenience 
of  reference,  and  to  give  a  connected  statement  of  the  results  of  the  present  census,  as  also  to  compare  the  same  as 
far  as  possible  with  those  of  previous  censuses,  these  results  have  been  summarized.    The  condensed  aggregate 
statements  for  all  classes  of  glass  included  in  this  report  are  as  follows : 

Total  number  of  establishments 

Total  capitalinvested $19,844,699 

Total  number  of  furnaces "- 

Total  number  of  pots  in  same '   ^^ 

Males  above  16  years 17,778 

Females  above  15  years -. ' "^^ 

Children  and  youths •''^- ''"'^ 

•^  24, 177 

Total  amount  paid  in  wages  during  the  vear *^'       '    . 

Total  value  of  materials ' ^'f^'r,i 

Total  value  of  product l,154,o71 
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COMPAEISON  WITH  PEEVIOUS  CEISTSUSES. 

It  is  impossible  to  make  a  comparison  between  the  results  given  above  and  those  for  the  earlier  censuses. 
The  classification  differs  materially  from  that  adopted  in  the  present  investigation,  so  that  in  any  event  it  would 
be  impracticable  to  make  a  comparison  by  classes.  In  addition  to  this,  however,  in  the  statistics  of  glass  in  previous 
censuses  there  are  in  some  cases  gross  omissions,  (a)  while  in  others  the  statistics  of  glass-cutting  and  decorating 
establishments  are  summarized  with  those  making  the  metal,  so  that  any  comparison  would  be  of  but  little  value. 
It  is  possible,  however,  to  make  an  approximate  comparison  of  the  aggregate  of  all  classes  between  the  present 
census  and  that  of  1870.  Assuming  that  the  classes  "plate-glass",  "glassware  not  specified,"  and  "window-glass" 
of  the  Ninth  Census  include  the  same  establishments  as  are  classified  in  this  report  as  plate-  and  window-glass, 
glassware,  and  green-glass  factories,  the  result  is  as  follows : 


Number  of  eatablishmenta 

Employes 

Capital 

Wages  paid 

Amount  of  materials  used  . 
Value  of  product 


1880. 


1S70. 


211 

24, 177 

$19,  844,  699 

9, 144, 100 

8,  028,  621 

21, 154,  571  , 


154 

15,  367 

$13,  826, 142 

7,  589, 110 

5,  904,  365 

18,  470,  507 


It  will  be  seen  that  the  increase  in  the  number  of  establishments  in  ten  years  is  37  per  cent. ;  in  employes,  57  per 
cent. ;  in  capital  invested,  44  per  cent. ;  in  wages  paid,  20  per  cent. ;  in  materials  used,  36  per  cent. ;  and  in  value  of 
product,  15  per  cent.  It  will  also  be  noted  that  the  percentage  of  increase  in  all  of  the  details  is  greater  than  in 
the  value  of  the  product,  that  being  haVdIy  15  per  cent.,  while  jthe  increase  in  the  others  ranges  from  20  to  57 
per  cent. 

WOEKS  IDLE  IN  THE  CENSUS  YEAE. 

From  the  returns  received  it  appears  that  34  establishments  were  idle,  in  whole  or  in  part,  during  the  entire 
census  year.  The  capital  invested  in  the  works  that  were  idle  entirely  was  $591,000,  and  the  number  of  furnaces 
idle  was  41.    The  following  table  gives  the  statistics  of  these  idle  establishments  for  each  of  the  four  kinds  of  glass ; 


Claeses. 

No.  of 
establish- 
ments. 

Capital. 

FUESACES. 

Kind  and  number. 

Total 
number 
of  pots. 

Gas. 

Tank. 

other 
kinds. 

Total 
number. 

Plate-fflaaa                                          

1 
10 
15 

8 

1 

10 
19 

7- 

1 
10 

22 
8 

8 

82 

291 

58 

$90, 000 
267,  000 
234,000 

3 

1 

34 

591,  000 

4 

37 

41 

349 

Some  of  the  establishments  shown  in  this  table  at  which  furnaces  were  idle  also  had  furnaces  that  were  in 
operation,  and,  as  is  before  remarked,  the  capital  of  only  those  establishments  at  which  no  glass  was  made  is  included. 

Of  the  58  window-glass  factories  of  the  country,  C,  with  C  furnaces,  containing  48  pots,  were  entirely  idle  during 
the  census  year.    Four  works  were  also  in  part  idle,  and  in  these  were  4  furnaces,  with  34  pots,  idle  the  entire  year. 

Of  the  91  glassware  factories,  9,  with  13  furnaces  and  109  pots,  were  entirely  idle ;  and  in  factories  that  were 
operated  in  part,  9  furnaces,  with  92  pots,  were  not  run  in  the  census  year. 

Of  the  56  green-glass  establishments,  8,  witb  8  furnaces  and  58  pots,  were  entirely  idle. 

It  has  been  almost  impossible  to  determine  in  a  few  instances  whether  a  glass  factory  should  be  regarded  as 
dismantled  or  idle  with  the  prospect  of  renewiug  operations.  In  such  cases  I  have  assumed  that  the  owner  knew 
the  facts  and  have  accepted  his  decision.  Notwithstanding  this,  some  furnaces  reported  as  idle  will  probably  never 
be  in  blast  again,  and  should  not  have  been  reported  at  all. 

a  Seybert,  iu  his  Statistical  AnnaU  of  the  United  Statc8,  Philadelphia,  1818,  which  summarizes  and  corrects  the  census  of  1810,  say-S, 
page  6,  regarding  the  statistics  of  glass,  that  "  returns  for  glass  works  for  five  states  only  are  given,  omitting  Massachusetts,  in  which  very 
extensive  establishments  existed,  from  -which  glass  of  a  superior  quality  had  long  been  exported  to  the  other  states", 
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WOEKS  BUILDING  IN  THE  CENSUS  YEAE. 

The  following  table  gives  for  each  of  the  four  kinds  of  glass  the  statistics  of  furnaces  building  and  not  completed 
in  the  census  year: 


Classes. 

No.  of 

eatablish- 

ments. 

Capital, 

FUIINACEB.                                                  1 

Kind  and  number. 

Total 
number 
of  pots. 

Gas. 

Tank     1    Other 
■^'"'"-        kinds. 

Total 
number. 

Plate-fflaaq 

1 

4 

12 

5 

1 

1 

4 

12 

5 

16 
36 
129 
31 

$80,  000 

235,  000 

54, 100 

4 

8 
5 

4 

Total 

22 

369, 100 

5 

17 

22 

212 

From  the  returns  received  it  appears  that  furnaces  were  building  at  22  establishments,  22  furnaces,  with  212 
pots,  being  ia  course  of  erection.  As  it  will  be  noticed,  5  of  these  were  gas  furnaces,  which  would  equal  a  little 
less  than  one-fourth  of  all  the  gas  furnaces  built  or  building  iu  the  census  year.  Of  those  building  of  all  kinds,  1, 
with  IG  pots,  was  building  in  a  plate-glass  works,  not  completed;  4  were  iu  window-glass  factories;  2,  with  20  potSj, 
were  in  new  establishments,  and  2,  with  IG  pots,  additions  to  old  factories ;  8,  with  8  furnaces  and  84  pots,  were- 
entirely  new  glassware  establishments,  while  4  furnaces,  with  45  pots,  were  built  at  two  old  works.  Three  entirely 
new  green-glass  works,  with  3  furnaces  and  1 6  pots,  were  built,  and  2  furnaces,  with  15  pots,  were  built  at  two  old 
green-glass  factories. 

ESTABLISHMENTS  IN  WHICH  GLASS  WAS  MADE  IN  THE  CENSUS  YEAE. 

Consolidating  these  tables  of  idle  and  building,  and  making  the  necessary  deductions  from  those  giving  the 
aggregate  statistics  of  the  production  of  the  several  classes,  we  have  the  following  statement  regarding  the. 
statistics  ©f  the  works  at  which  glass  was  made  during  the  census  year : 


Classes. 

No.  of 

establisk- 

nients. 

Capital. 

No.  of 
furnaces. 

Total 
number 
of  pots. 

Plate-glass 

5 
49 
73 
42 

$2,  587,  000 
4,  703, 155 
6,  907,  278 
4,  607, 166 

8 
76 
130 

74 

84 

665 

1,247 

443 

Total                                       

169 

18,  804,  599 

288 

2,439 

The  number  of  hands  employed  and  the  value  of  materials  and  wages  paid,  as  well  as  the  total  of  the  product, 
would,  of  course,  be  th«  same  as  the  totals  given  under  the  heads  of  the  diiferent  kinds  of  glass  in  the  general 
tables,  as  an  idle  or  building  works  would  detract  nothing  from  these  items. 

Regarding  the  table  on  plate-glass,  it  should  be  noted  that  of  the  6  establishments  making  plate-glass  &, 
produced  rough  plate,  1  rolled  cathedral  plate;  and  3  of  the  5  producing  rough  plate  polished  the  larger  part  of 
their  product,  the  2  others  making  no  polished  plate,  though  1  had  the  machinery  necessary  to  the  work. 

The  column  headed  ^' rough,  sold",  under  "plate- glass",  gives  the  amount  that  was   sold  or  entered  into 

consumption  without  being  polished,  or  as  rough,  ribbed,  and   cathedral  plate.    It  should  also  be  noted  that 

while  the  first  column  under  "product"  gives  the  total  amount  of  plate-glass  cast  at  the  several  works,  the 

column  of  "value"  gives  only  the  value  of  that  part  that  was  polished  and  what  was  sold  as  rough  plate,  the 

balance  being  in  procfess  of  manufacture. 

CAPITAL. 

The  total  capital  invested  in  the  manufacture  of  all  kinds  of  glass  is  $19,844,699.  Of  this,  $2,587,000,  or  13 
per  cent.,  is  ftivested  in  plate-glass;  $4,953,155,  or  25  per  cent.,  iu  window-glass;  $7,409,278,  or  37  per  cent..,  in 
glassware;  and  $4,895,266,  or  25  per  cent.,  in  green  glass. 

The  state  having  the  largest  amount  of  capital,  as  well  as  the  largest  number  of  establishments,  is  Pennsylvania, 
which  has  $7,639,706,  or  38  per  cent,  of  the  whole.  This  is  followed  by  New  Jersey,  with  $2,728,021,  or  a  little  less 
than  14  per  cent,  of  the  whole.  New  Jersey  is  followed,  in  their  order,  rating  them  by  capital  invested,  by  New  York, 
Indiana,  Missouri,  Ohio,  Massachusetts,  Kentucky,  West  Virginia,  Illinois,  Maryland,  Connecticut,  California, 
Michigan,  and  New  Hampshire,  while  the  Mississippi  works,  which  was  building,  and  the  District  of  Columbia 
works,  which  was  idle,  both  ranked  the  same. 

PUENACES. 

The  total  number  of  furnaces  in  the  different  works  was  348,  containing  2,982  pots.  Of  these,  10  furnaces,  with 
118 pots,  were  in  plate-glass  works;  SSfurnaces,  with  767  pots,  were  iu  wiudow-glass  works;  162  furnaces,  with  1,559 
pots,  were  in  glassware  works;  and  88  farnaces,  with  540  pots,  in  green-glass  works.     Of  the  total  number  of 


6ti  M  M 


1041 


4  MANUFACTURE  OF  GLASS. 

fiunaces,  21  are  reported  as  gas,  5  as  tank,  and  322  as  all  other  kinds,  these  other  kinds  being,  as  a  rule,  the 
ordinary  direct-firing  furnace.  Of  the  21  gas  furnaces  built  and  building,  .S  are  reported  as  Siemens,  6  as  Gill,  6  as 
Mcholson,  2  as  Burgin,  the  balance  being  of  various  kinds.  Of  the  tank  furnaces,  1  was  a  Siemens  furnace,  built, 
and  the  otlier  4  were  of  various  kinds,  the  inventions  generally  of  the  parties  operating  them. 

The  fuel  used  In  glass-making  in  the  United  States  is  chiefly  coal,  though  at  all  works  more  or  less  wood  is 
used  for  various  purposes,  as  also  considerable  petroleum  and  benzine  for  fire-polishing,  annealing,  and  other  like 
operations.  One  or  two  furnaces,  however,  are  reported  as  being  wood  furnaces.  Some  are  coal  furnaces,  using 
blast,  and  some  few,  instead  of  being  direct-firing,  use  a  patent  method  of  charging  the  coal  to  the  fire-grate. 

THE  PLAKT  OF  FACTOEIES. 

Under  this  head  are  included  statements  showing  that  part  of  the  plant  about  a  glass  works  not  included 
under  the  head  of  furnaces  and  pots.    The  following  tables  show  the  statistics  of  the  different  factories : 

TABLE  SHOWING  THE  PLANT  OF  PLATE-GLASS  FACTORIES  IN  THE  UNITED  STATES. 

Casting  tables 16 

Annealing  ovens 186 

Grinding-macliines 26 

Smoothing-macliines 44 

Polisidng-machines 70 

Grinding-mills W 

Steam-engines - 25 

Horse-power - li  570 

Boilers 24 

Horses 11 

Mules , 9 

Wagons -. - 11 

Carts 7 

Drays 5 

TABLE  SHOWING  THE  PLANT  OF  WINDOW-GLASS  FACTORIES  IN  THE  UNITED  STATES. 

Flattening  ovens 68 

Monkey  ovens 16 

Clay-grinding  mills -   52 

Steam-engines - - 34 

Horse-power 577 

Boilers 35 

Horses 156 

Mules 56 

Wagons 120 

Carts 50 

Drays 21 

TABLE  SHOWING  THE  PLANT  OF  GLASSWARE  FACTORIES  IN  THE  UNITED  STATES. 

Glory-holes 358 

Presses 522 

Annealing  ovens - 479 

Shops  worked .-..- 1, 353 

Grinding-  and  engraving-machines 716 

Clay-grinding  mills 63 

Steam-engines 85 

Horse-power 2,327 

Boilers '- 121 

Horses 162 

Mules 64 

Wagons - - 124 

Carts 66 

Drays 9      29 

TABLE  SHOWING  THE  PLANT  OF  GEEEN-GLASS  FACTORIES  IN  THE  UNITED  STATES. 

Glory-holes 79 

Annealing  ovens - 1,039 

Grinding-machines ,...  44 

Clay-grinding  mills 46 

Steam-engines 55 

Horse-power 1, 198 

Boilers -^ 

Horses 189 

Mules 102 

Wagons -- 152 

Carts 64 

Drays 30 

T04-' 
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TABLE  SHOWING  KINDS  AND  NUMBER  OF  MACHINES  USED  IN  THE  GLASS  AVOEKS  OF  THE  UNITED  STATES. 


Kind  of  glass. 

Casting 
tables. 

GrindiBg- 
macliiiiea. 

Smoothing- 
macbiucs. 

Poliabing- 
macbiues. 

Griading- 
milla. 

Cliiy-grind- 
iugmiUa. 

Grinding,  and 
enf^raving. 
raacbines. 

Presses. 

Grinding- 
machjnes. 

16 

26 

44 

70 

10 

52 
63 
40 

161 

716 

522 

44 

16 

26 

44 

70 

19 

716 

522 

44 

TABLE  SHOWING  KINDS  AND  NUMBER  OF  OVENS  USED  IN  THE  GLASS  WORKS  OF  THE  UNITED  STATES. 


Kinds  of  glass. 

Flattening 
ovens. 

Monkey 
ovens. 

Anuealiug 
ovens.       1 

186     ■ 

68 

16 

479 

1,039 

Total 

08 

16 

1, 704     1 

TABLE  SHOWING  POWER  USED  IN  THE  GLASS  WORKS  OF  THE  UNITED  STATES. 


Eands  of  glass. 


Plate-glass 

Windowglasa 
Glassware  — 
Green  glass  .  - . 

Total ... 


Steam- 
engines. 

Horse- 
power. 

Boilers. 

26 

1,570 

24 

34 

577 

35 

85 

2,327 

121 

55 

1,198 

68 

199 

5,672 

238 

TABLE  SHOWING   NUMBER  AND  KINDS  OF  DRAFT  ANIMALS  USED  IN  THE  GLASS  WORKS  OF  THE   UNITED    STATES. 


Kinds  of  glass. 


Plate-glass  — 
■Window-glass 
Glassware  — 
Green  glass  . . 

Total  .. 


11 
1.56 
162 
189 


Mules. 


56 
64 
102 


TABLE  SHOWING  NUMBER 


AND  KIND  OF  VEHICLES  USED  IN  THE  GLASS  WORKS  OF  THE  UNITED  STATES. 


Kinds  of  glass. 


Plate-glass  — 
Window-glass 
Glassware  — 
Green  glass  . . . 

Total  .. 


Wagons. 


11 

120 
124 
152 


Carts. 


407 


50 
66 
64 


Drays. 


21 
29 
30 


187 


EMPLOYES. 

The  total  number  of  persons  employed  about  the  gUiss  works  of  tlie  ^-^t^'';^yJ!Zr7yeJZI^ 
2W77,  Of  these  17,778  were  males  above  16  years,  741  females  above  15  years,  ^'^'^^^-f^  ^"^  f^^f^^^'^^^^S 
and  92  females  under  15  years  of  age.  Many  of  the  operations  about  a  glass  '-'^^'^^  and  ."u  hs^ 
and  the  gathering  of  the  glass,  are  of  such  character  that  they  can  be  performed  by  ^^^^  above  15  veaisaud 
Tlu«  is  especially  true  of  glassware,  and,  as  is  shown  by  the  tables,  513  of  the  -41  ^J^^J^^^'^^^'^^^^^^^Jf^^;,,^^^^^ 
3,8-4  of  the  5,658  children  and  youths  are  employed  in  glassware  manufactones,  '^^'^fl^'^^"^^^^^^^^  o  those  of 
l^eiug  emploj'ed  in  the  manufacture  of  green  glasB,  in  which  many  of  the  operations  aie  analogous  to 
glassware.  iu4a 
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WAGES  PAID. 

The  total  amount  of  wages  paid  during  the  year  to  all  classes  of  employ6s  in  the  works  was  $9,144,100.  As  I  have 
already  stated  in  my  "  Report  on  Coke  ",  any  attempt  to  deduce  the  average  daily  earnings  of  each  person  employed 
from  the  figures  given  in  the  tables  annexed  would  not  only  be  useless,  but  the  result  obtained  would  convey  a 
decidedly  wrong  impression.  The  total  amount  of  wages  paid,  $9,144,100,  divided  by  the  total  number  of  hands 
employed,  24,177,  would  give  a  quotient  of  $378.  Though  such  a  quotient  is  often  regarded  as  the  average  yearly 
earnings  of  each  employ^,  a  little  consideration  will  make  it  evident  that  it  does  not  represent  such  earnings;  that 
it  really  represents  nothing  but  the  result  of  the  division  of  one  number  by  another.  The  only  circumstances 
under  which  a  division  of  the  total  amount  of  wages  received  in  any  industry  by  the  total  number  of  men 
employed  in  that  industry  would  be  a  correct  statement  of  the  earnings  of  the  persons  so  employed  are  when  the 
same  number  of  men  were  employed  duriug  the  whole  year,  and  when,  if  the  works  were  idle  during  any  part  of 
that  year,  the  men  were  also  idle,  glass-making  being  their  only  occupation.  It  would  also  be  necessary  to  know, 
in  order  that  such  au  average  might  be  a  fair  one,  what  the  occasion  of  such  idleness  was — whether  it  was  the  fault 
of  the  manufacturer  or  of  the  men.  In  a  word,  the  only  way  in  which  it  would  be  possible  to  show  what  were  the 
yearly  earnings  of  each  man  at  the  glass  works  of  the  United  States  during  the  census  year  would  be  to  ascertjtin 
directly  from  the  books  what  each  man  received,  and  for  such  a  statemeat  there  are  no  data. 

A  somewhat  similar  difficulty  exists  in  any  attempt  to  arrive  at  the  average  wages  paid  in  the  different  classes 
of  labor  employed.  This  is  a  most  difficult  statement  to  make  under  any  circumstances  in  this  or  in  any  other 
industry.  It  is  very  easj'  to  give  an  average  of  the  different  rates  of  wages  paid;  but  to  get  at  the  real  average 
rates — that  is,  an  average  which  shivll  consider  not  only  the  several  rates,  but  the  number  of  men  employed  at  each 
rate,  by  a  consideration  of  both  of  which  the  average  rate  can  only  be  reached — is  more  difficult. 

However,  an  endeavor  has  been  made  in  the  accompanying  tables  to  arrive,  as  nearly  as  may  be,  at  the  range  of 
wages  paid  the  different  classes  of  labor  and  the  average  wages;  and  if  it  is  distinctly  understood  that  this  is  only 
approximate,  and  does  not  claim  to  be  the  exact  average  wages  of  the  different  classes,  no  one  need  be  led  astray 
by  the  statement. 

These  tables  show  in  the  first  column  the  classes  of  employes,  in  the  second  column  the  number  of  each  class  for 
which  wages  are  given  in  the  returns,  in  the  third  column  the  range  of  wages,  or  the  highest  and  lowest  wages  paid 
the  members  of  this  class,  and  in  the  fourth  column  the  average  wages.  This  average  is  obtained  by  multiplying 
each  rate  of  wages  by  the  number  of  persons  employed  at  that  rate  and  dividing  the  sum  of  the  products  so^ 
obtained  by  the  number  of  men  employed,  so  that  the  average  represents  the  real  average  wages  of  the  different 
classes  as  returned: 

RANGE  AND  AVERAGE  RATES  OP  DAILY  WAGES  IN  THE  MANUFACTURE  OF  WINDOW-GLASS. 


Classes. 


Managers 

Boss  blowers 

Blowers 

Gatherers  or  tending-boys : 
16  years  and  upward. . . 
Under  16  years 

Master  teasers 

Master  teasers'  helpers  — 

Teasers 

Lime  sifters 

Mixers 

Batch  wheelers  or  iillcrs-in 

Coal  wheelers 

riatteners 

Layers-out 

Layers-in  

Leer  tenders 

Holler -boys : 

IG  years  and  upward... 

Under  16  years 

Pot  makers 

Clay  trampers 

Boss  cutters 

1044 


Kumber. 


23 
44 
424 

424 
34 

56 
53 
158 
34 
65 

55 
46 
109 
67 
73 


70 
22 
36 
89 
22 


Kanse. 


$1  16  to  $6  00 
2  67  to  12  00 
2  18    to     12  00 


1  76 


1  00  to 
96  to 

2  60  to 
77  to 
77  to 


6  00 
39 


2  11  to  5  00 

1  17  to  2  60 

1  00  to  2  36 

1  00  to  2  16J 

1  00  to  3  00 


2  00 
2  25 
5  77 
2  23 
2  33i 


96  to  2  26 

88  to  1  50 

75  to  1  00 

1  54  to  5  00 

1  00  to  2  00 

2  88  to  7  00 


Average. 

$3  90 

5  47 

5  30 

2  72 

33  1 

3  35 

1  83 

1  74 

1  70 

1  72 

1  75 

1  63  1 

3  82 

1  80 

1  61 

1  64 

78 

SB 

2  96 

1  25 

4  21 

Classes. 


Cutters 

Packers  : 

16  years  and  upward  . 

Under  16  years 

Drivers 

Laborers 


Bos  makers. - 
Blacksmiths  - 
Engineers  ... 
Watchmen... 
Assorters 


Sawyers 

Clay  grinders 

Carpenters 

Warehouse  men 
Clerks 


Blow- furnace  teasel  s. 

Masons 

Bookkeepers 

Pot.arch  men 

Teamsters 


Secretary  . 


Number. 


144 


52 
2 


26 

13 

5 

5 

5 

2 
2 
6 
2 

7 

1 
4 
1 
2 
2 


Eange. 


f2  00    to    $4  50 

1  15    to     5  68 

50 

1  00    to      2  50 

1  00    to      1  50 

75  to  1  75 

1  17  to  2  50 

1  50  to  3  15 

1  00  to  1  50 

2  00  to  8  00 

1  12J  to  2  00 

1  00    to  1  46 

1  75    to  1  80 

2  00    to  2  50 
1  66    to  4  08 

2  00 
2  00 

4  00 
112J 
1  25 

5  00 


Average. 


$3  14 

2  14 

50 

1  86 

118 

131 
1  95 
183 

1  23 

2  40 

156 
123 

178 


2  00 
2  00 

4  00 
1121 
126 

5  00 
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RANGE  AND  AVERAGE  RATES  OP  DAILY  WAGES  IN  THE  MANUFACTURE  OF  GREEN  GLASS. 


Classes. 


Managors 

Boss  Mowers 

Bottle  blowers 

Vial  Mowers 

Demyolm  Mowers 

Carboy  blowers  

Other  blowers 

Gatherers : 

16  years  and  upward 
Under  16  years 

Stickcr-np  boys : 

15  years  and  upward 
Under  16  years 

Finishers : 

16  years  and  upward 
Under  16  years 

Carrying-in  boys : 

16  years  and  upward 
Under  16  years 

Laying-up  boys : 

16  years  and  upward 
Under  16  years 


Number. 


21 

21 
515 
163 

10 
3 

32 

326 
17 

121 
29 

63 
4 

182 
301 

150 
26 


Range. 


$2  00  to  $6  73 
3  00  to  8  00 
to  5  50 
to  4  50 
to  5  00 
to  10  00 
to    3  25 


2  65 
2  50 

2  90 

3  30 
3  00 


54    to    1  50 


Average. 


32 

to 

1  25 

38 

to 

88 

45 

to 

4  50 
50 

38 

to 

75 

38 

to 

83 

$4  74 

4  86 
3  94 
3  38 
3  78 

5  53 
3  23 

07 
75 

42 
51 

2  73 
50 

59 

54 


Classes 


Master  teasers 

Fillers-in 

Coal  wheelers 

Batch  wheelers 

Teasers 

Mixers  

Lime  sifters 

"Ware  boys 

Pot  makers 

Pot  makers'  assistants.. 

Clay  trampers 

Grinders ; 

10  years  and  upward 
Under  16  years 

Boss  packers 

Demijohn  covercrs  : 

16  years  and  upward 
Under  16  years 

Packers  


Kumber. 


32 
01 
30 
26 
60 
45 
10 
62 
16 
26 
41 


23 

31 

10 

119 


Ban  go. 


50    to    1  50 
50    to    1  00 


.$1  25 
1  00 
1  00 
1  00 
1  00 
1  00 

50 

58i  to 
1  50  to 
1  00  to 
1  00     to 


2  00 
4  17 
2  50 
2  00 
2  00 
4  00 
2  00 
1  50 


Average. 

$3  .03 

1  51 

1  46 

1  36 

1  63 

1  56 

1  29 

1  27* 

2  61 

1  36 

1  16 

833  to    5  00 

60 

1  IGJ  to     3  50 

75     to     2  00 

1  00 

83i  to    2  25 


RANGE  AND  AVERAGE  RATES  OP  DAILY  WAGES  IN  THE   MANUFACTURE  OF  PLATE-GLASS. 


Founders 

Gas  makers  

Teeaers  or  pourers 

Eoller  ra  en 

Kiln  firemen 

rurnace  men 

Crrinders : 

16  years  and  upward 

Under  16  years 

Smoothers ; 

Males  16  years  and  upward  . . 

Males  under  16  years 

Females  15  years  and  upward 

Females  under  15  years 

Polishers : 

16  years  and  upward 

Tinder  16  years 


$2  00 
1  25 
1  15 
1  15 
1  15 
1  15 


53  85 
2  00 
2  50 
1  80 
1  83 
1  83 


1  67    to    3  00 

50 

2  00    to    2  29 

50 
75 
50 

2  00    to    3  13 
56 


$3  39 
1  76 
1  95 
1  53 
1  50 

1  39 

2  18 
50 

2  06 
50 
75 
50 

2  49 
50 


Mixers  

Pot  makers 

Crocus  men 

Cutters 

Glass  packers  — 

Macbiniats 

Blacksmiths 

Firemen 

Engineers 

Carpenters. 

Bricklayers 

Furnace  builders. 

Tea-msters 

Sand-quarry  men 

Mill  men 

Plaster  burners . . 


1  30 
60 

2  02 

1  06 
1  00 
1  37 


$1  40 
2  94 

1  84 

2  54 

1  78 

2  39 
2  87 

1  57 

2  41 

1  91 

2  64 

3  85 
1  14 
1  50 
1  71 
1  31 


RAi^GE  AND  AVERAGE  RATES  OF  DAILY  WAGES  IN  THE  MANUFACTURE  OP  GLASSWARE. 


Managers.. 


Finishers : 

Males  16  years  and  upward  . . . 

Males  under  16  years 

Gatherer^ 

Males  16  years  and  upward  . . . 

Males  under  16  years 

Stickers- up; 

Males  16  years  and  upward  . . . 

Males  under  16  years 

Cleaning-offboys: 

Males  16  years  and  upward  . . . 

Males  under  16  years 

Females  15  years  and  upward - 

Females  under  15  years 

Carryiag.inheys: 
-  Males  16  years  and  upward    . . 

Males  under  16  years 

Mold-holders: 

Males  16  years  and  upward 

Males  under  16  years 

Blowers 


52 

$3  00  to 

$8  11 

$4  46 

306 

2  00  to 

5  00 

3  53 

563 

76  to 

0  00 

3  55 

134 

76  to 

80 

79 

890 

67  to 

3  50 

1  93 

6 

55  to 

1  50 

1  34 

338 

42  to 

1  80 

87 

543 

42  to 

1  00 

78 

192 

50  to 

1  35 

82 

414 

50  to 

1  60 

64 

3 

80 

12 

50  to 

625 

58 

156 

48  to 

1  20 

62 

762 

33ito 

80 

56 

132 

50  to 

2  75 

83 

285 

45  to 

1  00 

62  j 

1,147 

1  665  to 

5  60 

3  47 

Cutters : 

Males  16  years  and  upward  . . 

Females  15  years  and  upward 

Engravers 

Mold  makers  

Machinists* 

Mixers  

Teasers 

Pot  fillers 

Pot  makers 

Clay  trampers 

Packers : 

Males  16  years  and  upward  . . . 

Males  under  16  years 

Females  15  years  and  upward. 

Drivers 

Laborers : 

Males  16  years  and  upward  ... 

Males  under  16  years    

Females  15  years  and  upward. 

Females  under  15  years  

Engineers 


223 

7 

33 

120 
38 

135 

166 
56 
41 
74 

340 
19 
19 

103 

573 

7 
82 


35    to   ?4  lOf 
50 


1  663  to 
1  50  to 
1  50  to 
1  33J  to 
1  50  to 
1  00  to 
1  ICJ  to 
1  00    to 


4  00 
6  00 
0  50 
2  66} 
2  6&} 

2  50 

3  33i 
2  50 


60  to  4  00 

45  to  65 

50  to  2  33J 

1  00  to  2  50 

1  00  to  2  00 

67  to  83 

60  to  75 

50  to  67 

1  103  to  3  00 


$2  29 

50 

2  58 

3  05 

2  30 

1  76 

2  11 

1  67 

2  35 

43 

1  72 

53 

98 

1  72 

1  3.3 

09 

07 

01 

2  15 

*  The  machinist  receiving  highest  rate  is  probably  a  mold  maker. 
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INTEEVALS  OF  PAYMENT. 

In  the  annexed  table  will  be  found  a  statement  showing-  the  intervals  of  payment  at  the  different  glass  works 
in  the  United  States  so  far  as  returns  have  been  received.  In  connection  with  each  interval  of  payment  is  also 
given  the  number  of  employes  so  paid  : 


Kind  of  irlass. 

works, 

Plate-glass 

Window-glass 

Glassware 

Green  glass 

Total I 


yvimberof   Xuriil)erof 
employc-s. 

513 
2,  575 
7,  023 
4,033 


14, 144 


I       EVEIIY  TWO  WEEKS. 

MONTHLY. 

OS  APPLICATION. 

NO  STATEJIENT. 

Nu:aber  of 
.     works. 

Xinnber  of 
emiiloy^s. 

Xuraberof 
works. 

jS'umber  of 
employes. 

443 

919 

If) 

1,423 

2,  915  [ 

i^umberof 
works. 

Number  of 
employes. 

Number  of 
works. 

JTumberof 
employes. 

12 

1 

13 

29 

,                   2 
2S 

100 

5,419 

745 

3 

178 

4 
15 
10 

118 
68 
194 

4 

2 

296 

34 

6,264 

5 

474 

29 

380 

The  frequency  with  which  the  workmen  are  paid  is  a  matter  of  considerable  importance,  and  determines  in 
some  degree  the  value  of  wages.  Vs^'hen  workmen  are  paid  once  a  year,  as  they  were  af  one  time  in  New  England 
being  allowed  to  take  goods  from  the  store  in  the  meantime  and  have  the  same  charged  to  their  account,  but 
being  compelled  to  pay  interest  on  any  cash  advanced,  it  is  evident  that  such  intervals  of  payment  would  not  make 
the  purchasing  power  of  their  wages  as  great  as  though  the  emjjloy^  was  paid  weekly  or  every  two  weeks.  In 
some  of  the  occupations  about  a  glass  works  where  the  men  are  paid  by  the  piece,  as  in  window-glass  blowing, 
owing  to  the  peculiar  character  of  the  business  it  is  almost  impossible  to  ascertain  at  the  end  of  each  week  or  each 
two  weeks  what  amount  of  money  is  due  to  the  blower  or  flattener,  they  being  paid  in  accordance  with  the  quality 
of  the  glass  produced,  a.s  this  can  only  be  ascertained  when  the  glass  has  been  flattened  and  cut,  or  at  least  inspected. 
This  sometimes  takes  weeks,  especially  in  dull  seasons.  It  is  therefore  customary  in  these  works  to  advance  to 
men  what  is  termed  "  market  money",  equaling  a  certain  amount  a  week,  and  to  have  final  settlements  at  the  end 
of  the  "fire".  In  the  window-glass  report,  therefore,  it  will  be  understood  that  most  of  the  skilled  workmen,  such 
as  the  blowers,  gatherers,  cutters,  and  flatteners,  are  paid  weekly  or  every  two  weeks  on  account,  and  full 
settlements  are  had  at  the  end  of  the  "fire",  generally  in  June.  This  is  also  true  in  some  few  cases  in  glassware 
manufactories,  and  to  a  greater  extent  in  green-glass  factories. 

From  the  above  table  it  will  be  noticed  4  plate-glass  works,  employing  443  hands,  pay  monthly,  and  2, 
employing  513  hands,  pay  weekly.  In  window-glass,  37  works,  employing  2,575  hands,  pay  weekly ;  2,  employing  100 
handi,  every  two  weeks  ;  12,  employing  919  hands,  pay  monthly;  3,  emjiloying  178  hands,  on  application;  and  from 
the  balance,  employing  118  hands,  no  statement  has  been  received.  In  glassware,  47  works,  employing,  7,023  hands, 
pay  weekly;  28,  employing  5,419  hands,  every  two  weeks;  and  1,  employing  130  hands,  every  month;  from  the 
balance,  employing  68  hands,  no  returns  have  been  received.  In  green  glass,  28  works,  employing  4,033  hands, 
pay  every  week;  4,  employing  745  hands,  every  two  weeks;  12,  employing  1,423  hands,  every  month;  2,  employing 
290  hands,  on  application,  and  from  the  rest,  employing  194  hands,  no  returns  have  been  received.  It  will  thus  be 
seen  that  of  all  the  employes  in  glass  works  14,144  are  paid  weekly,  6,264  every  two  weeks,  2,915  monthly,  474 
on  application,  and  as  to  380  no  staten-ieut  has  been  received. 


METHODS  OF  PxVYMENT. 

In  the  following  table  will  be  found  a  condensed  statement  showing  the  number  of  establishments  that  had 
stores  connected  with  them,  the  number  that  had  no  stores,  and  the  number  from  which  no  statement  has  been 
received : 


Kinds  of  glass. 


Plate-glass  

Window-glass. . 

Glassware 

Green  ;^lass  . . . 

Total.... 


STOKES. 

SO   STORES. 

KO   STATEMENT. 

>i^umlterof 
works. . 

Number  of 
employes. 

376 
1,  028 

900 
2,2.59 

Number  of 
works. ' 

Number  of 
emj>loy6s. 

Number  of 
works. 

Number  of 
employes. 

2 

4 
36 
76 
30 

146 

580 
2,493 
11,  563 
3,896 

18,  .534 

12 

1 

12 

10 
14 
14 

369 
175 
536 

1,080 

27 

4,563 

38 

The  establishments  concerning  which  there  is  no  statement  are  generally  idle  works  or  works  that  are  building, 
which  will  account  for  the  small  number  of  employes  concerning  which  no  statement  has  been  obtained. 

It  should  not,  however,  be  inferred  from  this  table  that  at  the  works  having  stores  the  men  are  always 
obliged  to  deal  at  them.  Wnile  this  may  be  true  in  some  instances — to  what  extent,  however,  I  am  not  able  to 
say — iu  other  cases  it  is  not  true,  as  it  is  entirely  optional  with  the  employe  whether  he  trades  at  the  store  or  not. 
In  a  number  of  cases  the  store  is  only  kept  as  an  accommodation  to  the  men,  the  works  being  so  situated  that  this 
is  a.  necessity.  The  returns  also  show  that  at  most  of  the  works  having  stores  a  considerable  portion  of  the  wages 
of  the  men  are  j)aid  in  cash. 
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Wliile  all  the  above  is  true,  and  while  the  small  number  of  establishments  having  stores  is  exceedingly 
gratifying,  this  question  of  "  truck "  is  a  burning  one  between  employer  and  employed.  In  most  states  "store-pay" 
is  Illegal,  and  the  existence  of  stores  in  many  cases  is  a  violation  or  an  evasion  of  the  law. 

PRODUCT. 

The  total  value  of  all  the  glass  produced  in  the  United  States  during  the  census  year  was  $21 1.54,571.     The 


following  table  shows  the  value  of  the  several  kinds  of  glass  produced  and  the  percentage  of 
whole: 


each  kind  to  the 


Kinds  of  glase. 

Value  of  product.     Percentage 
of  total  value. 

.$868,  805 
5,  047,  313 
9,  568,  520 
5,  670,  433 

4.10 
23.86 
45.23 
26.81 

Green  glass 

Total 

21, 154,  571 

100.  00 

MATERIALS. 
The  total  value  of  all  materials  and  the  value  of  the  materials  used  in  each  kind  of  glass  is  shown  in  the 
following  tabulated  statement : 


Kinds  of  glass. 

Total  value  of 
materials. 

Percentage 
to  whole. 

All  kinds 

$8,028,(21 

100.  00 

438,  457 

1,  849,  .530 
3,  292,  380 

2,  448,  254 

5.46 
23.  04 
41.01 
30.49 

Window-glass 

f 

Glassware 

In  Table  VIII  of  this  report  are  given,  so  far  as  they  were  ascertained,  the  quantities  of  the  different  materials 


used  in  all  kinds  of  glass. 


RELATIVE  PRODUCTIVE  RAISTK  OF  THE  STATES. 


The  following  table  shows  the  relative  productive  rank  of  the  several  states  and  the  percentage  that  the 
production  of  each  bears  to  the  total  product : 


states. 


Value  of  pro- 
duction. 


Percentage  of 
value  of 
i      production 
I    of  eacli  state 
to  whole. 


The  United  States 

PennBylTania 

Sewjersey 

NeTTork , 

Ohio 

MUsouri 

Ulinols 

Maasachnsetts 


$21, 154,  571 


8,  720,  584 

2,  810, 170 

2,  420,  796 

1,  549,  320 

919,  827 

901,  343 

854,  345 


41.22 
13.28 
11.44 
T.  32 
4.35 
4.26 
4.04 


States. 


Indiana 

West  Virginia — 

Maryland 

Kentucky 

Connecticut 

California 

Michigan 

New  Hampshire. 
Iowa 


Value  of  pro- 
duction. 


$790,  781 

748,  500 

687,  000 

388,  405 

160,  000 

140,  000 

90,  000 

70,  000 

3,500 


Percentage  of 

value  of 

production 

of  each  state 

to  whole. 


3.74 
3.54 
2.77 
1.84 
0.78 
0.66 
0.43 
0.33 
0.02 


It  wUl  be  noted  that  Pennsylvania  stands  first  as  a  producer  of  glass  in  the  United  States,  its  percentage 
in  value  being  more  than  three  times  that  of  any  other  state.  About  65  per  cent,  of  this  amount  is  credited  to 
Allegheny  county.  The  pre-eminence  of  Pennsylvania  as  a  glass-manufacturing  state  is  due  to  some  extent  to  its 
extensive  supplies  of  mineral  coal,  which  affords  very  cheap  fuel  to  the  glass  houses. 

The  following  tables  give  the  relative  i)roductive  rank  of  the  several  states  in  the  manufacture  of  the  several 

kinds  of  glass: 

PLATE-GLASS. 


State. 


The  United  States 

Indiana 

Missouri  

Massachusetts 

Kentucky 


Value  of  pro- 
duction. 


Percentage  of 

value  of 

production 

of  eacli  state 

to  whole. 


18,  305 


496,  400 

322,  550 

46,  843 

3,512 


57.17 

37.15 

5.28 

0.40 
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WINDOW-GLASS. 


State. 


The  United  States. 


PeDiisylvania . . 

Nevr  Jersey 

New  York 

Illinois 

Ohio 

Maryland 

Indiana 

Massachusetts - 

Michigan 

Missouri 


Value  of  pro- 
duction. 


$5,  "047,  313 


2,  222,  513 
729, 155 
540,  903 
373,  343 
358,  000 
332,  000 
229,  397 
104,  002 
90,  000 
68,  000 


Percentage  of 

value  of 

production 

of  each  state 

to  whole. 


GLASSWARE. 


The  trnitcd  States . 


Pennsylvania  . . 

New  York 

Ohio 

"West  Virginia, 
Massaclausetts- 

New  Jersey 

Kentucky 

Connecticut  -  - . 

Misssnri   

Maryland 

Iowa 


i8,  520 


4,  881,  313 

1, 157,  571 

1,  076,  320 

748,  500 

704,  500 

400,  GOD 

215,  330 

160,  000 

130,  487 

85,  COO 

3,500 


44.03 
14.45 
10.72 
7.40 
7.09 
6.  5S 
4.54 
2.06 
1.78 
1.35 


51.01 
12.10 
n.  25 
7.82. 
7.36 
4.18 
2.25 
1.67 
1.43 
0.89 
0.04 


GREEN  GLASS. 


The  United  States. 


New  Jersey 

Pennsylvania 

New  York 

Illinois 

Missouri  

Maryland 

Kentucky 

California  

Ohio 

New  Hampshire  . 
Indiana 


$5,  670,  433 


1,  681,  015 

1,  616,  759 

722,  322 

528,  OSO 

392,  790 

170,  000 

169,  563 

140,  000 

115,  000 

70,  000 

64,  984 


100.  00 


29.64 
28.51 
12.74 
9.31 
6.93 
3.00 
2.99 
2.47 
2.03 
1.23 
1.15 


PEODUCTION  OF  PLATE-GLASS. 

As  stated,  the  total  value  of  the  plate-glass  produced  and  sold  in  the  census  year  was  $868,305;  the  total 
amount  cast  was  1,700,227  square  feet.  Of  this  amount,  1,042,000  square  feet,  valued  at  $794,000,  were  pohshed 
and  sold,  and  484,543  square  feet,  valued  at  $113,555,  were  either  sold  as  rough  plate-glass  or  were  in  the  process 
of  completion  at  the  works  on  the  31st  of  May.  The  balance,  173,684  square  feet,  represents  the  cast  plate  that  had 
been  destroyed  in  the  process  of  manufacture.  The  amount  of  plate-glass  sold  unpolished,  or  as  cathedral  plate, 
was  377,227  square  feet.  This  would  make  the  total  sold,  including  rough  plate  and  polished  plate,  1,419,227  square 
feet,  valued  at  $868,305.  From  the  returns  received  it  appears  that  the  value  per  square  foot  of  the  pohshed  plate- 
glass  sold  was  76|-  cents. 

■  PEODUCTIOlSr  OP  WINDOW-GLASS. 

The  total  production  of  window-glass  in  the  United  States  was  1,864,734  boxes  of  50  square  feet,  valued  at 
$5,047,313,  or  an  average  of  $2  70|  per  box.  No  attempt  was  made  to  ascertain  the  number  of  square  feet  of  each 
size  sold,  nor  what  proportion  was  single  and  what  proportion  double  thick,  as  upon  inquiry  it  was  found  that  such 
an  attempt  would  be  useless. 

PEODUCTION  OF  GLASSWARE. 

An  attempt  was  made  to  arrive  at  the  total  number  of  pieces  of  certain  kinds  of  glassware  made ;  but  thongn 
returns  were  received  from  a  large  number  of  works  giving  the  number  of  tumblers,  goblets,  lamps,  lamp-chimneys, 
and  flint  bottles  or  "prescriptions",  they  were  by  no  means  complete.    Some  of  the  figures  received,  however,  were 
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<iaite  suggestive.  In  Massachusetts,  for  example,  no  flint  bottles  or  "prescriptions"  were  made,  but  in  this  state 
46,410  dozen  tumblers,  111,712  dozen  lamp-chimneys,  and  14,087  lamps  were  made.  In  New  York  the  returns 
show  .?88,639  dozen  lamp-chimneys  and  75,301  lamps.  This  return,  however,  is  imperfect.  In  Ohio  the  reports 
sliow  409,713  dozen  tumblers,  743,140  dozen  lamp-chimneys,  and  19,426  lamps.  The  returns  from  Pennsylvania  in 
this  regard  are  very  imperfect.  So  far  as  returns  have  been  received,  the  make  of  tumblers  was  2,500  000  dozen 
of  lamp-chimneys  2,719,649  dozen,  and  of  lamps  128,090  dozen.  ' 

PEODUCTION  OF  GEBEN  GLASS. 
The  same  lack  of  statement  of  detailed  production  as  obtains  in  flint  glass  also  exists  as  regards  green  glass 
The  chief  productions,  however,  are  green  and  black  bottles,  beer-bottles,  fruit-jars,  demijohns,  carboys,  and  vials 
In  Sew  Jersey  the  number  of  green  and  black  bottles  is  given  as  107,547  gross;  of  fruit-jars,  51,749  gross  and  of 
beer-bottles,  32,060  gross.  In  New  York,  49,882  gross  of  green  and  black  bottles,  28,752  gross  of  fruit-jars  and 
12,049  gross  of  beer-bottles  are  reported  as  made.  In  Pennsylvania  the  reports  show  55,846  gross  of  green  and 
black  bottles,  67,770  gross  of  fruit-jars,  and  27,198  gross  of  beer-bottles. 

LOCALITIES  IN  WHICH  GLASS  WAS  PEODUCED. 
The  states  ranking  highest  in  the  production  of  glass  are  Pennsylvania,  New  Jersey,  New  York,  and  Ohio, 
each  of  them  producing  glass  to  the  value  of  more  than  a  million  and  a  half  dollars  during  the  census  year.    The 
following  table  will  show  the  rank  of  those  counties  producing  more  than  $50,000  in  aggregate  product : 


Counties. 

States. 

Talno  of  pro- 
duction of 
county. 

Percentage 
of  value  of 
production  of 
county  to 
total  value. 

Counties. 

States. 

Value  of  pro- 
duction of 
county. 

Percentage 
of  value  of 
production  of 
county  to 
total  value. 
/ 

Allegheny 

Pennsylvania 

$5,  668,  212 
1,  621,  959 
1,318,081 
1, 132,  450 
947,  805 
794,  920 
714,  000 
650,  381 
597,  277 
587,  000 
523,  343 
503,  587 
447,  530 
361,  315  , 
322,  550 
309, 102 
307,  500 
285,  000 
265,  330 
257,  060 

232,  oeo 

200,  000 
180,  664 

26.79 
7.67 
6.24 
5.35 
4.48 
3.76 
3.38 
3.07 
2.82 
2.77 
2.47 
2.38 
2.13 
1.71 
1.52 
1.46 
1.45 
1.35 
1.25 
1.22 
1.10 
0.95 
0.85 

$168,  298 
160,  000 
149,  845 
149,  735 
140,  400 
140,  000 
140,  000 
127, 182 
125,  000 
123,  075 
120,  000 
116,  940 
102,  511 
93,  000 
90,  OOO 
80,  000 
72,  OOO 
72,  000 
70,  000 
70,  000 
60,  000 
55,  000 
54,000 

0.80 

Philadelphia 

do 

Kings 

'Cnmberland 

New  Jersey 

0.71 
0.66 
0.66 
0.66 
0.60 
0.59 
0.58 
0.67 
0.55 
0.48 
0.44 
0.43 
0.38 
0.34 
0.34 
0.33 
0  33 

Gloncester 

do 

Clark 

Belmont 

Ohio 

Ohio 

West  Virginia 

rioyd 

■Saint  Louis 

Baltimore - 

•LaSaUe 

Beaver  

Pennsylvania 

do 

Salem 

New  J"ersey 

Fayette 

Pennsylvania 

Jefferson 

-Jefferson 

Ohio 

Middlesex 

Suffolk 

Madison 

Kenton 

New  Hampaiire 

NfiTV  Vnrk 

Wayne 

Pennsylvania 

Ohio 

Ulster 

Muskingum  . . 

do 

0  28 

Barnstable  

do 

Wayne New  York 

Table  L— THE  PLATE-GLASS  WORKS  OF  THE  UNITED  STATES  AT  THE  CENSUS  OF  1880. 
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3 
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3 
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3 

Eh 

The  tTnited  States 

6 

$2,  587,  000 

10 

2 

8 

116 

956 

822 

91 

36 

7 

$292,  253 

$438,  457 

Square  feet. 
1, 700, 227 

Square  feet. 
1,  042,  000 

Square  feet. 
377,  227 

*$868,  305 

Indiana 

2 
1 
2 
1 

1, 142,  000 

259,  000 

45,  000 

1, 150,  000 

6 
2 
2 
1 

5         6-1 

513 
33 
58 

350 

419 
32 
57 

314 

53 
1 
1 

36 

35 
1 

6 

1 

160,  850 

1,008 

10,  395 

120,  000 

298,  733 

2,750 

24,  049 

112,  925 

970,  000 
20,  684 
209,  543 
500,  000 

642,  000           130.  000 

496, 400 

Eeatacky 

1 

1 

.... 

2 

1 

16 
20 
16 

20  684 

3,512 

Massachusetts.. 

209,  543 
17,  000 

45,  843 

Missouri 

400,  000 

322,  550 

This  does  not  include  the  value  of  cast  plate  in  process  of  manufacture,  nor  of  rough  plate  br»ken  np  and  used  as  cullet,  but  includes  only  the  value  of 
folislied  plate  and  that  part  of  the  rough  plate  that  was  sold.  . 
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Table  II.— THE  WINDOW-GLASS 

WOEKS 

OF 

THE 

UNITED  STATES  AT  THE  CENSUS  OF  1880. 

05 
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NUMimit   OF   HANDS  EMPLOYED. 

si 
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H 

a 

o    . 

I 

PRODDCTS. 

% 

states. 

3  !  » 

o    1    « 

6 

o 
3,890 

© 
i>   . 

■j:  >■- 

3,  755 

> 

3 " 

£ 

11 

043 

O 

£  . 

®  P  o 

"S 

1= 

1 

o 
H 

Tlie  United  States 

58 

$4,  953, 155 

88 

6 
3 

1 
5 
4 
1 
2 

15 

H 

6 

?'1 

RS 

767 

1 

132 

2 

$2, 139,  536 

$1,  849,  530 

1,  864,  734 

$5,047,313 

= 



4 
1 
1 
4 
2 
1 
1 
9 
9 
6 
20 

235,  000 

175,  000 

25,  000 

305,  000 

75,  000 

05,  000 

40,  000 

723,  355 

575,  000 

455,  000 

2,  279,  800 

6 

3 

1 

5 

4 

1 

2 

15 

11 

6 

34 

58 
39 

42 

32 

8 

14 

110 
96 
56 

307 

225 
160 

222 
169 

3 

145,  703 
103,  000 

101,474 
105,  000 

115,  271 
91,  759 

373,  343 
229,397 

Icwa  * 

222 

99 

54 

48 

699 

410 

273 

1,091 

222 

98 

50 

48 

622 

409 

269 

1,646 

131,  454 
44,  947 
30,  000 
32,  000 
266,  294 
195,  576 
146,  861 
1,  043,  701 

147,  277 
39,  245 
35, 113 
27,  706 
289,  803 
224,  568 
106,  510 
772,  834 

141,  009 
41,  866 
30,  000 
24,  000 
296,  685 
216,  748 
127, 122 
780,  283 

332,000. 
104,002 
90, 000 
68, 000 
729,155- 
540,  90S 
358,  000 
2,222,513. 

1 

4 

77 
1 
4 

43 

....^. 

Ohio 

*  !N"ot  in  operation  during  the  census  year. 

Table  III.— THE  (JLASSWARE  WOEKS  OF  THE  UNITED  STATES  AT  THE  CENSUS  OP  1880. 


• 

i 

'A 

1 

o 

Capital. 

NUmjEK  OF  FURNACES. 

NUMBER  OF  HANDS  EMPLOYED. 

Total  amount  paid  in 
wages   during    the 
year. 

Is 

a 
«  . 

la  2 

3 

rod- 

states. 

3 

o 

i- 

5 

1 
2 

1 

O 

1 

3 

o 
H 

fa 

o 

>    . 

1^ 

1 

H 

a: 
a    . 

CD  a 

odtS 

1^ 

■s 

f 

1 

o 
H 

The  United  States 

91 

$7,  409,  278 

162 

17 

143 

1,559 
10 

16 

20 

22 

17 

143 

21 

89 

215 

191 

727 

82 

12,  640 
160 

8,253 
130 

513 
2 

3,824 
28 

50 

$4,  452,  417 

$3,292,380 

$9,  568, 520- 

1 
1 
1 
2 
1 
2 
6 
2 
3 
14 
10 
44 
4 

130,  000 
25,  000 
20,  000 
33,  000 
250,  000 
55,  000 
603,  000 
100,  000 
310,  000 
775,  600 
579,  750 
3,  978,  406 
550,  522 

1 
1 

2 
2 
o 

"^ 

15 
2 
10 
24 
18 
75 
8 

1 
2 

65,  000 

70,  000 

ifin  dfift' 

1 
1 

35 
209 

85 

789 

217 

900 

1,847 

1,225 

6,227 

946 

24 
106 
60 
673 
120 
525 

1,157 
781 

4,062 
615 

2 
10 

56 

25 
30 
81 
207 
100 

9 
92 
25 
60 
97 
350 
653 
363 
1,919 
228 

1 

7 

39 
3 

2,000 
105,  292 

22,  000 
328,  000 

01,  339 
250,  000 
591,  576 
452,  659 
2,  262,  901 
311,  650 

3,248 

60,  466 

26,  000 

266,  570 

43,  035 

100,  000 

426,  826 

309,  270 

1,  778,  901 

208,  064 

3,500' 

216,  SSO. 

85,  OOO- 

704,  500 

136, 487 

409,  000 

1, 157,  571 

3,076,320 

4,881,313 

748,500. 

2 
15 
2 

10 
24 
13 
65 

Ohio 

5 

8 
2 

2 

*  N^otin  operation  durin;^  census  year. 

Table  IV.— THE  GEEENGLASS  WOEKS  OF  THE  UNITED  STATES  AT  THE  CENSUS  OP  1880. 


"3 

a 
I 

3 

■i 

1 

Capital. 

NUMBER  OF  L 

J  UN  AC! 
■h 

a 

o 

5S. 

■j: 

o 

540 

36 
14 
17 
17 
11 
8 

24 
8 

173 
62 
30 

1-34 

NUMBER  OF  HANDS  EMPLOYED. 

Total  value  of  mate- 
rials. 

i 

EM 

o 

> 
1 

States. 

.  i 
1  .  i 

88           2 

a 

H 
0,601 

I 
507  ■ 

180 

278 

305 

? 
IP 

■i. 
3 

rt  in 

a'^ 

Males  16  years 
and  under. 

E 

u 

11 

The  United  States    

56 

$4,  895,  266 

3 

flp 

4,948 

80 
410 
107 
226 
242 

130 

1,  .574 

33 

$2,  259,  894 

$2,  448, 254 

$5,  070,  433 

California 

1 
2 
1 
3 
2 
1 
1 
2 
1 

15 
9 
4 

14 

75,  000 
190,000 
125,  000 
295,  000 

76,  000 
100,  000 

25,  000 

140,  000 

50,  000 

1,  694,  666 

583,  000 

160, 100 

1,  381,  500 

1 
4 

1 

4 
2 
3 
3 

1 
4 

33 
97 
73 
52 
63 

45,  934 
196,  324 
20,  357 
44,  022 
80,  800 

48,  070 
196,368 
30,  000 
70,  888 
66,  40i 

140  000 

528,  000 
64  984 

3 
3 

169  563 

170, eoo. 

1 

1 

4 
2 
31 
13 
5 
18 

350 
102 

1,979 
821 
190 

1,'866 

227 
80 

1,015 
550 
120 

1,291 

8 

21 

■  20 

87 

123 
14 

341 

245 
70 

463 

2 
6 

25 

167,  759 
25,  600 

783,  744 

259,  600 
45,  000 

590,  704 

168,  205 
34,  000 

698,  543 

293,  297 
43,  653 

798,  925 

392,  790 
70, 000 

1,  681,  015 
722,322 
115,000 

1,616,759- 

1 

\ 

Ohi^ 

5 
16 

Tennsylvania 

1 

1 

1050 


Not  in  operation  during  the  census  year. 


1  Building. 
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BLE  v.— GLASS  WOEKS  IDLE  AND  BUILDING  IN  THE  UNITED  STATES  AT  THE  CENSUS  OF  1880. 

1.— FURNACES  THAT  MADE  NO  GLASS  IN  THE  CENSUS  TEAR. 


Claases. 

No.  of 
establish- 
ments. 

Capital. 

FURNACES. 

Kind  and  number. 

Total 

Gas. 

Tanlf           Other 
■^■™''-     '    kinds. 

Total 
number. 

of  pots. 

1 
10 
15 

8 

1 
10 
19 

7 

1 

10 
22 

8 

8 

$90,  000 
267,  000 
234,  000 

3 
1 

58 

Total 

34 

591,  000 

4 

37 

41 

2.— ALL  FUENACES  BUILDING  AND  NOT  COMPLETED  IN  THE  CENSUS  TEAR. 


Classes. 

No.  of 
establish- 
ments. 

Capital. 

FUBNACES. 

Kind  and  number. 

Total 
number 
of  pots. 

Gas. 

Tank. 

Other    1     Total 
kinds.       number. 

1 

4 

12 

5 

1 

1 

16 

36 

129 

31 

$80,  000 

235,  000 

54, 100 

4 
8 
5 

4 
12 
5 

4 

Total 

22 

369, 100 

5 

17 

22 

212 

PLATE-GLASS. 
3.— FURNACES  THAT  MADE  NO  GLASS  IN  THE  CENSUS  YEAR. 


States. 


Kentucky  . . 
Total . 


No.  of 
establish- 
ments. 


Capital. 


Kind  and  number. 


Gas. 


Other 
kinds. 


Total 
number. 


Total 
number 
of  pots. 


4._FUKNACES  BUILDING  AND  NOT  COMPLETED  IN  THE  CENSUS  YEAR. 


States. 

No.  of 

estabUsb- 

ments. 

Capital. 

FUKNACES. 

Kind  and  number. 

Total 
number 
of  pots. 

Gas. 

Tank. 

Other         Total 
kinds.      number. 

1 

1 

1 

16 

1 

1 

1 

16 

WINDOW-GLASS. 

5.— FURNACES  THAT  MADE  NO  GLASS  IN  THE  CENSUS  YEAR. 


States. 


Illinois 

Iowa 

Massachusetts . 

Missouri 

New  Jersey 

Now  York 

Pennsylvania . . 


Total . 


No.  of 
establish- 
ments. 


Capital. 


$25,  000 


10,  000 
10,  000 
45,  000 

90,  000 


FUBNACES. 


Kind  and  number. 


Gas. 


Tank. 


Other 
kinds. 


Total 

number 

Total        of  pots, 
number. 


16 

8 
14 

8 
18 


1051 


14 
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WINDOW-GLASS— Continued. 
6.— FURNACES  BUILDING  AND  NOT  COMPLETED  IN  THE  CENSUS  YEAR. 


States. 

No.  of 
establish- 
ments. 

Capital. 

FURNACES. 

Kind  and  number. 

Total 
number 
of  pots. 

Gas. 

Tank. 

Other 
kinds. 

Total 
number. 

Illinois  ... 

$35,  000 

1 

1 
1 

1 

10 

6 

10 

10 

New  York 

Ohio 

45,  000 

Total 

80,  000 

4 

36 

GLASSWARE. 

-FURNACES  THAT  MA"B)E  NO  GLASS  IN  THE  CENSUS  TEAR. 


States. 

No.  of 
establish- 
ments. 

Capital. 

FURNACES. 

Kind  and  nuEiher. 

Total 
number 
of  pots. 

Gas. 

Tank. 

Other 
kinds. 

Total 
number. 

1 
1 
3 

2 
2 
2 
4 

$25,  000 

20,  000 

6,060 

110,  000 
30,  000 

1 
2 
7 
3 
2 

1 

2 
7 
3 
2 
2 
5 

6 
16 

70 
26 
11 
24 
43 

Ohio 

2 
1 

Pennsylvania 

76,  000 

4 

Total 

15 

267,  000 

3 

19 

22 

201 

8.— FURNACES  BUILDING  AND  NOT  COMPLETED  IN  THE  CENSUS  YEAR. 

States. 

No.  of 
establish- 
ments. 

Capital. 

FURNACES. 

Kind  and  number. 

Total 
number 
of  pots. 

Gas. 

Tank. 

Other 
kinds. 

Total 
number. 

1 
1 
1 
1 
3 
5 

$20,  000 
30,  000 

1 

1 
1 
1 
1 
3 
5 

13 

8    • 
10 

8 
38 
52 

Ohio .            

95,  000 
90,  000 

2 

1 

Pennsylvania 

Total 

12 

235,  000 

4 

8 

12 

129 

GREEN  GLASS. 
9.-FUENACES  THAT  MADE  NO  GLASS  IN  THE  CENSUS  YEAR. 


States. 

No.  of 
establish- 
ments. 

Capital. 

FURNACES. 

Kind  and  number. 

Total 
number 
of  pots. 

Gas. 

Tank. 

Other 
kinds. 

Total 
number. 

1 
2 
4 
1 

$100, 000 
44,  COO 
80,  000 
10,  000 

1 
2 
4 

1 
2 
4 
1 

11 

12 

29 

6 

Ohio 

Pennsylvania 

1 

Total 

8                234  nnn    t            i 

7 

8 

58 

1053 


10.— FURNACES  BUILDING  AND  NOT  COMPLETED  IN  THE  CENSUS  YEAR. 

States. 

No.  of 
establish- 
ments. 

Capital. 

FURNACES. 

Kind  and  nnmber. 

Total 
number 
of  pots. 

Gas. 

Tank. 

Other 
kinds. 

Total 
number. 

Ohio 

1 
1 
1 
2 

21, 100 
10,  000 
23,  000 

1 
1 
1 
2 

1 

1 
1 
2 

6 

5 

5 

15 

Total       

5 

54,100 

5 

S 

31 
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TABLE  VI.— CONSOLIDATED  STATISTICS  OF  ALL  THE  GLASS  WOEKS  OP  THE  UNITED  STATES 

AT  THE  CENSUS  OF  1880,  BY  STATES. 


states. 


The  United  States 

California 

Connecticut 

District  of  Colmnbia  *  . . 

Illinois 

Indiana 

Iowa 

Kentucky 

ITarj'land 

Maesacliusetta 

Michigan 

Mississippi  t 

Missouri 

New  Hampshire 

ITew  Jersey 

New  Torlc 

Ohio 

Pennsylvania 

"West  Yirginia 


211 


$19,  844,  699 


S 
pi 


75,  eoo 

130,  000 

25,  000 

445,  000 

1,  442,  000 

57,  000 
795,  000 
436,  008 
823,  000 

65,  000 

25,  000 

1,  430,  000 

50,  000 

2,  728,  021 
1,  933,  600 

1,194,850 

7,  039,  706 

550,  522 


NUMBER  OF  FUKNACES  AKD  POTS. 


2 
56 

48 

29 

127 


2,982 


55 
46 

24 

115 

6 


7 
10 

6 
110 
108 

28 

55 

76 

206 


377 
373 

277 
1,168 

82 


NUMBEK  OF  HANDS  EMPLOYED. 


o 
H 


24, 177 


113 
160 


732 
862 

35 
522 
612 
946 

54 


965 

102 

3,578 

3,078 

1,688 

9,784 

946 


17,  778 


89 
130 


632 
695 

24 
364 
524 


741 


709 

80 

2,762 

2,116 

1,170 

6,999 

615 


46 

50 

81 
294 
100 


5,  566 


100 
108 


9 
145 


220 

14 

768 


437 

2,425 
228 


t3 

?  f- 

"  a 

03  J3 


as 


as 


d-TS 

o 

i^ 

% 

\^^ 


9, 144, 100 


45,  924 
65,  000 


342,  027 
284,  207 

2,  000 

150,  322 

234,  254 

383,  342 

30,  000 


383,098 

25,  600 

],  300,  038 

1,  046,  812 

644,  520 

3,  897,  306 

311,  650 


$8,  028,  621 


48,  070 
70,  000 


297,  842 
433,  733 

3,248 
134, 104 
239,  682 
329,  864 
35, 113 


$21, 154,  571 


140,  000 
160,  000 


901,343 
790,  781 

3,500 

388,  40S 

587,  000 

854,  345 

90,000 


351,  871 

34,  000 

1,  088,  346 

944,  691 

459, 333 

3,  350,  660 

208,  064 


919,  827 

70,  000 

2,  810, 170 

2,  420,  790 

1,  549,  320 

8,730,584 

748,  500 


*  Kot  iu  operation  during  census  year. 


t  Building. 


Table  VIL— CONSOLIDATED  STATISTICS  OF  ALL  THE  GLASS  WOEKS  OF  THE  UNITED  STATES 
AT  THE  CENSUS  OP  1880,  BY  STATES  AND  COUNTIES. 

CALIFORNIA. 


1 

NUMBER  OF 

FURNACES  AND  POTS. 

NUMBER  OF  HANDS  EMPLOTED. 

paid  in 
ng    the 

of    nia- 

1 

»                ®              -^ 

a 

a'§ 

o    . 

ai          is. 

a.2 

at 

Counties. 

V 

3 

abov 
ears. 

es   al 
years 

is. 

^ 

s 

M 

u 

<i 

S^  1  Is 

■p.n 

03 

Is 

p 

ft 

S 

Si 

'3        ■   3 

ixa 

z^>, 

o 

"^ 

^ 

o 

H 

cb 

H 

O 

Ph 

H 

a     ,  iii 

» 

B 

H 

H 

San  Francisco 

1 

$75,  000 

1 

1 

7 

113 

80    

33 

$45,  924 

$48,  070 

$140,  000 

CONNECTICUT. 


Middlesex 


$130,  000 


$70, 000 


$100, 00« 


DISTRICT  OF  COLUMBIA. 


'Washington « 


$25,  000 


*  Not  in  operation  during  census  year. 
ILLINOIS. 


Iot.il  for  State 

7 

$445,  COO 

12 

12 

110 

732 

632 

100 

$342,  027 

$297,  842 

$901, 343 

Cooli  * . . 

1 
4 

1 
1 

20,000 
235,  000 
140,  600 

50,  000 

2 
6 
2 
2 

2 
6 
2 
2 

16 

60 
14 
20 

La  Salle... 

387 

280 

65 

337 
230 

50 
50 

1        195, 508 
1        101, 519 
1          45, 000 

168,  755 
92,  707 
36,  380 

523,  343 

Madison 

285,000 

Kock  Island... 

65 

93,  00» 



■■  Not  in  operation  during  census  year. 
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Table  VIL— STATISTICS  OF  GLASS  WORKS,  BY  STATES  AND  COUNTIES,  Etc.:  1880. 

INDIANA. 


.2 

1 

NUMBER  OF  FUKNACE3  AND  POTS. 

NUMBEK  OF  HANDS  EMPLOYED. 

3"" 

i 

so 

<D 

ftp 

a 

O 

Counties. 

o  o 

a 
3 

as 

> 

3  o 

r 

M 

1 

3 

o 

s 

.a 

1 

■s 

1 

o  1*  ^ 

3 

o 

3 

^ 

O 

H 

c5 

B 

o 

fM 

H 

^H 

o 

H 

H 

H 

Total  for  State 

4 

$1,  442,  000 

10 

10 

108 

862 

695 

53 

114 

$284,  207 

$433,  733 

$790,781 

Clark 

1 

142,  000 

2 

2 

1", 

163 

131 

13 

19 

66,  850 

70, 133 

140,400 
650,381 

Iloyd  

3 

1,  300,  000 

8 

8 

32 

699 

564 

40 

95 

227,  357 

363,  600 

IOWA. 


Total  for  State             ...     . 

3 

$57,  000 

3 

1 

2 

28 

35 

24 

2 

9 

$2,  000 

$3,248 

$3,500 

1 
1 
1 

20,  000 
12,  000 
26,  000 

1 
1 
1 

1 

13 

7 
8 

1 

1 

35 

24 

2 

9 

2,000 

3,248 

3,500 

Scott  1 

*  Building. 


tidle. 


KENTUCKY. 


Total  for  State 

5 

$796,  000 

7 

1 

6 

66 

622 

364 

11 

147 

$150,  322 

$134, 104 

$388,405 

3 

2 

295,  000 
600,  000 

4 
3 

4 

2 

28 
27 

169 
363 

132 
232 

1 
10 

36 
111 

32,  917 
117,  405 

37,  079 
97,025 

123,075 
265,330 

1 

MARYLAND. 


Total  for  State 

8 

$436,  000 

10 

10 

76 

612 

524 

88 

$234,  254 

$239,  682 

$587,000 

1 
7 

30,  000 
406,  000 

1 
9 

1 
9 

8 
68 

612 

524 

88 

234,  254 

239,  682 

*  Buflding. 
MASSACHUSETTS. 


n 

$823,  000 

22 

1 

21 

206 

946 

828 

68 

60 

$383,  342 

$329,864 

$854,345 

2 
4 

1 
3 

1 

206,  000 
120,  000 
110,  000 
300,  000 
87,  000 

5 
6 
2 

7 
2 

5 
5 
2 
7 
2 

50 
52 
20 
70 
14 

217 
137 
130 
352 
90 

180 
156 
124 
306 
63 

25 
2 
4 

24 
3 

12 

2 

22 
24 

100,  000 
56,  342 
50,  000 

151,  000 
27,  000 

85,  000 
63,  294 
32,  000 
126,  500 
24,  070 

200,000 
149,  846 
125,000 

1 

Bristol 

Suffolk  

72,000 



MICHIGAN. 


"Wayne. 


$65,  000 


60 


1,000  $35,113 


MISSISSIPPI. 


Jackson  * 


Total  for  State 


Jefferson . . . 
Saint  Louis . 


$26,  000 


1 


*  Building. 
MISSOUEI. 


$1,  430,  COO 


1,150,000  I    1 
280,  000 


965 


350 
615 


314 
395 


$381,  098 


120,  000 
261,  098 


$361, 871 


112,  925 
238,  948 


NEW  HAMPSHIRE. 


Hilleborough. 
1654 


$60,  000 


102 


$26,  600 


$34,  000 
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Table  VII.— STATISTICS  OF  GLASS  WORKS,  BY  STATES  AXJJ  COUNTIES,  Etc.:  1880. 

NEW  JERSEY. 


^ 

NUIIBEK  OF  FUKNACKS  Ai'D  POTS. 

NUMBER  OF  HANDS  EJII'LOYED. 

■S^ 

i    i 

^ 

2 

^ 

!    i 

^ 

CO 

k 

a 

'^p 

0  . 

■s. 

Counties. 

<^  ri 

tn 

p 

c: 

c  5 

Sa 

§1 

2a 

^ 

3 

^  o 

fl 

ca 

I?   . 

k 

£ 

■p. 

3 

0 

(73 

§3 
.1=1 

oi 

o 

o 

C5 

c  in 

■^  1  ? 

"rt 

-^ 

27 

O 

H 

C) 

H 

5 

f4 

H 

3 

40 

770 

H 

H 

B 

Tntnl  for  State 

$2,  728,  021 

56 

1 

55 

377 

3,578 

2,762 

$1,  300,  038 

$1,  088,  34G 

$2,810,170 

1 

I        1 

1 

8 

3 

130,  000 

4 

4 

34 

4 

290,  000 

5 

5 

34 

244 

10 

805,  021 

1, 175,  COO 

30,  000 

i       -* 



24 

172 

5 

14 

1 

13 

84 

1  051 

854 

1 

196 

415  900 

373,  900 

947  805 

1 

1 

1 

8 

3 

298,  000 

7 

7 

37 

500 

478 

22 

179,  884 

202, 231 

447,  530 

*  Idle. 
NEW  YOEK. 


Total  for  State             

32 

$1,  933,  600 

48 

1 

1 

46 

373 

5 
1 

3,078 

2,116 

50 

'912 

$1,  046,  812 

$944,  691 

$2,  420,  796 

1 

1 

1 
1 
1 
1 

12 

1 
1 

2 
1 
2 
3 
1 
1 
1 
2 

23,  000 
10,  600 
50,  000 
30,  000 
10,  000 

930,  600 
25,  000 
45,  000 

160,  000 

130,  000 
70,  000 

160,  000 
75,  000 
40,  000 
25,  000 

150,  000 

1 
1 
1 
1 

1 
22 
1 
1 
2 

2 
4 
4 
2 

1 
2 
2 

1 
1 

12 

104 

60 

6 
68 

42 

6 
36 
18 

6,000 
11,  625 
22,  106 

6,377 
13,  755 
10,  974 

13, 140 

1 

27, 145 

Erie 

1 

1 

21 

1 

2 
2 
4 
4 

1 
2 
2 

5 

8 

185 

6 

7 

20 

16 

29 

32 

18 

10 

13 

18 

42,  909 

^ngg            

1 

1,854 

1,158 

36 

660 

630,  857 

489,  593 

1,  318,  081 

j 

I 

120 
83 
73 
220 
152 
108 
60 
100 
132 

76 
83 
72 
119 
152 
107 
60 
60 
113 

3 

41 

18,  OOS 
63, 1-79 
41,  388 
51,  962 
47,  394 
51,  000 
20,  000 
25,  000 
58,  241 

23,  055 
68,  518 

40,  589 
49,  773 
03, 156 
48,  000 
23,257 

41,  010 
60,  634 

53,  000 

140,000 

1 
101 

116,  940 

127, 182 

149,  735 

1 

120, 000 

60,  000 

10 

30 
19 

70,  000 

180,  664 

Building 


t  Idle. 


OHIO. 


Total  for  State -  - . 

20 

$1, 194,  850 

29 

5 

i       24 

277 

1,688 

1,170 

81 

437 

$644,  520 

$459,  333 

$1,549,320 

9 

1 
3 
1 
3 
3 

485,  350 
50,  000 

210,  000 
22,  000 

272,  000 

155,  500 

15 
1 
5 
1 
4 
3 

3 

12 

1 
3 

1 
4 

151 

10 

56 

6 

28 
26 

829 

50 

386 

528 

50 

253 

61 
30 

250 
103 

335,  805 
16,  000 
122,  202 

225,  872 
13, 200 
90,  843 

794,  920 

45,  000 

2 

309, 102 

Mnflkingum 

250 
173 

180 
159 

70 
14 

90,  000 
80,  513 

72,  318 
57, 100 

232,  000 

Portage 

3 

168,  298 

•  Idle. 
PENNSYLVANIA. 


Total  for  State - 

78 

$7,  639,  706 

127 

9 

3 

115 

1,168 

9,784 

6,999 

294 

2.491 

$3,  897,  306 
2,  686,  425  ^ 

$3,  350,  660 

$8,  720,  584 

Allegheny 

51 

1 
4 
3 
2 

1 
1 
11 
2 
2 

6,  481,  000 

30,  000 
256,  487 
171,  800 

62,  000 
100,  000 

30,  000 
1,  2-12,  419 

66,  000 
230,  000 

85 
1 

7 
5 
2 

1 
18 
2 
4 

5 

3 

77 
1 
5 
5 

797 
10 
79 

44 
18 
13 
5 
158 
16 
28 

6,053 

4,442 

141 

1,470 

2, 139,  058 

5,668,212 

Beaver 

2 

544 

313 

125 

75 

80 

2,  237 

45 

312 

375 
310 
122 
70 
65 
1,358 
43 
214 

11 

128 
14 

158 
3 
3 
5 
15 

751 

84 

193,  000 

137,959 

46,  900  ' 

26,  000 

25,000 

211,  000 
84,043 
42,  638 
40,  000 
30,  120 

503,  587 

Payette.. 

361,  315 

Lawrence 

'1 

102,  511 

2 

1 

16 

2 

4 

72,  000 

Monroe  ... 

SO,  000 

PhUadelphia... 

2 

655,022  j        696,393 
23,000  I          29,515 
104,  000  1          71,  293 

1,  021,  959 

Tioga... 

Wayne 

257,  000 



- 

*  BuildiDg. 
^VEST  VIRGINIA. 


Totalfor  state 

4 

$550,  622 

1        8 

2 

6 

il 
82    j 

946 

( 

Brooke.. 

1 
3 

50,000 
500,  522 

1 

i 

1 
5 

10  ! 

72   ' 

11 

128 

OUo.... 

2 

818 

615 


;31  i,       $311,650 


13 

87 


25  i 
206 


15,  200  : 
296,450  ; 


$748,  500 


15,  500 
192,  564 


34,500 
714,  000 


1055 


18 


MANUFACTURE  OF  GLASS. 


Table  VIII.— CONSOLIDATED  STATISTICS  OF  TEE  MATERIALS  USED  IN  THE  MANUPACTUEE 

OP   GLASS,  AS   EEPOETED   AT  THE   CENSUS   OP  1880. 


states. 


Grand  total. 


California 

Connecticut  . 

Illinois 

Indiana 

Iowa 


Kentucky 

Maryland 

Maesachusetts - 

MicMgan 

Missouri 


Xew  Hampsliire  . 

New  Jersey 

^New  York 

Ohio 

Pennsylvania 


"West  Virginia . 


States. 


Grand  total . 


California — 
Connecticut  . 

Illinois  

Indiana 

Iowa 


Kentucky 

Maryland 

Massachusetts . 

Michigan 

Missouri 


New  Hampshire  . 

Xew  Jersey 

New  York 

Ohio 

Pennsylvania 


West  Virginia . 


Mixing 
sand. 


Tons. 
155, 447 


9,767 

7,124 

25 

3,543 
5,344 
2,205 
650 
8,042 

500 
20,  282 
16, 122 
10,  008 
61,452 

3,183 


Grinding 
sand. 


Tons. 
39,  500 


32,  300 


Soda-ash.  ^'tjl'^^^f  Salt-cake. 


Tons. 
49,  626 


520 


2,495 

2,854 

10 

840 

1,902 

392 

225 

3,071 

200 

8,274 

5,805 

3,244 

18,  419 

1,315 


Tons. 
2,859 


120 

194 

332 

1,841 

179 


Tons. 
7,877 


337 

36 

255 


200 

1,320 

26 

233 

4,822 


Salt. 


Tons.       Bushels. 
1,909      869,1 


611 
£3 


233 


163 
204 
101 
392 


Lime- 
stone. 


Tons. 
2,597 


6,875 


49,607 

47,842 

650 

10,  300 

62,  865 

2,348 

3,500 

47,  275 

2,800 

174,  680 

98,  854 

45,  635 

309, 122 


300 


Litharge. 


Pounds. 
2, 313,  203 


360 


1,124 


,000 


298,  260 


Pearl-ash, 


Pounds. 
592,  932 


Arsenic. 


Manga- 
nese. 


Pounds. 
713,  974 


26, 100 
32,  000 


20,  000 


130,  111 


20,  000 

559,  257 

210,  000 

1,  218,  686 


100 
142,  456 
28,  000 
268,  496 

3,769 


302 
2,710 
6,697 

930 
24,  000 


Pounds.   • 
191,  14G: 


38,  453 

6,600 

28,  916 

547,  266 


400' 

1,  600- 
1, 500- 
9,049' 


12,000 
27, 505. 
10,430 
110, 178 

8, 618. 


Fire  clay, 
American. 


Pounds. 
9, 196,  655 


120,  000 


817,  000 
662,  000 
37,  600 

163,  000 
68,  000 

263,  679 
75,  000 

951,  350 


629,  000 

242,  000 

700,  425 

3,  541,  981 

933,  720 


Fire  clay, 
English. 


Pounds. 
110,  000 


60,  000 


Fire  clay, 
German. 


Pounds. 
7,  927,  236 


56,  000 


Pots. 


13,  055 


.1 


16,  000 
36,  000 


1,  000 
624,  000 
152,  SOO 
100,  000 


25,  000 
2,  251,  998 

1,  595,  650 
147,  600 

2,  927, 188 


60 

10 

627 

1,100 

] 

202 
587 
150 
120 
601 

75 

2,118 

1,661 

835 

5,170 

332 


Coal. 


Tons. 
646,  898 


1,050 

1,800 

35,  242 

61,  050 

400 

12,  829 

13,  723 
10,  899 

3,600 
36,070 

1,000 

61,  530 

52,  266 

54,  945 

278,  575 

19,  319 


Coke. 


Tons. 
28,  410 


300 

400 

71 

40 

982 


2,484 
3,935 
16,  277 

1,923 


Wood. 


Cords. 
63,  867 


375 

50 

4,212 

460 


Lumber. 


M.  feet. 
53,  685 


60 

1,848 

1,184 

600 

3,203 

1,000 

29, 144 

11,  247 

1,488 

8,996 


2,012 

1,767 

18 

1,115 

2,  210 

301 

300 

1,154 

80 

IS,  529 

5,201 

3,098 

24,  834 

838 


Casks  and 
barrels. 


Number. 
914,  619 


100 


4,500 


800 

400 
1,200 
53,  475 


31,  000 
147,  977 

86,  835 
516,  520 

70,  312 


Nails.     Strawand. 


15, 150 


544 

1,040 

10 

690 
593 
148 
60 
512 

25 

3,596 

1,698 

670 

5,062 

452 


Tons. 
21,2! 


941 

467 

1 

1,155 
409 
325 
40 
017 

25 
3,002 
2,328 
1,375 
9,787 

754, 
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Chaptee  IL— GLASS:  ITS  COMPOSITION,  CLASSIFICATION,  AND  PROPERTIES. 


DIFFICULTY  OF  DEFINITION  -It  is  extremely  difficnlt,  if  not  impossible,  to  give  a  definition  of  glass  that  shall 
be  simple  and  yet  embrace  all  substances  to  which  the  term  is  properly  applied 

Glass,  chemical  and  COMMEHCIAL.-In  chemistry  many  compounds  of  silica,  borax,  tin,  antimony  and  other 
substances  are  called  glass,  being  known  as  "  silicate  glass",  "  phosphate  glass",  or  "  borax  glass",  according  to  the 
material  of  the  compound.  Indeed,  any  product  of  fusion  that  is  hard  and  brittle  and  has  the  peculiar  luster  called 
vitreous  is  chemically  tnown  as  glass.  Commercially,  however,  the  word  glass  is,  with  few  exceptions  chiefly  the 
•enamels  applied  only  to  the  silicates,  or  the  compounds  of  silica,  generally  in  the  form  of  sand  with  lime  soda 
potash,  the  oxide  of  lead,  and  similar  bases.  The  manufactured  glass  of  commerce,  however'  is  not  a  Limple 
silicate,  but,  with  one  exception  (water  glass),  is  a  fused  mixture  of  two  or  more  simple  silicates'  Flint  <rlass  for 
example,  is  a  double  silicate  of  potash  and  lead;  window-glass  a  tersilicate  of  potash,  soda  and  lime  ^  In' the 
process  of  manufacture,  however,  these  simple  silicates  are  not  first  separately  produced  and  then  fused  but  the 
raakiDg  of  the  "metal",  as  the  fused  glass  is  termed,  is  a  double  process,  though  a  continuous  one,  the  simple 
.silicates  of  hme,  or  soda,  or  lead,  or  potash,  as  the  case  may  be,  being  first  formed  in  the  pot  of  the  glass-maker 
from  the  materials  charged,  and  then,  without  any  break  in  the  continuity  of  the  process,  these  simple  silicates  are 
fused  m  the  same  pot,  and  at  the  same  melting,  into  the  vitrified,  non-crystalline  material  we  know  as  glass  (a) 

Chief  CONSTIXUENTS.-It  will  thus  be  seen  that  the  principal  and  essential  constituents  of  glass  are  sihca  or 
sand  and  an  alkah,  or  sometimes  a  metallic  oxide.  The  chief  alkalies  used  are  soda,  lime,  and  potash,  and  the  chief 
oxide  is  that  of  lead.  Other  oxides,  as  those  of  zinc,  tin,  and  antimony,  are  sometimes  used ;  and  other  materials,  as 
manganese,  oxide  of  iron,  arsenic,  etc.,  are  found  in  glass,  but  they  are  there  as  impurities,  or  as  materials  used  to 
correct  impiirities. 

VARIABILITY  OF  COMPOSITION.— While  these  are  the  chief  constituents,  and  while  it  is  possible  to  indicate 
approximately  the  composition  of  the  different  kinds  of  glass,  this  composition,  even  in  different  specimens  of  the 
same  kind,  is  by  no  means  definite.  The  relative  quantities  of  silica  and  the  alkalies  vary  greatly.  Flint  or 
lead  glass,  for  example,  is  made  harder  or  softer  as  the  proportion  of  sand  is  increased  or  decreased,  though 
m  these  varying  degrees  of  hardness  it  would  be  termed  a  silicate  of  potash  and  lead.  The  crystal,  flint  glass, 
and  Strass  of  Ure's  classification  differ  greatly  in  their  properties,  appearance,  and  composition,  but  each  is  regarded 
as  a  sihcate  of  potash  and  lead.  In  a  word,  while  glass  is  regarded  as  a  chemical  compound— a  silicate— unlike 
most  chemical  compounds,  it  has  no  fixed  definite  composition  in  the  several  varieties.  Indeed,  though  constant 
attempts  have  been  made  to  produce  as  a  commercial  article  a  glass  of  that  fixed,  definite  composition  that 
experience  has  shown  to  be  the  best  for  a  given  kind,  but  little  success  has  been  attained,  except,  perhaps,  at  times 
at  the  celebrated  plate-glass  works  of  Saint-Gobain,  France.  The  conditions  of  manufacture,  especially  in 
melting  and  the  varying  quality  of  the  ingredients,  preclude  this,  (b) 

Appeoximate  COMPOSITION.— Keeping  in  mind  this  variability  in  the  composition  of  glass,  the  proportion  of 
the  essential  ingredients  in  the  chief  varieties  included  in  the  report  of  the  special  agent  mav  be  given  approximatelv 
as  follows: 


Kinds  of  glass. 


Silica. 


Soda. 


Lime 


Cast  plate  . . . 

Window 

Lead  flint 

Lime  flint 

Green  bottle . 


Per 

ce, 
74 

t. 

0 

73 

0 

52 

0 

73 

3 

60 

0 

Per  cent. 
IJ.  0 


Potasli. 


Per  cent. 
5.  .50 


Oxida  of 
lead. 


Oxide  of 
iron. 


Alumina. 


Per  cent. 


Per  cent. 


12.7 
20.0 


Difficulty  of  classification  chemically.— It  has  been  as  difScult  to  make  a  classification  of  glass  as  to 

enne  it.    This  difliculty  chiefly  arises  from  the  variability  of  composition,  already  noted,  as  well  as  from  different 

'^'tersj^onsidering  glass  from  different  standpoints,  some  regarding  it  chemically,  others  commercially.     The 

"  Ure  defines  glass  a.s  "a  transpareut  solid  formed  by  the  fiisiou  of  .siliceous  and  alkaline  matter-'.     (See  Cir's  Z»(c«o«(n-i/,  article, 

''    ■'^''wnes,  in  his  Chemiatri/,  says  :  "  Glass  is  a  mixture  of  various  insoluble  silicates  with  excess  of  silica,  altogether  destitute  of 

y  allme  structure."    Lardner,  in  his  Cahhiet  Cijclopaiiiia,  includes  "all  mineral  substauces  which,  on  the  apiilication  of  heat,  pass 

Be  "'^Ij  ^  ^*'''*^  °^  fusion  into  hard  and  brittle  masses,  and  which,  if  then  broken,  exhibit  a  lustrous  fracture''.     The  definition  of  Dr. 

a  b,  of  Germany,  recently  published,  is  perhaps  the  best.     He  says  :  "  By  glass,  in  the  technical  sense  of  the  term,  we  understand  a 

ten    ■   '"'^"'''''**  mixture  which  at  a  high  temperature  is  thin  fluid,  and  which,  as  the  temperature  falls,  passes  gradually  through  the 

lously  fluid  intQ  tjjg  ggjj^j  condition  ;  in  which,  furthermore,  the  unassisted  eye  can  perceive  no  crystalline  structure,  and  which  U 

'penetrable  to  both  liquid  and  gaseous  fluids." 


I  liisoui 


uisoussion  of  the  reasons  for  this  lack  of  uuiformitv  of  composition  belongs  properly 
07  M  M 


to  chemistrv. 
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classiflcatiou  used  in  late  English  works,  that  of  Ure,  («)  is  not  at  all  satisfactory,  as  while  it  professes  to  he.  a 
chemical  classification,  it  is  neither  that  nor  a  commercial  classification.  It  seems  well-nigh  impossible  to  make  a 
chemical  classification  that  shall  be  satisfactory,  (b) 

Difficulty  of  classification  cojimeecially. — A  similar  difliculty,  though  from  other  causes,  presents- 
itself  in  any  attempt  to  classify  glass  on  any  basis,  especially  on  a  commercial  basis.  The  names  that  have 
attached  themselves  to  the  different  kinds  of  glass  are  almost  innumerable.  Without  attempting  a' classification,, 
then,  that  shall  be  complete,  it  will  be  sufficient  for  the  purposes  of  this  report,  as  it  chiefly  considers  glass  as  an 
article  of  commerce,  to  mention  some  of  the  most  prominent  of  these  commercial  varieties,  (c) 

Classification. — In  gathering  the  statistics  of  glass  at  the  present  census  a  classification  into  four  general 
varieties  was  used.  This  classification,  somewhat  extended,  to  include  sub-varieties  not  made  in  this  country,  is  as 
follows : 

1.  Plate-glass  is  glass  which  is  cast  upon  a  flat,  smooth,  cast-iron  table  and  immediately  rolled  into  sheets 
or  i^lates  of  a  required  thickness  by  heavy  rollers.  Without  being  allowed  to  cool,  the  plates  are  laid  in  annealing 
ovens.     It  is  chemically  a  silicate  of  lime  and  soda  or  j^otash. 

Rougliplate  is  the  crude  plate-glass  as  it  comes  from  the  annealing  oven. 

Rolled  plate,  or  rolled  cathedral  plate,  is  rough  plate  from  one-eighth  to  one-quarter  of  an  inch  in  thickness.. 

Bibbedplate  is  a  rough  plate,  with  regular  corrugations  or  ribs. 

Polished  plate,  to  which  the  term  i^late-glass  is  usually  applied,  is  the  rough  plate  that  has  been  submitted  to- 
the  successive  operations  of  grinding,  smoothing,  and  polishing  to  prepare  it  for  use  for  windows,  mirrors,  etc. 

These  are  the  only  varieties  of  plate-glass  produced  in  this  country,  and  are  all  the  varieties  that  are  produced 
from  cast  glass.  Formerly  a  blown  glass,  made  somewhat  heavier  than  sheet  or  window  glass,  and  called  blown 
plate,  was  made  in  England,  and  is  still  made  in  Germany  to  some  extent. 

Patent  plate  is  also  a  name  applied  in  England  to  ordinary  sheet  glass  ground  and  polished  by  Chance's  patent 
process. 

2.  Window-glass. — This  is  more  properly  termed  sheet  or  cylinder  glass.  It  is  the  ordinary  window-glass  of 
commerce,  and  is  blown  in  cylinders,  which  are  opened  and  flattened  out  into  sheets,  some  as  large  as  60  by  40  or 
80  by  30  inches.     It  is  a  silicate  of  lime  and  soda  or  potash. 

Colored  or  painted  glass,  so  far  as  the  same  is  used  for  windows,  may  be  included  in  this  class.  This  is  a  silicate 
of  lime  and  soda  with  the  necessary  coloring  matter.  It  receives  different  names,  according  to  the  method  of 
applying  the  color.  It  is  termed  pot  metal  (d)  when  the  color  permeates  the  whole  body  of  the  g\a,ss,  flashed  or 
double  glass  (d)  when  the  colors  are  confined  to  the  surface,  and  stained  glass  when  the  colors  are  burned  into  the 
surface  in  the  glassstainer's  kiln. 

Croion-glass  is  also  a  variety  of  blown  window-glass  that  is  no  longer  made  in  this  country,  though  it  is  still 
made  in  England.  It  is  first  blown,  and  then  by  peculiar  and  very  skillful  manipulations  formed  into  a  circular- 
table  with  a  bullion  or  bull's-eye  in  the  center.  From  this  table  moderate-sized  window-plates  are  cut  which  show 
a  crowned  surface. 

3.  Flint  glass. — This  term  has  a  wide  application,  and  includes  table  and  other  glassware,  both  blown  and 
pressed,  chimneys,  and  a  large  class  of  bottles  and  vials,  articles  often  differing  widely  in  chemical  composition.. 

a  Tills  classification  is  as  follows  {see  Dictionary  of  Arts,  etc.,  article,  "Glass"). 

1.  Soluble  glass:  a  simple  silicate  of  potash  or  soda,  or  both  of  these  alkalies. 

2.  Crown-glass  :  .a  silicate  of  potash  and  lime. 

?>.  Bottle-glass:  silicate  of  lime,  soda,  alumina,  and  iron. 

4.  Common  window-glass  :  silicate  of  soda  and  lime,  sometimes  also  of  potash. 

5.  Plate-glass:  silica,  soda  or  potash,  lime,  and  .alumina. 

6.  Ordinary  crystal  glass  :  silicate  of  potash  and  lead. 

7.  Flint-glass  :  silicate  of  potash  and  lead. 

8.  Strass  :  silicate  of  potash  .and  lead,  still  richer  in  lead. 

9.  Enamel:  silicate  and  stannate,  or  antimoniate  of  potash,  or  soda  and  lead. 

We  must  rememher  with  regard  to  this  table  that  crown-glass  always  contains  soda,  that  alumina  and  iron  are  accidental,  not- 
essential,  constituents  of  bottle-glass,  and  that  enamels  vary  greatly  in  their  composition.     Tin  is  not  present  in  transparent  enamels. 

6  Tomlinson's  classification,  quoted  in  Lippwcott's  Encyclopaidla  of  Chemistry,  vol,  ii,  page  3,  is  one  of  the  best. 

c  It  may  be  well  to  note  that  glass  is  divided  into  two  general  classes,  natural  and  artificial  glass,  and  these  are  again  subdivided. 
Natural  glass  is  that  produced  entirely  by  natural  agencies,  without  any  assistance  from  man.  It  includes  the  mineral  obsidian,  an  impure, 
semi-transparent  glass,  varying  in  color  from  gray  to  black,  found  in  the  vicinity  of  volcanoes,  and  -which  was  used  in  the  manufacture 
of  works  of  arts  by  the  ancient  Romans  and  Egyptians,  and  in  later  times  by  the  Mexicans  ;  and  the  fine  capillary  glass  called  PeWe  hair, 
found  at  the  volcano  of  Kilauea,in  the  Sandwich  Islands,  and  water  glass,  found  in  certain  springs.  Water  glass  is  also  found  absorbed 
in  certain  basaltic  rocks,  and  attempts  have  been  made,  with  considerable  success,  to  use  decomposed  basalt  for  manufacturing  bottle-glass. 
Artificial  glass  is  that  produced  in  the  arts.  It  includes,  in  addition  to  that  made  in  the  glasshouses,  various  slags  resulting  from 
metallurgical  operations,  as  blast-furnace  slag,  which  is  a  lime  glass  with  an  excess  of  lime,  and  slag-wool,  which  is  an  artificial  Pelt's- 
hair.  It  also  includes  many  chemical  glasses.  A  classification  of  glass  according  to  method  of  manufacture  is  also  sometimes  made  a» 
"oast  glass",  "blown  glass,"  and  "pressed  glass".  A  classification  according  to  use  also  sometimes  obtains  as  window-glass,  battle- 
glass,  chemical  glass,  and  one,  according  to  place  of  manufacture,  as  Venetian,  Egyptian,  etc. 

d  Pot  metal  and  flashed  glass  are  also  made  in  flint  glass. 
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It  includes  lime  glass  or  the  common  flint,  sometimes  also  called  German  fli-nt,  aud,  by  many  American  manufacturers, 
mjstal  glass.    It  is  a  silicate  of  lime  and  soda  or  potash.    The  celebrated  Bohemian  glass  is  a  lime  glass,  as  is  also 
the  "6o&efcterte"  of  the  French,  which  is  a  silicate  of  lime  and  soda,  potash  being  used  only  in  a  better  glass. 
A  second  general  subdivision  of  flint  glass  is  : 

Lead  glass.— This  is  a  silicate  of  potash  and  lead  which  has  literally  the  ring  of  mfetal,  and  is  distinguished  from 
the  lime  glass  by  this  ring  and  its  greater  specific  gravity.  It  is  also,  as  a  rule,  more  brilliant.  This  glass  is  the 
crystal  [cristaux]  of  the  French  and  the  true  flint  of  the  English. 

Strass  is  a  glass  very  rich  in  lead,  used  in  the  manufacture  of  artificial  gems. 

Optical  glass  is  both  a  lead  aud  lime  glass,  the  former  known  in  instrument-making  as  flint,  and  the  latter  as 
crown,  but  diifering  from  the  "  crown"'  mentioned  under  "window- glass'".  These  glasses  are  of  different  densities 
and  refractive  powers,  and  are  used  in  the  manufacture  of  achromatic  object-glasses.  The  terms  "flint"  and 
"crown"  glass  are,  according  to  Boutemps,  applied  on  the  continent  of  Europe  exclusively  to  optical  glass. 

4.  Green  glass. — This  is  a  coarse,  greenish  glass,  often  termed  bottle-glass,  it  being  used  chiefly  for  common 
bottles.  It  is  called  in  this  country  hollow  ware,  though  the  German  hohlglas,  or  hollow  glass,  comprises  all  glass 
worked  into  the  form  of  vessels  or  tubes.  The  American  green  glass  is  a  silicate  of  lime,  soda,  alumina,  and  iron, 
the  last  two  ingredients  being  found  as  impurities  in  the  sand,  the  iron  giving  the  glass  its  greenish  hue. 

To  these  varieties  might  be  added  many  others,  which  it  would  exceed  the  scope  of  this  report  to  meutiou. 

There 'are  some  varieties,  however,  that  deserve  notice.    Among  these  are  water  glass,  or  soluble  glass,  a  silicate  of 

soda  or  potash,  or  both,  which  is  highly  alkaline,  and  is  used  in  the  manufacture  of  soap,  as  a  vehicle  in  painting,  a 

mordant  in  fixing  colors,  in  the  preparation  of  artificial  hydraulic  cement,  and  in  the  siliflcation  of  calcareous  stone. 

Enamel  is  a  silicate,  borate,  stannate,  or  antimoniate  of  potash  or  soda  aud  lead. 

Eardened,  toughened,  or  tempered  glass  is  not  annealed,  as  is  usual  with  glass,  but  is  tempered  in  a  hot,  oily 
mixture,  as  in  M.  de  la  Bastie's  process,  or  in  peculiarly  constructed  molds,  as  in  Siemens'  process. 
Spun  glass  is  a  glass  drawn  into  threads  finer  thau  silk  and  woven  into  small  articles. 

Ground  glass. — The  obscuring  of  the  surface  of  sheet  glass  or  flint-glass  is  accomplished  by  the  friction  of  a 
stone  wheel,  or  a  movable  rack  with  pebbles  or  little  stones,  water,  and  sand,  or  by  the  sand-blast,  or  by  the  fumes 
of  hydrofluoric  acid. 

In  figured  and  cut  glass  the  ground  surface  is  removed  in  set  forms  and  designs  by  the  use  of  wheels  of  stone, 
wood,  or  cork,  or  by  the  use  of  hydrofluoric  acid,  producing  both — 
Mched  and  embossed  glass. 

Iridescent  glass  is  a  reproduction  by  art  of  the  beautiful  iridescent  colors  of  ancient  glass  that  has  been  long- 
buried. 

To  these  varieties  may  be  added  the  beautiful  products  of  ancient  and  modern  Venetian  glass  mentioned  in  the 
chapter  on  modern  glass. 

Specific  gkavity. — The  specific  gravity  of  glass  is  a  property  of  considerable  importance  in  connection 
with  the  manufacture  of  object-glasses  for  achromatic  telescopes  and  of  artificial  gems,  though  in  the  production 
of  common  glass  but  little  attention  is  giveu  to  it.  In  general  the  power  of  refracting  light  increases  with  the 
increase  of  its  specific  gravity,  though  density  and  po^'er  of  refraction  are  not  strictly  parallel. 

The  specific  gravity  of  glass,  as  well  as  its  brilliancy,  varies  with  its  composition,  the  heavier  glasses  being 
the  most  brilliant,  as  well  as  the  softest.  Lime  glass  is  the  lightest,  bottle-glass  comes  next,  and  lead  glass  is  the 
densest.  Its  density  is  also  influenced  by  the  degree  of  heat  to  which  it  has  been  exposed  during  its  vitrification, 
being  always  least  when  the  temperature  has  been  greatest.  The  following  are  the  specific  gravities  of  the  glasses 
named: 

Lime  glass : 

Bohemian - '-•  •^9'' 

Plate-glass : 

Saint-Gobain --48^ 

Cherbourg 2.506 

Wiudow-glass - ■■  '^^~ 

Bottle-glass '^■'^^~ 

Lead  glass : 

Common  flint '2.  9  to  3. 255 

Optical 3.  3  to  3.0 

Conductivity  and  tension.— Glass  is  a  bad  conductor  of  heat  and  electricity,  but  all  kinds  are  not  equally 
adapted  to  become  insulators,  glasses  rich  in  alkali  being  bad  insulators.  The  tension  and  enforced  equilibrium 
in  the  interior  of  a  mass  of  glass  rapidly  cooled,  as  exhibited,  for  example,  in  Prince  Eupert's  drops,  is  well 
known. 

Tensile  and  crushing  strength.— The  tensile  strength  of  glass  is  given  at  from  L',.500  to  9,000  pounds  per 
square  inch,  according  to  kind:  crushing  strength,  G.OOO  to  10,000  pounds  per  square  inch.    A  sample  of  Millville 
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(Xew  Jersey)  flooring  glass,  one  inch  square  and  one  foot  between  the  end  supports,  broke  under  a  certain  load  cJ 
about  170  pounds.  These  facts  would  indicate  that  glass  is  considerably  stronger  than  granite,  except  as  regard- 
crushing,  in  which  th^  two  are  about  equal. 

Devitrification. — The  devitrification  of  glass  is  one  of  its  most  important  properties,  not  only  because  of 
its  bearing  on  the  manufacture  and  manipulation  of  glass,  but  because  the  devitrifled  glass,  often  called  Eeaumur's 
porcelain,  can  replace  porcelain  for  most  of  its  uses.  Devitrification  is  a  crystallization  of  glass,  the  ordinary  glass 
beiug  uou-crystalline.  In  the  manufacture  of  glass  by  the  ordinary  process  it  is  cooled  suddenly,  the  excessive 
brittleuess  and  internal  tension  thus  caused  being  reduced  by  annealing.  On  the  other  hand,  when  the  fused 
metal  is  cooled  slowly,  the  mass  assumes  a  crystalline  structure,  becomes  tough,  fibrous,  opaque,  much  less  fusible, 
so  hard  as  to  cut  other  glass,  is  not  so  easily  filed,  and  is  a  better  conductor  of  electricity  and  heat. 

Devitrification  in  its  relation  to  manipulation. — This  property  exerts  a  great  influence  in  the 
manufacture  of  glass.  It  explains,  indeed,  why,  in  the  making  of  bottles,  so  much  care  is  taken  to  aA'oid  the 
repeated  reheating  of  the  mass  which  is  to  be  formed  into  these  articles.  It  would  be  thoroughly  devitrifled  in 
a  short  time;  the  glass  would  become  hard,  difficult  to  fuse,  and  would  present  a  multitude  of  solid  grains 
disseminated  in  a  matter  still  soft.  In  the  same  manner  it  is  evident  why  green  glass,  and  even  common  white 
glass,  and  still  more  so  bottle-glass,  can  only  be  shaped  by  the  lamp  of  the  enameler,  when  the  work  is  performed 
with  great  dispatch.  If  he  work  so  slowly  that  he  is  obliged  to  reheat  several  times  the  glass  tube  which  he  is 
blowing,  the  mass  devitrifles,  and  all  the  phenomena  show  themselves  which  have  just  been  described.  In  vain 
does  he  then  try  to  blow  a  bulb,  as  all  the  force  of  his  lungs  will  not  avail,  and  the  glass  is  no  longer  soft.  Beside, 
the  material  then  becomes  striated,  semi-opaque,  and  almost  infusible. 

Other  properties. — These  and  the  other  properties  of  glass,  together  with  its  wide  range  of  uses  in  the 
arts,  contribute  to  render  it  one  of  the  most  curious  and  interesting  of  manufactured  articles.  Composed  of 
materials  that  are  opaque  and  of  but  little  luster  or  brilliancy,  it  is  itself  exceedingly  brilliant  and  of  a  most 
beautiful  polish.  Perfectly  transparent,  unless  impure,  and  transmitting  light  freely,  it  may  readily  be  obscured  or 
ground  so  as  to  soften  and  diffuse  the  light.  It  can  be  cut  in  various  forms,  increasing  its  richness  and  brilliancy; 
it  may  be  engraved  in  most  charming  and  delicate  tracery  and  figure-work,  or  it  may  be  tinted  with  any  color, 
either  opaque  or  transparent,  without  the  least  loss  of  brilliancy  or  polish.  Though  not  malleable,  (a)  its  ductility  is 
so  great  that  it  may  be  spun  in  a  moment  into  filaments  as  small  as  a  spider's  web  and  miles  in  length,  or  blown  to 
such  gauze-like  thinness  as  to  float  upon  the  air.  The  synonym  of  brittleness  itself,  its  elasticity  as  spun  glass  permits 
of  its  being  readily  bent  and  woven  into  cloth,  and  even  tied  into  knots,  while  a  ball  of  glass  dropped  upon  an  anvfl 
will  rebound  two-thirds  the  distance  of  its  fall.  Though  hard  and  brittle  when  cold  and  incapable  of  being 
wrought,  when  heated  it  is  softened,  tenacious,  and  pliable,  and  is  capable  of  being  molded  into  any  form,  while  it 
retains  in  cooling  its  beautiful  polish.  In  ordinary  use  glass  resists  the  action  of  water  and  alkahes,  and,  with  a 
single  exception,  of  all  acids,  j)reserving  all  its  beauty,  retaining  its  surface,  and  not  losing  the  smallest  portion 
of  its  substance  by  the  most  frequent  use.  (b) 

Extent  of  the  uses  op  glass. — For  many  centuries  these  properties  of  glass  have  caused  it  to  be  admired 
and  sought  for  by  all  classes.  It  was  the  material  of  many  of  the  most  common  utensils  in  the  Eoman  household 
in  the  days  of  the  emj)ire,  when  porcelain  was  unknown,  as  it  is  of  our  homes  to-day.  j^ot  only  is  it  thus  devoted 
to  common  uses,  but  art,  taking  advantage  of  its  properties,  has  given  us  the  grace  and  beauty  of  the  Portland, 
Naples,  and  Milton  vases,  the  almost  unearthly  splendor  of  the  emblazoned  windows  of  the  mediseval  churches, 
and  the  rare  color  and  graceful  design  of  the  well-nigh  imperishable  mosaics.     To  use  the  words  of  Dr.  Johnson : 

Who,  when  he  first  saw  the  sand  and  ashes  by  casual  inteuseness  of  heat  melted  into  a  metalline  form,  rugged  with  excrescences 
anil  clouded  with  impurities,  would  have  imagined  that  in  this  shapeless  lump  lay  concealed  so  many  conveniences  of  life  as  would  in 
time  constitute  a  great  part  of  the  happiness  of  the  world?  Yet,  by  some  such  fortuitous  liquefaction,  was  mankind  taught  to  procure 
a  body  at  once  in  a  high  degree  solid  and  transparent,  which  would  admit  the  light  of  the  suu  and  exclude  the  violence  of  the  wind, 
which  might  extend  the  sight  of  the  philosopher  to  new  ranges  of  existence,  and  charm  him  at  one  time  with  the  unbounded  extent  of 
the  material  creation  and  at  another  with  the  endless  subordination  of  animal  life,  and,  what  is  yet  of  more  importance,  might  supply 
the  decay  of  nature  and  succor  old  age  with  subsidiary  sight.  Thus  was  the  first  artificer  of  glass  employed,  though  without  his  owa 
knowledge  or  expectation.  He  was  facilitating  and  prolonging  the  enjoyments  of  light,  enlarging  the  avenues  of  science,  and  conferring 
the  highest  and  most  lasting  jjleasures,  and  was  enabling  the  student  to  contemplate  nature,  and  the  beauty  to  behold  herself,  (c) 

Analyses  op  glass. — In  the  accompanying  tables  will  be  found  analyses  of  plate-,  window-,  flint-,  and  bottle- 
glass. 

a  One  of  the  problems  regarding  glass  alleged  to  have  been  asked  by  Aristotle  was,  "Why  is  glass  not  malleable?"  The  statements 
«,Do.it  malleable  glass  may  be  regarded  as  fables. 

b  This  is  strictly  true  of  glass  only  under  circumstances  of  ordinary  use.  All  glass  is  affected  by  caustic  alkalies,  especially  lU 
concentrated  solutions,  as  it  is  thus  deprived  of  silicic  acid.  The  action  of  mineral  acids  upon  well-compounded  glass  is  less  energetic, 
though  not  only  such  acids,  but  even  pure  water,  exerts  a  decomposing  influence  upon  glass,  producing  its  effect,  however,  very  slowly 
under  ordinary  circumstances. 

c  Bamhler,  No.  IX. 
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ANA 

LYSES  OF  PLATE-GLASS. 

Kinds  of  glass. 

Analysts. 

Silica. 

Soda. 

Potash. 

Lime. 

Magnesia. 

ManganeBe. 

Sesqoioxide    ^j^^,,. 

French : 

Saint-Gobain 

Saint-Go'bain  (sulphate) 

Peligot 

73.80 
73.05 
75.90 
73.80 

70.71 
72.90 
77.36 
78.68 

73.31 
72.31 
73.79 
68.60 

11.50 
11.79 
17.50 
12.10 

13.25 
12.45 
13.06 
11.36 

13.00 

15.50 

15.10 

3.80 

5.60 

13.38 

13.26 

5.31 

6.09 

13.34 



Dumas 

...do 

2  80 

Tin                                 

5.50 

3  50 

Inglist ; 

1.92 
1.93 
0.91 
Trace. 

...  do 

Mayer  and  Brazier 

....do 

3.01 
1.34 

London-Thames  Plate-Glass  Company . 
Belgian : 

2.68 

O.as 

11.42 

0.81 

Emmerliug 

13.94                0.60 
8.10  1              fi.no 

8.61 
11.00 

0.12 
2.10 

0.32 
0.10 

0.68 
O.'iO 

0.58 

Berthier 

1.20 

ANALYSES  OF  WINDOW-GLASS. 


Kinds  of  glass. 

Analysts. 

Silica. 

Soda. 

Lime. 

Alumina. 

Seaquioxide 
of  iron. 

Dumas 

68.00 
69.  65 
69.00 
71.40 

71.27 

10.10 
15.22 
11.10 
15.00 

20.10 

14.30 
13.31 
12.50 
12.40 

8.14 

7.60 
1.82' 
7.40 
0.60 



....do 

...do 

• 

1.98 

ANALYSES  OF  FLINT-GLASS. 


Kinds  of  glass. 


Analysts. 


Silica. 


Soda. 


Potash. 


Lime. 


Lead. 


Mag- 
nesia. 


Manga- 
nese. 


Sesqui- 

oxide  of 

iron. 


Alumina. 


LIME  GLASS. 


French 

Do 

French  tubes 

Bohemian  tubes 

Bohemian  drinking-glass 
Bohemian  common  glass 
American,  O'Hara  Glass  Company,  Pittsburgh. . . 


Pelouze 

...do 

Berthier 

Rowney 

Berthier 

Dumas 

DeBrunner. 


LEAD  GLASS. 

KngliBh  crystal Faraday  . 

1  ciystal,  London I  Berthier  . . . 

Do Salv^tat . . . 

1  crystal,  Newcastle !  Berthier  . . . 

Siiuerwein  . 


Freneh  crystal.. 

Do 

Do 

Do 

FlintglasB 

Do 


American,  Ne-w  England  Glass  Company. 
Do 


Salv6tat . 
....do  .... 
Benrath  . 
Faraday  . 
Dumas  . . 


Fletcher . 
...do  .... 


72.10 
77.30 
69.20 
73.13 
7L70 
69.40 
71.92 

I  51. 93 
59.20 
57.50 
51.40 
48.10 

51.00 
54.20 
50.18 
44.30 
42.50 

53.98 
54.12 


12.40 

16.30 

3.00 

3.07 

2.50 


15.80 

11.49 

12.70 

'  11.  80 


14.65 


15.50 
6.40 
7.60 
10.43 
10.30 
9.20 
5.14 


2.00 
0.26 
0.20 


0.50  ; 

0.13 

0.30 


2.04 


Trace. 


Trace. 


II.  ::o 

0.40 
9.60 
6.22 


1.70 
0.90 


6.71 
5.58 


13.67 
9.00 
9.00 
9.40 

12.50 

7.60 
9.20 
11.62 
1L75 
11.70 

7.60 
7.98 


0.60 


0.50 


33.28 
28.20 
32.50 
37.40 
38.00 

38.30 
34.60 
38.11 
43.05 
43.50 

29.78 
31.27 


0.80 

1.20 

!           0.50    .... 

1                 1.30 

i                0.50 

....| !                0.40 

1.80 

1               i.:a 

! 1.0.-^ 

ANALYSES  OF  BOTTLE-GLASS. 


Kinds  of  glass. 


French: 


Saint-fitienne 

fipinac 

Sfevres  

Clichy 

Bohemian  champagne  bottles . 

Do 

Do 

German... 


Do.. 
Do., 


Analysts. 


Berthier  . . 

...  do 

...do 

Dumas 

...do  

Maumen6. 

...do 

,...do 

Eenrath  . . 


Do., 


.do  . 
.do  . 

.do  . 
.do  . 


Silica. 


60.00 
60.40 
59.60 
53.55 
45.60 
58.40 
62.21 
63.34 

69.82 
62.78 
64.41 

65.77 
68.38 


Soda. 


Potash. 


Lime. 


3.10 
3.20 


'     .^  '     Sesqui- 

Magnesia.  I       „™°       I    oxide  of    i    Alumina, 
nese.  ^^^^ 
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5.69 
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18.28 
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3.20 
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1.91 
2.10 

1.50 
11.24 
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22,30 
20.70  I 
18.00  ' 
29.22  i 
28.10 
18.00  I 
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21.34 

7.82  ' 
0.11  I 
5.81 

16.  58 
10. 19  I 


1.20 


0,60 
7.00 


0.40 


4.00 

6.00 

3.80 

10.40 

4.40 

0.80 

5.74 

6.01 

6.20 

14.00 

8.90 

2.10 

0,10 

1.16 

4.42 

4.72 

2. 

.-i8 

0. 
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3. 

,'2 

5. 

90 

2 
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Chapter  III.— SAND. 


Different  peoportions  of  silica  in  glass. — The  chief  constituent  of  glass,  as  well  as  the  only  one  that 
enters  into  the  composition  of  all  its  varieties,  is  silica.  Though  present  in  all  glass,  its  relative  proportion  differs 
greatly,  not  only  in  the  several  varieties,  but  in  dilferent  samples  of  the  same  variety,  and  sometimes  in  different 
specimens  from  the  same  pot  or  "melting".  Indeed,  as  to  its  content,  not  only  of  silica,  but  of  other  iugredients, 
glass  is  a  most  capricious  substance. 

Silica  in  different  kinds  of  glass. — Lead  glass  contains  the  least  percentage  of  silica,  ranging  from 
43  to  60  per  cent.,  and  cast-plate  contains  the  greatest  percentage,  some  analyses  showing  as  high  as  79  per  cent,  the 
average  being  about  74  per  cent.  Window-glass  averages  about  70  per  cent.,  lime-glass  72  per  cent.,  and  green 
bottle-glass  60  per  cent. 

Hardness. — The  hardness  of  glass  depends,  as  a  rule,  on  the  percentage  of  silica  it  contains,  though  i1 
is  somewhat  affected  by  the  alkali  or  oxide  used  as  a  base.  Lead,  for  example,  tends  to  make  glass  softer  and  more 
fusible  and  lustrous,  while  lime  renders  it  refractory  and  less  susceptible  to  the  action  of  acids  and  alkalies.  The 
relative  hardness  of  different  specimens  of  either  lead  or  lime  glass  depends,  however,  on  the  amount  of  silica,  that 
being  the  harder  and  less  liable  to  melt  which  has  the  most.  It  would  follow,  from  what  has  been  said,  that  green 
glass  is  the  hardest,  followed  in  their  order  by  lime-ilint  glass,  window-glass,  plate,  and,  lastly,  lead  glass,  which  is 
the  softest. 

Forms  of  silica  used. — Silica  is  now  used  in  glass-making  almost  universally  in  the  fonn  of  sand.  This 
also  seems  to  have  been  the  practice  at  the  earlier  glass  houses,  (a)  In  modern  glass  houses,  however,  until  some 
fifty  years  since,  silica  for  the  finer  grades  of  glass  was  procured  by  an  expensive  process  of  crushing  and  washing 
flint  (b)  and  quartz.  This  process  is  still  used  to  some  extent,  especially  in  those  districts  where  good  sand  either 
cannot  be  obtained  or  is  too  expensive  to  permit  of  its  use.  Bohemian  glass,  for  example,  is  made  almost  entirely 
from  quartz  so  prepared.  In  some  parts  of  Germany  and  Austria,  especially  in  the  making  of  bottles,  certain 
siliceous  rocks,  as  basalt  and  trachyte,  containing  large  percentages  of  soda  and  potash,  are  used,  but  at  the 
present  time,  and  for  many  years,  sand  has  supplied  most  of  the  silica  used  in  glass.  Sand  is  generally  less 
expensive,  and  in  many  cases  is  of  greater  purity  and  value  as  a  material,  glass  made  from  many  native  sands 
being  superior  in  every  respect  to  that  made  from  the  artificially-prepared  flint  and  quartz  sands,  (c) 

Uses  of  the  different  grades. — For  the  liner  grades  of  glass,  especially  where  freedom  from  color,  perfect 
transparency,  and  great  brilliancy  are  essential,  only  the  purest  qualities  of  sand  can  be  used,  as  slight  impurities, 
especially  small  amounts  of  iron,  will  seriously  impair  all  of  these  desirable  properties.  When,  however,  color  is 
secondary  to  cheapness  of  production,  as  in  the  manufacture  of  green  bottles,  sands  with  considerable  iron  and 
clay  are  not  only  used,  but  in  some  cases  are  preferred,  as  these  materials  are  fluxes,  and  consequently  require  less 
flux  in  the  "  batch"  or  mixture  of  materials. 

Impurities  and  their  removal. — The  chief  impurities  in  sand  are  oxide  of  iron,  alumina,  generally  in  the 
form  of  clay,  loam,  gravel,  and  organic  matter.  Most  of  these  can  be  removed  by  burning  and  washing,  (d)  but  the 
iron  and  part  of  the  organic  matter  can  only  be  removed  or  neutralized  by  the  use  of  chemicals.  Of  these  impurities 
iron  is  by  far  the  most  dreaded,  as  it  not  only  destroys  the  "color",  the  limpid  whiteness  of  the  glass,  giviug  it  a 
greenish  cast,  but  it  is  exceedingly  difficult  to  remove  or  neutralize  its  effect.     Manganese  is  used  to  correct  this 

a  This  is  not  iiDiversally  true.  Agrioola  says,  in  Book  XII  of  De  Ec  Meiallica,  that  "white  stones,  when  melted,  are  the  hest  ingredients 
for  glass".     Pliny  states  that  "  of  white  stones  very  transparent  glass  is  made". 

6  From  this  use  of  flint  in  its  composition  is  derived  the  term  "flint-glass". 

c  As  showing  what  but  a  few  years  ago  was  regarded  as  nearly  pure  sand,  it  may  be  mentioned  that  Dr.  Lardner,  in  his  Cahimi 
Cyclojxcdia,  London  1832,  article,  "Porcelain  and  Glass,"  page  28,  gives  an  analysis  of  flint  which  he  terms  "silica  in  a  state  nearly 
approaching  to  purity  ".  This  flint  contained  98  per  cent,  of  silica  and  0. 25  per  cent,  of  iron.  Compared  with  the  Berkshire  sand,  which 
contains  99.  78  per  cent,  of  silica  and  virtually  no  iron,  this  flint  was  very  impure  silica. 

d  Burning  is  necessary  where  the  sand  contains  much  organic  matter.     Generally  the  heat  of  the  furnace  in  the  melting  of  glass  is 
suflicient,  the  carbonized  matter  being  carried  away  as  carbonic  acid  by  the  aid  of  arsenic.    In  washing  the  sand  to  remove  the  clay,  gravel, 
loam,  and  similar  impurities,  it  is  first  crushed  and  pulverized,  if  necessary.     The  pulverizer  used  at  some  of  the  works  of  this  country  is 
the  well-known  ore-mill  of  the  rolling-mills,  which  consists  of  a  large  circiilar  pan,  in  which  revolve,  like  wagon- wheels,  two  large  cast-iron 
wheels  four  feet  in  diameter.     Running  water  pouring  into  the  pan  facilitates  the  grinding  and  carries  the  sand  to  a  sieve,  where  the 
larger  pieces  and  the  gravel  arc  separated.     The  sieve  is  cylindrical  or  octagonal,  made  of  brass  wire,  about  three  feet  in  length  and  a 
foot  and  a  half  in  diameter,  and  revolves  like  a  flour-bolting  machine.     After  passing  through  the  sieve  the  sand  is  carried  along  a  trougn 
by  water  into  the  washer,  where  it  settles  to  the  bottom  of  the  bos,  while  the  water  "  wastes"  over  the  top,  carrying  away  the  clay  ana 
loam.     The  sand  is  then  elevated  and  discharged  into  another  trough  at  a  higher  level,  where  it  is  again  washed.    Sometnnes  tin 
operation  is  repeated  several  times.     The  sand  is  finally  carried  to  the  draining-room,  where  it  is  drained  of  water,  and  then  to  tn 
drying-room,  where  it  is  dried  by  artificial  heat.     As  the  sand  dries  it  drops  into  a  funnel-shaped  trough,  and  from  that  passes  into  a 
e  nveyer,  and  thence  to  an  elevator.     The  sand  comes  from  the  drier  fine  and  almost  as  white  as  flour. 
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greenish  color,  aud  is  often  termed  "glass-maker's  soap",  but  glass  so  decolorized  is  liable  under  tbe  action  ot 
suubglit  to  acquire  a  purplish  tint  or  "high  color".  Window-glass  in  which  manganese  has  been  used  often 
assumes  this  tint  to  such  an  extent  as  to  lead  to  the  belief  that  it  was  originally  colored.  The  only  safeguard 
against  this  "high  color"  is  the  use  of  sand  containing  little  or  no  iron,  and  therefore  not  requiring  any 
"  doctoring  "  of  the  batch,  (a)  As  to  the  amount  of  iron  allowable  in  sand  for  glass-making,  it  may  be  said  that  that 
containing  more  than  one-half  of  one  per  cent,  is  not  considered  suitable  for  any  glass,  while  for  plate-  and  window- 
glass  and  the  finer  grades  of  table  ware  the  less  the  amount  of  iron  the  better.  That  used  at  the  table-glass  houses 
in  the  neighborhood  of  Pittsburgh  and  near  Boston  contains  only  a  trace  of  iron. 

Use  of  aesenic. — The  organic  matter  which  carbonizes  in  the  pot  during  the  meUing  of  the  glass  materials 
is  removed  as  carbonic  acid  by  the  use  of  arsenic,  which  is  the  great  "  decarbonizer"  in  glass-making,  as  manganese 
is  the  "  decolorizer  ".     The  arsenic  is  added  to  the  batch  prior  to  charging  it  into  the  pots. 

Tests  of  sand. — In  examining  sand  as  to  its  value  for  glass-making  the  best  test  is  microscopic  examination. 
Sand  should  be  perfectly  white,  not  very  fine,  uniform,  even  grained,  with  angular  rather  than  rounded  grains. 
Sand  which  is  very  fine,  or  the  grains  of  which  are  smooth  and  rounded,  can  only  be  used  with  difficulty  and  great 
uncertainty  as  to  the  result.  Such  sand  is  liable  to  settle  to  the  bottom  of  the  batch,  preventing  an  even  mixture, 
of  the  materials  and  producing  an  uneven  glass.  Sand  should  not  effervesce  or  lose  color  when  heated  with  an 
acid,  as  loss  of  color  indicates  the  presence  of  clay,  loam,  or  other  foreign  substances,  while  effervescence  indicates 
the  presence  of  lime.  Oxide  of  iron  can  be  discovered  by  boiling  the  sand  in  hydrofluoric  acid  and  dropping  into  . 
tbe  solution  thus  formed  a  few  drops  of  yellow  prussiate  of  potash  in  solution.  The  beautiful  blue  precipitate 
indicates  the  presence  of  iron,  even  in  the  most  minute  quantities. 

Analysis  and  color  not  alv\'Ays  indicative  op  the  qitaxity  of  sand.— These  are  simple,  qualitative 
tests,  but  only  indicate  in  a  general  way  the  quality  of  the  impurities  present.  For  an  accurate  knowledge  of  the 
quantity  a  quantitative  analysis  is  necessary.  It  should,  however,  be  noted  that  while  such  an  analysis,  aided  by  the 
appearance  and  color  of  the  sand,  indicates  in  some  measure  its  purity  and  value,  it  is  by  no  means  conclusive  as 
to  its  adaptability  for  glass-making,  as  a  sand  of  a  yellowish  tint  may  be  purer  than  one  much  whiter.  Mr.  Henry 
Chance,  of  Birmingham,  England,  whose  two  papers  on  crown  and  sheet  glass  are  the  best  in  the  language,  speaking 
of  color  and  analysis  as  indications  of  purity  and  value,  says: 

The  sand  used  by  our  firm  is  obtained  from  Leighton  JJuzzard,  and,  although  of  a  yellowish  tint,  is  more  free  from  iron  than  many 
kinds  of  sand  which  are  whiter  in  appearance.  The  whiteness  of  a  sand  is  a  very  uncertain  test  of  its  purity.  Again,  two  kinds  of  sand 
which  are  shown  by  analysis  to  be  precisely  similar  in  their  composition  may  produce  different  results  as  regards  both  color  and  quality 
of  glass,  (b) 

Mr.  Chance  suggests  that  this  may  be  due  to  a  difference  in  the  power  of  tke  sands,  arising  from  the  condition 
in  which  the  silica  exists,  to  neutralize  the  bases. 

Mode  of  occurrence  of  sand. — Most  of  the  sand  used  in  glass-making  occurs  as  sandstone,  and  is  quarried 
in  blocks,  and  must  be  crushed  and  prepared  for  use.  The  Fontainebleau  (Prance)  sand  and  some  of  the  Berkshire 
(Massachusetts)  and  Juniata  (Pennsylvania)  sands  are  of  this  character.  In  other  cases,  while  the  sand  occurs 
as  rock  and  must  be  quarried,  it  rapidly  disintegrates  on  exposure  to  air  and  moisture,  as  at  some  of  the  Juniata 
(Pennsylvania)  mines.  At  other  quarries,  where  the  formation  is  saccharoidal  or  sugar-like,  the  sand-rock  has  a 
very  weak  bond,  and  is  readily  detached  from  place  with  a  pick,  rapidly  falling  into  fine  sand.  This  is  the  nature 
ot  the  sand  at  Crystal  City,  Missouri,  and  at  some  of  the  Berkshire  (Massachusetts)  mines. 

Sea  oe  river  sand. — While  most  of  the  sand  used  is  quarried  or  mined,  some  glass  is  still  made,  as  was  the 
earliest  glass,  from  river  or  sea  sand.    As  a  rule,  however,  this  is  only  employed  for  the  coarser  and  cheaper  kinds. 

Importance  of  good  sand. — The  quality  of  the  sand  has  always  been  an  item  of  great  importance  to  glass 
manufacturers,  and  the  possession  of  a  pure  sand  well  adapted  to  glass-making  has  determined  in  many  cases 
tbe  location  aud  successful  operation  of  the  glass  houses,  not  only  of  antiquity,  but  of  modern  times.  The  sand 
used  iu  the  earliest  glass  works  was  river  or  sea  sand,  and  these  ancient  factories  were,  therefore,  generally 
placed  at  the  mouths  of  rivers,  as  at  Belus,  Alexandria,  Cumes,  and  Volterno.  These  locations  were  selected,  not 
only  because  they  furnished  an  abundance  of  good  sand,  but  because  they  were  the  great  doorways  of  commerce, 
and  offered  a  ready  market  for  the  products  of  the  glass-makers'  art. 

Sand  from  the  river  Belus. — The  most  remarkable  and  widely-used  deposit  of  glass  sand  known  to  the 
ancient  world,  as  well  as  the  purest,  was  that  of  the  river  Belus,  which  flows  from  Mount  Oarmel  and  enters  the  sea 
near  Tyre  and  Sidon,tlie  sand  made  famous  by  Pliny's  oft-repeated  fable  of  the  discovery  of  glass.  Not  only  was 
glass  made  in  great  quantities  from  this  sand  by  the  skillful  Sidonians  (c)— the  lovely  Greek  and  other  vases,  the 
varied  beads  and  amulets  found  in  the  tombs  so  thickly  scattered  over  every  shore  "  washed  by  the  jMediterranean 

a  For  the  results  of  a  most  ingenious  and  long-continued  series  of  experiments  on  the  action  of  sunlight  on  glass  those  interested 
MO  referred  to  the  monographs  of  Mr.  Thos.  Gaffield,  of  Boston,  Massachusetts,  especially  to  his  paper  on  "The  Action  of  Sunlight  on 
Glass",  read  before  the  American  Association  for  the  Advancement  of  Science  at  Boston  in  1880. 

i  On  the  Manufacture  of  Glass.  A  lecture  delivered  before  the  members  of  the  Chemical  Society,  March  19,  ISti-.  by  Henry 
Chance,  M.  A.    London.     Harrisons  &  Sons :  1868. 

^  Homer  ascribes  every  object  ef  art  or  ornament  to  the  skill  or  genius  of  a  god  or  a  Sidouian.  ^  l^,. 
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sea"— but  many  of  the  glass  works  of  other  countries  drew  their  supplies  of  sand  for  their  best  glass  from  this  river 
of  the  Phoenicians.  The  Venetian  glass  works  sent  boats  thither  in  the  days  of  their  greatest  renown  to  collect 
sand  for  the  factories  of  Venice  and  Murano,  and  it  is  more  than  probable  that  the  brilliant  mosaics  of  Saint  Mark, 
and  the  dehcate  and  precious  vases  and  wares  that  have  reflected  so  much  honor  upon  Venetian  glass,  owe  some 
of  their  marvelous  color  and  beauty  to  the  purity  of  the  Phcenician  sand ;  indeed,  it  was  believed  at  one  time 
that  it  was  the  only  sand  that  could  be  vitrified,  (a) 

Other  eitbr  and  ska  sands. — The  sands  from  the  banks  and  coasts  of  other  rivers  and  seas  were  also  used 
largely  in  the  ancient  glass-houses.  Those  of  Egypt  used  iSTile  sand ;  the  Volterno  and  the  rivers  of  Gaul  and 
Spain  furnished  sand  for  the  glass  made  on  their  banks,  while  in  latter  times  the  Tyne,  in  England,  has  been  a 
source  of  supply  for  the  bottle  houses  of  that  district.  Pliny  mentions  that  in  his  time  a  fine  white  sand  was  found 
on  the  shore  between  Cumae  and  Liternum  which  produced  "  vitrum  purum  ac  massa  vitri  candidi".  He  adds  that 
in  Graul  and  Spain  sand  was  similarly  used. 

Early  use  oe  flint  and  quartz. — Though  sea  and  river  sand  was  thus  the  earliest  form  of  silica  used  in 
the  manufacture  of  glass,  flint  and  quartz  were  employed  at  least  before  the  beginning  of  the  Christian  era.  Pliny 
states  that  glass  of  the  most  excellent  quality  was  made  in  India  from  white  stones.  If  any  glass  was  made  in 
India  in  Pliny's  time,  the  use  of  quartz  was  probably  exceptional,  as  most  of  the  glass  of  that  time  and  for  some 
centuries  after  was  made  from  native  sand.  From  the  fourteenth  to  the  nineteenth  century,  however,  it  was  made 
from  flint  or  quartz.  Agricola,  who  wrote  in  the  sixteenth  century,  declares  that  white  stones  make  the  best  glass, 
and  should  only  be  employed  in  the  manufacture  of  crystal.    Neri,  who  wrote  in  the  seventeenth  century,  notes: 

That  those  stones  which  strike  fire  with  a  steel  are  fit  to  vitrify,  and  those  which  strike  not  fire  with  a  steel  will  never  vitrify; 
which  serves  fer  advice  to  know  the  stones  that  may  he  transmuted  from  those  that  will  not  he  transmuted  into  glass. 

Blancourt,  who  wrote  at  the  close  of  the  same  century,  states  that  the  Venetians  make  use  of  a  white  flint 
from  the  river  "Ticinus,  where  there  is  a  great  abundance  of  them  ;  as  also  in  the  river  Arnus,  both  above  and 
below  Florence,  and  in  other  places".  He  also  mentions  the  use  of  a  hard  white  marble  which  is  found  in  Tuscany, 
and  gives  directions  that  "that  ought  to  be  chosen  out  which  is  very  white,  which  has  no  black  veins,  nor  yellow 
nor  red  stains  in  it", 

Ferrandus  Imperatus  makes  mention  of  a  glass  stone  called  "quocali",  "like  in  appearance  to  white  marble, 
being  somewhat  transparent,  but  hard  as  flint,  and  put  into  the  fire  it  turns  not  to  lime.  It  is  of  a  light  green, 
like  a  serpentine  stone,  and  having  veins  like  Venice  talc.  This  being  cast  into  the  fire,  ceases  to  be  transparent, 
and  becomes  white  and  more  light,  and  at  length  is  converted  into  glass ." 

When  Blancourt  wrote,  sand  was  displacing  flint,  a  degeneracy  in  the  art  of  glass-making  which  he  laments 
"  JvTothiug,"  he  says,  "  but  the  Parcimony  and  Covetousness  of  the  times  has  brought  sand  into  use  again,  because 
glasses  made  of  that  may  be  aflbrded  cheaper." 

Superiority  of  American  sand. — As  has  already  been  stated,  sand  is  almost  universally  used  in  the  glass 
houses  of  to-day,  quartz  or  flint  being  used  only  when  good  sand  cannot  be  readily  obtained.  The  superiority  of 
the  deposits  of  glass  sand  in  the  United  States  is  universally  conceded.  At  the  London  exposition  of  1851  Messrs. 
Thomas  Webb  &  Son,  of  Stourbridge,  England,  exhibited  some  glass  of  remarkable  beauty  and  transparency 
made  from  Berkshire  (Massachusetts)  sand.  They  write  me  regarding  this  sand :  "  It  was  the  finest  we  have  ever 
used  ".  Bontemps,  whose  eminence  as  an  authority  on  all  matters  pertaining  to  glass  cannot  be  questioned,  in  his 
report  to  the  English  government  on  the  Paris  exposition  of  1855  states  that  a  "  magnificent  sample  of  English  flint- 
glass".  Osier's  candelabrum,  the  glass  of  which  he  asserts  to  be  far  superior  to  that  of  any  other  exhibitor,  "was 
made  with  American  sand."  (b)  In  big"  Guide  du  Terrier,  one  of  the  best  works  on  glass  in  any  language,  M. 
Bontemps  also  several  times  speaks  of  American  sand  as  superior  to  the  best  French,  (c)  Mr.  Henry  Chance,  in  a 
lecture  on  glass,  speaks  of  American  sand  as  the  "  finest  of  all",  and  states  that  the  best  flint-glass  exhibited  at 
the  Paris  exposition  of  1867,  that  of  Messrs.  Copeland,  of  Stourbridge,  "  surpassing  in  purity  of  color  all  other 
specimens  of  glass,  whether  British  or  foreign,  (d)  was  made  from  American  sand."  But  little  of  this  sand,  however, 
has  been  used  in  England.  The  great  expense  of  imj)orting,  and  the  discovery  of  the  excellent  German  sands, 
which  are  referred  to  on  page  27,  which  can  be  supplied  to  the  English  glass  works  at  a  much  less  cost,  have 
interfered  with  the  use  of  the  American  sand. 

EnGtLish  sand. — But  little  sand  suitable  for  the  finest  grades  of  glass,  such  as  plate-glass  and  the  lead  flint, 
is  found  in  Great  Britain.  One  of  the  earliest  used  in  modern  times  in  England  was  obtained  from  the 
commons  near  Lynn,  in  Norfolk,  and  was  used  by  the  manufacturers  of  the  north  and  the  midlands  for  many  years. 
This  was  displaced  by  sand  from  Alum  bay,  in  the  Isle  of  Wight,  which  furnished  for  fifty  years  most  oi  the  sihca 
used  for  flint-glass.  An  analysis  of  this  sand  shows  only  07  per  cent,  of  silica,  2  per  cent,  of  alumina,  magnesia, 
and  oxide  of  iron,  and  1  per  cent,   of  moisture.      Stony  Stratford,  Aylesbury,  Eeigate,  and  Hastings  have 


a  See  Strabo  Geography,  Book  XVI. 

6  Reports  on  the  Paris  Universal  Exposition,  Part  II,  Report  on  Glass,  hy  G.  Bontemps,  pages  384  and  385.    London,  1856. 
c  See  Guide  du  Verrier,  G.  Bontemps,  pages  46  and  532.    Paris,  1808. 
d  On  the  Manufacture  of  Glass,  hy  Henry  Chance,  page  3. 
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contributed  sand  to  the  English  glass  houses  at  different  periods,  and  perhaps  the  best  England  has  produced, 
except  the  Alum  Bay  variety,  was  that  from  Hastings ;  but  an  unfortunate  advance  in  price  drove  the  trade  to 
France,  which  at  that  time  took  off  its  export  duty,  and  so  opened  the  markets  of  England  to  the  French  sand,  (a) 
^  Sand  fob  English  plate-,  window-,  and  flint-glass— The  makers  of  the  best  flint-glass  now  use  the 
French  and  German  sands  exclusively.  The  magnificent  exhibit  at  the  Paris  exhibition  of  1878  of  Thomas  Webb 
&  Son,  of  Stourbridge,  was  made  from  these  sands.  Some  of  the  manufacturers  of  plate-glass  use  Belgian  sand  • 
others  the  sand  which  is  found  in  large  quantities  in  Lancashire.  (&)  Messrs.  Pilkington  Bros.,  the  large  makers 
of  blown  window-glass  at  St.  Helen's,  use  the  Lancashire  sand.  Messrs.  Chance,  of  Birmingham,  obtain  the  sand 
for  most  of  their  glass  from  Leighton  Buzzard,  about  40  miles  north  of  London  j  but  for  their  optical  glass,,  which 
is  very  noted,  they  use  French  sand.  Most  of  the  English  sand  requires  washing.  A  fair  average  analysis  of  the 
Leighton  Buzzard  sand,  which  may  also  be  regarded  as  showing  the  composition  of  the  Lancashire,  is  99  per  cent, 
of  silica,  0.30  per  cent,  of  alumina,  0.20  per  cent,  of  carbonate  of  lime,  and  0.50  per  cent,  of  oxide  of  iron.  Large 
deposits  of  sand  are  found  in  Wales  as  sandstone,  but  the  glass  produced  from  it  does  not  seem  to  be  good  in 
quality  or  in  color. 

Sand  foe  bottle-glass.— Eegarding  sand  for  the  English  bottle  works,  Ure  states  that— 

The  laws  of  this  country  (Eugland)  till  lately  prohibited  the  use  for  making  common  bottles  of  any  fine  materials.  Nothing  but 
the  common  river  sand  and  soap-boilers'  waste  (manganese)  was  allowed,  (c) 

As  to  the  present  practice,  Mr.  Chance  writes  : 

I  believe  that  bottle-glass  maters,  color  being  a  matter  of  minor  importance,  use  whatever  sand  of  a  suitable  character  may  be  nearest 
to  their  works.  Or,  to  put  it  in  another  form,  a  bottle-glass  maker  will  place  his  works  where  he  can  have  his  sand  and  other  materials  as 
near  at  hand  as  possible. 

French  sand. — Of  the  French  sands,  that  taken  as  sandstone  from  the  quarries  in  the  forests  of  Fontainebleau 
is  the  best  and  the  most  widely  used.  Much  of  the  finest  glass  of  England  and  Belgium,  and,  until  recently,  of 
Germany,  is  made  from  it,  and  it  is  to  its  purity  that  the  beautiful  color  of  the  French  and  Belgian  plate-glass 
is  attributed.  One  analysis  shows:  silica,  98.8  per  cent.;  magnesia  and  oxide  of  iron,  0.7  per  cent.;  moisture, 
0.5  per  cent.  Another,  and  one  that  Mr.  Henry  Chance  regards  as  an  average  analysis,  shows:  silica,  99  per  cent.; 
alumina,  0.50  per  cent. ;  carbonate  of  lime,  0.50  per  cent. ;  oxide  of  iron,  trace.  Sand  from  the  quarries  in  the 
forest  of  Gompifegne,  and  also  from  the  vicinity  of  Nemours,  is  largely  used,  and  is  stated  to  be  "almost  chemically 
pure  and  scarcely  inferior  to  that  imported  at  great  cost  from  the  United  States  ".  [d]  In  the  south  of  France 
prepared  quartz  is  still  used,  (e)  The  same  statement  as  to  sand  for  bottle-glass  made  in  connection  with  English 
sand  will  apply  to  the  French  bottle  houses  as  well.  French  manufacturers  of  this  kind  of  glass  locate  their  works 
where  the  materials  are  the  cheapest,  without  reference  to  the  purity  of  the  sand,  (e) 

Belgian  sand. — Concerning  Belgian  sand  but  little  has  been  learned.  Bontemps  mentions  a  locality  near 
Namur  which  he  classes  with  the  French  sands  of  Fontainebleau,  Compiegne,  and  Nemours.  (/)  While  the  quality 
of  the  Belgian  sand  is  on  the  whole  good,  it  does  not  equal  the  French,  and  as  a  result  considerable  of  the  latter 
sand  is  used  in  the  Belgian  works. 

German  sand. — For  many  years  the  best  German  glass  was  made  either  from  French  sand  or  prepared  quartz 
and  flint.  Certain  glass  works  on  the  Bohemian  border  still  use  the  prepared  quartz  or  flint  for  making  window- 
glass  and  a  good  white  glass  for  table  ware,  and  a  few,  by  reason  of  shorter  and  cheaper  carriage,  still  draw  their 
supplies  from  France.    All  the  other  works,  with  the  exception  of  certain  bottle  houses,  use  German  sand. 

Best  German  sands.— The  sand  for  the  plate-glass,  window-glass,  and  the  glassware  houses  of  Germany 
comes  chiefly  from  two  very  extensive  deposits,  one  at  Herzogenrath,  near  Aix-la-Chapelle,  and  the  other  in  the 
Bederiausitz,  near  Hohenbocka,  in  the  province  of  Brandenburg,  in  Prussia.  These  sands  are  exceedingly  pure, 
one  rivaling  the  Berkshire  (Massachusetts)  sands,  as  will  be  seen  from  the  analyses  on  page  34. 

0  A  recent  English  journal  contains  the  approximate  dates  at  which  these  several  deposits  of  sand  became  available. 

Lymi 1750 

Alum  bay 1^^" 

Aylesbury ^^'^^ 

Stony  Stratford ^'^^'^ 

Eeigate ^'^"^^ 

Hastings --  ^^^^ 

Brooklyn ^^^^ 

Fontainebleau  (France) ^^^^ 

It  further  remarks  that  it  is  more  than  probable  that  some  of  the  northern  manufacturers  on  the  Tyne  and  AVear  used  sea-borne  sand 
at  the  earliest  period  of  glass-making.     "  It  is  possible  that  Venice  may  have  sent  us  a  supply  when  she  sent  us  her  glass-makers.  ' 

t  For  this  and  the  following  facts  regarding  the  sand  used  by  English  glass-makers  I  am  indebted  to  the  kindness  of  Jlr.  Henry 
Chance,  who  has  written  to  me  very  fully  on  this  subject. 

c  fare's  Dictionary,  vol.  1,  page  925.     New  York,  1854. 

d  Bontemps' i?eport  on  the  ExMUtion  of  185,5,  page  385. 

e  See  Bontemps'  Guide  du  Verrier,  page  48. 

/  rtcw.,  page  46.  I(,ti5 
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HEEZOGENEATH  SAND. 

Per  cent. 

Silicic  acid 99-24 

Alumina 0'20 

Lime 0.053 

Magnesia 0.033 

Oxide  of  iron 0.005 

Water 0.469 

HOHENBOCKA  SAND. 

[Analysis  by  Eischof.] 

Per  cent. 

Silicic  acid 99.760 

Alumina - 0.040 

Lime 0.011 

ilagnesia 0. 012 

Oxide  of  iron 0.055 

Oside  manganese 0.015 

Potassi  um 0.  039 

Logs  by  ignition - 0.  240 

Some  of  tie  German  fliut-glass  works  still  use  the  Foutaiiiebleaii  sand,  and  a  few  window-glass  and  lamp- 
(ihimney  works,  especially  in  Silesia  and  Westphalia,  find  it  more  profitable  to  use  a  white  sand  found  near  their 
works ;  but  most  of  the  German  glass,  with  the  exception  of  green  glass,  is  made  from  sand  from  the  two  deposits 
of  which  analyses  are  given  above. 
"  Use  op  alkaline  rooks  for  bottle-glass. — For  bottle-glass  the  same  conditions  hold  as  noted  before, 

only  the  German  bottle-glass  makers  endeavor  to  find  material  containing  as  much  alkali  as  possible.  Mr.  Julius 
Falidt,  the  editor  of  Die  GlasMitte,  Dresden,  to  whose  courtesy  I  am  indebted  for  much  of  the  information 
regarding  German  sand,  writes  regarding  the  siliceous  material  used  in  bottle  works : 

The  most  favorable  deposits  are  of  thanolite,  found  on  tlie  frontiers  of  Bohemia,  on  the  banks  of  the  Elbe  ;  granite  is  also  used,  and 
is  found  freouently  with  5  per  cent,  of  alkalies  (potassium  and  sodium);  basalt,  fluor-spar,  and  trachyte  are  used.  Granite  and  trachyte  are 
calcined  and  ground;  basalt,  fluor-spar,  and  thanolite  are  not  calcined.  Sometimes  for  light-colored  glass  a  small  proportion  of  white 
sand  is  used. 

Mr.  Friederich  Siemens,  who,  in  addition  to  his  well-known  scientific  attainments,  is  the  largest  manufacturer 
of  bottles  in  Germany,  if  not  in  the  world,  writes  as  follows  regarding  the  use  of  these  rocks  : 

For  common  green  bottle-glass  the  German  and  Austrian  glass-makers  use  natural  stones,  such  as  granite,  feldspar,  basalt,  thanolite, 
and  trachyte.  These  rooks,  containing  a  certain  quantity  of  alkali,  with  65  to  75  per  cent,  of  silica,  are  a  most  valuable  material,  being 
both  cheap  and  fusible.  I  began  the  use  of  these  rocks  for  making  bottle-glass  at  the  time  of  the  introduction  of  my  continuous  glaas- 
melting  tanks,  some  ten  years  ago,  and  other  glass-makers  very  soon  adopted  my  method  of  making  glass  from  these  rocks. 

The  success  that  has  attended  the  use  of  these  alkaline  rocks  in  Germany  and  Austria  should  lead  our  glass- 
makers  to  attempt  their  use. 

Austrian  sand. — For  native  sand,  for  its  finest  grades  of  glass,  the  works  of  Austria-Hungary  depend  almost 
entirely  upon  Germany,  the  Hohenbocka  deposit  furnishing  the  larger  part,  the  Herzogenrath  bed  not  being  so 
situated  as  to  supply  them.  This  German  sand  is  so  well  adapted  to  glass-making  that  it  is  carried  long  distances, 
and  is  used  in  close  i^roximity  to  extensive  quartz  mines.  This  is  true  of  certain  glassware  factories  in  Styria,  which 
use  this  sand  exclusively.  This  German  sand  is  not  only  as  pure  as  the  best  and  most  carefully  prepared  quartz, 
but,  notwithstanding  the  great  distance  over  which  it  is  transported,  it  is  much  cheaper  than  the  prepared  quartz. 
Mr.  Fahdt  gives  the  relative  cost  of  sand  and  prepared  quartz  in  Vienna  as  follows :  1  centner  (123.46  pounds)  sand, 
including  freight,  1  reichsmark  (24  cents);  prepared  quartz,  1.47  florin  (72  cents)  per  centner;  that  is,  3  to  1  in  favor 
of  the  sand.  Many  Austrian  glass  works,  however,  still  use  quartz.  In  Bohemia,  for  example,  the  most  renowned 
manufacturers  use  only  the  prepared  quartz  sand. 

Sand  for  common  Austrian  glass. — For  the  common  grades  of  glass  the  works  depend  on  the  sand-beds 
in  their  immediate  vicinity.  The  remark  in  regard  to  the  use  of  thanolite,  basalt,  etc.,  in  Germany,  will  apply 
to  Austrian  bottle  manufacture  as  well. 

Swedish  sand. — In  Sweden  quartz  is  still  used  to  some  extent,  the  glass  houses  having  been  located  with 
reference  to  the  supply  of  this  material.  Most  of  the  native  sand  used  comes  from  the  shores  of  lake  Wetter,  the 
best  from  the  north  end  of  the  lake.    The  sand  for  the  best  glass  is  imported  from  France. 

Quality  of  American  sand.— The  superiority  of  American  sand  has  already  been  referred  to.  Not  only 
does  this  country  furnish  the  purest  and  best  sand,  but  extensive  deposits  of  a  grade  suitable  for  the  manuiacture 
of  the  finest  glass  exist  in  many  localities. "  If  in  the  quality  of  the  metal,  or  in  brilliancy  of  our  glass,  we  are 
behind  our  European  competitors,  it  is  not  attributable  to  our  snud.  These  deposits  are  also  in  many  cases 
well  situated  in  reference  to  fuel  and  to  transportation.  As  examples  of  these  deposits,  those  of  Berkshire  county, 
Mnssachusetts;  Juuiata  county,  Penusylvania;  Hancock  county.  West  Virginia ;  Fox  river,  Illinois ;  and  Crystal 
i'ity,  Missouri,  may  be  instanced.  These  are  all  exceedingly  pure  sands,  as  the  analyses  given  will  show.  The  first 
named  is  used  ver\  extensively  liy  the  flint-glass  makers  of  the  East.     The  Juniata  and  the  Hancock  sands  supply 
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,„au.y  of  the  ^voiks  of  Pittsburgh  and  Wheeling.    Fox  Eiver  sand  supplies  the  plate-glass  works  of  Xew  Ubauy 
JeffersonviUe,  and  Louisville,  and  Crystal  City  furnishes  the  sand  for  the  fine  plate-glass  made  at  that  plaee 

New  England  SAND.-At  present  all  of  the  sand  used  in  the  glass  .vorks  of  New  England  comes  from 
Berkshire.  In  this  section  sand  for  some  works,  being  of  a  good  quality,  was  at  one  time  procured  from  Demerara 
brought  as  ballast.  The  war  of  1812  cut  off  this  source  of  supply,  and  Plymouth  beach  furnished  sand  until  a 
better  was  discovered  at  Maurice  river.  New  Jersey.  This  was  in  turn  superseded  bv  the  Berkshire  sand  (a) 
It  is  stated  that  au  embargo  put  upon  the  exportation  of  flint  stones  from  England  to  tin's  country  at  a  time 
when  it  was  believed  that  no  flint  was  to  be  found  here  led  to  the  suspension  for  a  time  of  certain  factories  in  which 
prepared  flint  was  used.  Berkshire  county  also  furnishes  most  of  the  sand  for  the  best  flint-glass  made  in  New 
York,  New  Jersey,  and  eastern  Pennsylvania.  The  sand  for  the  window  and  green  glass  made  in  the  interior  of 
New  York,  as  well  as  part  of  that  used  in  Ontario,  comes  from  Oswego  and  Oneida  counties ;  that  used  for 
■common  glass  near  New  York  city,  as  well  as  all  through  New  Jersey  and  eastern  Pennsylvania,  is  mined  in 
New  Jersey.     Some  sand  for  the  Philadelphia  glass  houses  is  procured  in  West  Virginia. 

New  Jersey  sand.— The  sand  used  in  the  southern  part  of  New  Jersey  is  chiefly  derived  from  a  deposit  of 
sand  which  can  be  traced  through  the  state.  This  sand  is  uniform,  and  is  often  used,  without  washing,  for  the 
manufacture  of  window-glass. 

Makyland  sand. -a  good  glass  sand  is  found  at  Will's  mountain,  near  Cumberland,  Maryland,  of  which 
»  Dr.  Chandler,  of  the  School  of  Mines,  Columbia  College,  New  York,  says  :  "I  am  satisfied  that  the  sandstone  is  in 
every  respect  well  fitted  for  the  manufacture  of  glass  of  the  best  quality." 

Sand  for  the  Pittsburgh  and  Wheeling  glass  houses— The  large  quantities  of  sand  required  in 
Pittsburgh  and  Wheeling  and  the  factories  in  their  neighborhood  come  from  various  points  in  the  Allegheny 
mountains,  mainly  from  Juniata  and  Fayette  counties,  Pennsylvania,  and  Hancock  county.  West  Virginia.  A  new 
deposit  is  reported  from  the  latter  place,  which  it  is  claimed  analyzes  99.90  per  cent,  of  pure  silica. 

Illinois  sand.— The  Fox  Eiver  sand,  some  60  miles  from  Chicago,  is  also  a  very  valuable  deposit.  No 
analysis- of  this  sand  has  been  made,  but  it  supplies  the  plate-glass  works  at  New  Albany,  Jeffersonville,  and 
Louisville,  and  some  of  the  flint-glass  works  of  the  West.  It  is  a  beautiful  sand,  needs  no  washing,  and  has  given 
the  very  best  results  in  use. 

Missouri  sand.— The  Crystal  City  deposit  is  also  one  of  the  most  important  beds  in  the  West,  and  is  of  great 
purity  and  inexhaustible  in  quantity,  and  the  cost  of  mining  is  merely  nominal.  There  is  also  a  deposit  of  considerable 
importance  at  Pacific,  Missouri,  which  seems  to  be  of  the  same  formation  as  that  at  Crystal  City.  The  sandstone 
from  this  mine  hardens  instead  of  disintegrating  by  the  action  of  air,  but  water,  to  a  certain  extent,  breaks  the  bond. 
This  sand  is  regularly  supplied  to  the  glass  works  at  Cincinnati  and  many  of  the  works  in  the  West,  except  those 
making  plate-glass.     The  mine  produces  about  1,750  tons  per  month. 

Extent  and  locality  of  other  American  sands.— I  have  only  referred  to  the  most  important  of  the 
sand-mines  from  which  our  glass  houses  draw  their  supplies.  The  extent  of  the  deposits  of  sand  suitable  for  glass- 
making  that  are  not  developed,  or,  if  opened,  worked  only  to  a  limited  extent,  is  almost  incalculable.  The 
saccharoidal  sandstone  of  Missouri,  for  example,  has  been  traced  for  miles  through  some  ten  counties,  the  vein 
varying  from  80  to  133  feet  in  thickness.  At  Minneapolis  and  Saint  Paul  a  rock  175  feet  thick  is  found,  furnishing 
a  good  quality  of  glass  sand,  (b)  In  many  states  other  than  those  named  glass  sand  has  been  discovered  and 
reported  upon  by  the  state  geologists  and  chemists,  and  these  reports  contain  descriptions  and  analyses  of  many 
excellent  glass  sands,  of  which,  as  yet,  no  use  has  been  made.  To  those  reports  those  desiring  information  as  to 
the  character  and  extent  of  these  deposits  are  referred. 

Analyses  op  glass  sand. — In  the  following  table  will  be  found  analyses  of  the  most  prominent  glass  sands 
in  Europe  and  this  country : 


ANALYSES  OF  FOREIGN  GLASS  SANDS. 


Constituents. 


SUica.. 


I-iaie.. 
Magne 
Manganese.. 


Sesquioxide  of  iron 

Carbonate  of  lime '^^1'"'. 

Magnesia  and  aesquioxide  of  Vron 

Water 

■Alamina, 


magnesia,  and  sesquioxide  of  iron  . 
orus 


Fontaine- 
Weau.* 


99.00 
0.50 


Trace. 
0.50 


Total . 


100. 00 


Fontaine- 
bleau.t 


98.80 


0.70 
0.50 


Leighton 
Buzzard.* 


99.00 
0.30 


0.50 
0.20 


160,  00 


Alum 
Eay.t 


1.00 
2.00 


Herzogen-  j    Hohen- 
rath.J      I    boclia.§ 


99.  240 
0.200 
0.053 
0.033 


0.003 


99.  760 
0.040 
0.011 
0.  012 
0.016 
0.055 


100.00 


•Antliority:  H.  Cliance. 


t Authority:  Spon. 


'Authoritv:  Julius  Fahdt. 


5 Authority:  Biscliof. 


«  RemhmoeH^xs  of  Glass  Making,  by  Demiug  Jarves,  second  ed.,  page  111.     New  York,  186.'>. 
^^orton  Glass,  by  Mr.  Charles  Colu6,  assistant  secretary  of  United  States  commission  to  tbe  Paris  Exposition  of  1>7S,  page  314. 
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ANALYSES  OF  GLASS  SANDS  OF  THE  UNITED  STATES. 


MABSACHUSETTS,  BERK8HIHE  COUNTY. 

NEW  JEKSET. 

PENKSTLVANLA. 

0  = 
1- 

It 

MIBeOHEI. 

Constituents. 

00 

"a 

o 

O 

'a 
o 

'H 

o 

"a 
o 

< 

o 

1 
9 

3 

CO 

J 

.«t 

£-1   O 

P 

o 
R 

CD 

i 
a- 

in 

a 
i 

.1 

n 

3 

1 

■k 

* 

i 
o 
a 
o 
y 
n 

3 

Silica 

99.78 
0.22 

99.61 
0.39 

99.69 
0.31 

98.  824 
0.935 
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*  Authority :  S.  Dana  Hayes, 
t  Authority  :  Professor  Cook. 
;  Authority :  Otto  "Wuth. 


§  Authority :  A.  S.  McCreath. 
II  Authority :  C.  P.  Chandler. 


iy  Authority :  Crystal  City  Plate-Glass  Company. 
**  Authority:  Chauvenet. 


Chapter  IV.— ALKALIES  AND  OTHER  MATERIALS. 


Chief  bases  used  in  glass-making. — As  has  already  been  stated,  the  essential  elements  of  glass  are 
silica,  which  acts  the  part  of  an  acid,  and  some  one  or  more  bases,  either  alkaline  or  metallic.  The  bases  most 
commonly  found  in  glass  are  soda,  potash,  lime,  and  oxide  of  lead.  These  bases,  however,  are  not  mixed  in  the 
"  batch ",  as  the  combined  materials  ready  for  melting  are  termed,  in  the  form  in  which  they  are  found  in  the 
glass.  Soda,  for  example,  is  not  used  in  the  glass  houses  as  soda,  but  as  the  carbonate  (soda-ash)  or  sulphate  of 
soda  (salt-cake),  or  as  chloride  of  sodium  (common  salt)  or  nitrate  of  soda.  In  the  process  of  melting  these 
compounds  are  decomposed,  the  soda  uniting  with  the  silica,  forming  the  glass,  the  balance  of  the  compound 
passing  off  as  gas  or  in  the  "  glass-gall"  or  "  sandiver  ",  as  the  scum  on  the  top  of  the  melted  glass  is  called. 

Ancient  glass  a  soda  glass  and  pbeishable.— Glass  is  frequently  named  from  the  base  that  enters 
most  largely  into  its  composition,  as  "  soda  glass",  "  potash  glass,"  "  lime  glass,"  and  "  lead  glass".  Ancient  glass 
was  a  soda  glass  containing  from  3  to  8  per  cent,  of  lime,  the  lime  being  present  as  an  impurity,  and  not  as  an 
ingredient  purposely  used  in  its  manufacture.  It  is  to  this  impurity,  however,  as  will  be  seen  further  on,  that  we 
doubtless  owe  the  preservation  of  many  of  the  specimens  of  ancient  glass  that  have  come  down  to  us.  Soda  glass, 
or  glass  with  an  excess  of  soda,  is  really  soluble  glass,  even  dampness  in  course  of  time  disintegrating  it. 
Blancourt,  in  the  amusing  preface  to  his  Art  of  Glass,  states  that  Venetian  glass  "  will  dissolve  in  the  earth  or 
in  cold  and  moist  places  if  there  be  more  salt  in  it  proportionately  than  sand".  Bernard  Palissy  notes  the 
disintegration  of  the  glass  in  the  windows  of  the  churches  of  Poitiers  and  Brittany,  and  ascribes  it  to  "the  damp 
and  rain  which  have  melted  part  of  the  salt  of  the  glass  ".  As  most  of  the  specimens  of  the  glass-makers'  art  of 
the  ancient  world  have  come  to  us  buried  in  ttnnuli  or  tombs,  it  is  probable  that  even  the  fragments  of  most  of  this 
ancient  soda  glass  have  dissolved,  and  that  only  has  been  preserved  which  contained  considerable  lime  and  was 
buried  in  localities  calculated  to  preserve  it  from  dampness.  • 

SouEOES  OF  SUPPLY  OF  SODA  FOR  ANCIENT  GLASS  HOUSES.— The  chief  sourcc  of  Supply  for  soda  for  the 
earliest  glass  houses  was  Egypt.  Phoenicia  obtained  its  supply  from  that  country ;  and  Pliny,  in  his  description 
of  glass-making  at  Eome,  states  that  "sand  and  Egyptian  soda  in  the  proportion  of  one  part  of  sand  to  three 
of  crude  soda  were  used".  Not  only  did  these  very  early  glass  houses  obtain  their  soda  from  Egypt,  but  until  a 
somewhat  recent  period  the  "  natron  of  Egypt "  was  largely  used  in  glass-making  in  Venice  and  the  south  of  France. 
This  Egyptian  soda,  which  contained  carbonate,  sulphate,  and  muriate  of  soda,  is  found  native  on  the  banks  of  the 
natron  lakes  that  abounded  in  a  valley  extending  northwest  from  Memphis,  and  by  reason  of  its  abundance  witS 
the  seat  of  a  large  glass  industry,  remains  of  ancient  glass  works  being  found  there  by  the  scientists  of  the 
Egyptian  expedition  of  Napoleon  I. 
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Modern  sources  of  soda.— In  modem  times,  and  until  within  the  last  few  years,  the  chief  source  of  soda  for 

1  has  been  the  ashes  of  certain  plants,  chiefly  those  of  the  sea  and  sea-shore.  Among  the  saline  products  of 
these  ashes  so  used  were  the  Spanish  barilla  from  the  ashes  of  the  salsola  plant ;  the  Scottish  and  Irish  kelp  which 
as  late  as  sixty  years  ago  furnished  the  soda  for  the  English  crown-  and  sheet-glass ;  the  barec  or  varec  of  Br'etagne 
and  Normandy ;  and  the  Spanish  soda  of  Alicant  and  rochette  of  Syria.  These  products  contained  potash  and  some 
lime  as  well  as  soda,  and  were  simply  mixed  with  sand  and  melted.  They  were  quite  impure,  and,  as  a  result  tlie 
glass  produced,  compared  with  that  of  to-day,  was  inferior,  being  exceedingly  variable  in  character  and  poor  in 
color. 

Lbblanc's  discovery  of  soda- ash.— The  unsatisfactory  quality  of  these  impure  sodas  (the  best,  the  Spanish 
barilla,  containing  only  from  14  to  30  per  cent.),  as  well  as  the  limited  quantity  produced  and  uncertain  supply,  led 
the  French  government  to  offer  a  prize  of  12,000  francs  for  the  discovery  of  a  method  of  converting  common  salt  into 
soda.  Leblanc  not  only  secured  the  prize  by  his  discovery  of  1792,  but  opened  a  new  era  in  glass-making,  (a)  The 
plate-glass  manufacturers  of  France  were  the  first  of  the  glass-makers  to  use  the  new  product,  the  carbonate  of 
soda  or  soda-ash,  and  were  soon  followed  by  the  makers  of  window-glass,  with  a  decided  improvement  in  quality 
and  color. 

Use  of  salt-cake.- The  carbonate  of  soda  prepared  by  Leblanc's  method  contains  a  considerable  proportion 
■of  nndecomposed  sulphate,  and  the  glass  manufacturers  soon  found  some  advantage  in  the  cost  of  glass  by  the 
substitution  of  this  sulphate,  or  "salt-cake",  for  the  carbonate.  As  early  as  1781  experiments  were  made  with 
sulphate  of  soda,  and  in  1803  Baader  began  its  use  in  the  glass  houses  of  the  Bavarian  forests;  but  it  was  not  until 
1825  that  it  was  employed  in  the  French  glass  houses.  In  England  kelp  was  used  until  1831,  when  it  was  displaced 
to  a  largo  extent  by  carbonate  of  soda.  The  introduction  of  sulphate  was  still  more  recent,  but  at  present  nearly  all 
the  window-glass  of  England  and  the  continent  is  made  with  salt-cake.  The  manufacturers  of  plate-glass  still  use 
fioda-ash,  as  they  believe  that  it  produces  a  glass  of  a  somewhat  better  color.  In  this  country,  though  many 
experiments  had  previously  been  made,  but  little  sulphate  was  used  until  about  1875,  soda-ash  being  the  form  of 
soda  employed  for  window-glass.  Messrs.  Eobert  C.  Schmertz  &  Co.,  of  Pittsburgh,  were  the  first  to  use  it 
regularly  and  continuously,  but  it  is  now  largely  consumed.  Sulphate  glass  is  less  liable  to  devitrify  or  to  become 
^'  ambitty  ",  and  will  bear  more  lime  than  carbonate  glass,  and  hence  gives  a  harder  glass  with  a  better  polish  and 
less  hability  to  "sweating".     It  is  of  a  bluish  color,  while  the  carbonate  glass  is  of  a  yellowish  tint. 

Source  of  supply  of  soda.— The  chief  source  of  supply  of  the  soda  of  the  present  day  is  the  alkali  works 
of  England,  which  are  mainly  located  in  Lancashire  and  near  Newcastle-on-Tyne.  It  is  estimated  that  the  total 
annual  soda  production  of  the  world  expressed  in  terms  of  pure  NaiC03  is  708,725  tons,  of  which  432,000  tons  are 
manufactured  in  Great  Britain.  Twelve  per  cent,  of  British  soda  and  23  per  cent,  of  the  total  soda  of  the  world 
are  produced  by  the  ammonia  method.  The  English  soda  enters  into  the  manufacture  of  the  glass  of  most  of  the 
countries  of  the  world,  and  is  almost  the  only  kind  used  in  this  country. 

The  ammonia  process. — In  1866  Mr.  Ernest  Solvay  began  at  Brussels  the  manufacture  of  soda  by  a  process 
that  has  since  been  called  by  his  name,  the  Solva  j,  or,  as  it  is  sometimes  termed,  the  ammonia  process.  This 
method  bids  fair  to  supersede  the  Leblanc.  The  Solvay  soda  is  fully  equal  in  quality  to  the  Leblanc,  and  can  at 
present  be  produced  more  cheaply.  This  has  had  a  marked  effect  on  the  production  of  the  Leblanc  soda.  Of 
twenty-five  alkali  works  which  were  in  operation  in  the  neighborhood  of  l!fewcastle-on-Tyne,  England,  a  very  few 
years  ago,  twelve  have  been  closed,  and  of  these  no  fewer  than  eight  were  actuallj^  dismantled,  in  despair  of  its  ever 
■again  being  possible,  except  at  a  loss,  to  manufacture  soda  in  them  by  the  Leblanc  process.  The  alkali-making 
■districts  of  Lancashire  have  advantages  over  the  Newcastle  district  in  the  price  of  salt,  in  facilities  for  supplying  the 
American  market,  and  in  nearness  to  some  of  the  centers  of  soda  consumption ;  but  even  there  seven  or  eight  of  the 
alkali  works  are  standing  idle,  and  but  few  of  the  others  are  working  to  their  full  capacity.  In  Belgium  the 
production  of  Leblanc  soda  has  died  out,  while  in  France,  Germany,  and  Austria  it  is  only  maintained  by  the  aid 
■of  import  duties  and  the  large  demand  for  the  by-product,  hydrochloric  acid.  There  are  now  eighteen  ammonia- 
soda  works  running  in  Europe  and  one  in  the  United  States,  and  seven  more  are  approaching  completion.  (6)  This 
process  is  not  only  of  interest  to  this  country  because  of  its  cheapening  the  cost  of  soda,  but  also  because  it  holds  ■ 
out  the  prospect  that  we  may  make  our  own  soda  for  our  glass  works.  The  importance  of  such  an  industry  to  us  may 
be  gathered  from  a  statement  of  the  imports,  which,  for  the  three  calendar  years  1879,  1880,  and  1881,  were  as 
follows : 


Sdda-aah 

■C»n8tic-8oda. 
Sai-Mda 


1879. 


Quantity  iu 
pounds. 


Value. 


81,072 
44,  980 
66,  471 


$1,  825,  450 
648,  269 
424,  414 


ISSO. 


Quantity  in 
pounds. 


Value. 


96, 766 
43,  274 
53,  890 


$2,  345,  461 
635,  894 
135,  497 


ISSl. 


Quantity  in 
pounda. 


74, 158 
47, 180 
48,  797 


Value. 


$1,  555,  329 
656,588 
138,  768 


«  A  full  account  of  this  discovery  and  its  results  may  be  found  in  Mr.  Henry  Chance's  lecture  "On  the  Manufacture  of  Crown  and 

■Sheet  Glass",  Jottrnal  of  the.  Sooiety  of  Arts,  February  15,  1856. 

^  See  paper  by  Mr.  Walter  Welden  before  the  English  Society  of  Chemical  Industry. 
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Manupactxjee  of  soda-ash  and  salt-cake  in  the  United  States. — Though  the  materials  for  the 
manufacture  of  soda-ash  and  salt-cake  are  to  be  found  in  great  abundance  in  this  country,  but  little  is  produced. 
Mr.  Charles  Lennig,  of  the  Tacony  chemical  works,  Philadelphia,  produces  some  1,500  tons  annually  of  the  sulphate 
and  the  Merrimac  Chemical  Company,  of  South  Wilmington,  Massachusetts,  and  E.  Gressili  &  Sons,  of  Cleveland 
Ohio,  were  also  producers  at  the  close  of  the  census  year.  The  product  of  these  works  is  used  for  window-glass 
and  is  equal  to  any  of  foreign  make,  that  of  the  Tacony  works  analyzing  from  97  to  98  per  cent,  of  sulphate,  1  per  cent, 
of  salt  undecomposed,  one-half  to  1  per  cent,  of  excess  of  sulphuric  acid,  and  some  little  insoluble  residue.  As  this 
sulphate  or  salt-cake  is  really  a  by-product  or  residuum  of  the  manufacture  of  muriatic  acid,  its  production  in  this 
country  is  limited  by  the  demand  for  the  acid.  Eecent  developments  and  the  ammonia  process,  however,  promise 
to  change  this  state  of  affairs.  The  salt- wells  of  Michigan  and  of  ISew  York  have  been  looked  upon  as  the  source  of 
a  considerable  supply,  this  view  being  held  by  British  alkali  manufacturers  who  have  examined  these  localities. 
Eecently  a  small  works  using  the  ammonia  process  in  a  modified  form  has  been  successfully  oi)erated  in  Michigan, 
and  it  is  stated  that  the  Solvay  Process  Company  is  erecting  extensive  works  at  Syracuse,  jSTew  York. 

Use  op  common  salt. — Both  the  carbonate  and  the  sulphate  of  soda  are  prepared  from  common  salt.  This 
has  led  to  many  attempts  to  eiJect  the  direct  union  of  silica  and  salt  without  the  intervening  process,  but  thus  far 
with  but  little  success.  At  present  the  only  glass  made  from  common  salt  is  the  black  bottle-glass  of  ISTewcastle, 
England. 

Nitrate  op  soda. — Nitrate  of  soda  is  used  as  an  oxidizing  agent  in  the  "batch",  and  is  therefore  a 
decolorizer,  though  the  soda  enters  the  composition  of  the  glass.  The  chief  source  is  the  beds  in  the  province  of 
Tarapaca,  Peni ;  but  some  immense  deposits  have  also  been  found  in  Nevada. 

Potash. — The  use  of  potash  in  glass-making  is  comparatively  recent,  though  some  of  the  best  and  most 
expensive  glass  now  made,  such  as  the  Bohemian  white  and  the  English  flint,  are  potash  glasses.  Some  few 
specimens  of  ancient  glass  show  small  quantities,  from  1  to  2  per  cent.,  which  was  probably  derived  as  a  chance 
material  from  the  sodas  prepared  from  plants  and  weeds,  in  which  some  potash  is  always  present.  As  early  as 
the  fifteenth  century,  if  not  earlier,  the  value  of  potash  as  a  glass-making  material  was  known,  and  it  appears 
that  at  that  time  potash  made  from  the  lees  of  wine  was  used  in  the  Venetian  glass  houses.  In  France,  in  the 
middle  ages,  potash  made  from  fern  was  used.  The  enormous  forests  of  America  began  very  soon  after  the 
discovery  of  this  continent  to  furnish  large  quantities,  and  enormous  tracts  of  timber  have  been  burned  solely 
for  the  ashes.  Blancourt,  at  the  close  of  the  seventeenth  century,  speaks  of  the  use  of  potash  from  wood-ashes, 
and  mentions  Virginia  and  New  England  as  sources  of  supply  for  the  latter.  The  sources  of  supply  at  the 
present  time  are  many.  Much  of  that  used  in  modern  glass  houses  is  still  made  from  wood-ashes,  about  20,000 
tons  being  thus  produced  annually,  the  Canadas  and  Eussia  furnishing  the  larger  part,  though  the  Bohemian  glass 
manufacturers  procure  theirs  from  the  forests  of  Bohemia  and  Hungary.  This  potash,  as  it  is  made  by  lixiviating 
wood-ashes,  is  an  impure  carbonate,  which  must  be  calcined  and  refined,  the  quality  of  the  glass  depending  upon 
the  degree  of  purification.  ^  Eeflned  potash  is  known  as  pearlash.  Pure  carbonate  is  also  obtained  from  the 
alkaline  residuum  of  the  manufacture  of  nitric  acid  and  from  caustic  potash.  In  France  beet-molasses  and  the  ashes 
of  beet-cake  and  grape-cake  have  considerable  value  as  sources  of  potash,  some  12,000  tons  per  annum  being  made 
in  Europe  from  the  beet  alone.  Carbonate  of  potash,  the  form  in  which  it  is  used  in  glasshouses,  is  also  prepared 
artificially  from  the  sulphate  by  Leblanc's  method.  Of  the  remaining  salts  of  potassium,  only  tartar,  the  bitartrate 
of  potassa,  which  is  decomi^osed,  when  heated,  into  carbonate  of  potassium  and  carbon,  finds  sporadic  application 
where  it  is  required  to  use  the  finely-divided  carbon  of  decomposed  nitrate  of  potash  as  a  reducing  agent,  for 
example,  in  the  production  of  copper,  ruby-glass,  or  ruby-fluor.  The  sulphate  of  potassa,  though  applied  as  long 
ago  as  182G  by  Long,  in  Constein,  on  the  Danube,  has  never  yet  attained  to  general  importance  in  the  glass  industry. 

Lime  is,  next  to  silica,  the  most  important  of  glass-making  materials.  It  is  a  constituent  of  nearly  all  the  glass  of 
all  ages  and  countries,  with  the  exception  of  that  made  with  lead,  and  it  is  even  present  in  many  specimens  of  lead 
glass,  though,  as  before  stated,  its  presence  in  ancient  glass  was  probably  by  chance  and  not  by  design.  The 
action  of  lime  is  to  render  the  soda  or  potash  glasses  harder  and  less  soluble,  and,  when  used  in  the  proper 
proportion  in  the  "batch",  to  promote  the  fusion  of  the  materials  and  improve  the  quality  of  the  glass.  An  excess 
of  lime,  however,  makes  the  glass  too  hard.  lu  the  manufacture  of  table  ware  lime  furnishes  a  cheap  substitute 
for  lead,  and,  though  as  a  rule  the  lime-flint  is  less  brilliant  than  the  lead-flint,  many  of  the  recent  specimens  of 
lime  glass,  especially  those  that  are  "fire-polished",  are  exceedingly  beautiful,  approaching  in  brilliancy  the  true 
crystal  of  the  English  flint  houses.  The  makers  of  lime  glass,  however,  do  not,  as  a  rule,  seek  to  compete  with 
lead  glass  in  brilliancy,  but  in  lightness  and  beauty  of  form,  as  is  the  case  with  the  Bohemian  glass-workers,  or  to 
furnish  a  cheap  substitute  for  lead  glass  for  articles  of  utility,  as  is  the  case  with  the  pressed-ware  manufacturers 
of  this  country  or  the  manufacturers  of  "  Gobeleterie "  of  Finance.  Lime  also  enters  largely  into  the  composition 
of  modern  plate-  and  window-glass,  giving  it  the  hardness  and  insolubility  necessary  to  protect  it  from  the  weather 
and  prevent  its  "  sweating  ",  which  is  so  marked  a  fault  of  glass  with  an  excess  of  alkali. 

Use  of  lime  a  modern  discovery.— Though  the  true  relation  of  lime  to  the  manufacture  of  glass  as  a 
hardener  and  preserver  is  really  a  very  modern  discoverv,  and  though  the  proper  proportion  of  lime  to  soda  and 
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potash  has  only  been  arrived  at  slowly  and  by  many  careful  experiments,  it  is  trne  that  it  was  used  to  some 
extent  in  the  glass  houses  as  early  as  the  days  of  Pliny.     He  says : 

To  the  materials  of  glass  they  begin  to  add  tlie  magnetic  stone ;  then  they  joined  shiny  stones  of  all  kinds ;  then  shells  and  fossil 
3ands. 

He  also  notes  that  the  use  of  lime  in  his  time  was  an  advance  in  the  art  of  glass-making.  Ferrantes 
Imperatus  recommends  the  shells  of  cretaceous  fishes,  as  the  oyster,  as  "very  proper  for  making  olass". 
Notwithstanding  these  indications  that  the  use  of  lime  was  not  entirely  unknown  from  the  time  of  Pliny  "it  has 
been  but  recently  that  its  value  as  an  essential  constituent  of  glass  has  been  recognized.  Blancoitrt  was  somewhat 
afraid  of  it,  and  declares  that  "  it  is  much  stronger  than  ordinary  salt ",  but  directs  that  it  "  being  well  purified  you 
may  put  two  pounds  of  it  to  an  hundred  pounds  of  salt  of  Polverine",  or  soda.  He  wotdd  think  the  glass-maker's  of 
to-day,  who,  in  some  forms  of  glass  use  measure  for  measure,  must  be  guided  by  "  parcimouy",  of  which  he  elsewhere 
speaks.  It  is  probable  that  until  very  recently  lime  has  been  irsed  only  as  a  cheap  substitute  for  soda  and  potash, 
the  (lifflculty  of  using  it  in  furnaces,  constructed  and  heated  as  the  older  furnaces  were,  interfering  with  its 
adoption,  until  recent  investigation  had  shown  its  value  and  recent  improvements  had  made  its  employment 
possible. 

Sources  of  supply.— It  is  unnecessary  to  speak  of  the  sources  of  supply  of  lime,  as  all  glass-making 
countries  have  it  in  abundance,  and  it  is  used  in  the  batch  as  chalk,  hme,  or  limestone.  Lime,  however  that 
contains  ferrous  carbonate  of  iron  must  not  be  used  in  a  mixture  intended  for  white  glass.  Indeed,  except  for 
bottle-glass,  it  is  important  to  have  the  lime,  as  well  as  all  the  other  materials,  as  pure  as  possible.  Mr.  Chance 
notes  that  glass  made  with  limestone  is  harder  and  more  difficult  to  grind  than  that  made  with  chalk,  and  it 
moreover  causes  the  glass  to  cool  and  set  more  rapidly.  In  this  country,  however,  limestone  is  coming  into  more 
general  use,  some  of  the  Pittsburgh  window-glass  works  using  no  hme  at  all,  but  only  powdered  Umestone. 

Lead.— The  use  of  lead  as  a  glass-making  material,  except  in  the  production  of  artificial  gems,  is  an  English 
invention  of  the  seventeenth  century,  (a)  and  grew  out  of  the  use  of  mineral  fuel  in  the  glass  houses  of  that  country 
in  the  place  of  wood,  which  up  to  that  time  had  been  the  fuel  of  glass-making,  as  it  still  is  in  many  sections  of  the 
world.  (6)  This  fuel  required  covered  pots  to  protect  the  glass  from  impurities,  which  so  reduced  the  amount  of 
heat  that  reached  the  materials  as  to  demand  a  better  flux,  and  lead  was  substituted.  The  result  was  not  only  to 
permit  the  use  of  the  cheaper  fuel,  but  the  production  of  that  most  beautiful  and  brilliant  of  all  glasses,  the 
Enghsh  flint.  Lead  is  used  both  as  litharge  and  as  red  lead,  and  is  a  most  powerful  flux,  promoting  the  fusion  of 
materials  at  a  very  low  temperature.  The  glass  made  with  it  is  more  dense,  has  a  greater  power  of  refraction,  and  is 
less  liable  to  breakage  from  sudden  changes  of  temperature.  It  is  soft  and  is  easily  worked  and  scratched,  butris  of 
surpassing  brilliancy,  being  only  excelled  by  the  diamond.  The  glass  used  for  the  manufacture  of  artificial  gems 
is  a  lead  glass,  and  it  is  to  the  employment  of  this  material  that  they  owe  their  brilliancy,  while  at  the  same  time 
an  excess  of  lead  renders  them  soft  and  easily  scratched ;  a  fact  that  soon  becomes  apparent  to  the  wearer  of 
these  gems.  It  is  very  probable  that  the  use  of  lead  in  a  small  way  in  the  manufacture  of  these  gems,  which 
antedated  its  use  in  flint  glass,  was  the  suggestion  to  the  English  that  resulted  in  the  discovery  of  the  latter.  Lead 
IS  also  used  in  the  manufacture  of  optical  glasses,  and  the  history  of  its  use  for  this  jjurpose  is  exceedingly  interesting, 
but  cannot  be  repeated  here. 

Lead  glass,  whebe  made. — Lead  is  used  in  the  manufacture  of  glass  to  a  greater  extent  in  England  than 
anywhere  else,  though  Prance  and  Belgium,  and,  to  a  less  degree,  Germany,  make  some  true  lead  flint.  In  this 
country  lead  glass  is  made  but  to  a  limited  extent.  Some  few  factories  still  make  lead-flint  table  ware  and 
chimneys,  but  most  of  the  table  ware  is  lime  glass.  In  the  past,  however,  considerable  lead  glass  was  made  here, 
and  red  lead  of  an  excellent  quality  for  glass  is  still  made  at  East  Cambridge,  near  Boston.  The  first  lead  furnace  - 
in  the  United  States  is  believed  to  have  been  built  by  Mr.  Deming  Jarves,  of  the  New  England  glass  works, 
East  Cambridge,  in  1818,  for  the  manufacture  of  lead  for  glass.  This  furnace  was  a  success,  and  enabled  the 
company  to  continue  the  manufacture  of  glass  at  a  period  when  no  foreign  red  lead  was  to  be  procured,  (c)  Eed, 
lead  is  generally  preferred  to  litharge  on  account  of  its  finer  state  of  subdivision,  and  because  its  decomposition  in 
the  glass  pot  assists  in  purifying  the  materials,  as  an  excess  of  lead  not  only  makes  the  glass  soft  and  gives  it  a 
yellowish  tinge,  but  acts  injuriously  upon  the  melting  vessels. 

Othee  ingredients.— Among  the  other  ingredients  found  in  glass  are  the  following:  Iron,  which  is  almost 
always  present  in  several  of  the  materials,  especially  sand,  and  is  a  most  unwelcome  element,  imparting  a  greenish 
color  to  the  glass.  Manganese  in  the  form  of  the  black  oxide  is  introduced  to  correct  the  action  of  the  iron,  but  the 
researches  of  Mr.  Thomas  GafSeld,  of  Boston,  show  that  the  action  of  manganese  as  a  decolorizer  is  not  permanent,  (d) 

a  Dr.  Lardner,  in  his  Cahinei  Cydopcedia,  says:  "The  manufacture  of  flint  glass  was  begun  in  England  in  1557  at  Savoy  House,  in 
tlie  Strand,  and  in  Crntched  Friars."  Bontemps,  in  his  Report  on  Glass  at  the  Paris  Exposidon  of  1855,  shows  that  this  is  a  mistake,  so 
far  as  relates  to  lead  flint,  and  states  that  it  could  not  have  been  made  prior  to  1665. 

*  It  seems  that  lead  was  used  in  the  manufacture  of  glass  much  earlier  than  this,  certainly  in  the  Roman  period ;  but  it  is  still  tiue- 

the  English  are  entitled  to  the  credit  of  its  first  use  in  lead  glass  as  now  made. 

«  Rminiscences  of  Glass  MaMng,  second  edition,  page  110. 

"*  This  is  probably  the  "  magnetic  stone"  of  Pliny,  and  its  use  as  a  decolorizer  has  been  known  for  centuries. 
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Carbon  iu  tbe  form  of  powdered  charcoal,  coke,  or  anthracite  is  used  in  "  batch"  of  sulphate  of  soda  to  facilitate 
the  decomposition  of  the  sulphate.  Arsenic  promotes  the  decomposition  of  the  other  ingredients  and  the  removal 
©f  carbonaceous  matter.  In  excess,  however,  it  produces  milkiness.  Alumina  is  almost  always  present  in  glass, 
generally  from  the  action  of  the  materials  of  the  glass  on  the  pots.  Gullet  is  the  waste  glass  produced  in  every 
manufactory,  which,  being  more  fusible  than  the  new  material,  facilitates  the  melting. 


Ohaptee  Y.— glass  furnaces  AKD  POTS. 


Early  furnaces  and  glass  houses. — But  little  is  known  regarding  the  form  or  construction  of  the  furnaces 
used  by  the  earliest  glass-makers.  One  of  the  paintings  at  Beni  Hassan,  one  of  the  earliest  records  of  the  art 
remaining,  pictures  an  Egyptian  glass-melter  seated  before  an  upright  circular  furnace  about  2J  to  3  feet  high  and 
one-third  this  in  diameter,  from  which  he  is  evidently  gathering  the  molten  glass  through  a  square  hole  at  the  bottom. 
This  would  indicate  that  the  glass  materials  were  charged  at  the  top  of  the  furnace  and  drawn  at  the  bottem:  an 
operation  somewhat  analogous  to  smelting  irou,  but  one  that  would  give  very  impure  glass.  If  tfeis  was  the  practice 
of  the  early  glass-makers,  this  method  probably  gave  i^lace  at  an  early  day  to  a  crucible  of  some  kind,  in  which  the 
materials  were  melted,  the  heat  being  applied  outside  and  fuel  not  being  in  direct  contact  with  the  glass.  It  is  quite 
certain  that  the  early  glass-making  furnaces  contained  until  long  after  the  beginning  of  the  Christian  era  but  a 
single  small  pot,  the  entire  work  of  mixing,  melting,  blowing,  and  finishing  being  done  at  each  little  establishment 
by  a  single  glass-worker,  assisted  in  the  earlier  and  less  skilled  part  by  slaves  or  servants,  and  the  minute 
division  of  labor  which  is  so  distinguishing  a  feature  of  modern  industrial  life,  and  the  aggregation  of  capital  and 
workmen  in  one  large  establishment,  were  unknown  in  these  early  days,  especially  in  industries  in  which  so  much 
depended  on  individual  skill,  and  where  the  art  was  regarded  as  a  mystery  or  secret  not  to  be  divulged.  The 
great  variety  iu  form  and  character,  and  especially  in  the  color  of  the  glass  of  these  works,  as  evidenced  by  the  very 
many  fragments  remaining,  would  also  indicate  that  glass-making  was  carried  on  not  in  large  establishments, 
producing,  as  at  the  present  day,  quantities  of  glass  of  the  same  form  and  color,  but  in  many  little  establishments, 
each  working  on  a  small  scale,  and  each  pfoducing  glass  differing  iu  color  and  shape. 

Furnaces  in  Agricola's  time. — Though  we  have  but  little  knowledge  of  the  early  glass  furnaces,  it  is  well 
known  that  those  of  four  hundred  years  ago  did  not  differ  much  in  principle  or  in  construction  from  the  ordinary 
direct-firing  furnace  of  to-day.  The  description  given  by  Agricola,  one  of  the  earliest  of  modern  writers  on  glass, 
of  the  furnaces  used  at  the  beginning  of  the  sixteenth  century  is  so  near  like  that  given  in  Dr.  Lardner's  Cabinet 
Cyclopcedia  of  fifty  years  ago  that  the  latter  can  almost  be  regarded  as  a  translation  of  the  Be  Re  Metallica. 
Agricola  describes  three  forms  of  furnaces  as  in  use  in  the  glass  houses  of  his  time.  In  the  first,  called  the  "  Fornax 
Oalcaria",  a  small  furnace  somewhat  resembling  a  bee-hive  coke  oven  in  shape,  the  materials  were  dried,  purified  so 
far  as  they  could  be  by  heat,  and  partially  combined  in  a  cindery  or  slaggy  mass  called  "frit",  which  was  afterward 
broken  up  and  remelted  iu  working  furnaces.  The  greater  purity  of  modern  materials  and  the  better  methods  of 
working  have  made  this  preliminary  purifying  and  "fritting"  unnecessary,  and  the  term  "frit"  is  now  applied  to 
the  unmelted  mixture  of  sand,  soda,  lime,  etc.,  which  is  charged  into  the  pots,  or,  in  other  words,  to  the  "batch". 
Fifty  years  ago,  however,  this  process  of  fritting  was  still  in  use.  At  the  present  time  the  calcar  furnace  or  arch 
is  only  used  to  dry  and  calcine  the  sand,  unless  it  may  still  be  retained  in  some  glass-making  sections  where  the 
old  methods  are  still  in  vogue,  or  as  an  annex  to  the  bottle  furnace,  where  impure  materials  are  used.  In  some 
cases  the  calcar  arch  is  used  to  heat  the  "batch"  prior  to  "filling  iu",  it  being  thought  better  to  charge  it  heated 
into  the  hot  pots. 

Agricola's  second  furnace  was  the  melting  or  working  furnace.  I  quote  the  description  of  this  as  given  by 
Blaucourt,  with  his  comments  and  improvements  :  (a) 

The  second  furnace  or  oven  Agricola  mentions  is  that  where  the  workmen  hibor,  or  the  working  furnace;  but  the  description  he 
gives  us  of  it  is  not  j  ust,  for  he  makes  all  these  ovens  round,  whereas  they  ought  only  to  be  round  within,  but  oval  without.  Moreover,  he 
adds  two  mouths  iu  form  of  chimneys,  wherein  a  servant  throws  coals  day  and  night,  which  is  no  more  now  in  use,  since  we  only  use  dried 
wood,  as  I  have  observed,  which  also  makes  the  iron  grates  he  mentions  for  the  mouth  and  ash-hole  of  no  more  use  among  us.  This  oven, 
whose  diameter  ought  to  be  always  proportional  to  the  height,  is  divided  into  three  parts,  each  of  the  three  parts  being  vaulted.  That  below 
is  the  place  where  the  servant  flings  in  the  wood  to  keep  a  continual  fire,  and  without  smoke  ;  and  this  lower  oven  is  called  the  crown,  and  the 
mouth  the  Bocca;  but  there  is  neither  grate  nor  ash-hole,  the  wood  being  cast  in  on  the  coals,  care  being  taken  to  take  them  out  when 
there  are  too  many  with  a  great  irou  hollow  shovel.     This  oven,  made  like  a  crown,  to  which  Agricola  allows  but  one  hole  iu  the  middle 


a  See  Blaucourt,  Art  of  Glass,  Loudon,  MDCXCIX.  pages  20-23. 
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oven  through  the  mmie,  where  are  placed  the  pots  filled  with  th'e  ingredients  th"^  make  tC.l     .tn'  "^''''I'^'I'f''^'^  ^  «--<! 
reverheratee.     The  second  part  of  this  oven,  whereof  the  vault  is  round!  serves  for    h  "  orkrnen  Th  .        r^  T""''''''' 

eight  arches;  nevertheless  we  commonly  make  b-.t  six.     Between  each  arch  there  i«  an  op  n  t  otToTenZTinfZT      f  'T" 

archwise,  called  the  great  work-hole,  through  which  the  pots  are  put  in  and  those  taken  out'w^rcont^^   h^^:  ^i'^^rese  raltll; 
are  stopped  each  with  a  cover  made  of  the  same  lute  and  brick  that  the  oven  is,  to  preserve  the  workmen's  eyes  fr  m  i   orvehemen 
heat,  and  hkewise  to  keep  it  the  stronger  m  the  oven.     In  the  middle  of  every  one  of  these  covers  there  is  ,  l,nl„  1         i    .       ^«'^';">«'^* 
pal.  wide,  which  is  called  the  little  working-hole,  through  which  the  work.L  take  witTtherLir  io^s  the  XTdlTnTr  m:tal 
out  of  the  pots,  wherewith  they  make  what  sort  of  vessels  they  please.     It  serves  also  to  scald  their  vessels  when  they  have  occasTon  and 
which  rest  upon  hooks  made  on  purpose  on  the  sides  of  those  holes,  which  are  called,  according  to  their  terms  the  little  worW,  1  ^01., 
The  upper  vault  of  this  furnace,  which  is  above  that  where  the  metal  is  melted  and  the  workmen  work  servrto  ^    the  vTsse^   tt^t  1  " 
new  made  upon   there  to  co.l  by  degi.es,  that  place  having  only  a  moderate  heat;  otherwise  the  vet;!:    uldC^if  Thv  ^e     t 
soon  exposed  to  the  cold  air.     We  might  also  divide  that  upper  vault  into  two,  the  half  of  it  being  enough  for  coolin.  the  vessefs  "  and  on 
theothermightbemade^Z«.i/an.,of.liversedegreesofheat,sandfurnaces,orofashesforpurific:tions 
U.CS,  and  may  serve  for  the  preparation  of  the  ingredients  wherewith  we  make  tinctures  for  glass  and  crystal,  whereof  we  shall  t  eat  in  the 

sequelofthisbook  Theovensolthegreatglasshousesareroundwithinandovalwithout,likethoseofthelittleglasshouseswhereofwehav^ 
already  made  ment  on ;  but  there  is  this  difference :  that  any  ingenious  workmen  can  build  those  of  the  little  glass  houses,  but  there  is  only  one 
race  of  masons  1°  all  France  who  have  the  secret  of  building  the  great  ones.  They  came  from  Caule,  in  the  county  of  Eu,  and  those  onlj  can 
sncceed  in  it.  What  and  how  nice  observation.s  soever  others  have  made  to  imitate  them,  there  was  never  any  one  yet  could  arrive  to  it 
lEsomuch  that  all  tl^o«e  who  have  any  great  gla^s  houses  throughout  the  whole  kingdom  are  obliged  to  have  recourse  to  that  family  to  build 
their  furnaces,  and  that  for  want  of  a  duo  proportion  which  must  be  observed,  because  they  must  have  three  degrees  more  of  heat  than  the 
h  tie  gla.s  houses,  and  one  inch  difference  in  the  arch  and  body  of  the  oven  is  enough  to  spoil  the  whole  process.  These  ovens  are  built 
like  those  we  have  before  mentioned,  except  as  to  the  proportions  which  augment  the  heat  three  degrees  bevond  the  others;  they  have 
MX  arches-two  of  whichserve  to  heat  the  matter  before  you  pnt  it  in  the  pots,  and  another  to  heat  the  pots  before  you  put  them  into  the 
even  when  there  is  occasion  to  change  them.  In  this  oven  each  working-hole  has  but  one  pot  in  it,  and  in  the  farther  end  of  the  oven  on 
the  other  side  of  the  workmen  there  is  a  great  pot,  wherein  the  matter  (or  ingredients)  is  prepared,  out.  of  which  yon  take  it  with  an 
iron  ladle  of  10  or  12  fee.t  long,  to  fill  the  pots  of  the  gentlemen  who  work  at  the  rate  the  pots  are  emptied;  after  that  the  great  pot  is 
filled  again  with  other  matter  to  be  refined  and  prepared  as  before.  The  materials  which  serve  for  building  these  furnaces  are  bricks  for 
the  outward  parts,  and  for  the  inner  parts  a  sort  of  fuUer's-earth,  which  is  gotten  from  Beliere,  near  Forges,  and  which  is  the  only  earth 
in  France  which  has  the  property  of  not  melting  in  this  excessive  heat;  and  it  is  of  this  same  earth  that  the  pots  are  also  made.  Which 
willholi  the  melted  metal  for  a  long  time. 

It  will  be  noted  that  this  oven  of  Agricola  and  Blancourt  is  virtually  the  direct-firing  wood  or  coal  furnace  of 
to-day  with  the  upper  part  above  the  reverberating  arch  used  as  an  annealing  oven.  This  third  division  is  still  in 
Bbein  Bohemia  for  the  same  purposes  as  described  by  Blancourt. 

Modern  furnaces.— The  glass-melting  furnace  of  modem  times  is  a  modified  form  of  the  reverberatory 
farnace,  which  assumes  difterent  shapes,  and  is  built  of  different  sizes,  according  to  the  kind  of  glass  to  be  made  or 
the  fuel  used.  Furnaces  for  plate-,window-,  and  bottle-glass  are  generally  oblong  or  square,  the  pots  being  placed 
in  two  banks  or  rows,  one  on  each  side,  while  those  for  flint-glass  are  circular  or  elliptical.  In  the  construction  of 
furnaces  the  principal  ends  to  be  attained  are  tbe  production  and  maintenance  of  an  intense  heat,  (a)  its  uniform 
distribution  through  the  furnace  and  around  the  pots,  and  its  direct  and  most  intense  application  to  the  fusion  of 
the  gkss-makiug  materials.  Without  entering  into  a  detailed  description  of  the  varying  shapes  and  sizes  of  the 
ordinary  furnace  in  use  in  this  country,  it  may  be  said  in  general  that  these  furnaces  consist  of  two  parts,  the 
combustion  or  melting  chamber  and  the  cave  or  ash-pit,  which  also  serves  as  a  draught  passage.  These  are 
separated  by  the  fire-grate  and  "sicSge",  the  raised  bank  or  narrow  platform  in  the  melting  chamber  on  which  the 
pots  are  placed.  The  grate  or  fuel-space  is  square,  and  occupies  the  center  of  the  furnace,  and  the  fuel  is  charged 
generally  from  both  ends.  The  grate  is  usually  on  the  same  level  as  the  floor  of  the  glass  house.  Under,  and 
•connected  with  it,  is  the  arched  subterranean  passage  or  chamber  known  as  the  cave  or  ash-pit,  extending  the  entire 
length  of  the  furnace,  both  ends  opening  outside  the  building,  thus  forming  a  passage  by  which  air  for  combustion 
IS  fed  to  the  grate.  Sometimes  two  of  these  passages,  crossing  under  the  grate-bars  at  right  angles  to  each  other, 
are  built,  so  that  either  can  be  used  according  to  the  direction  of  the  wind.  There  are  doors  at  both  ends  of  these 
archways  to  regulate  the  draught.  Within  the  furnace  around  the  grate  space  in  the  case  of  circular  furnaces,  or  on 
both  sides  of  it  in  quadrangular  furnaces,  is  the  raised  bank  or  platform  termed  the  "siege",  on  which  the  pots  are 
placed.  The  fire  thus  lies  below  the  bottom  of  the  pots  and  in  the  center  of  the  furnace.  The  number  of  pots  in 
•a  furnace  varies  from  four  to  eighteen  or  more.  Each  pot  is  reached  for  charging  or  working  the  metal  by  a  small 
arched  opening  or  werking-hole  in  the  side  of  the  furnace,  situated  directly  over  the  jjot,  except  in  the  flint  furnace, 
where  covered  pots  are  used.  In  this  case  the  mouth  of  the  pot  is  on  a  level  with  the  working-hole,  and  the 
number  of  working-holes  in  a  furnace  thus  equals  the  number  of  pots.  Furnaces  other  than  flint  frequently 
have  no  chimneys  or  flues,  the  only  exit  for  the  products  of  combustion  being  the  working-holes.  As  the  fire  is  in 
the  center,  and  the  pots  are  around  the  sides,  the  flame  is  thus  made  to  play  around  the  pots,  securing  a  most  direct 
and  intense  heat.    In  some  furnaces,  however,  there  are  as  many  flues  or  chimneys  as  there  are  pots,  the  flues 

a  There  is  a  wide  difference  of  opinion  as  to  the  heat  of  a  glass-melting  furnace.  Sauzay,  in  Wonders  of  Glass  Making  in  All  Ages, 
New  York,  1875,  states  it  to  be  1,000°  to  1,500°  C.  The  Encyclopedia  of  Chemistry,  Philadelphia,  gives  the  proper  temperature  of  a  glass 
furnace  at  20,000°  F.  This  last  figure  is  doubtless  a  "guess",  and  it  might  as  well  have  been  put  at  50,000°.  Mr.  Page,  of  the  Berkshire 
(Maseaehusetta)  glass  works,  gives  the  heat  of  a  glass  furnace  as  between  2,800°  and  3,600°  F.,  or  an  average  of  3,200°. 
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being  placed  between.  The  same  result,  however,  is  ©btained,  the  flame  striking  the  pots  on  its  waj  to  the 
flues.  Furnaces  are  often  constructed  with  a  double  arch,  the  lower  one  the  reverberating  arch,  the  upper  one 
forming  the  top  of  the  furnace,  and  the  space  between  the  two  arches  forms  a  chamber  for  the  reception  of  the 
products  of  combustion,  which  pass  out  by  a  common  flue  at  the  top.  Frequently,  instead  of  this  outer  arch,  the 
outside  walls  of  the  furnace  are  curved  up  in  the  form  of  a  truncated  cone  or  open  chimney,  and  in  others  the 
separate  flues  open  into  the  glass  house  itself,  which  thus  becomes  a  chimney,  discharging  the  products  of  combustion 
at  the  top  of  the  house.  The  roof  of  the  furnace  is  arched,  the  arch  being  built  as  low  as  is  consistent  with  stability, 
in  order  to  reverberate  or  throw  the  heat  with  the  greatest  intensity  upon  the  pots.  The  inside  dimensions  of  these 
furnaces  vary  so  much  that  it  is  possible  to  give  only  a  general  idea  of  their  dimensions.  A  ten  44-inch  pot  window- 
glass  or  green-bottle  furnace  would  be  about  20  feet  long  by  12  feet  wide  ;  a  ten  36-inch  pot  flint  furnace  about  12 
to  13  feet  in  diameter,  the  materials  used  being  firs-brick  or  sandstone,  or  both. 

Fuel  used. — The  fuel  used  in  the  early  glass  houses  was  wood,  {a)  which  was  dried  or  baked  to  expel  all 
moisture  before  using.  In  view  of  the  fact  that  even  at  the  present  time  it  is  difficult  to  secure  the  intense  and 
even  temperature  necessary  to  properly  melt  and  "fine"  glass  with  wood,  the  success  of  the  ancient  glass-workers, 
is  all  the  more  commendable.  It  is  possible  that  when  only  one  pot  or  crucible  was  used  this  may  have  been 
surrounded  with  charcoal,  and  a  more  intense  and  even  heat  produced  than  with  wood  ;  but  when  furnaces  with 
more  than  one  pot  became  common,  and  the  glass  was  thus  melted  by  the  flame  playing  on  the  pots,  it  would 
greatly  increase  the  difdculty  of  melting  with  wood,  and  preclude  the  use  of  charcoal.  It  is  generally  stated  that 
mineral  coal  was  first  used  in  England  in  glass-making  iu  1G35  by  Sir  Eobert  Mausel,  who  obtained  a  monopoly 
of  the  manufacture  of  flint-glass  in  consideration  of  his  being  the  first  person  who  employed  pit-coal  instead  of 
W0od  in  his  furnace.    This,  however,  is  not  correct.     Blancourt  states : 

In  the  time  of  Agricola  they  made  use  only  of  coals  in  the  glass  houses;  hut  the  use  of  -wood,  which  is  among  the  moderns^  is  njuch, 
bettor;  for,  being  first  of  all  thoroughly  dried,  it  does  not  smoke  like  coal,  which  always  makes  the  glass  dull  and  obscure. 

As  Agricola  published  his  De  lie  Metallica  in  154G,  Mansel's  claim  to  being  the  first  to  use  pit-coal  can  hardly 
be  sustained.  Indeed,  it  is  disproved  by  the  English  records  themselves,  as  before  101 L  Sir  William  Slingsby  had 
obtained  a  patent  for  maki:ig  glass  with  sea-coal;  and  in  1015  a  royal  proclamation  was  issued  prohibiting  the 
use  of  wood  in  glass-making  and  ordering  it  to  be  made  with  sea-  or  pit-coal  only.  Sir  Eobert  seems,  like  many 
a  reputed  inventor,  to  have  filched  the  honor  belonging  to  another.  In  England  at  the  present  time  coal  is  almost 
exclusively  employed,  but  of  late  years  it  has  been  found  that  oven-burned  coke  can  be  used  to  advantage,  as  it 
produces  less  smoke  and  soot,  and  is  therefore  better  adapted  to  some  of  the  finer  glasses.  In  France  both  coal 
and  coke,  and  sometimes  wood,  are  used.  Belgium  uses  coal  exclusively.  In  Germany  wood  is  largely  employed, 
beside  considerable  peat  and  turf.  Both  coal  and  lignite  are  also  used.  Where  wood  is  used,  it  is  baked  until  brown, 
to  expel  all  of  the  water,  and  peat  must  also  be  dry  and  aftbrd  only  a  small  amount  of  ash.  In  this  country  coal  is 
used  almost  entirely,  though  as  late  as  1805  wood  was  still  used  in  Boston.  It  was  the  excellent  quality  of  the 
coal  at  Pittsburgh  that  led  to  the  erection  of  the  first  works  iu  that  city. 

Gas  fxjenaces. — So  far  the  description  and  remarks  concerning  furnaces  apply  more  properly  to  what  are 
known  as  "direct-firing"  furnaces,  or  those  heated  by  fuel  charged  directly  into  the  fire-pot  or  hearth  of  the 
furnace.  In  1861  the  first  successful  gas  furnace  for  glass,  the  now  well-known  Siemens  furnace,  was  first  used. 
In  this  and  other  forms  of  the  gas  furnace  the  solid  fuel  is  first  converted  into  gas  iu  a  producer  outside  of  the 
furnace,  and  is  then  burned,  generally  in  connection  with  heated  air.  This  application  of  gas  is  one  of  the  most 
marked  and  imj^ortant  improvements  in  glass-making  of  modern  times.  Beside  the  saving  in  fuel  and  the 
possibility  of  using  inferior  fuel  which  the  gas  furnace  permits,  it  reduces  the  time  of  melting  and  increases  the- 
production  as  well  as  greatly  improves  the  quality  of  the  product. 

The  Siemens'  furnace. — The  first  use  to  which  the  Siemens'  regenerative  gas  furnace  was  put,  now  so  well 
known  in  all  parts  of  the  world,  was  the  manufacturing  of  glass  in  pots.  In  using  this  furnace  the  principle  and 
construction  of  the  ordinary  furnace  were  changed  only  so  far  as  was  necessary  to  apply  the  regenerative  principle  and 
heat  with  gas.  In  these  furnaces  the  gas  and  air  employed  are  separately  heated  by  the  waste  heat  from  the  flame 
by  means  of  what  are  called  "  regenerators  "  placed  beneath  the  furnaces.  These  are  four  chambers  filled  with  fire- 
brick, stacked  loosely  in  checker-work,  the  waste  gases  passing  through  one  pair  of  regenerators  and  heating  them, 
while  the  air  and  gas  are  being  heated,  prior  to  burning,  by  passing  through  the  other  pair,  which  had  been  similarly 
heated.  Whe«u  this  secoud  pair  has  been  somewhat  cooled  the  direction  of  the  draught  is  changed,  the  waste  gas 
passing  through  the  cooled  pair,  heating  them,  while  the  air  and  gas  are  passing  through  the  heated  pair.  This  is 
again  changed  when  the  regenerator  is  cooled,  and  so  the  cool  air  and  gas  are  passed  alternately  through  each 
pair  of  regenerators,  which  are  thus  alternately  cooled  and  heated.  The  economy  of  fuel  is, not  only  great,  but  the 
heat  produced  is  intense,  and  actual  working,  it  is  claimed,  shows  a  saving  of  47^  per  cent,  of  fuel  over  the  direct-firing 
furnace  in  glass-making  by  the  use  of  this  furnace,  (b)    The  loss  in  pots  is  reduced;  and  there  are  no  "  cutting  drafts 

a  Plutarch  states  that  "tamarisk  wood  is  the  best  for  the  glass  furnaces". 

b  The  saving  of  fuel  in  gas-firing  is  stated  never  to  be  less  than  30  per  cent.,  and  is  often  as  high  as  To  per  cent. 
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on  the  outside,  the  pots  only  cutting  from  the  inside.    The  durability  ofthefurnace  is  also  increased.    The  following 
table  shows  the  extent  to  which  these  furnaces  were  used  in  1879 : 


SIEMENS'  FURNACES  USING  POTS. 


Countries. 

Plato-glass. 

Window- 
and  bottle- 
glass. 

Mint- 
glass. 

5 
7 
4 
6 

5 

4 

1 

10 

2 
Jl 

1 
15 

Belgium  . 

SIEMENS'  FURNACES  WITH  TANKS. 
Great  Britain G 


SIEMENS'  FURNACES  WITH  CONTINUOUS  TANKS. 

Great  Britain 4 

France 10 

Belgium 1 

Other  countries - 3 

Use  of  Siemens'  fxjknaces  in  the  United  States. — Though,  as  this  table  shows,  the  Siemens  pot-furnaces 
are  used  to  a  considerable  extent  in  all  glass-making  countries  of  Europe,  but  few  have  been  built  at  the  glass  houses 
of  this  country.  One  reason,  no  doubt,  is  that  good  coal  is  so  cheap  at  our  glass-making  centers  as  not  to  make 
economy  of  fuel  a  necessity,  and  in  addition  to  this  the  heavy  first  cost  of  the  furnace' and  the  royalty  asked  have 
interfered  with  its  adoption.  Their  use  in  this  country  during  the  census  year  was  confined  almost  exclusively  to 
plate-glass  works. 

Other  forms  of  gas  pot  furnaces,  however,  have  been  recently  introduced  to  some  extent,  especially  in  the 
vicinity  of  Pittsburgh.  These  are  known  locally  as  the  jSTicholson  and  the  Gill  furnaces.  Of  the  principle  of  (he 
former  I  have  not  been  able  to  secure  any  description;  but  it  is  an  improved  form  of  a  French  furnace,  and  diflcrs 
from  the  Siemens  in  not  having  the  alternate  regenerators.  The  dimensions  of  one  built  in  1880  for  ilessrs. 
McKee  &  Bros.,  glassware  manufacturers  of  Pittsburgh,  were  as  follows :  Height  of  stack,  80  feet ;  diameter  at  the 
foundation,  22  feet  10  inches;  in  the  furnace  at  the  floor,  18  feet  10  inches  in  the  cle;ir,  and  contains  12  pots,  each 
44  by  CO  inches,  of  a  capacity  of  .3,800  pounds  each,  or  45,000  pounds  at  a  single  melt.  It  is  expected  to  make  four 
rounds  and  a  half  per  week,  equal  to  102J  tons  of  metal.  There  are  three  large  gas-producers,  in  which  ordinary 
coal  dust  or  slack,  a  very  cheap  material,  is  used.  The  so-called  Gill  glass  furnace  is  an  improvement  on  the 
Boetins  principle,  which  has  been  so  successfully  used  in  Germany.  This  furnace  has  Hues  arranged  around  the 
outer  walls  of  the  fireplace,  or  in  the  walls  between  the  fireplaces,  for  the  purpose  of  conveying  air  to  the  combustible 
gases  evolved  from  the  fuel.  It  is  claimed  that  its  original  cost  is  much  less  than  the  Siemens  or  any  other  form 
of  gas  furnace;  that  the  direct-firing  furnaces  can  be  remodeled ;  that  the  heat  received  is  inteuser,  more  uniform, 
and  is  more  easily  controlled,  while  the  quantity  of  fuel  is  much  reduced  below  that  of  the  ordinary  furnace,  and  an 
inferior  quality  can  be  used.     The  life  of  the  pets  is  also  greater. 

Compartment  or  tank  furnaces.— While  the  application  of  gas  to  pot  furnaces  marks  a  most  important 
advance  in  glass-making,  the  invention  of  the  tank  furnace  and  its  use  with  gas  is  a  still  more  important  and 
marked  improvement,  and  promises  to  have  a  great  influence  on  the  future  of  the  industry.  In  this  furnace  the 
use  of  the  melting-pot  is  entirely  abandoned.  In  the  first  Siemens  tank  farnace  of  1861  the  batch  was  charged, 
melted  in,  and  worked  from  a  tank  which  occupied  the  whole  bed.  This  in  use  was  found  to  have  some  drawbacks, 
and  in  1872  a  still  further  development  of  the  tank  furnace  was  effected  by  dividing  the  tanli,  by  means  of  two 
transverse  floating  bridges,  into  three  compartments,  in  the  first  of  which  the  batch  was  melted,  in  the  second  the 
glass  was  refined,  while  the  third  held  the  thoroughly  purified  glass,  from  which  it  was  worked  out  contiuuously. 
These  floating  bridges,  however,  were  rapidly  destroyed  by  the  heat  of  the  molten  glass,  and  a  still  further 
improvement,  which  has  largely  increased  the  melting  capacity  of  the  furnace,  has  been  made  by  the  substitution 
of  a  floating  refining  vessel  in  place  of  the  floating  bridges.  In  this  latest  form  the  batch  is  charged  from  time 
to  time  through  a  door  at  one  end  of  the  furnace.  The  glass,  upon  melting,  sinks  and  travels  on  toward  the 
gatliering  holes,  at  the  other  end,  in  a  partially  refined  condition.  Opposite  each  gathering  hole  a  refining  vessel 
w  floated,  which  gathers  the  molten  glass  at  the  lowest  possible  depth  in  the  tank  and  raises  it  to  the  surface  to  be 
completely  refined  in  a  compartment  prepared  for  that  purpose,  from  whence,  on  sinking,  it  can  only  flow  into  the 
^orkiug.out  compartment.  From  this  last  compartment  the  glass  may  be  worked  out  continuously,  the  flow  of  the 
metal  therein,  and  its  assortment  in  the  different  stages  of  its  manufacture,  being  entirely  effected  by  the  varying 
densities  of  the  particles  subjected  to  the  heat  of  the  furnace.    Owing  to  this  important  feature  it  will  be  seen 
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that  only  the  best  glass,  -wliich  is  the  heaviest,  can  reach  the  compartmeut  of  the  vessels  from  which  it  is  to  be 
gathered,  the  imperfectly-melted  metal  remaining  in  the  tank  as  long  as  needful  for  proper  fusion.  The  refining 
vessels  are  made  of  jjot  clay,  and  vary  somewhat  in  size  and  form,  according  to  the  character  and  quality  of  glass 
intended  to  be  produced.  The  gathering  compartment  is  sometimes  made  entirely  open,  sometimes  covered  wholly 
or  partially  with  a  hood;  but  iu  all  cases  the  vessels  are  floated  on  the  metal  in  the  tank,  and  are  constructed  so 
as  to  be  easily  removed  when  worn  ©ut.  By  the  employment  of  these  refining  vessels  dividing  bridges  in  the  tanks 
are  no  longer  required,  and  thus  that  part  of  the  structure  which  in  the  first  forms  of  continuous  glass-melting 
furnaces  was  subject  to  the  most  wear  is  done  away  with.  Another  advantage  is  found  in  the  circumstance  that  the 
ends  of  the  blowing-canes,  which  sometimes  break  off  in  the  glass,  may  be  easily  picked  out  from  the  bottom  of  a 
refining  vessel,  instead  of  its  being  necessary  from  time  to  time  to  empty  a  tank,  in  order  to  remove  as  useless  the 
glass  discolored  by  the  accidental  introduction  of  iron.  The  color  of  the  glass  made  in  a  tank,  may  be  altered 
from  time  to  time,  as  required,  without  interrupting  the  blowers ;  and  for  this  purpose  it  is  only  necessary  to  cease 
charging  batch  into  the  furnace  for  a  few  hours,  when  some  of  the  new  glass  mixture  is  introduced,  and  farther 
charges  are  made  at  regular  intervals.  According  to  the  productive  capacity  of  a  tank,  the  change  of  color  will  be 
effocted  in  from  three  to  five  days,  and  only  a  few  hundred -weight  of  mixed  metal  is  formed,  which  has  to  be  ladled 
out.  For  works  requiring  the  regular  production  of  glass  of  difierent  colors  or  characters,  in  insufiicient  quantities 
of  each  sort  to  warrant  the  erection  of  a  special  furnace  for  each  variety,  the  tank  may  be  divided  into  two  or  more 
compartments,  or  several  large  pots  may  be  set  in  a  furnace,  each  of  which  shall  have  the  desired  number  of 
lefiuing  vessels.  By  surrounding  these  i^ots  with  sand  they  will  be  much  strengthened,  so  that  they  may  be  made 
larger  than  usual,  and  thus  form  several  small  tanks  in  one  furnace,  which  can  easily  be  removed  when  required. 
In  this  manner  the  continuous  melting  process  may  be  applied  to  both  large  and  small  productions,  and  will  therefore 
be  of  interest  to  all  glass  manufacturers. 

The  principal  advantages  resulting  from  the  use  of  the  continuous-melting  furnaces  are  claimed  to  be : 

1.  Increased  power  of  production,  as  the  full  melting  heat  may  be  employed  without  interruption,  while  with 
the  old  method  of  melting  nearly  one-half  of  the  time  is  lost  by  cooling  and  settling  tke  metal,  the  working  out  of 
the  glass,  and  the  reheating  of  the  furnace. 

2.  Economy  in  working,  as  only  one-half  the  number  of  men  are  required  for  the  melting  operations. 

3.  Durability  of  the  furnaces,  owing  to  the  uniform  temperature  to  which  they  are  subjected. 

4.  Regularity  of  working  and  improved  quality  of  the  glass  made. 

5.  Convenience  to  the  men  and  advantage  to  the  manufacturers,  as  owing  to  the  continuous  action  the  metal  is 
always  ready  for  the  blowers,  and  the  gatherers  can  draw  the  metal  from  a  practically  constant  level. 

G.  For  the  manufacture  of  window-glass  the  working-out  end  of  the  furnace  may  be  so  arranged  that  the 
blowers  can  work  without  interfering  with  the  gatherers.  This  would  do  away  with  the  separate  blowing  furnace 
now  in  use. 

The  greater  durability  of  the  tank  is  not  only  due  to  the  uniform  temperature  maintained,  but  also  to  the 
circumstance  that  the  batch  is  charged  iu  such  quantities  at  a  time  as  not  to  come  into  contact  with  either  the 
sides  or  the  bottom  of  the  tank,  which,  consequently,  are  not  suddenly  cooled  or  eaten  away  by  the  mixture. 
Furnaces  containing  as  few  as  four  gathering-holes,  while  others  of  greater  capacity — up  to  thirty-two  gathering- 
holes — are  now  in  operation,  the  latter  being  worked  with  a  consumption  ©f  one  ton  of  lignite  per  ton  of  glass 
bottles  produced,  which,  having  regard  to  the  calorific  power  of  that  fuel,  is  equivalent  to  the  small  consumption 
of  10  hundred- weight  of  coal  to  the  ton  of  glass  melted,  molded  into  bottles,  and  annealed.  As  showing  the  results 
obtained  with  the  second  style  of  tank  we  give  the  following  statement  from  one  of  Mr.  Siemens'  pamphlets, 
showing  the  work  done  during  five  consecutive  weeks  in  a  continuous  tank  furnace  by  one  of  the  extensive  glass 
manufacturing  companies  of  England.  It  should  be  noted  that  at  the  time  this  statement  was  taken  the  furnace 
was  working  but  two  shifts  out  of  the  twenty-four  hours,  whereas  it  can  be  as  readily  worked  continously  three 
shifts  in  twenty -four  hours : 


Weeli  ending- 


Fobrnary  19,  1875 
Tcbrnary  26,  1875 

March  5,  1875 

March  12,  1875... 
March  19,  1875... 


COAL   USED. 

Producers. 

Kilns. 

Total. 

Pounds, 

Pounds. 

Pounds. 

90,  720 

26,  880 

117,600 

84,  000 

26,  880 

110,  880 

80,  640 

26,  880 

107,  520 

73,  920 

20,  880 

100,  800 

78,  400 

33,  600 

112,  000 

Batch. 


Pounds. 
70,  000 

101,  360 
84,  000 
88,  480 

112,  000 


BOTTLES  DECLARED. 


Dozen. 


3,873 
4,124 
4,057 
4,400 
4,960 


WeifiM. 


I  Number 
\  of  chairs 
.used  on  all 
[shifts  dur- 
I  Ing  tbe 
1    week. 


Pounds. 
55, 272  I 
58, 406 
57,  008 

66,  276 

67,  872 


Declared 

bottles 

per  chair 

per 

shift. 


*  One  chair  missed  a  journey. 


96.8 

103.1 

101.4 

98.9 

» 101. 2 


BOTTLES  DRAWN. 


Dozen. 


3,807 
3,733 
4,070 
4,609 


Weight. 


Pounds. 
51,  828 
54,  600 
52, 416 
66,  364 
62,  608 


PEE  TON  (2,240  POHNDS)  OP 
BOTTLES  DRAWN. 


Coal  in 
pas-pro- 
ducers, 
exclusive 
of  kilns. 


3,942 
3,449 
3,437 
2,912 
2,800 


Total 
coal,  in- 
cluding 

kilirs. 


6,017 
4,647 
4,692 
3,987 
3,987 


Batch. 


3,146 
4,144 
3,584 
3,616 
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The  accompanying  diagrams,  from  drawings  kindly  furnished  me  by  Messrs.  Eicbmond  &  Potts,  of  Philadelphia 
an  Idea  of  th.s  furnace,  F:gs.  1  and  2  showing  a  four-  or  six-hole  window-glass  furnace,  which  afany'te 

4 


39 

lia, 
any  time 


JE^.l. 


may  be  doubled  in  capacity  by  adding  the  same  number  of  blowing-  and  gathering-holes  at  the  other  end  and  charging 
at  the  center.  ^    " 

These  double-end  furnaces  are  in  use  in  Europe  with  the  best  satisfaction.     No  Siemens'  tank  furnaces  were  in 
operation  mthis  country  in  the  census  year.     One  was  building  at  Poughkeepsio,  nnd  has  since  been  started,  but 


not  with  very  good  results.  One  has  since  been  built  in  Illinois,  and  its  operation  has  been  attended  with  good 
success.  A  number  of  tank  furnaces  of  various  designs  were  in  operation  or  building  during  the  census  year, 
nowever.  These  furnaces  were  generally  oblong,  resembling  an  iron-puddling  furnace  in  construction  and  operation, 
or  were  simply  a  large  round  pot.  I  have  no  specific  details  of  their  construction  or  operation,  but  they  seem  to 
have  been  quite  successful  and  economical. 

PoT-CLAT. — The  pots  used  in  melting  are  made  from  certain  varieties  of  fire-clay,  termed  pot-clay,  from  its 
ise  for  this  purpose.  The  clay  adapted  to  the  manufacture  of  pots  should  be  as  pure  as  possible,  and  be  very 
refractory,  breaking  with  a  clear,  smooth,  bright  fracture,  unctuous  to  the  touch,  free  from  lime  and  sulphide  of 
iron,  and  the  less  oxide  of  iron  the  better.  The  shale  or  slate-clay  from  Stourbridge,  England,  which  is  brown  in 
color,  has  a  wide  reputation,  and  is  largely  used  in  British  glass  houses,  but  the  foi'eign  clays  most  generally 
employed  in  this  country  are  German,  though  American  clays  are,  to  a  large  extent,  taking  the  place  of  the  foreign, 
■•■lie  clays  most  largely  used  in  the  European  glass  houses  are  those  from  Forges-lcsEaux,  in  Prance;  Andennes 
^'iidNamur,  in  Belgium ;  Stourbridge,  in  England ;  Glen-borg,  in  Scotland ;  Sargenau,  in  Switzerland;  Schwarzenfell, 
in  Bavaria,  and  Klingenthal,  in  Germany.  In  this  countrj"  there  are  large  deposits  of  excellent  pot  clays  in  many 
localities.  Those  that  are  used,  however,  are  chiefly  drawn  from  western  Pennsylvania,  ^Missouri,  and  New  Jersey, 
Mough  the  clays  of  Maryland,  Ohio,  and  Indiana  are  to  some  extent  used.  When  American  clay  was  first 
ised  it  did  not  give  the  satisfaction  that  its  analysis  would  indicate.    This  was  owing  to  lack  of  skill  in  its 
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preparation,  but  as  this  has  been  acquired  American  clay  is  rapidly  gaining  in  favor.  Mr.  Thomas  Coffin,  of 
Pittsburgh,  one  of  the  oldest  pot-makers  of  this  country,  writes  me  regarding  the  use  and  relative  value  of  German 
and  American  clays,  as  follows  : 

About  tliree-fifths  of  the  clay  used  in  this  country  is  foreign  clay,  principally  German.  Window-,  bottle-,  and  plate-glass  houses  use 
the  largest  proportion  of  German  clay,  some  making  their  pots  entirely  of  German,  others  of  a  mixture  of  German  and  American.  Nearly- 
all  the  flict  houses  use  pots  made  entirely  of  American  clay,  although  a  few  mix  some  foreign.  Itr  is  found  by  experience  that  the 
Amerioiin  (Missouri)  clay  will  stand  a  more  intense  heat  than  any  other,  but  that  the  German  clay  resists  the  action  of  the  flux  better- 
hence  the  mixture  of  the  two  to  overcome  as  nearly  as  possible  the  two  difficulties.  American  clay  is  fast  superseding  German  clay 
because  of  the  hotter-running  furnaces  that  are  now  being  used. 

Our  American  clay  is  much  purer  than  the  German,  and  is  more  refractory,  but  not  as  dense.  It  is  much  less 
costly,  however,  and  must  eventually  supersede  the  German. 

Composition  of  pot-clay. — The  composition  of  pot-clay  from  different  localities  is  given  in  the  following 
table : 


Localities  and  kinds  of 
clay. 

Chemist  or  authority. 

a 

a 

3 
w 

o 
o 

1 

a 
to 

(A 

a 

o    . 

.a 
a 
O 

i 
■s 

ft 

o 
EC 

3 

•a 

9 

1 

3 
o 

Stonrbridge,  England: 

Willis 

Per  cent 
67.34 
64.  C5 
65.19 
63.30 
61.45 

46.64 

46.44 
70.60 
71.31 
46.97 
47.33 

55.40 

61.02 
69.60 

56.03 
55.  06 
63.75 
61.32 
63.10 
43.88 
70.18 
59.93 
72.33 

Per  cent 
21.03 
23.15 
22.22 
23.30 
24.68 

34.78 

36.9^ 
23.00 
15.66 
37.95 
35.05 

26.40 

25.64 
26.41 

28.86 
30.02 
20.60 
22.82 
23.70 
40.96 
20.99 
26.95 
16.75 

Per  cent. 
2.03 
1.85 
1.92 
1.80 
1.67 

1.80 

1.64 

Per  cent. 

Per  cent. 

Per  cent 

Per  cent 

Per  cent 

Per  cent. 

Per  cent 
8.24 
10.00 
9.86 
10.30 
10.90 

1.27 

Per  cent 
100.00 
100.00 
99.60 
99,43 

Best  Pot 

0.10 

0.14 
0.73 

0.18 

0.18 

Do 

0.10 

0.41 

0.69 
0.45 
0.28 
0.11 
1.11 

0.20 
0.41 

Belgium : 

Andennes 

Eischof 

0.68 

96.72 

German ; 

D.  Tal  Aran 

0.48 

1.10 

Trace. 

Do 

0.36 

3.89 
9.70 
10.02 
10.51 

12.00 

9.68 
10.48 

11.12 
10.54 

7.40 
10.26 
10.73 
13.99 

7.75 
10.20 

7.98 

Coblentz 

Professor  Cook 

1.19 
0.95 
2.30 

4.20 

1.70 
1.01 

1.67 
1.57 
0.75 
1.75 
2.20 
0.82 

0.63 
3.00 
3.18 

Ebei-nliahm 

Kcrl 

0.04 
0.16 

Grunstadt 

Eischof 

Fre.ncli ; 

LaBonchade 

P(.-rcy 

American : 
Clieltenbam,  Misaonri: 

0.70 
1.00 

1.76 
2,20 

Trace. 
0.45 
0.09 

Traces. 
0.65 

0.08 
0.07 

0.34 
0.41 
0.85 
0.12 
O.OC 
Tr.ices. 
0.13 
0.07 
0.07 

0.48 
0.29 

0.05 
0.16 

0.45 
0.38 

100.00 
100.00 

...  do 

Dixon,  Missouri : 

Crude 

Chauvenet  and  Blair 

.. -do 

Washed 

Blue  Kidge,  Missouri. . . 

Weiss  

0.40 
0.23 
0.04 

2.25 
0.12 

100. 00 

Oat  Hill,  Missouri 

ChauTcuet  and  Blair 

0.54 
0.08 

Cbristv's,  Missouri... 

Thomas,  Pennsylvania. 

McKeown 

99  65 

Blair  county,  Pa 

0.08 
Trace. 

Dixon's,  New  Jersey  .. 

Professor  Cook 

1.24 
1.29 

Trace. 

Kear  Newcastle,  Dela- 

S.alv6tat  

2.00 

ware. 

MANtTFACTUEE  OP  POTS.— The  manufacture  of  the  melting-pots  for  a  glass  furnace  is  one  of  the  most 
important,  careful,  and  tedious  of  the  operations  about  a  glass  works.  From  the  digging  of  the  clay  till  it  is  refined, 
mixed,  kneaded,  and  built  into  pots,  and  these  are  thoroughly  dried,  heated,  and  set  in  the  furnace,  two  or  three  | 
years  often  pass.  Tbe  pots  themselves  are  costly,  the  setting  difficult  and  expensive,  and  if  they  are  improperly 
made  or  spoiled  in  drying,  heating,  or  setting,  and  break,  the  entire  batch  frequently  is  lost,  and  in  many 
instances  consequential  damages  ensue  from  the  delays  and  loss  of  output.  The  importance  of  having  good  pots 
is  so  great  that  many  manufacturers  are  not  willing  to  depend  upon  outside  makers  to  supply  them,  though  this 
opposition  to  outside  pot-roakers  is  not  so  great  as  it  was  a  few  years  since.  It  is  estimated  now  that  about 
one-half  of  the  pots  u.<,ed  in  the  country  are  not  made  at  the  glass  works.  The  clay,  having  been  allowed  to  ripen 
or  putrefy  a  sufficient  time,  is  mixed  into  a  thick  paste  with  water  and  from  one-fifth  to  one-fourth  its  weight  of 
finely- ground  old  pots  or  "potsherds  ",  and  is  thoroughly  kneaded  by  tramping  until  it  is  of  the  toughness  of  putty. 
This  mixture  dries  more  rapidly,  contracts  less  when  drying,  and  better  resists  the  action  of  the  fire  and  materials 
of  the  glass  than  the  pure  clay.  The  kueadod  clay  is  then  made  into  long  rolls  and  built  up  by  hand,  little  by  little, 
into  the  solid  compact  pot,  no  machinery  being  used,  and  care  being  taken  to  keep  it  free  from  air  cavities.  The  pots 
are  not  built  up  at  once,  but  after  ])lacing  a  layer,  each  pot  is  permitted  to  stand  and  set,  being  kept  carefully  covered. 
A  good  ]jot  maker  and  his  assistants  can  furnish  one  pot  a  day.    After  the  pots  are  made,  great  care  is  taken  to 
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dry  them  tliorouglily.  In  summer  the  natural  temperature  is  sufQcient,  but  in  winter  they  are  kept  at  from  00° 
to  70°  F.,  care  being  taken  not  to  allow  them  to  freeze.  The  pots  are  allowed  to  dry  from  four  to  eight  months, 
aBd  when  they  are  ready  for  use  their  temperature  is  very  gradually  and  cautiously  increased,  first  in  a  warmer 
room  and  then  in  the  annealing  arch,  until  they  reach  the  temperature  of  the  working  furnace,  when  they  are 
immediately  placed  in  the  furnace  or  "set".  The  soundness  of  the  pots  is  tested  by  throwing  a  small  lump  of  coal 
against  the  side.  If  it  rings  well,  it  is  regarded  as  a  good  pot;  but  if  dull,  it  will  probably  be  shortdived,  though 
this  test  is  not  always  conclusive. 

The  SETTiNa  of  the  pots  is  one  of  the  most  difficult  and  laborious  of  the  operations  at  a  glass  works. 
Mr.  Henry  Chance  remarks  : 

Tbe  terrible  task  of  setting  tlieso  pots  in  the  furnaee  f.ills  npon  the  glass-house  crew,  and  the  nicety  ^yitll  which  these  enormous 
vessels  are  adjusted  in  their  place,  in  the  teeth  of  a  consuming  fire,  is,  perhaps,  that  operation  which,  in  thi'  many  marvels  of  glass-making, 
TOnldmost  astonish  a  stranger  to  such  scenes. 

Life  op  pots. — The  average  duration  of  open  pots  when  thus  fixed  is  about  seven  weeks;  but  some  attain  the 
age  of  ten  or  twelve  weeks,  while  others,  as  every  manufacturer  well  knows,  terminate  their  existence  prematurely, 
either  from  the  naturallj'  defective  constitution  of  the  pot,  or  from  bad  treatment  in  the  pot  arch,  or,  more 
frequently,  from  its  having  been  "starved";  that  is,  exposed  to  a  current  of  cold  air  in  the  furnace  through  the 
neglect  of  the  attendant.  Flint  pots  have  a  much  longer  life,  averaging  perhaps  three  months,  single  pots  sometimes 
lasting  ten  months.  In  a  ten-pot  lime-tiint  furnnce  at  Pittsburgh  but  21  pots  were  set  in  a  year.  "Misfortunes 
never  come  singly"  is  an  adage  applicable  to  the  catastrophes  of  jiots,  and  it  was  truly  remarked  to  a  manufacturer, 
at  a  period  when  such  calamities  were  frequent,  "Your  pots  break  because  they  break."  The  breakage  of  a 
pot  often  disturbs  the  furnace  to  such  an  extent  that  the  breakage  of  others  frequently  follows,  and  many  weeks 
will  sometimes  elapse  before  the  disorganization  thus  produced  can  be  rectified.  The  loss  of  a  pot  and  the  "  metal" 
contained  is  nothing  as  compared  with  the  injury  which  the  glass  in  the  surviving  pots,  and  the  pots  themselves, 
are  apt  to  sustain. 

Size  of  pots. — The  size  of  pots,  not  only  in  different  countries  but  in  the  different  works  of  the  same  country 
and  in  the  manufacture  of  ditferent  kinds  of  glass,  varies.  The  pots  for  the  plate-glass  houses  of  this  country  range 
from  30  to  35  inches  in  diameter;  window-glass,  from  40  to  44  inches;  bottle-  ^__^ 


glass,  44  to  CO  inches,  and  flint  from  3S  inches  in  diameter  at  the  bottom  to 

an  oval  52  inches  wide  by  63  inches  long  at  the  bottom  and  .^4  inches  high.     ',      |',ii  || 

The  English  pots  for  blown  window-glass  are  from  42  to  C5  inches  outside      \      ,'J'i 

diameter ;  the  French  1.10  meters  (43.41  inches)  at  top,  0.92  meter  (36.223       ^      |ii 

inches)  at  bottom,  and  1.12  meters  (44.09  inches)  inside  height;  the  Belgian       \ 

about  48  inches  (say  1.10  by  1.30  meters);  the  German  contain  from  140  to 

180  cubic  feet ;  and  the  Austrian  from  500  to  GOO  millimeters.     Flint-glass 

pots  are  generally  smaller,  say  from  36  to  40  inches,  while  those  used  in  the  Bohemian  glass  houses  are  stated  by 

Mr.  Coln^  to  hold  only  160  pounds  of  batch.     Pots  for  colored  glass  are  also  very  small. 

Shape  of  pots. — Pots  for  all  glass  but  flint  are  open  truncated  cones,  the  smallest  diameter  being  at  the 
bottom.  Even  some  flint-glass  pots  are  used  uncovered  in  the  gas  furnaces,  but  usually  they  are  covered  as 
represented  in  the  accompanying  cuts. 


Chaptee  VI.— mixing,  MELTING,  FINING,  AND  FAULTS. 


Influences  that  deteemine  the  chaeactee,  of  glass.— The  materials  for  the  manufacture  of  glass 
when  properly  mixed  and  ready  for  melting  are  technically  known  as  the  "  batch  "  or  "  mix",  but  it  is  impossible  to 
lay  down  any  standard  and  invariable  proportion  of  these  materials  for  the  several  kinds  of  glass.  As  has  already 
been  shown,  glass  is  by  no  means  a  definite  compound  when  made,  and  the  proportions  of  materials  are  subject  to 
even  greater  variations  than  the  product.  The  batch  not  only  differs  for  the  several  kinds  of  glass,  but  makers  of 
tlie  same  kind  use  the  materials  in  widely  varying  proportions,  and  even  the  same  maker  is  often  compelled  to 
vary  his  mixture  from  day  to  day,  either  by  reason  of  the  varying  character  of  his  materials  or  the  melting  power 
of  liis  furnace.  A  variation  in  the  sand  or  alkali  will  change  the  color  and  call  for  a  change  of  the  amount  of  the 
decolorizer  used.  When  the  furnace  draught  is  good,  or  the  furnace  works  "  hot ",  as  it  does  on  a  cold,  clear  day, 
fte melting  is  more  jierfect  and  less  alkali  need  be  used;  but  when  it  works  "  cold",  from  insufficient  draft  or  heavy 
atmosphere,  more  alkali  is  needed,  and  the  glass  is  inferior.  To  properly  manipulate  the  melting,  in  view  of  these 
varying  circumstances,  is  the  worlc  of  the  teaser,  and  his  success  in  thus  manipulating  them  indicates  his  sldll. 

Constituents  of  the  batch.— As  indicating  the  general  composition  of  the  batch  for  the  different  kinds 
of  glass  in  different  countries  we  have  selected  the  following  receipts,  wliich  are  given  in  tabular  form.  These 
,innst,  however,  be  regarded  as  only  approximate,  for  the  reason  already  given,  and  for  the  further  reason  that 
manufacturers  guard  with  the  utmost  jealousy  the  special  composition  they  use  to  obtain  the  best  results  in  their 
furnaces. 
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PROPORTION  OF  MATERIALS  USED  FOR  PLATE-GLASS. 


ConatitTients. 

FEENCH. 

ENGLISH. 

Saint- 
Gobian.* 

Saint- 
Gobain.t 

No.  l.t 

No.  2.§ 

Sand 

Pounds. 
100 

Pounds. 
100.0 

Parts. 
400 

Parti. 
720 

35 

60.0 

250 

450 
25 
80 

Niter                      

5 

13.0 

Chalk         

30 

1.0 

0.5 

*  Authority :  Knapp.    t  Authority:  Bastmaire.    J  Authority :  Pellatt.    §  Authority:  Lippincott'a  Cyclopsedia. 
PROPORTION  OF  MATERIALS  USED  IN  WINDOW-GLASS. 


Constituents. 

Pittsburgh.* 

FKENCH. 

ENGLISH.t 

Ko.  l.f 

No.  2.1 

No.  3.t 

No.  1. 

No.  2. 

No.  3. 

Sand         .                    

Pounds. 
8,000 
2,200 

Parts. 
100 

Parts. 
100 
44 

Parts. 
100 
68    to   75 

Pounds. 

560 

63 

119 

Pounds. 

448 

17 

168 

Owe. 
16 
1.25 
5 

28  to  35 

52,600 

6 

13    to    15 

Chalk 

35  to  40 

164 

146 

5 

40 
50 

4 

4.  5  to    5.  5 

0.20 
0.25 

2 

2 

*  Authority :  Pittsburgh  manufacturers. 


t  Lippincott's  Cyclopcedia. 


J  Authority:  Dumaa. 


PROPORTION  OF  MATERIALS  USED  FOR  FLINT  (LEAD)  GLASS. 
[The  usual  rule  for  flint  glass  is  expressed  3 : 2: 1  or  3  of  sand,  2  of  lead,  and  1  of  potash.] 


Constituents. 

Pittsburgh.* 

English,  t 

FRENCH. 

Optical.  I 

No.  1.  § 

No.  2.  II 

Sand 

Pounds. 

1,500 

600 

500 

Parts 
336 
224 
112 

Parts. 
43.5 
43.6 
10.0 

Paris. 

100.0 

80  to  85.  0 

35  to  40.  0 

2  to    3.0 

Parts. 
300 
215 
110 

Lead  . 

Niter 

150 
li 

14  to  28 
4  to  12  oz. 

3.0 

10 

Manganese 

0.5 

Borax 

12 

Arsenic 

li 

•Authority:  Pittsburgh  manufacturers.       f  Authority ;  Pellatt.        }  Authority :  Bontemps.        5  Authority :  Loysel.        ||  Autherity:  D' 

PROPORTIONS  OF  MATERIALS  USED  FOR  FLINT  (LIME)  GLASS. 
[Sometimes  a  few  hundredths  of  saltpeter,  borax,  and  red  lead  are  added.] 


Constituents. 

Pittsburgh.* 

Bohemian. t 

French.} 

Limo- 
Tvhite.  t 

Clear 
white,  t 

Chemical  t 

Sand 

Pounds. 
1,500 

Parts. 

Part3. 
300 

Parti. 
100 

Parts. 
100.0 

Parts. 
100.0 

Quartz 

100. 00 
60.00 

Carbonate  of  potash 

30 

65.0 

41.4 

Carhonate  of  soda 

500 
150 

170 
75 

Lime 

18 

6.0 

17.5 

Chalk 

8.00 
0.75 

Manganese 

0.5 

Charcoal 

10 

Arflenip/ 

200 

1080 


•Authority:  Pittsburgh  manufacturers.       t  Authority:  Lippincott's  Cyclopcedia.        J  Authority:  Coln4. 
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PROPORTION  OF  MATERIALS  USKD  FOR  JiOTTLE  GLASS. 
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Constituents. 

Pittsbnrsb.* 

Frenoh.  t 

English.! 

Belgian,  t 

Saud 

Pounds. 
8,000 

Parts. 
100 
8 

Parts. 
100 

Parle. 
10 
15 

Sulplaato  of  aoda 

Carbonate  of  soda 

2,200 

Peat-aslies 

20 

Lime,  slacked 

24 

80 

Limestone 

2,400 
250 

5 

Salt 

3 

80 
5 

Soapors'  waste '. 

Clay 

*  Authority :  Pittsburgh  manufacturers. 


t  Authority :  Coln6.    The  sand  contains  ahout  20  per  cent,  of  calcareous  matter. 


{  Authoritj-:  Pellatt. 

Mixing  the  batch.— Upon  the  thorough  mixing  of  the  materials  depends  in  some  degree  the  homogeneity, 
aud,  consequently,  the  structure  and  value  of  the  glass.  These  materials  differ  so  much  in  their  specific  gravities 
that  the  thorough  mixing,  as  well  as  the  melting,  is  a  work  of  some  difficulty.  In  this  country,  with  the  aid  of 
a  coarse  sieve  and  shovel,  the  mixing  is  generally  done  by  hand.  Many  attempts  have  been  made  to  introduce 
mechanical  mixers,  but,  though  some  are  used,  they  have  been  discarded  in  many  works,  and  the  older  method  is 
employed.  Where  manual  labor  is  as  high-priced  as  in  this  country,  the  introduction  of  a  satisfactory  mixer 
would  seem  very  desirable.  In  England  several  machines  are  used,  that  of  Mr.  Chance  being  a  very  simple 
machine,  consisting  of  a  wooden  cylinder  with  a  number  of  revolving  oblique  beaters;  but  Cooper's  mixer  is  a 
revolving  barrel,  similar  to  those  used  in  powder  works. 

Feitting. — At  the  present  time  the  materials  thus  mixed  are  charged  directly  into  the  pot  or  tank,  as  the ,, 
case  may  be.  When  the  impure  alkalies  obtained  from  sea- weed  or  wood-ashes  were  used  the  batch  was  submitted 
to  a  preUminary  refining  process  termed  "fritting".  This  consisted  in  stirring  the  materials  together  under  the 
iieat  of  a  reverberatory  furnace,  called  a  "calcar  arch",  which  effected  a  partial  decomposition  and  the  burning  of 
any  carbonaceous  matter  that  might  be  present,  and  the  "frit"  thus  obtained  was  remelted  in  the  pots.  With  the 
use  of  the  purer  alkalies  made  from  salt  this  fritting  is  not  necessary,  though  heating  the  batch  in  the  arch  may  be 
desirable. 

Chaeging. — The  pots  having  been  heated  to  a  white  heat,  the  materials,  mixed  with  a  proportion,  generally 
one-third,  of  cuUet  of  the  same  kind  as  the  glass  to  be  made,  are  shoveled  into  them.  Mechanical  chargers  have 
been  used  to  some  extent  in  this  country,  but  not  very  successfully.  As  the  melted  glass  is  less  in  bulk  than  the 
materials,  the  entire  batch  is  not  chargid  at  one  time.  The  pots  are  filled  as  full  as  possible  at  first,  about 
two-thirds  of  the  whole  batch  being  charged,  and  the  remainder  is  shoveled  iu  as  the  melting  and  sinking  of 
materials  permit.  Two  or  three  shovelings  or  fillings  are  sufScient.  During  the  melting  the  grate-bars  are  kept 
well  supplied  with  coal,  to  prevent  a  rush  of  cold  air  into  the  furnaces,  which  might  split  the  pots. 

Melting. — As  the  melting  progresses  the  teaser  (a)  watches  it  most  carefully,  urging  the  furnaces  to  their 
utmost  intensity  and  determining  the  fitness  or  unfitness  of  the  metal  for  working,  as  there  are  signs  which 
indicate  to  the  practiced  eye  when  the  metal  is  ready,  such  as  the  color  of  the  flame  or  the  appearance  of  proof 
specimens  taken  from  the  pots  with  a  short  rod  flattened  at  one  end.  The  escape  of  the  carbonic-acid  gas  . 
answers  the  purpose  of  stirring  the  materials.  When  the  disengagement  of  this  gas  ceases,  especially  in  the 
manufacture  of  window-glafes,  the  mass  is  stirred  with  a  pole  of  green  wood,  or  a  piece  of  arsenious  acid  is  thrust 
into  the  bottom  of  the  pot,  thus  causing  a  forcible  expulsion  of  gas  and  consequent  stirring  of  the  materials. 
When  impure  materials  were  used,  the  close  of  the  period  of  melting  found  the  surface  of  the  molten  glass  covered 
with  a  thick  scum  of  unvolatilized  salts,  called  "glass-gall",  or  "sandiver",  which  was  skimmed  off'.  The  relative 
proportions  aud  the  purer  materials  of  modern  glass  houses  render  this  skimming  unnecessary;  indeed,  the 
appearance  of  "sandiver"  in  any  quantity  is  regarded  as  an  indication  of  impure  materials  or  wrong  proportions. 

Fusion  and  fining.— The  melting  may  be  divided  into  two  periods,  fusion  and  fining  or  refining,  the  first 
ending  when  the  materials  are  thoroughly  melted,  and  the  second  including  the  after  process  of  freeing  the  glass  from 
bubbles,  lime,  and  earthy  impurities  that  do  not  fuse.  For  this  purpose  the  glass  must  be  brought  to  the  most  fluid 
state  possible,  and  the  heat  is  therefore  raised  to  the  highest  point.  This  process  of  fining,  refining,  or  "  hot-stoking", 
as  it  is  called  in  this  country  and  in  England,  or  heiss-schilren,  as  it  is  termed  iu  Germany,  involves  a  very  high 
temperatare,  which  is  estimated  in  certain  cases  to  reach  from  10,000°  to  12,000°  F.  (h)  Though  the  authority  for 
tliis  statement  is  very  good,  it  is  doubtless  too  high,  about  3,200°  to  3,600  F.  being  the  average.  The  time  ot  fusion 
and  refining  should  be  as  short  as  possible,  the  shorter  the  better,  as  long-continued  melting  or  fining  detracts  from 
the  brilliancy  of  the  glass  and  favors  the  formation  of  threads.  The  time  occupied  in  melting  varies  greatly,  depending 
Dpon  the  construction  and  character  of  the  furnace,  the  proportion  and  the  character  of  the  materials,  aud  the  size  of 


a  The  word  appears  to  be  derived  from  the  French  "  tiseur". 


b  Encyclopaedia  Britannica,  9th  ed.,  article,  "Glass." 
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the  pots.  Gas  furnaces  will,  as  a  rule,  make  a  "  melt "  in  less  time  than  the  old  style,  and  those  of  the  old  style  that 
use  coal  as  a  fuel  will  melt  in  less  time  than  those  using  wood.  The  larger  the  proportion  of  sand  the  longer  will 
be  the  time,  while  lead  will  hasten  the  melting.  Very  large  pots,  holding,  as  some  English  ones  do,  5,000  pounds 
of  material,  will  consume  48  to  50  hours  in  melting,  while  the  French  pots,  of  from  1,000  to  1,200  pounds,  will  melt 
the  batch  in  12  hours.  This  is  not  uniformly  true,  however,  as  the  pots  in  the  Bohemian  furnaces  are  stated  to 
hold  bnt  IGO  pounds^  and  yet  the  melting  occupies  18  hours.  This  is  due  to  the  construction  of  the  furnaces,  the 
use  of  wood,  and  the  materials  used. 

Time  uequireD  to  melt  and  fine. — In  England  the  time  of  melting  in  the  plate,  crown,  and  sheet  window- 
glass  houses  is  stated  to  be  from  16  to  20  hours,  and  the  time  of  fining  from  4  to  8  hours.  In  France  and  Belgium 
it  is  somewhat  less.  In  this  country  the  time  of  melting  is  about  12  hours,  and  of  fining  from  3  to  4  hours.  In 
green-glass  houses  the  time  occupied  is  about  one-third  less.  This  glass  is  inferior  to  window-glass,  and  the  perfect 
fusion  and  fining  is  not  as  necessary  for  the  purposes  for  which  it  is  used  as  it  is  for  sheet-glass.  The  time  required 
to  make  a  melt  of  flint-glass  is  much  longer  than  that  for  either  of  the  other  kinds  ;  the  pots  being  covered,  the 
heat  is  kept  out  and  the  melting  is  retarded.  The  time  is  shorter  with  lead  as  a  flux  than  with  lime,  but,  as  a  rule, 
twice  as  much  time  is  occupied  as  in  the  melting  of  window-glass.  In  England  the  time  is  from  48  to  GO  hours, 
the  batch  being  very  large,  the  melting  consuming  about  five-sixths  of  the  time;  but  in  France,  where  pots  holding 
but  1,600  pounds  are  used,  the  time  of  melting  is  from  8  to  9  hours,  and  of  fining  from  1  to  2  more;  and,  as  already 
stated,  the  Bohemian  houses  require  18  hours  for  a  melt  of  a  160-pound  batch.  In  this  country,  in  lime-glass  houses, 
the  melting  of  a  3,200-pound  batch  consumes  from  20  to  24  hours,  the  fining  from  2  to  4,  and  the  cooling  one-half  an 
hour  to  an  hour,  the  latter  process  being  hastened  by  opening  the  mouth  of  the  pot  and  blowing  the  blast  into  it. 
In  France  thin  pots,  with  a  small  amount  of  batch,  have  been  used  to  hasten  the  melting. 

Cold  stoking. — When  the  fining  is  completed  the  molten  glass  is  very  fluid,  and  in  this  condition  could  not 
be  worked,  as  it  must  by  cooling  be  brought  to  a  viscid  or  plastic  condition  necessary  for  working.  To  accomplish 
this  the  draught  is  stopped  aud  the  grate  bars  are  plastered  or  the  fire  is  covered  with  "  braize"  or  fine  coke.  In 
iBome  cases  the  blast  is  turned  into  the  pots.  This  is  called  "cold  stoking"  or  "  standing  oft",  or  by  the  Germans 
^'Icalt-schiireii",  cold  covering.  In  window-glass  works  this  process  requires  from  one  and  one-half  to  three  hours; 
in  flint  works,  from  one  to  two  hours. 

Loss  in  melting. — As  already  indicated,  the  process  of  melting  results  in  the  disengagement  of  the  gases  that 
are  contained  in  the  materials,  as  the  weight  of  the  glass  is  considerably  less  than  that  of  the  batch.  This  loss, 
however,  is  chiefly  in  the  gases  other  than  oxygen,  though  this  is  expelled  to  some  extent.  Mr.  Henry  Chance  [a) 
states  "that  very  little  alkali  is  lost  by  volatilization  during  the  intense  heat  to  which  it  is  subjected.  I  do  not 
find  in  any  case  a  difference  of  more  than  1  per  cent,  between  the  alkali  in  the  mixture  and  that  in  the  glass 
produced,  and  this  includes  the  waste  that  must  necessarily  arise  in  mixing,  in  carrying  the  materials  to  the  furnace, 
and  throwing  them  into  the  pots".  By  alkali  Mr.  Chance  evidently  means  the  available  alkali  in  the  material 
charged,  and  not  the  entire  amount  of  carbonate  or  sulphate,  as  the.  case  may  be.  Some  manufacturers  think  a 
larger  proportion  is  lost.  I  am  indebted  to  Mr.  Julius  Fahdt  for  the  following  very  interesting  and  complete  table, 
showing  the  practice  of  the  Austria-Hungarian  glass  houses : 

DIMENSIONS  OF  POTS  AND  TIME  OF  MELTING  AND  WORKING. 


EXTERIOR  DIJIEN6I0NS. 

CONTENTS  IN— 

DUKATION  IN  HOURS  OF— 

Height. 

Diameter. 

Weight. 

Proportion. 

Heating. 

Melting. 

Fining. 

Cooling. 

Working. 

Batch. 

Gullet. 

I'latc-glaaa  (only  one  factory)*  

Shect-ffliiRS  (few  exceptions  with  pots, 
as  in  Germany). 

yiUirneters. 
550 
550 

450 
550 

Millimeters. 
COO 
000 

450 
COO 

Millimeters. 
500 
500 

400 
500 

Kilograms. 
150 
150 

75 
150 

120 
100 

50 
120 

30 
60 

25 
30 

1 

1 

i 

1 

8 
8 

8 
10 

6 
6 

6 
0 

2 

1 

4 

1 

12.00 
10.12 

Bottles  *                          

10.00 

*  Small  plate  of  from  60  to  CO  square  feet. 

t  According  to  articles. 

}  Bottles  are  nearly  all  made  in  two  largo  establishments  with  Siemens'  tank  furnaces.  Lead  glass  is  only  manufactured  in  some  works  for  false  jewelry  in  flint 
and  colors,  in  very  small  pots,  not  exceeding  50  to  00  kilograms,  which  are  worked  out  in  lumps,  cut  and  ground.  About  one-third  of  the  Austrian  gtass-meltins 
estahliahments  produce  raw  glass,  which  is  pressed  or  worked  out  in  heavy  pieces  for  prisms,  chandeliers,  and  heavy  ground  articles.  These  are  finished  by  the 
so-called  i  efincrs,  who  buy  the  raw  glass  and  finish  and  sell  it.  A  good  many  shcet.glass  works  only  make  a  very  thin  sheet-glass,  which  is  used  in  looking-glass 
mauuf  ictin-i.  Tho  Austrian  window-glass,  with  a  very  few  exceptions,  is  also  very  thin,  generally  not  much  .above  one  millimeter.  This  is  the  reason  why  the 
small  pots  require  a  much  longer  time  to  melt  and  work  out.  Austrian  factories  in  general  blow  their  articles  much  lighter  than  in  Germany.  They  require  a 
longer  time  for  melting,  because  their  metal  is  very  hard. 

Faitlts  in  the  metal. — The  faults  in  glass  that  occur  in  connection  with  its  melting  are  chiefly  those  from 
air  or  gas  bubbles,  imperfect  fusion,  and  foreign  substances.     When  the  fining  has  been  obstructed  by  too  great 
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difficulty  of  fusion,  the  mass  becomes  thick  or  viscid  and  the  bubbles  are  retained,  giving  rise  to  what  are  known 
as  "seed",  "  blibe,"  or  "blister".  When  the  fusion  is  imperfect,  and  the  glass  is  not  uniform  throughout,  the 
•density  of  various  parts  of  the  glass  varies  and  refraction  of  light  is  not  equal,  and  consequently  images  of  objects 
seen  through  the  glass  are  distorted  or  out  of  place.  These  faults  are  termed  "strife",  and  when  they  show  on 
the  surface  they  are  termed  "waves".  "Threads"  or  "strings"  are  produced  by  cold  glass  dropping  into  the 
metal  and  not  undergoing  fusion.  "  Tears  "  are  vitrified  portions  of  the  side  or  roofs  of  the  furnace  tha^drop  into 
the  pot.  Mr.  Henr^  Chance's  r^sumS  of  the  defects  of  crown  glass  and  their  cause  is  so  indicative  of  the  many 
difficulties  in  the  way  of  producing  perfect  glass  that  I  copy  it :  {a) 

Perhaps  the  glass  has  been  badly  melted  aud  is  seedy,  that  is,  full  of  little  vesicles,  to  which  the  rotary  motion  has  given  a  circular 
shape ;  or  the  gatherer  may  have  inclosed  air  within  his  "  metal ",  and  a  gatherer's  blister  is  the  result— or  a  pipe  blister,  or  pipe  scales, 
ordast  from  the  pipe-no3e,  or  dast  from  the  marvor,  or  dust  from  the  battoraing-holo,  or  dust  from  the  nose-hole,  or  dust  from  the 
flashing  furnace,  or  bad  bullions,  or  scratches,  or  music  lines,  may  disfigure  the  table,  or  the  glass  may  be  crizzled,  or  curved,  or  bent  or 
hard,  or  smoky,  or  small  and  Mght,  defects  to  explain  which  would  be  a  long  and  dreary  task. 


Chapter  VII.— GLASS  WORKING. 


Methods  of  glass-woeking.— It  is  not  the  intention  of  this  report  to  enter  into  the  minute  details  of  the 
various  methods  of  glass- working,  as  it  is  not  intended  that  this  work  shall  be  a  perfect  hand-book  for  beginners 
or  for  skilled  glass-makers.  I  have  only  endeavored,  while  giving  full  and  correct  statistics  of  the  trade  in  the 
United  States,  to  glance  at  the  history  of  glass-making  at  home  and  abroad,  and  to  give  some  general  idea  of  the 
processes  employed  and  of  the  materials  which  enter  into  the  composition  of  glass.  For  these  reasons  I  shall 
here  only  describe  in  a  general  way  the  most  important  processes  used  in  the  manipulation  of  the  melted  glass. 
The  chief  methods  of  working  glass  are  three:  (1),  casting ;  (2),  pressing  ;  (3),  blowiug.  Casting  and  pressing  are 
closely  related  processes,  and  blowing  and  pressing  are  oftin  combined  to  produce  certain  forms  of  glass,  but  the 
processes  are  generally  so  distinct  as  to  justify  the  classification  adopted.  Glass  is  also  manipulated  in  many 
ways  that  do  not  properly  fall  under  either  of  these  classes,  but  they  are  of  minor  importance,  and  either  are 
subsidiary  to  one  or  more  of  these  three  methods,  or  are,  strictly  speaking,  reworking  glass. 

Plate-glass. — The  most  important  form  of  cast  glass,  and  the  one  most  largely  produced,  is  plate-glass,  or,  as 
it  might  more  properly  be  called,  cast  plate-glass.  This  is  the  well-known  cast,  ground,  and  polished  plate  used 
for  windows,  mirrors,  etc.,  and  shoxxld  not  be  confounded  with  the  blown  plate  and  Chance's  patent  plate,  which  are 
blown  glass.  In  the  manufacture  of  cast  plate  furnaces  and  j)ots  of  the  ordinary  construction  are  used,  the 
melting-pots,  however,  sometimes  holding  as  much  as  2  or  2J  tons  of  batch.  In  French  works,  and  in  some  others, 
two  forms  of  pots  are  used,  which  are  placed  side  by  side  in  the  furnace :  the  ordinary  melting-pot,  and  an  auxiliary 
pot,  called  a  "cuvette",  large  enough  to  hold  sufficient  glass  to  cast  a  sheet  of  a  given  size.  The  molten  glass  is 
ladled  from  the  pot  into  the  cuvette,  allowed  to  clear,  if  necessary,  and  is  then  cast.  In  most  works,  however,  the 
practice  now  is  to  pour  or  cast  directly  from  the  pot  in -which  the  glass  is  melted,  and  in  other  cases  it  is  ladled  from 
the  pots  to  the  casting  table. 

Casting  and  annealing. — The  casting  table,  formerly  made  of  bronze,  is  now  made  of  one  piece  of  cast- 
ii'on,  (6)  heavy  and  thick,  and  in  width  and  length  exceeding  the  dimensions  of  the  largest  sheet  of  glass.  It  is 
commonly  mounted  on  wheels,  running  on  a  track  laid  down  the  center  of  the  casting  hall  or  room,  en  each  side  of 
Tfbich  are  the  annealing  ovens.  A  heavy  cast-iron  roller  the  full  breadth  of  the  table  is  arranged  to  roll  its  whole 
length  by  means  of  a  spur-wheel  on  the  roller  working  in  gearing  on  the  side  of  the  table.  Tbe  height  from  the 
table  at  which  it  rolls,  and  consequently  the  thickness  of  the  glass,  is  regulated  by  narrow  strips  of  metal  placed 
along  the  edge  of  the  table,  while  the  width  is  determined  by  what  is  known  as  the  "  gun  ",  two  plates  of  cast 
metal  bolted  together,  adjustable  to  the  breadth  desired  and  moving  with  tbe  roller  and  before  it.  All  being  ready 
for  casting,  a  pot  filled  with  the  molten  glass  is  removed  from  the  melting  furnace,  placed  on  a  truck,  and  run  to 
Recasting  table.  The  pot  is  lifted  from  the  truck  by  a  crane,  is  suspeuded  over  one  end  of  the  table  and  tilted, 
and  tbe  viscid,  semi-fluid  mass  being  poured  out,  the  roller  is  moved  forward,  flattening  tlie  glass  and  rolling  it  to  a 
uniform  thickness,  while  the  "gun"  prevents  it  from  spreading  to  a  greater  width  than  is  desired.  As  soon  as  the 
plate  has  solidified  sufiicieutly  to  bear  moving,  it  is  laid  in  the  annealing  oven  on  the  "  flat "  to  slowly  cool.  All  the 
operations  are  performed  with  the  greatest  rapidity,  that  tbe  plate  may  be  as  hot  as  possible  when  laid  in  the 
"'"en.    The  number  of  plates  that  can  be  put  in  an  oven  varies  with  the  size  of  the  plates.    But  one  layer  of  those 

a  Mr.  Henry  Chance  On  the  Manufacture  of  Croivn  and  Sheet  Glass. 

h  In  some  cases,  in  order  to  overcome  the  "bowing"  of  the  plate,  it  is  made  in  a  number  of  pieces. 
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designed  for  polishing  can  be  placed  in  it ;  consequently  a  large  number  of  ovens  is  needed  where  large  plates  are 
made.  These  ovens  are  large,  shallow,  brick  reverberatory  furnaces,  with  floors  as  smooth  and  as  l«vel  s.-a  possible,  as 
the  semi-plastic  mass  molds  itself  into  the  unevenness,  and  any  bending  of  the  plates  would  make  them  valueless. 
As  soon  as  the  plate  is  plaqed  in  the  oven,  all  the  openings  are  carefully  closed  and  the  oven  is  allowed  to  cool 
gradually  to  a  point  where  the  glass  may  be  safely  removed,  generally  requiring  from  three  to  five  days, 

l-louGH  PLATE. — The  cast  plate  as  it  comes  from  the  oven  is  rough  and  irregular  on  its  surface,  constituting 
the  rough  plate  of  commerce,  and  in  this  form  it  is  used  for  roofs  and  floors,  and  even  for  window^where  light  without 
transparency  is  desired. 

Gkindimg,  smoothing,  and  polishing. — The  plates  having  been  examined  for  defects,  such  as  spots,  air- 
bubbles,  etc.,  and,  if  necessary,  cut  into  such  sizes  as  these  defects  require,  the  selected  pieces  are  then  polished, 
which  operation  consists  of  three  processes :  (1),  grinding ;  (2),  smoothing ;  (3),  polishing ;  but  it  is  exceedingly 
difficult  to  describe  these  operations  without  the  aid  of  drawings.  Various  machines  have  been  invented  for  these 
purposes.  The  machine  originally  used  for  grinding  was  known  as  the  "fly-frame"  machine,  the  design  of  which 
is  attributed  to  James  Watt,  and  in  one  form  of  this  machine  commonly  two  or  more  plates,  according  to  their 
size,  are  imbedded  in  plaster  of  paris,  spread  upon  a  table.  Other  plates  are  imbedded  in  the  under  side  of  two 
runner-frames  or  swing-tables,  which  by  a  strong  fixed  bar  are  caused  to  move  with  a  transverse  motion  backward 
and  forward,  a  circular  motion  being  at  the  same  time  imparted  by  means  of  a  vertical  crank-shift,  pivoted  to 
the  central  and  upper  part  of  the  table  and  actuated  by  bevel  gearing.  Pour  other  cranks,  one  at  each  corner  of  the 
frame,  serve  to  guide  and  limit  its  motion,  causing  its  central  point  to  describe  a  circle  about  4  feet  in  diameter,  so 
that  different  portions  of  the  faces  of  the  upper  and  lower  glass  plates  are  continually  applied  to  each  other.  Sharp 
river  sand,  sifted  into  two  different  sizes,  is  used  as  an  abradant.  When  the  surface  of  the  lower  plate  has  been 
ground  quite  flat  by  the  coarser  sand  it  is  removed,  and  after  careful  washing  flner  sand  is  substituted.  To  this 
succeeds  emery  powder,  a  coarser  and  then  a  finer  quality  being  ajiplied,  the  glass  beiiig  thoroughly  washed  previous 
to  each  change  of  material,  so  that  none  of  the  coarser  particles  previously  used  may  remain  to  cause  scratches  an  its 
surface.  The  plates  are  then  turned  over,  and  the  same  process  is  repeated  on  the  other  side.  The  smoothing  process 
is  carried  on  with  similar  machines,  the  only  difference  being  that  emery  powder  of  increasing  degrees  of  fineness  is 
employed.  The  polishing  is  done  with  reciprocating  rubbers  covered  with  fine  felt  and  supplied  with  rouge.  The 
table  on  which  the  glass  lies  also  is  given  a  backward-and-forward  transverse  movement,  so  that  all  parts  of  the 
plate  are  brought  under  the  polishing  operation.  About  40  per  cent,  of  the  weight  is  removed  in  these  three 
operations.  Ordinary  plate-glass  varies  in  thickness  from  one-fourth  to  three-eighths  of  an  inch.  The  largest 
plate  ever  made  was  exhibited  by  the  Saint-Gobain  Company  at  the  Paris  exposition  of  1878,  and  measured  21 
feet  2  inches  by  13  feet  6  inches. 

Rolled  plate. — A  form  of  unpolished  plate-glass,  known  as  rolled  plate,  has  been  manufactured  largely  iu 
England  for  some  time,  and  has  latterly  begun  to  be  manufactured  in  Prance  and  Belgium.  This  is  used  for 
coverings  for  hot-houses,  for  door-panels,  for  windows,  for  partitions,  and  for  other  places  where  obscure  light  is 
required.  The  glass  is  not  poured  from  the  pots,  but  is  dipped  from  them  with  a  large  ladle  or  dipper  and  poured 
upon  the  casting  table,  which,  instead  of  being  smooth  and  plain,  is  engraved  or  indented  in  fine  lines  or  flutes  or  in 
small  squares,  lozenges,  or  even  ornamental  patterns,  the  glass,  of  course,  taking  on  its  lower  surface  the  impression 
of  the  pattern  or  lines  engraved  on  the  table.  The  roller  is  passed  over  the  molten  glass  as  in  the  ordinary  cast 
plate.  These  plates  are  usually  cast  one-eighth  of  an  inch  thick,  and  in  annealing  a  large  number  are  piled  on 
their  edges  in  the  annealing  oven,  instead  of  a  few  laid  flatwise,  as  is  done  with  plate-glass  which  is  to  be  polished. 
By  this  ladling  process  numerous  "air-bells"  and  imperfections  are  inclosed  in  the  glass,  but  as  it  is  obscured  by 
its  roughness  they  do  not  affect  its  usefulness. 

Optical  glass. — The  flint-glass  used  in  the  manufacture  of  opti-cal  instruments  is  also  in  a  certain  sense  a 
cast  glass,  or  at  least  a  massive  glass,  not  manipulated  by  blowing  or  pressing.  For  this  purpose  a  glass  of  the 
utmost  purity,  transparency,  freedom  from  color,  strise,  and  imperfections  is  of  the  highest  importance.  As  has 
been  already  stated,  this  glass  has  a  large  proportion  of  lead.  It  is  melted  in  the  furnace  in  a  single  pot,  and 
Guinand's  secret,  by  which  it  was  first  made  successfully,  consisted  in  constantly  stirring  the  mass  while  in  a 
molten  condition  to  prevent  the  heavier  lead  silicate  from  falling  to  the  bottom.  After  the  glass  is  thoroughly 
melted  the  stirring  is  continued  until  the  contents  are  cooled  down  to  little  more  than  a  red  heat,  wien  the  furnace 
is  closed  and  the  metal  is  allowed  to  cool  and  anneal  gradually  in  the  pot  within.  When  withdrawn,  the  pot  is 
broken  and  the  mass  of  glass  removed.  Optical  glass  is  also  blown  into  thick  cylinders,  and  sometimes  is  cast 
in  slabs  from  one-fourth  to  one  inch  in  thickness.  The  crown  optical  glass  is  made  with  as  great  care  as  the  flint, 
but  it  contains  no  lead,  and  has  about  the  same  composition  as  window-glass. 

Strass. — This  is  the  glass  used  iu  the  manufacture  of  the  remarkably  faithful  imitation  of  precious  stones, 
which  have  been  and  are  still  so  common,  and  is  manufactured  somewhat  in  the  same  way  as  optical  glass,  special 
precaution  being  adopted  in  the  melting  of  the  materials.  Formerly  it  was  believed  that  only  roek  crystal  could 
be  used  iu  its  manufacture.  This  belief,  however,  is  wholly  without  foundation,  sand  which  is  pure  making  equally 
good  Strass. 
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PebsSED  glass  is,  strictly  spealiing,  one  form  of  cast  glass,  the  molten  metal  being  gathered  and  cast  in  a 
mold  which  would  correspond  with  the  table  of  the  plate-glass  works,  the  plunger  of  the  press  answerin"-  to  the 
roller.  There  are,  however,  so  many  and  important  variations  in  the  methods  of 
pressing  as  to  justify  its  classification  as  a  separate  proce'is.  Pressing  by  mechanical 
means  in  metal  molds,  which  is  an  American  invention,  is  a  most  important  and 
valuable  improvement  in  glass-making,  and  by  its  adoption  comparatively  unskilled 
labor  can  be  substituted  for  the  highly  trained  workmen  demanded  by  the  blowing 
process,  and  cheaper  materials  can  be  used.  Labor  as  highly  skilled  as  that  required 
in  glass-blowing  is  not  necessary,  as  intelligent  men  can  be  trained  in  a  short  time  to 
perform  the  work,  and  a  glass  rivaling  lead  flint  in  whiteness  and  clearness,  but  not 
in  brilliancy,  can  be  made  with  lime.  Tn  the  pressing  process  as  usually  practiced 
a  metallic  plunger  is  driven  into  a  metallic  mold,  into  which  molten  glass  has  been 
placed  by  mechanical  means,  the  glass  taking  the  form  of  the  mold  upon  its  outer 
surface,  while  the  inner  is  modeled  by  the  plunger  itself.  The  simplest  form  of 
mold  is  a  flat  slab  of  iron  or  other  metal  with  slightly  raised  sides.  For  articles  of 
some  complexity  molds  are  made  in  two  or  more  divisions,  hinged  together  (joint 
molds),  and  opening  outward.  The  chief  parts  of  the  mold  are  termed  the  "collar" 
and  the  "base".  The  ordinary  form  of  press  used  is  shown  in  the  accompanying 
cut,  the  mold,  with  its  handles,  being  shown  on  the  table  of  the  press.  The  molten 
glass  having  been  gathered  and  dropped  into  the  mold,  a  sufhcient  quantity  is  cut 
off,  the  mold  is  pushed  under  the  plunger,  and  the  long  lever  at  the  right  of  the  press 
is  pulled  down.  The  plunger  enters  the  mold,  the  glass  is  pressed  into  all  parts  of 
the  same,  the  plastic  mass  solidifies,  the  plunger  is  withdrawn,  the  mold  opened,  and  the  glass  in  the  required  form  is 
withdrawn,  to  be  fire-polished  and  annealed.  If  too  much  glass  is  cut  off,  the  article  is  too  thick ;  if  too  little,  it  fails 
to  fiU  the  mold,  and  the  article  is  spoiled.  Though  this  is  quite  a  simple  operation,  and  though  as  great  skill  as  in 
the  old  method  of  glass-blowing  is  not  required,  considerable  practice  is  still  necessary  to  gather  the  right  amount 
of  metal  and  to  cut  it  off  so  as  not  to  waste  glass,  and  also  to  keep  the  mold  at  the  right  temperature.  If  it  is  too 
hot,  the  glass  will  adhere  to  the  die  and  plunger;  if  too  cold,  the  surface  will  not  be  clear  and  transparent. 

Improvements  in  the  pkessing  process,  {a) — Since  pressing  was  first  introduced  many  improvements 
have  been  made;  indeed,  the  improvements  in  glass-making  during  the  past  ten  years  in  connection  with  the 
manufacture  of  pressed  glass  have  been  most  marked,  one  very  important  one  having  been  what  is  known  as  fire- 
polishing.  By  this  process  the  outer  film  of  glass  is  roughened  by  contact  with  the  mold,  and  the  film  is  repolished 
by  a  slight  reheating.  Some  of  the  recently  invented  mechanical  devices  for  this  reheating  are  most  ingenious, 
and  have  made  tVie  production  of  certain  articles  possible  which  it  was  believed  could  not  be  produced  by  pressing. 
One  of  the  chief  difficulties  in  pressing  glass  is  the  production  of  sharp  angles,  which  are  so  easily  obtained  in 
cut  glass.  If  these  are  secureil  in  pressing,  they  are  apt  to  lose  their  sharpness  iu  fire-polishing  and  reheating. 
This  defect  has  been  obviated  in  some  degree  by  making  the  angles  longer  in  the  molds,  so  that  when  they  are 
softened  by  the  heat  they  still  stand  enough  in  relief  to  give  marked  and  distinct  outlines.  To  obviate  the  uneven 
surface  of  flat  or  fluted  articles  the  molds  have  been  constructed  so  as  to  make  the  flutes  deeper  in  the  middle,  and 
with  angles  slanting  toward  this  point.  It  will  readily  be  seen  that  a  flute  composed  of  two  angles  tending  to 
the  center  is  not  as  likely  to  show  defects  as  if  it  was  of  a  flat  surface.  Another  important  improvement  in  connection 
with  pressing  glass  is  the  process  of  cooling  the  molds  by  the  use  of  air,  an  invention  which  has  doubled  their 
durability. 

Mold-marks.— A  common  defect  of  pressed  ware  is  the  marks  left  on  the  glass  at  points  where  the  different 
Jiieces  of  the  mold  are  joined  together.  However  skillfully  the  molds  may  be  made,  in  course  of  time  the  joints 
will  work  loose  through  the  expansion  and  contraction  of  the  metal,  and  the  glass  will  gradually  be  pressed  in  the 
loose  spaces  of  the  joints,  thereby  imprinting  on  the  surface  of  the  articles  ribs  or  sharp  threads,  marring  the 
beauty  of  the  work.  To  obviate  this  molds  are  made  to  open  at  such  places  and  parts  of  tlie  design  that  the  marks 
left  can  scarcely  be  seen;  for  instance,  in  goblet.s  the  marks  are  left  on  the  edges  of  angles.  The  parts  of  the 
molds  are  also  combined  so  as  to  leave  the  marks  on  the  edge  of  the  scallop  made  by  the  top  of  flutes  in  a  goblet 
or  tumbler.    Tumblers,  however,  are  rarely  made  in  "joint  molds",  but  in  solid  ones. 

Molding  articles  with  lateral  designs.— Various  mechanical  devices  have  been  adopted  that  have 
permitted  of  the  production  of  forms  that  at  first  seemed  beyond  the  skill  or  ability  of  the  glass-presser.  Pieces 
requiring  to  have  designs  pressed  in  the  side,  which  would  prevent  them  from  coming  out  of  a  mold  made  in  one 
piece,  have  been  made  by  having  sliding  lateral  pieces.  Tliese  pieces  are  moved  forward  and  withdrawn  by 
suitable  means,  leaving  them  free  to  couie  out  of  the  mold.  Impro\emeiits  in  the  same  order  have  also  been 
made  for  molding  handles,  forming  holes  in  handles  by  means  of  sliding  pieces,  which  are  pushed  through  the 
side  of  the  mold  and  withdrawn  to  take  the  pieces  out.  When  articles  are  so  shaped  on  the  outside  as  to 
.present  a  few  protuberances,  and  it  is  not  thought  advisable  to  open  the  mold,  in  order  to  avoid  mold-marks  the 


a  Many  of  the  following  fiicts  about  pressing  aiv  condensed  from  Charles  Colnd's  report  on  glass  and  glassware. 
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molds  are  so  combined  that  the  protuberauces  are  made  by  sliding  lateral  pieces,  which,  when  withdrawn,  allow  the 
object  to  be  taken  out.  Letters,  monograms,  and  ornaments  have  been  made  by  introducing  lateral  pieces  in  molds 
containing  the  proper  designs.  These  pieces  are  changeable,  and  the  same  shaped  article  may  be  made  having 
different  lettering,  etc. 

Molding  curved  hollow  articles,  lamps,  goblets,  and  taper  articles. — Curved  tubes  and  glasa 
slippers  are  made  by  giving  the  plunger  a  descending  curvilinear  instead  of  a  vertical  motion,  and  lamps,  goblets, 
and  similar  articles  are  frequently  made  by  first  pressing  the  foot,  then  blowing  the  head  or  body  upon  it,  placing 
the  foot  in  suitable  bearings  to  connect  the  two  together.  The  upper  part  may  be  either  blown  in  a  mold  or 
previoHsly  shaped  with  tools  and  made  to  adhere  while  the  glass  is  hot.  Bowls  are  also  made  by  first  pressing,  then 
inverting  them,  and  then  pressing  the  foot  and  stem  upon  them.  Pieces  which  are  wider  at  the  top  than  at  the  bottom, 
as  a  decanter,  cannot  be  pressed  in  the  usual  way,  since  the  plunger  is  always  a  cone,  which  must  be  pushed  into 
the  mold  and  withdrawn.  These  pieces  are  i^ressed  bottom  up,  and  lips  or  projections  sufficient  to  form  the  bottom 
are  formed  in  the  mold.  The  piece,  after  being  pressed,  is  withdrawn  from  the  mold,  the  bottom  is  heated,  and 
with  a  tool  the  lips  are  brought  together  to  close  it  uj). 

Molding  mouths,  necks,  etc. — In  shaping  tools  for  the  mouths  of  bottles,  jars,  etc.,  there  are  several 
combinations  to  produce  effects  not  to  be  obtained  by  hand.  The  ordinary  neck-shaped  tool  for  making  bottle  necks 
is  made  ©f  a  central  pivoted  piece  to  form  the  inside  of  the  neck  and  two  stationary  pieces  to  form  the  outside. 
Sometimes  the  necks  of  certain  jars  require  to  have  a  screw  shape  molded  in  the  inside,  and  to  accomplish  this  the 
central  piece  of  the  shaping  tool  is  made  screw-like,  the  two  outside  rubbing  pieces  of  the  desired  shape,  according  to. 
the  style  of  jar.  It  is  sometimes  desired  to  form  cavities  or  projections  in  or  on  the  necks  of  jars,  and  this  is  usually 
done  by  having  laterally-moving  pieces  attached  to  the  inside  former  or  the  outside  jaws,  as  the  case  may  be.  These 
sliding  pieces  are  operated  when  the  tool  is  at  rest  after  shaping  the  neck.  In  the  same  order  of  tools  may  be 
classed  the  formers  for  making  pouring-lips  on  the  necks  of  cruets.  These  tools  have  suitably  shaped  jaws,  which 
are  pressed  against  the  neck  to  give  it  the  proper  slant.  It  is  also  desirable  sometimes  to  make  holes  in  the  side 
of  a  jar  or  jar-cover.  This  is  done  by  having  metallic  pegs  placed  on  the  outside  jaws,  which  are  pushed  in 
through  the  metal  to  pierce  it.  The  middle  piece  fitting  the  inside  of  the  bottle-neck  in  some  of  the  forming  tools, 
is  so  made  that  at  the  time  of  entering  it  is  very  narrow,  but  is  gradually  widened  by  forcing  apart  the  two  sections- 
of  which  it  is  made.  Molasses-cans  are  now  made  with  a  glass  pouring-lip  at  top  and  slanting  channel  to  run  the 
dripped  molasses  into  the  can  again,  the  whole  being  closed  by  a  metallic  cover.  To  form  the  glass  lip  the  piece 
is  molded  upside  down,  with  bottom  flaps  to  close  up  the  can.  In  this  position  the  can  forms  a  cone,  and  the  plunger 
can  therefore  be  pushed  in  and  withdrawn  with  facility.  The  bottom  of  the  mold  is  made  of  a  suitable  shape,  and 
the  plunger  is  so  combined  with  the  bottom  piece  that  the  opening  in  the  mouth  of  the  can  is  made  at  the  same 
time  as  the  body  is  pressed,  the  film  of  metal  at  the  mouth  being  so  thin  as  to  be  readily  removed  by  a  sharp  blow.. 
By  this  device  clock  frames,  decanters,  pipes  open  at  both  ends,  etc.,  can  be  made. 

Handles. — Handles  can  be  pressed  in  one  mold,  and  the  body  of  the  object  subsequently  blown  upon  them  in 
another  mold,  the  operation  cementing  the  parts  together  while  the  metal  is  hot.  Small  hand-lami^s  have  been 
blown  in  ordinary  iron  molds,  and  the  handle  for  each  formed  by  allowing  hot  plastic  glass  to  descend  in  a  channel 
at  the  side  until  the  two  ends  meet  the  bowl  of  the  lamp  and  become  cemented  to  it  while  hot. 

Lamp  bodies  with  feet  and  screw  coupling. — Lamps  are  sometimes  made  with  the  foot  and  bowl  fastened 
together  by  means  of  a  metallic  casing  screwed  over  the  two  parts.  In  order  to  obtain  the  screw-pegs  at  the  bottom 
of  the  lamp  bowl  and  the  top  of  the  foot  molds  have  been  devised  so  as  to  give  to  the  bottom  piece  a  rotary  motion,, 
to  withdraw  it  from  the  formed  peg.  This  style  of  farming  screws  is  to  avoid  the  mold- marks  which  are  made  when 
the  mold  opens. 

Lamps  with  metallic  pegs  or  collars. — Lamps  are  blown  with  metallic  pegs  or  collars  imbedded  in  the 
glass.     The  pegs  are  previously  heated,  set  in  recesses  in  the  molds,  and  the  lamp  blown  over  it. 

Insulators. — In  telegraph  insulators,  however,  requiring  a  hollow  screw,  a  rotating  retreating  bottom 
piece  becomes  a  necessity,  as  the  j)lunger  cannot  be  pushed  and  withdrawn,  owing  to  the  projecting  screw-threads. 

Balls. — Eound  glass  balls,  used  for  castors  or  for  shooting  at,  are  now  made  by  using  molds  containing  several 
sections,  which  leave  only  a  small  connection  of  glass  between  the  balls.  A  rod  of  hot  glass  is  prepared,  then 
rolled  lengthwise  over  the  different  sections  of  the  mold,  and  is  gradually  shaped  into  several  balls,  shghtly 
attached  together  by  thin  counections.    These  balls  are  easily  severed,  and  are  then  perfectly  round. 

Movable-bottom  molds. — Molds  have  been  made  with  movable  bottoms,  to  allow  the  surplus  glass,  when 
in  excess,  to  force  the  latter  down,  thereby  increasing  the  thickness  of  the  bottom  piece.  In  order  to  equalize  the 
distribution  of  heat  in  iron  molds,  they  have  been  so  made  that  by  varying  the  thickness  of  the  different  parts 
the  cooling  and  heating  become  equalized. 

Battery  jars. — To  manufacture  battery  jars  having  tubular  formations  running  from  top  to  bottom  a  ring- 
plate  is  used  having  two  mandrels  attached  to  it  and  falling  into  suitable  recesses  in  the  bottom  of  the  mold.  This- 
ring-plate  being  adjusted  in  the  mold,  the  plunger  is  made  to  come  down,  and  by  its  pressure  the  hot  glass  is  made 
to  run  round  the  mandrels  while  the  jar  itself  is  being  formed.  The  plunger  having  beea  withdrawn,  the  mandrel; 
plate  is  pulled  out,  and  the  tubular  cavities  now  appear  j)roperly  formed. 
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Molds  por  flaring  articles. — Articles  wider  at  the  bottom  than  at  the  top  on  the  outside  maybe  pressed  by 
iutroducing  between  the  outer  shell  of  the  mold  and  the  plunger  a  cylinder  tapering  wider  from  top  to  bottom ;  but  the 
inside  of  the  article  must,  of  course,  be  made  tapering  downward  toward  the  center,  so  that  the  plunger  may  be 
withdrawn.  It  will  be  understood  that  the  plunger  having  been  withdrawn,  the  article  being  wider  at  the  bottom 
than  at  the  top,  it  cannot  yet  be  taken  out  of  the  mold.  To  do  this  the  intermediate  cylinder  is  withdrawn,  and  the 
article  is  i\o\V  left  free  to  come  out. 

Molding  articles  with  bulging  bodies. — A  combination  mold  has  been  made  to  press  molasses-cans 
and  such  ai'ticles  which  are  wider  in  the  middle  than  at  botb  ends,  and  it  is  plain  to  be  seen  that  to  make  such  cans 
no  plunger  can  be  used  to  press  the  article  all  the  way  down,  on  account  of  the  belly  of  the  can.  To  obviate  this 
inconvenience  molds  have  been  made  of  several  pieces,  as  follows :  The  upper  part,  consisting  of  the  neck  and 
handle,  is  pressed  in  a  mold  having  a  movable  bottom  piece,  which  is  run  up  past  the  belly  of  the  can,  but  only 
to  a  proper  distance,  so  that  the  bottom  may  be  left  thick  enough  to  furnish  sufQcient  material  to  form  the  body. 
The  plunger  is  provided  with  air-passages,  to  admit  of  the  bodies  being  blown,  and  the  lower  part  of  the  mold, 
through  which  the  bottom  piece  ascends,  is  made  of  the  proper  shape  toform  the  body  and  the  bottom.  The  operation 
is  a.s  follows :  The  mold  bottom  piece  is  run  up  to  its  proper  height,  glass  is  introduced  in  the  mold,  the  plunger  is 
brought  down,  thereby  forming  the  neck  and  the  handle  of  the  can  and  a  thick  glass  bottom.  The  mold  bottom 
piece  is  now  lowered,  and  the  thick  glass  bottom  is  dilated  a;nd  made  to  fit  the  lower  mold  by  the  pressure  of  the 
air  sent  through  the  plunger,  thereby  finishing  the  piece. 

Molding  articles  VfiTB.  openings. — It  is  sometimes  desirable  to  make  certain  articles  with  openings,  such 
as  on  the  top  of  a  lamp  head  to  leave  an  opening  for  filling  the  lamp.  These  holes  or  openings  are  produced  as 
follows:  After  the  lamp  head  has  been  properly  shaped,  a  small  quantity  of  hot  glass  is  dropped  upon  the  lamp 
top,  which  has  been  previously  reheated.  The  hot  glass  and  top  of  the  lamp  being  now  sufficiently  plastic,  a  tool 
somewhat  in  the  style  of  those  for  forming  bottle  necks  is  used.  This  tool  consists  of  an  annular  piece,  which  is 
brought  over  the  hot  lump  of  glass  and  shapes  the  outside.  While  this  annular  piece  is  in  contact  a  central  inn 
is  pushed  forward  and  pierces  the  glass,  thus  producing  the  opening.  Should  it  be  required  to  cemunt  a  cap  over 
the  opening,  the  shaping  tool  is  provided  with  two  levers,  having  ends  properly  shaped  for  the  purpose.  These 
ends  are  pressed  on  the  outside  of  the  tube  and  form  recesses. 

Spring  snaps  for  fire-polishing. — Many  articles,  after  being  molded,  pressed,  or  blown,  require  to  be  held 
by  the  foot  for  fire-polishing  or  for  giving  them  a  final  shape.  It  has  been  customary,  heretofore,  to  fix  the  foot  to  a 
piece  of  hot  glass  on  the  end  of  an  iron  rod,  and  then  to  put  on  the  finishing.  To  detach  the  pieces  it  is  necessary  to 
part  the  two  by  giving  a  sharp  blow  on  the  iron  rod.  The  foot  frequently  retains  pieces  of  broken  glass,  which 
must  be  removed  by  grinding,  and  to  avoid  this  spring  "snaps"  are  used.  These  consist  of  a  couple  of  jaws  mounted 
on  springs,  so  that  they  can  open  and  shut.  These  jaws  are  fastened  at  the  end  of  an  iron  rod  like  a  blow-pipe.  If 
a  goblet  is  to  be  finished  the  process  is  as  follows :  The  jaws  are  made  to  open,  and,  by  the  action  of  the  springs, 
they  immediately  close  upon  the  foot  and  hold  the  goblet  ready  to  be  finished.  Sometimes  these  jaws  are  so 
arranged  that  they  can  be  set  forward  and  back  and  fastened  by  screws. 

Cooling  heated  molds  by  air  blast. — When  pressing  glass  continuously  for  a  long  time  ttie  molds  often 
become  too  highly  heated,  and  in  this  state  glass  is  very  apt  to  stick  to  them;  but  this  inconvenience  is  now  done 
away  with  by  a  system  of  blowing  air  into  the  molds.  By  means  of  a  revolving  fan  or  other  device  and  tin  pipes 
arranged  around  the  furnace  a  continuous  stream  of  air  is  furnished.  India  rubber  pipes  are  attached  to  the  tin 
pipes  at  suitable  places,  and  by  this  means,  after  each  pressing,  or  as  often  as  necessary,  a  stream  of  air  is  sent 
inside  of  the  mold,  thereby  cooling  it.  The  air  circulating  in  the  pipes  may  also  be  used  for  the  ventilation  and 
cooling  of  the  glass  house. 

Application  of  steam  to  glass-pressing. — Attempts  have  been  made  of  late  to  use  presses  for  pressing 
glass  by  steam  or  compressed  air.  One  of  these  presses  has  a  set  of  molds  carried  on  a  revolving  bed,  and  is 
operated  by  a  presser  like  a  hand-press.  The  power,  however,  is  applied  to  the  presser  by  means  of  an  auxiliary 
steam-engine,  which  is  continually  at  work.  Whenever  an  article  is  to  be  pressed,  by  suitable  leverage  the  presser 
is  forced  down,  then  released,  the  bed-plate  revolves  far  enough  to  bring  another  mold  under  the  presser,  and  the 
operation  is  repeated  as  often  as  desired.  Mechanism  is  attached  and  operated  also  by  steam,  so  as  to  push  the 
pieces  ont  of  the  mold  after  they  are  pressed.     These  are  the  principal  features  of  the  invention. 

Application  op  compressed  air.— In  the  other  press  steam  is  replaced  by  compressed  air  contained  in  a 
reservoir,  which  may  be  filled  by  means  of  an  air-compressing  engine.  The  bed  plate  carrying  the  molds  has  a 
rectilinear  motion.  When  an  article  is  to  be  pressed,  the  mold  is  brought  under  the  presser,  and  by  means  of  suitable 
valves  and  pipes  air  is  sent  to  a  cylinder  piston  carrying  the  plunger,  the  pressure  of  the  air  forcing  the  presser 
down  into  the  mold  and  reversing  the  valves,  and  the  piston  and  presser  flying  back.  A  new  mold  is  now  under 
tlie  plunger.  This  operation  may  be  repeated  as  often  as  desired  by  simply  opening  and  closing  the  air-valves.  In 
tliis  press,  as  in  the  other,  the  pieces  are  forced  out  of  the  molds  by  rising  plugs  or  bottoms.  The  diflerent  motions 
Me  entirely  automatic,  with  the  exception  of  operating  the  air- valves.  Though  steam  and  air  have  been  used,  the 
Sftccess  reached  has  not  been  great. 
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Inclosed  air-bubbles. — In  order  to  form  the  bubbles  which  are  often  seen  inside  of  solid  pieces  of  glass 
these  have  been  pressed  -with  cavities  on  the  outside,  and,  after  being  reheated,  the  cavities  are  closed  by  pressing 
the  outside  down  with  suitable  tools,  thus  inclosing  the  air. 

Blowing  is  used  in  the  production  of  cylinder  or  sheet  glass,  of  table  and  similar  ware,  with  or  without  the 
use  of  molds  and  of  bottles. 

Window-glass. — In  the  production  of  window-glass  a  square  or  an  oblong  furnace  is  used.  Eadiating  from  the 
work-holes,  and  so  arranged  as  to  be  on  the  edge  of  a  pit  some  7  to  10  feet  deep,  are  long  stages,  separated  by  spaces 
sufficiently  wide  to  allow  the  workman  to  swing  about  his  long  tube  to  form  his  elongated  cylinder.  When  the 
glass  is  ready  for  blowing  the  workmen  take  their  stations,  each  having  his  own  pot  and  stage,  and  also  assistants, 
and  commence  gathering  the  glass,  which  is  done  by  dipping  the  end  or  nose  of  the  pipe  or  hollow  rod  of  iron  into 
the  pot  of  molten  glass,  twirling  it  around  to  equalize  the  thickness  of  the  gathering,  and  collecting  a  lump  of 
glass  at  the  end.  After  gathering  the  amount  of  metal  required,  generally  about  20  pounds,  the  workman  rolls 
the  gathered  glass  on  a  block  of  wood  so  hollowed  out  as  to  allow  the  lump  when  placed  upon  it  to  be  extended  by 
the  blower  to  the  diameter  ultimately  required.  Here  it  is  shaped  into  a  solid  cylindrical  mass,  water  in  the 
mean  time  being  apjjlied  to  the  block  to  keep  it  from  burning  and  to  give  brilliancy  to  the  surface  of  the  glass. 
When  the  mass  of  metal  is  sufficiently  formed  and  cooled,  it  now  being  of  a  pear  shape,  the  blower  raises  the  pipe 
to  his  mouth  at  an  angle  of  about  75°,  blowing  into  the  glass  and  turning  it  in  the  wood  block  until  the  requisite 
diameter  is  reached.  It  now  has  the  appearance  of  a  hollow  flattened  globe.  This  mass  is  then  reheated,  and 
when  it  is  sufficiently  softened  the  workman  begins  swinging  it  over  his  head,  reheating  and  swinging  in  the  pit 
until  it  has  reached  the  desired  length,  which  is  about  45  inches.  This  is  the  most  difficult  part  of  the  operation, 
uniformity  of  substance  and  diameter  being  chiefly  the  result  of  the  skill  of  the  workman,  who,  when  he  finds  the 
metal  running  out  too  freely,  holds  the  cj'linder  vertically  above  his  head,  still  keeping  it  filled  with  air,  and  then 
by  dropping  elongates  and  thins  it.  The  cylinder  is  now,  say,  45  inches  long  by  12  inches  in  diameter,  one  end 
being  closed  and  the  other  having  the  pipe  attached  to  it.  The  thinner  cylinders  are  opened  by  the  workman 
blowing  into  the  pipe  and  then  stopping  it  with  his  finger,  and  at  the  same  time  applying  the  lower  end  to  the 
fire,  when  the  air  inside  is  expanded  and  the  point  of  the  cylinder  bursts  open,  this  being  the  hottest  and  most 
yielding  part.  The  aperture  thus  made  is  widened  out  to  the  diameter  of  the  cylinder  by  subsequently  turning  the 
cylinder  to  and  fro  with  the  opening  downward.  The  thicker  cylinders  are  sometimes  opened  by  attaching  a  lump 
of  hot  glass  to  the  end,  which  thus  becomes  the  hottest  and  weakest  part.  The  blower  forces  it  open,  as  in  the 
case  of  thin  glass.  The  opening  is  enlarged  by  cutting  it  round  with  scissors.  This  method  is  used  in  preference 
to  opening  it  in  the  furnaces,  as  it  occasions  less  waste.  The  other  end,  which  is  attached  to  the  pipe,  is  now 
cut  off  by  the  workman,  who,  having  gathered  a  small  quantity  of  metal  on  his  pontil,  draws  it  out  into  a  thread 
and  wraps  it  around  the  pipe  end  of  the  cylinder,  letting  it  remain  for  an  instant,  withdrawing  it  suddenly,  and 
immediately  applying  a  cold  iron  to  the  heated  part,  when  it  cracks  where  the  hot  string  of  glass  had  been  placed. 
The  weight  of  the  cylinder,  as  finished,  is  about  two-thirds  that  of  the  lump  of  glass  which  the  gatherer  collected. 
The  finished  cylinder  is  now  split  open  either  by  a  red-hot  iron  or  by  diamond,  which,  attached  to  a  long  handle 
and  guided  by  a  wooden  rule,  is  drawn  along  the  inside  of  the  cylinder,  the  edge  of  the  glass  being  rubbed  with 
a  cold  iron,  as  in  the  case  of  disengaging  the  fiipe. 

Flattening. — The  cylinder  is  now  ready  for  the  flattening  oven,  which  is  generally  a  circular  oven  with  a 
revolving  bottom,  composed  of  a  number  of  stones  as  smooth  as  possible.  The  cylinder  is  laid  in  the  oven  with 
the  split  side  uppermost,  and  is  soon  opened  by  the  flame  passing  over  it,  and  falls  back  in  a  wavy  sheet.  The 
flattener  now  applies  another  instrument,  called  the  polissoir,  which  is  a  rod  of  iron  furnished  at  the  end  with  a 
block  of  wood,  and  rubs  down  the  waviness  into  a  flat  surface,  often  using  considerable  force.  The  flattening-stone 
is  now  moved  to  the  coolest  portion  of  the  furnace,  the  sheet  is  delivered  by  means  of  the  flattening  fork  to  the 
cooling-stone,  and  from  this,  when  sufficiently  rigid,  it  is  lifted  and  is  piled  on  its  edge  and  annealed  in  an  annealing 
kiln  or  laid  flatwise  on  iron  carriages,  which  are  conveyed  through  a  long  annealing  chamber,  called  a  leer.  When 
annealed  they  are  examined,  cut  into  a  size  that  the  defect  will  permit,  and  packed. 

Defects  of  window-glass. — Mr.  Chance  thus  describes  the  many  vicissitudes  through  which  window-glass 
passes  in  the  processes  of  manufacture: 

The  manner  in  which  a  sheet  spared  by  ®ne  process  is  disiigured  by  another  is  sometimes  curiously  provoking.  Standing  before 
the  table  of  the  "aasorter",  your  eye  lights  upon  a  piece  which,  blown  under  an  evil  star,  has  imbibed  in  the  glass  house  every  possible 
defect.  The  founder,  skimmer,  gatherer,  and  blower  have  all  stamped  their  brand  upon  it.  It  is  seedy — the  vesicles,  which  were  in  the  crown 
tables  rounded  by  the  rotary  motion  of  the  piece,  here  elongated  by  the  extension  of  the  cylinder ;  it  is  stony,  disfigured  with  stony  droppings 
from  the  furnace ;  stringy,  thin  threads  of  glass  meandering  over  its  surface  ;  "  ambitty,"  covered  with  stony  speckles,  symptoms  of  incipient 
devitrification;  conspicuous  with  gatherers' blisters  and  blisters  from  the  pipe;  badly  gathered ;  badly  blown — thin  here,  thick  there, 
and  grooved  with  a  row  of  scratches ;  and  on  this  abortion  the  llattcuer  chances  to  have  exerted  his  most  exquisite  skill;  it  has  passed 
through  his  bands  unscathed,  flat  as  a  polished  mirror,  yet,  from  its  previous  defects,  entirely  worthless.  Next  comes  before  you  a  piece 
whose  beginning  was  miraculous — no  seeds,  no  blisters  ;  it  prospered  under  the  hands  of  the  gatherer  and  blower,  and  left  the  glass  house 
a  perfect  cylinder.  But  the  croppie  of  the  flattener  marked  it ;  the  fire  scalded  it ;  dust  fell  upon  the  lagre  and  dirtied  it ;  scraps  from 
the  edges  of  the  preceding  cylinder  staid  upon  the  lagre  and  stuck  to  it ;  the  stone  scratched  it ;  and  the  heat  of  the  annealing  chamber 
bent  it.  Such  are  the  diificulties  to  which  every  cylinder  is  sulyect — those  of  the  glasshouse  and  those  of  the  flattening  kiln.  Not 
all,  however,  are  such  as  those ;  there  are  good  as  well  as  bad,  but  the  good  are  generally  in  the  minority. 
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Size  of  avindow-glass.— When  the  maunfacture  of  glass  was  new  in  England  the  size  usually  blown  was  36 
by  20  inches.  This  is  now  somewhat  increased,  and  cylinders  85  by  49  inches  have  been  blown,  and  in  some  cases 
blown  cylinders  158  inches  long  by  26  inches  in  circumference  and  70  inches  long  by  CO  inches  in  circumference 
have  been  made,  but  such  large  sizes,  and  indeed  any  over  CO  by  40  inches,  are  exceedingly  difficult  to  make.  The 
thickness  is  computed  by  the  number  of  ounces  to  the  square  foot.  The  average  size  of  15-  and  21-ounce  glass  is 
48  inches  by  34  or  36  inches. 

Blown  and  patent  plate.— In  various  parts  of  England  thick  blown  glass  is  often  ground  and  polished 
in  a  manner  somewhat  similar  to  the  cast  plate  of  commerce,  and  is  known  as  blown  and  patent  plate.  The 
cheap  production  of  this  glass  was  made  possible  by  the  remarkable  invention  of  Mr.  James  Chance,  who 
conceived  the  ingenious  idea  of  laying  every  sheet  of  glass  intended  to  be  ground  and  polished  upon  a  flat  surface 
covered  with  damp  pieces  of  soft  leather.  Two  sheets  thus  placed  are  turned  one  against  the  other  in  a  horizontal 
position,  sand  and  water  being  constantly  supplied  between  them  by  means  of  a  most  ingenious  machine.  The  two 
surfaces  are  rapidly  rubbed  one  against  the  other  in  all  directions  and  ground  and  afterward  polished. 

Blowing  plint  waee.— All  glass  when  in  the  plastic  condition  can  be  blown  with  greater  or  less  facility. 
This  statement  applies  not  only  to  the  lead  flint  of  England,  but  to  the  lime  and  half  crystal  of  other  countries. 
In  blowing  and  working  the  various  glasses  of  these  countries  into  the  many  forms  of  blown  wares  the  process  is 
essentially  the  same.  The  metal  is  gathered  in  a  manner  similar  to  that  described  under  window-glass.  The 
metal,  so  gathered,  is  rolled  on  the  marver  (a  corruption  of  the  French  word  mardre,  marble  being  formerly  employed), 
which  is  a  slab  of  cast-iron  with  a  polished  surface.  Upon  this  slab  the  lump  of  glass  is  rolled  to  give  it  a  regular 
exterior,  so  that  the  blowing  may  give  a  uniform  thickness  of  the  metal.  This  lump  of  glass  is  then  expanded  by 
blowing  and  lengthened  by  swinging.  A  pontil,  puntee,  or  ponty,  a  solid  iron  rod,  tapering  and  varying  greatly  in 
length  and  strength,  is  attached  to  the  blown  globe  of  glass,  when  the  blowing  rod  is  removed  by  wetting  the  glass 
near  where  the  tube  enters.  The  workman  now  takes  the  pontil  from  his  assistant  and  lays  it  on  the  chair, 
which  is  a  flat  seat  of  timber  about  10  inches  wide,  each  end  being  fixed  to  a  frame  connected  with  four  legs  and  two 
arms,  the  latter  being  inclined.  This  pontil  is  rolled  backward  and  forward  by  the  workman  with  his  left  hand,  thus 
forming  a  throwing- wheel  of  great  delicacy,  while  with  his  right  he  molds  the  glass  into  the  various  shapes  required 
by  means  of  a  very  few  simple  tools.  By  one  of  these,  called  pucellas,  the  blades  of  which  are  attached  by  an  elastic 
bow,  like  a  pair  of  sugar-tongs,  the  dimensions  of  the  vessel  can  be  enlarged  or  contracted  at  pleasure.  Any 
surplus  matter  is  cut  away  by  a  pair  of  scissors.  For  smoothing  the  sides  of  the  vessel  a  piece  of  wood  is  used, 
and  for  flattening  the  bottom  of  tumblers  or  similar  purposes  the  battledore,  a  flat  square  of  polished  iron  with  a 
wooden  handle,  is  used.  In  these  operations  the  article  operated  upon  may  be  reheated  several  times.  After 
it  is  finished  it  is  detached  from  the  pontil  by  a  sharp  blow  and  carried  on  a  pronged  stick  to  the  annealing- 
oven  or  leer,  which  is  a  low  arched  furnace,  generally  of  considerable  length.  In  this  oven  small  tracks  are  laid,  on 
which  wagons  mounted  on  four  wheels  are  placed,  the  articles  to  be  annealed  being  filled  into  such  wagons.  These 
are  slowly  pushed  through  the  ovens,  and  are  removed  at  the  opposite  end. 

Flint-glass  cutting,  engeaving,  and  etching. — The  sparkle  and  brilliancy  of  flint-glass  are  developed 
by  the  process  of  grinding  and  polishing,  technically  called  glass-cutting.  Motion  is  communicated  to  the  glass- 
cutter's  mill,  which  is  of  wrought-  or  cast-iron,  by  a  pulley  and  band.  Over  it  is  suspended  a  wooden  trough  or 
cistern,  containing  a  mixture  of  sand  and  water,  which,  for  the  operation  of  grinding,  is  fed  on  the  wheel  as  required. 
Smoothing  is  done  on  a  wheel  of  fine  sandstone,  to  which  water  alone  is  applied,  and  for  polishing  a  wooden  wheel, 
supplied  with  emery,  and  finally  with  putty  powder  (oxide  of  tin),  is  employed.  The  trough  under  the  wheel 
receives  the  detritus  of  the  grinding  and  other  operations.  The  articles  are  held  in  the  hand,  and  are  applied  to 
the  mill  while  rotating.  The  punty  marks  on  tumblers,  wine-glasses,  and  the  like  are  ground  ofl'  by  boys  holding 
them  on  small  stone-mills.  Ground  or  obscured  glass  is  made  by  grinding  the  surface  on  a  wheel  with  sand  and 
water.  In  some  works  in  this  country  the  article  is  placed  on  a  lathe,  and  while  it  is  revolving  sand  and  water 
is  applied  by  a  wire  brush.  Iron  tools,  fixed  on  a  lathe  and  moistened  with  sand  and  water,  are  used  to  rough 
out  the  stoppers  and  necks  of  bottles,  which  are  completed  by  hand  polishing  with  emery  and  water.  Engraving 
is  the  production  of  ornamental  surfaces  by  a  fine  kind  of  grinding,  mostly  done  with  copper  disks  revolving  in  a 
lathe.  Etching  is  variously  done  by  submitting  the  portions  to  be  etched  or  bitten  to  the  influence  of  hydrofluoric 
•icid,  the  remainder  of  the  glass  being  stopped  off  or  protected  by  a  coating  of  wax  or  some  pitchy  compound.  («) 

Blowing  in  molds.— In  blowing  bottles  or  other  articles  the  same  method  is  pursued  in  gathering  the  glass 
as  is  described  above.  When  sufficient  glass  has  been  gathered  by  the  assistant,  it  is  handed  to  the  blower,  who 
rolls  it  upon  a  marver,  blowing  into  the  metal  and  forming  the  rough  outline  of  the  article.  This  is  then  put  into 
a  press  or  cast-iron  mold,  which  is  divided  into  two  or  more  pieces,  and  which  the  workman  operates  by  his  foot, 
opening  or  shutting  at  pleasure.  As  the  glass  is  dropped  into  this  mold,  and  the  mold  is  shut,  the  workman 
Wows  into  the  glass  to  cause  it  to  fill  all  parts.  The  glass  immediately  solidifies,  the  blowing-iron  is  broken  off, 
<iiid  the  article  carried  to  the  annealing  furnace,  the  mouth,  if  it  is  a  bottle,  having  previously  been  fashioned. 

a  ^LC  Encvclojya'dia  Britannica. 
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The  great  objection  to  molds  is  the  injurious  effect  on  the  surface  of  the  glass.  This  objection  has  been  overcome 
by  tiie  use  of  wooden  or  carbon  molds  fitted  in  metal  frames,  the  use  of  which  is  quite  common  in  Prance  and 
Belgium. 

Fashioning  art-glass. — To  describe  the  various  methods  employed  for  manipulating  art-glass,  and  tO' 
enter  further  into  details  regardiug  methods  of  fashioning  the  higher  grades  of  glass  for  table  use,  hardly  fall 
within  the  scope  of  this  report.  Those  interested  iu  these  matters,  however,  are  referred  to  various  works  on  this 
subject,  especially  that  of  Mr.  Apsley  Pellatt  on  the  Curiosities  of  Glass  ilaking,  Mr.  Alexander  Nesbitt's  Hand-booh 
on  Glass,  and  the  recent  publication.  Glass  in  the  Old  World,  by  M.  A.  Wallace-Dunlop. 

The  Portland  vase. — Though  I  have  not  deemed  it  advisable  to  enter  into  any  extended  description  of  the 
different  processes  employed  in  the  manufacture  of  what  I  have  termed  art-glass,  this  account  would  be  incomplete- 
without  some  reference  to  the  Portland  vase.  This  vase  was  found  in  a  marble  sarcophagus  of  a  sepulchral 
chamber  under  the  Monte  del  Grano,  about  3  miles  from  Rome,  on  the  road  to  Laureutium.  The  inscriptions  on, 
the  sarcophagus  showed  it  to  have  been  dedicated  to  the  memory  of  the  Emperor  Alexander  Severus,  killed  A.  D. 
325,  and  his  mother,  Julia  Mammoea.  The  vase  measures  10  inches  in  height  by  7  in  width,  and  is  ornamented 
with  white  opaque  figures  in  bas-relief  upon  a  dark-blue  transparent  ground.  This  blue  ground  was  originally 
covered  with  white  enamel,  out  of  which  the  figures  have  been  sculptured  in  the  style  of  a  cameo  with  astonishing 
skill  and  labor.  Por  a  long  time  this  vase  was  supposed  to  be  of  stone,  but  now  there  is  no  doubt  that  it  is  of 
glass,  and  is  supposed  to  date  about  two  centuries  before  Christ. 

Immediately  after  its  discovery  this  vase  was  placed  in  the  library  of  the  Barberini  family,  who  sold  it  to  Sir 
William  Hamilton,  by  whom  it  was  brought  to  England  and  disposed  of  to  the  Duchess  of  Portland,  from  whom 
it  received  the  name  by  which  it  is  now  known  (the  Portland  vase),  having  previously  been  called  the  Barberini.. 
At  the  sale  of  the  museum  of  the  Duchess,  in  17SS,  the  vase  was  purchased  for  £1,029  by  her  son,  who  permitted 
Wedgwood  to  copy  it.  Fifty  copies  were  made  in  jasper  ware,  which  were  sold  at  50  guineas  aj)iece,  but  the 
sum  received  did  not  pay  for  the  reproduction.  The  vase  is  now  in  the  British  museum,  where  it  is  carefully 
guarded.  («) 

It  was  for  a  long  time  believed  that  modern  skill  was  inadequate  to  the  reproduction  of  this  vase,  or  indeed 
to  the  production  of  work  similar  in  character;  but  the  intelligence  and  remarkable  artistic  skill  of  Mr.  John 
Northwood,  of  Wordsley,  near  Stourbridge,  England,  has  not  only  succeeded  in  reproducing  this  vase,  but  in 
producing  similar  vases  fully  equal,  if  not  superior,  to  the  Portland.  The  reproduction  of  the  Portland  vase  by 
Mr.  Northwood  was  undertaken  with  the  assistance  of  Mr.  Philip  Pargeter,  who  manufactured  the  vase  used,  and 
after  a  large  number  of  trials  succeeded  in  imitating  the  full  rich  blue  of  the  original.  He  coated  the  copy  a 
sufficient  thickness  with  a  layer  of  white,  soft,  opal  glass,  and  succeeded  in  welding  them  together  with  the  utmost 
thoroughnest5.  The  vase  was  now  ready  for  Mr.  jSTorthwood  to  operate  upon.  His  mode  of  proceeding  was  to  cut 
away  the  opal  by  hand  with  chisels  and  gravers  and  carve  upon  it  the  entire  design  of  the  original  iu  the  same 
manner  as  the  finest  cameo  engraving.  For  the  entire  ground  of  the  design  the  opal  has  been  literally  chiseled 
away  and  the  surface  of  the  blue  glass  polished.  The  figures,  trees,  etc.,  composing  the  design  are  left  in  relief 
in  the  opal,  and  are  carved  with  consummate  skill  and  unaipproachable  delicacy.  Mr.  Northwood  devoted  three 
entire  years  to  the  work.  In  addition  to  the  skill  required  on  the  artistic  part  of  the  work  the  artist  met  with 
unexpected  difficulties  in  conteudiug  with  a  flaw  in  the  metal.  The  character  of  the  work  was  such,  also,  that  the 
ordinary  glass-engravers'  tools  would  not  answer,  and  new  ones  had  to  be  invented.  The  result  has  been,  however, 
that  again  it  has  bee'n  shown  that  modern  art,  in  many  respects,  is  equal  to  ancient.  This  copy  is  valued  by  Mr. 
Pargeter  at  £1,000. 

Since  reproducing  the  Portland  vase,  which  was  finished  in  1S77,  Mr.  Xorthwood  has  produced  others  of  a 
similar  character  that  are  regarded  by  some  critics  as  even  superior  to  that  work.  At  the  Paris  exposition  of  1878 
a  vase  was  shown  in  the  exhibit  of  Thomas  Webb  &  Sons,  representing  the  triumph  of  Galatea  and  Aurora.  This 
vase  at  the  time  was  unfinished,  but  its  value  was  estimated  at  $15,000.  Mr.  Xorthwood  has  also  produced  a  vase 
called  the  Milton  vase,  which  in  beauty  of  conception  and  in  exquisite  and  delicate  execution  is  believed  to  surpass 
the  Portland  vase. 

Tempered,  hardened,  or  toughened  glass. — In  1875  M.  Alfred  de  la  Bastie,  a  French  gentleman, 
announced  that  as  the  result  of  a  series  of  experiments  he  had  discovered  a  method  of  so  tempering  or  hardening 
glass  that  the  strength  of  the  material  would  be  greatly  increased.  His  experiments  were  based  upon  the 
assumption  that  the  fragility  of  glass  is  due  to  the  weakness  of  the  cohesion  of  its  molecules,  and  that  if  the 
molecules  could  be  forced  closer  together,  thus  rendering  the  mass  more  compact,  the  strength  of  the  material 
would  be  increased.  In  his  first  experiments  he  endeavored  to  produce  this  result  by  mechanical  compression 
while  the  glass  was  in  a  fluid  or  viscid  state.  Being  unsuccessful  in  this,  he  was  led  to  make  use  of  a  modification 
of  the  metiiod  by  which  the  well-known  Prince  IJupert's  drops  have  so  long  been  produced.  In  the  manufacture  of 
these  drops  a  piece  of  very  fluid  glass  is  dropped  into  water,  assuming,  as  it  falls,  the  shape  of  a  tear  or  drop.  The 
outside  of  the  glass  cools  at  ouce,  the  inside  remaining  partly  fluid  for  some  time,  but  ultimately  the  mass  becomes- 


a  After  boin:^  placixl  ia  the  Britisb  masoum  it  was  left  nnoovered,  and  was  dashed  iuto  a  thousand  pieces  \>j  the  cane  of  a  madnian.. 
Tlio  iiieccs,  bowp.vcr,  have  Ijoen  so  skillfnlly  jo-iued  as  to  leave  iio  trace  of  the  accident. 
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perfectly  solid.  This  indicates  that  the  outside  layer  is  at  ouce  condensed  by  cooling,  while  tbe  inside  remains 
fluid,  and  is  consequently  more  distended.  Though  the  outside  of  the  drop  is  very  hard,  and  a  severe  blow  may  be 
struck  upon  the  thick  part  -without  any  perceptible  effect,  if  the  tail  or  thin  end  is  broken  the  whole  mass  instantly 
flies  to  pieces  with  a  slight  detonation.  Dumas  explains  these  phenomena  by  stating  that  when  at  last  the 
central  and  dilated  parts  of  the  drop  become  cooled  they  must  have  retained  points  of  adherence  to  the  surface, 
and  consequently  occupy  a  larger  volume  than  that  which  agrees  with  the  temperature  to  which  they  are  reduced. 
The  central  molecules,  therefore,  must  be  much  distended  and  exert  a  more  powerful  contracting  influence  on  the 
surrounding  parts;  are,  in  a  word,  "  on  a  strain,"  as  a  workman  would  term  it.  At  the  instant  when  a  part  of  the 
envelope  or  outer  portion  is  broken  the  molecules  held  by  it  briskly  contract,  draw  in  with  them  all  the  others, 
and  thus  determine  a  multitude  of  points  of  rupture  ;  and  as  this  effect  is  instantaneous,  the  particles  move  very 
rapidly  and  drive  out  the  air  before  them,  producing  a  sudden  dilation  and  contraction  of  the  latter. 

Bastie's  tempebed  glass.— In  view  of  these  well-known  phenomena,  M.  de  la  Bastie  endeavored  to  find 
a  method  by  which  the  hard  surface  produced  by  immersion  in  water  could  be  retained  and  thickened  while 
the  objectiftuable  tendency  to  flying  in  pieces  would  be  lessened  or  removed.  In  his  experiments  ke  found  that 
two  conditions  were  necessary :  first,  the  glass  must  be  brought  to  just  that  degree  of  heat  where  softness  or 
malleability  begins,  the  molecules  then  being  capable  of  closing  suddenly  together  and  condensing  the  material 
when  immersed  in  a  liquid  at  a  considerably  lower  temperature  ;  second,  the  liquid  employed  must  be  capable  of 
being  heated  much  higher  than  water  without  boiling.  He  therefore  adopted  an  oleaginous  mixture,  into  which 
he  plunged  the  glass,  reheating  the  latter,  which  had  previou.sly  been  annealed  in  a  kiln. 

Difficulties  op  the  process. — This  process  was  admittedly  a  success  as  far  as  flat  or  solid  glass  was 
concerned,  although  the  necessity  of  heating  the  glass  to  the  point  of  softening  rendered  it  extremely  difficult  to 
handle,  and  the  liability  of  the  bath  to  catch  fire  had  to  be  lessened  in  some  manner;  but  both  these  difficulties  were 
overcome  by  M.  de  la  Bastie's  apparatus  for  reheating  and  plunging  the  glass.  The  process,  however,  was  found 
to  be  defective  as  regards  any  other  forms  of  glass,  such  as  hollow  flint  vessels,  as  such  glass,  while  being  reheated, 
is  almost  certain  to  collapse  before  reaching  the  required  temperature.  In  M.  de  la  Bastie's  experiments  at 
Whitefriars  glass  works,  England,  therefore,  a  new  plan  was  adopted,  by  which  the  bath  was  placed  as  near  the 
mouth  of  the  working  pot  as  possible,  and  the  workmen  dropped  the  finished  vessels  directly  into  it.  This  process 
was  found  to  answer  well  in  tbe  manufacture  of  all  vessels  made  in  one  piece,  and  the  somewhat  complicated 
apparatus  for  reheating  was  done  away  with.  As  regards  the  character  of  the  glass  obtained  by  the  process,  Mr. 
Powell,  of  the  Whitefriars  works,  disposes  of  some  popular  fallacies  in  this  wise: 

Hardened  glass  is  not  uubreakable ;  it  is  only  harder  than  ordinary  glass,  and,  though  it  undoubtedly  stands  rough  usage  better,  it 
has  the  disadvantage  of  being  utterly  disintegrated  as  soon  as  it  receives  the  slightest  fracture,  and  up  to  the  present,  until  broken,  of 
being  andistinguishable  from  ordinary  glass.  This  glass  is  known  as  "toughened"  glass,  and  we  have  seen  the  terms  "malleable"  and 
" annealed "  applied  to  it.  Nothing  can  be  more  misleading  than  these  unfortunate  epithets.  The  glass  is  hard,  and  not  tough  or 
malleable,  and  is  the  very  opposite  to  annealed  glass.  Annealed  glass  is  that  glass  the  molecules  of  which  have  been  allowed  to  settle 
themselves ;  the  molecules  of  hardened  glass  have  been  tortured  into  their  position,  and  until  the  glass  is  broken  are  subject  to  an 
extreme  tension.  It  is  the  sudden  change  of  temperature  that  "hardens";  glass  heated  up  together  with  the  oil  maybe  annealed,  but 
decidedly  is  not  hardened.  A  piece  of  hardened  glass  is  only  a  modified  Rupert's  drop,  i.  e.,  it  is  case-hardened  ;  the  fracture  of  both  is 
identical;  both  resist  the  diamond  and  both  can  be  annealed.  »  *  »  In  our  esfteriments  we  found  that  while  the  glass  eould  be  marked 
with  the  diamond  or  smoothed  and  engraved  in  the  ordinary  way,  still  an  endeavor  to  cut  it  with  the  diamond,  or  even  the  disturbance 
caused  by  the  smoothing-wheel,  when  penetrating  to  any  appreciable  depth,  tended  to  weaken  or  even  to  cause  the  destruction  of  the 
entire  mass. 

For  practical  utility  the  value  of  glass  tempered  by  M.  de  la  Bastie's  process  is  of  course  impaired  by  its 
inability  to  be  cut,  and  also  its  utter  destruction  by  the  slightest  fracture.  It  will  stand  sitdden  changes  of  temperature 
without  breaking,  but  if  reheated  slowly  to  a  high  temperature  its  temper  is  destroyed  and  it  becomes  as  common 
glass.  The  great  anticipations  which  were  at  first  formed  as  to  the  extended  use  of  the  glass  have  not  been 
realized.  M.  de  la  Bastie  has  made  some  improvements  in  his  process,  and  two  eminent  London  firms  adopted  it 
and  manufactured  the  glass  for  a  time,  but  finally  gave  it  up.  In  this  country  Messrs.  E.  de  la  Chapelle  et  C'".,  of 
Brooklyn,  manufacture  on  the  Bastie  system,  but  the  process  is  not  a  complete  success,  the  glass  not  being  uniform 
in  temper  or  producing  the  best  results. 

Siemens'  tempered  glass.— While  M.  de  la  Bastie  was  introducing  his  discovery  to  public  notice  in  Europe 
Mr.  Frederick  Siemens,  who  is  owner  of  the  most  considerable  glass-bottle  works  in  Germany  and  Bohemia,  and 
perhaps  in  the  world,  was  studying  the  question  of  tempering  glass  by  following  a  difi'erent  coiTrse  from  tbat 
selected  by  the  former.  Instead  of  plunging  hot  glass  objects  into  liqitids,  Mr.  Siemens,  fearing  distortion  of  the 
articles  to  be  treated,  conceived  the  idea  of  subjecting  them  to  tempering  by  placing  them  in  molds  between  cooled 
surfaces,  whereby  not  only  would  their  shape  be  maintained  intact,  but  force  could  also  be  applied,  if  necessary,  to 
I'fess  the  molecules  of  glass  firmly  together.  By  these  means  glass  of  any  shape  could  be  tempered,  and  the  process 
was  considered  to  be  particularly  well  suited  for  the  production  of  strong  window-glass,  which  had  not  previously 
''een  attempted.  Mr.  Siemens,  however,  soon  found  that  the  glass  so  prepared  was  liable  to  the  defect  of 
l)reakingsuddenlv,  and  he  had  to  undertake  further  researches,  with  a  view  of  perfecting  his  process,  by  the  removal 
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of  that  defect.  When  a  cube  of  tempered  glass  is  considered,  it  will  at  once  be  seen  that,  all  its  surfaces  having 
been  subjected  to  the  same  cooling  iniiuence,  the  edges,  and  particularly  the  corners,  will  be  much  more  cooled 
than  the  broad  surfaces.  At  each  edge  the  cooling  will  take  place  from  two  surfaces,  and  at  each  corner  from  three 
surfaces,  from  which  circumstance  Mr.  Siemens  inferred  that  glass  so  treated  could  not  be  homogeneous  in  character, 
and  that  sudden  breakages  were  due  to  that  cause.  To  overcome  this  defect  Mr.  Siemens  modified  his  process  so 
as  to  limit  the  cooling  influence  of  his  apparatus  to  two  surfaces  of  the  glass  under  treatment.  Prom  these  surfaces 
the  cooling  and  tempering  action  is  transmitted  to  the  center  of  the  mass  in  a  uniform  manner,  whereby  homogeneous 
glass  is  produced  which  is  found  to  give  entire  satisfaction.  By  Mr.  Siemens'  process  glass  may  be  tempered  to 
various  degrees  of  hardness,  according  to  the  use  for  which  it  is  intended.  For  the  production  of  window  and  other 
fiat  or  molded  glass  presses,  cooled  by  the  circulation  of  water,  are  employed,  but  in  dealing  with  large  castings  of 
glass,  such  as  railway  sleepers,  for  example,  the  castings  are  packed  in  rectangular  boxes,  or  trucks,  heated 
internally  for  their  reception,  and  all  interstices  between  them  are  filled  up  with  a  material  having  the  same 
conductivity  for  heat  as  glass.  These  boxes  or  trucks  are  constructed  so  as  to  prevent  dispersion  of  heat  at  their 
sides,  and  as  each  is  filled  with  glass  articles  it  is  withdrawn  from  the  kiln  to  cool  from  two  parallel  surfaces  only. 
By  this  means  ideal  plates  are  formed,  which  are  treated  like  the  solid  plates  for  the  jiroduction  of  homogeneous 
tempered  glass  in  bulk.  Glass  railway  sleepers,  tempered  on  Mr.  Siemens'  plan,  have  been  introduced  in  England, 
and  have  been  put  in  actual  use  on  oue  or  two  railway  lines. 

Tests  of  the  Siemens'  glass. — A  number  of  tests  were  made  of  these  sleepers,  at  one  of  which  it  was 
shown  that  their  average  breaking  weight,  when  resting  on  supports  30  inches  apart,  was  5  tons.  At  another  time 
a  plate  of  Mr.  Siemens'  toughened  glass,  9  inches  square  by  1^  inches  thick,  imbedded  in  gravel  ballast  9  inches 
deep,  and  having  on  its  top  a  wood  packing  one-eighth  of  an  inch  thick  and  a  piece  of  rail,  was  subjected  to  the 
action  of  a  falling  weight,  the  blows  being  delivered  on  the  rail.  The  weight  was  9  hundred-weight,  and  blows 
were  successively  delivered  by  letting  this  weight  fall  from  heights  of  3  feet,  5  feet  6  inches,  7  feet,  10' feet,  12  feet 
6  inches,  15  feet,  17  feet  6  inches,  and  20  feet.  Under  the  last-mentioned  blow  the  rail  broke,  the  glass,  however, 
being  uninjured.  A  higher  fall  could  not  be  obtained,  and  a  greater  weight  was  not  available.  A  smaller  section 
of  rail  was  substituted  for  that  previously  employed,  and  the  glass  was  broken  by  the  second  blow  of  the  9 
hundred- weight  falling  20  feet,  the  plate  being  driven  through  the  ballast  into  the  hard  ground.  A  cast-iron  plate, 
9  inches  square  and  one-half  an  inch  thick,  tested  in  a  similar  way,  broke  with  a  blow  from  the  9  hundred-weight 
weight  dropped  10  feet. 

Uses  ©e  Siemens'  glass. — Mr.  Siemens  writes  me,  under  date  of  January  29,  1881: 

Extensive  works  are  about  to  be  established  in  England  for  carrying  out  my  process  and  for  producing  the  glass  to  be  tempered. 
These  works  will  at  the  start  comprise  furnaces  capable  of  producing  50  tons  of  glass  per  day,  and  will  be  arranged  in  view  of  being 
doubled  and  trebled  in  a  short  time,  it  being  confidently  expected  that  a  large  demand  will  arise  for  strong  glass  as  a  substitute  for 
wood,  brass,  cast-iron,  stone,  and  other  substances,  in  the  condition  of  railway  and  tramway  sleepers,  gas-,  water-,  and  drain-pipes,  eavc 
troughs  and  gutters,  millstones  and  crushers,  tiles  for  roofing,  facing  walls  and  flooring,  plates  for  floors  of  bridges,  tanks,  and  cisterns, 
ship  lights,  telegraph  insulators,  etc.,  for  which  applications  tempered  glass  will  olfer  the  advantages  of  economy  in  first  cost  and  greater 
durability  over  the  materials  now  usually  employed. 

Cost  of  Siemens'  glass. — The  cost  of  glass  toughened  on  Mr.  Siemens'  plan  is  stated  to  be  about  the 
same  per  ton  as  that  of  cast-iron ;  but  as  its  specific  gravity  is  only  about  one-third  that  of  iron,  the  cost  of  any 
article  of  given  dimensions  is,  of  course,  materially  less.  The  material  has  as  yet  been  too  recently  introduced, 
and  too  little  is  known  of  its  characteristics,  to  enable  any  very  decided  opinion  to  be  formed  as  to  its  future 
capabilities ;  but  the  results  of  the  experiments  so  far  made  are  certainly  of  a  very  promising  character,  and  the 
further  development  of  its  application  will  be  watched  with  much  interest. 

Glass  from  blast-puenace  slag. — The  process  of  manufacturing  glass  from  the  waste  cinder  or  slag  of 
iron  blast-furnaces  is  simply  the  utilization  of  a  substance  which  already  contains  many  of  the  ingredients  of  glass 
by  adding  to  it  those  materials  uecessaiy  to  complete  the  composition.  The  idea  is  not  a  new  oue.  In  England, 
and  also  on  the  continent,  a  sand  prepared  by  pulverizing  slag  has  long  been  used  as  an  ingredient  in  glass- 
making  witli  much  success.     It  is  possible  that  much  of  the  early  glass  was  metallurgical  slags  remelted. 

Relative  composition  of  glass  and  slag. — Eecent  comparative  investigation  into  the  composition  of 
glass  and  of  slag  shows  that  the  use  of  the  latter  in  this  manner  is  not  without  reason,  the  two  substances  being 
very  similar,  as  is  shown  by  the  following  table  : 


Constituents 


Silica 

Lime  

Alumina 

Magnesia 

Alkali , 

Oxide  nf  iron. 


Composition  of  ;  Composition  of 

[  iron  slag  (Welsh  I  bottle-glass 

'    or  South  Staf-    !  (quantities  va- 

j        fordshire).       [  riable). 


'fMltiftll 


Per  cent. 

40 

:J3 

10 

(1 
>.  to  •: 

i  to    2 


Per  cent. 
45  to  60 
18  to  iS 
6  to  iLi 
0  to  7 
2  to  7 
2  to    0 


i'^l^i^W 
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A  trace  of  sulphur  is  also  fouHd  iu  slag  associated  .^itli  the  lime,  but  this  readily  passes  away  with  heat  und 
is  insigmflcant.  The  iron,  which  would  seem  to  be  the  most  objectionable  element,  while  present  n  too  teat 
qnantity  for  the  manufacture  of  perfectly  clear  glass,  is  still  less  than  is  often  required  bv  the  g  a^-m'ker  'The 
ch.ef  points  of  difference  between  the  slag  and  the  glass  are  in  the  silica,  alkali,  and  iron,  the  slag  ben.  too 
deficient  in  sand  to  make  a  hard  glass.  '  "         ^^  ''"" 

ADDITIONS  TO  SLAO  IN  THE  MANUFACTURE  OP  GLAss.-To  make  glass  of  slag  of  the  composition  given  the 
additions  indicated  m  the  following  table  should  be  made :  I'^^ii^iuu  ^,i\  tu  tne 


Slag. 


^<>'l"i™''-  Glass. 


^^1'"* 40     Ferruginous  sand fin— inn  „,. -7  i . 

Ljmg or  tiU=100  or  o/.  14  i)er  cent. 


Alumina .-. .  ig 


35  or  20.  00  per  cent. 


Magnesia .'.'.".'     6    .".".'.'.".'.".'.".".' ■^'^  ""^    9.  14  per  cent 


Alkali 1    Soda 


0  or    3.  43  per  cent. 


OviHenfimn  .,    -c^         ,-u  ,  10=  11  or    6. 29  per  cent. 

Usiae  01  iron o     From  the  sand r        -         .<  nX 

•)=     /or    4.  00  per  cent. 


100 


17.5     100. 00 


Thus  by  combining  with  100  parts  of  slag  10  parts  of  soda  and  65  of  sand  the  proportions  of  the  lime,  alumina 
and  other  constituents  are  severally  altered,  and  a  compound  formed  of  the  precise  nature  required  It  is  to  be 
noted  that  the  ligures  come  well  within  the  limits  of  diflerence  found  in  the  analyses  of  glass  given  in  the  previous 
table.  It  would  seem  that  the  variation  in  the  purity  of  the  slag  would  interfere  with  certainty  in  its  use-  but 
daily  fiBalyses  of  slag  at  a  furnace  in  Great  Britain  have  shown  that  its  composition  is  measurablv  regular,  enough 
so  for  all  practical  purposes.  ■       ^^        ;  & 

Use  of.  hot  slag.-To  take  slag,  however,  which  has  cooled,  and  remelt  it  in  connection  with  the  additions 
named,  would  require  so  intense  a  heat  as  to  counterbalance  all  benefit  to  be  derived  from  its  cheapness  A  plan 
TO  brought  to  public  notice  in  England  in  1S7G  by  which  the  slag  is  taken  as  it  comes  from  the  blast-ftirnace  and 
converted  into  glass  without  cooling.  Mr.  Bashley  Britten,  the  originator  of  this  plan,  has  established  glass  works 
at  Finedon,  m  Northamptonshire,  at  which  the  slag  from  the  Finedon  furnaces  is  used.  The  molten  slag  is  conveyed 
(presumably  in  covered  iron  vessels  mounted  on  wheels)  to  the  glass  furuace  iu  the  immediate  vicinity,  and  is 
poured,  after  the  addition  of  the  necessary  ingredients,  directly  into  the  melting  furnace,  where,  after  proper  fusion, 
it  is  run  into  another  chamber,  from  which  it  is  drawn  by  the  workmen  and  fashioned  into  shapes.  The  products  of 
these  works  comprise  chiefly  such  articles  as  wine  and  beer  bottles,  which  do  not  require  a  colorless  glass.  This 
process  might  be  much  improved  by  locating  the  glass  house  immediately  adjacent  to  the  blast-furnace,  from  which 
the  slag  could  be  run  directly  into  the  melting  furnace.  In  regard  to  the  great  economy  of  the  process,  Mr.  Britten 
says,  (a)  referring  to  the  table  given  above  : 

Tlie  above  175  parts  or  tons  of  glass  would,  consequently,  be  produced  witli  the  following  economy:  One  hundred  tons  of  it  would 
cost  an  iron-master  nothing.  Instead  of  the  labor  of  mixing  and  handling  in  the  usual  way  the  whole'quantity  of  the  materia],  only  75 
tons  would  have  to  be  lifted  into  the  furnace.  The  only  iugredieut.s  to  be  boughtare  (i5  tons  of  common  yellow  or  red  sand,  to  be  "had 
anywhere  at  a  mere  nominal  price,  and  10  tons  of  common  sulphate  of  soda,  which  may  be  bought  or  made  for  about  20».  per'  ton.  The 
necessary  fuel  would  be  limited  to  what  is  needed  beyond  the  surplus  heat  of  the  slag  to  raise  only  three-sevenths  of  the  glass  to  the 
required  Jieat;  and  it  is  a  question  whether  the  greater  part  of  even  this  might  not  bo  saved  by  bringing  down  some  of  the  spare  gases 
from  the  blast-furnace  and  employing  them  with  regenerators;  if  needed,  they  could  easily  be  enriched  with  a  little  added  carbon. 
Against  these  items  there  would  be  a  set-off  from  the  cost  of  removing  the  100  tons  of  slag,  which  must  otherwise  be  thrown  away. 
Beside  this,  another  and  considerable  saving  would  arise  from  the  wear  and  tear  of  the  glass  furnace  being  lessened,  in  consequence  of 
four-sevenths  of  the  materials  going  into  them  being  already  fused.  Under  such  circumstances  the  total  cost  of  the  glass  in  a  melted 
state  ready  for  working  is  seen  to  be  so  extremely  small  that  it  is  hardly  safe  to  venture  to  express  it  iu  ligures  ;  it  scarcely  amounts  to 
the  value  of  the  commonest  bricks  per  ton. 

,     Color  of  slag  glass. — The  natural  tint  of  the  glass  thus  produced  is  greenish,  but  it  can  be  colored  to  any 

required  tint,  and  by  careful  fining  and  bleaching  it  can  be  produced  almost  as  colorless  as  common  window-glass.    A 

cheaper  glass  can  be  made  by  using  more  slag  and  less  sand,  and  with  some  ores  the  slag  is  said  to  be  sufficiently 

siliceous  iu  itself  to  be  converted  into  a  black  or  dark  green  or  amber  glass.     With  the  simple  addition  of  soda  and 

"  ™'^  arsenic  it  becomes  transparent  and  perfectly  workable,  and  may  be  used  for  mauy  purposes.     Acid,  howeve-r, 

corrodes  this  glass,  on  account  of  its  want  of  silica.     Glass  of  superior  quality  to  the  first  mentioned  can  also  be 

ProQueed.    The  constituents  of  slag,  as  has  been  seen,  are  common  to  all  kinds  of  green  glass,  and  by  diluting  them 

with  the  usual  pure  materials  to  a  greater  or  less  extent  the  compound  may  bo  brought  up  toany  standard  short  of 

e  parity  of  color  inconsistent  with  the  iron  and  sometimes  manganese  iu  the  slag.     Should  the  manufacture  of 

gassm  this  manner  ever  be  deemed  of  sufficient  importance  to  warrant  the  taking  of  steps  to  purii'y  the  slag, 

uch  more  might  be  accomplished.     The  working  qualities  of  the  glass  thus  produced  are  excellent,  admitting  of  its 

'Qg  blown,  cast,  or  pressed  with  great  ease,  and  Mi\  Britten's  company  propose  to  enter  into  the  manufacture  of 

^hei^rticles  beside  bottle  from  a  material  so  cheaply  produced. 

a  See  hispaper  in  Journal  of  British  Iron  and  Sted  Institute,  1S70,  pages  4.33-467. 
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Chaptee  VIII.— history  OF  SOME  PROCESSES  OF  GLASS-MAKING. 


For  many  years  the  qnestiou  as  to  whether  wiudow-glass  was  known  to  the  ancients  was  a  matter  of  doubt  and 
discussion,  and  it  has  only  been  recently  tliat  the  evidence  of  its  use  prior  to  the  beginning  of  the  Christian  era  has 
been  conclusive.  Winckelman,  the  authorof  the  remarkable  History  of  Art,  who  was  assassinated  in  1768,  pleaded 
its  antiquity,  but  by  far  the  greater  number  of  scientiflc  men  considered  it  a  modern  invention,  their  view  being 
strengthened  by  the  almost  utter  absence  of  any  allusion  by  ancient  writers  to  window-glass  and  the  utter  lack  of 
fragments  of  this  glass,  though  large  quantities  of  pieces  of  vases  and  other  vessels  had  been  found.  This  want 
of  allusion  and  absence  of  remains  shows  that  at  least  it  was  of  rare  occurrence  and  use. 

The  first  positive  evidence  of  the  antiquity  of  window-glass  was  its  discovery,  in  the  year  1763,  in  a  small 
chamber  attached  to  the  bathing-room  of  a  private  dwelling,  the  House  of  the  Faun,  unearthed  at  Pompeii,  "in  a 
window  closed  by  a  movable  frame  of  wood,  which,  though  converted  into  charcoal,  still  held  when  it  was  found 
four  panes  of  glass  about  6  inches  square."  In  1824,  in  a  room  connected  with  the  public  baths,  "  a  window  2  feet  G 
inches  high  and  3  feet  wide,  in  a  bronze  frame,  in  which  were  found  set  four  beautiful  panes  of  glass  fastened  by 
small  nuts  and  screws,  very  ingeniously  contrived  with  a  view  to  being  able  to  remove  the  glass  at  pleasure,"  was 
discovered.  Eemains  of  what  is  supposed  to  be  window-glass  of  the  Eoman  period  are  now  occasionally  found  in 
the  ruins  of  Eoman  houses  built  in  England  and  Italy.  Dr.  Bruce,  in  his  work  on  the  Eoman  wall,  states  that 
"  fragments  of  window-glass  are  frequently  found  at  some  of  the  stations  ",  and  in  1855  he  exhibited  at  Newcastle 
samples  found  in  the  course  of  his  excavations  at  Bremenium.  It  is  also  certain  now  that  glass  was  used  by  tLe 
Eomans  for  greenhouses  and  for  the  frames  used  over  plants.  The  glass  found  at  Pompeii  shows  by  chemical  analysis 
a  very  close  resemblance  to  the  glass  of  modern  days,  containing  about  69-J  per  cent,  of  silica,  7^  per  cent,  of  hme, 
and  17-J-  per  cent,  of  soda,  with  3J  per  cent,  of  alumina.  This  glass  also  contained  1.15  per  cent,  of  oxide  of  iron 
and  0.39  per  cent,  of  oxide  of  manganese,  the  latter  being  used  probably  to  correct  the  color  due  to  the  iron. 

It  must  not,  however,  be  supposed  that  glass  was  used  to  any  great  extent  in  the  windows  of  dwelling-houses 
at  this  time.    The  glass  was  not  blown,  but  probably  cast  on  a  stone,  as  it  is  very  uneven  and  full  of  defects. 

Before  the  close  of  the  third  century,  however,  window-glass  begins  to  be  mentioned  in  the  writings  chiefly  of  the 
mouks  and  priests  of  the  time,  and  mainly  in  connection  with  the  glazing  of  churches.  About  this  time  reference  is 
made  to  window-glass  by  Lactantius,  A.  D.  290,  who  says  that  "  our  soul  sees  and  distinguishes  objects  by  the  eyes 
of  the  body  as  through  Avindows  iilled  with  glass "'.  Jerome,  A.  D.  331,  speaks  of  sheets  or  plates  of  glass  obtained 
by  casting,  the  casting-table  being  a  large  flat  stone,  and  the  ordinance  of  Constantine  II,  A.  D.  337,  mentions 
specularii,  who  were  probably  glaziers  working  in  other  materials  as  well  as  in  glass. 

From  this  time  the  evidences  of  the  use  of  window-glass  multiply.  It  is  reasonably  certain  that  it  was  employed 
in  the  church  at  Treves  early  in  420.  During  the  fifth  and  sixth  centuries  many  large  churches  were  built  at  Korae 
and  Eavenna  which  were  filled  with  numerous  windows,  and  in  the  sixth  century  the  glazed  windows  in  the  church 
of  Saint  Sophia,  at  Constantinople,  with  panes  from  7  to  8  inches  wide  by  9  to  10  inches  high,  were  among  the 
wonders  of  the  East.  Indeed,  it  was  the  building  of  churches,  or  the  conversion  of  pagan  temples  into  houses  for 
Christian  worship,  that  extended  the  use  of  window-glass  at  that  time.  The  Eoman  i^riests  kept  the  windows  and 
sometimes  the  roof  of  the  buildings  open  to  read  the  auguries,  but  these  the  Christian  priests  closed. 

Window-glass  was  used  in  France  as  early  as  the  third  century,  but  became  more  common  in  the  sixth.  Late 
in  the  seventh  century  "  Abbot  Benedict",  so  saith  the  venerable  Bede,  "  sent  for  artists  from  beyond  the  seas  to  glaze 
the  church  and  monastery  at  Wearmouth,"  and  York  cathedial  was  glazed  about  the  same  time.  In  the  eleventh  .jj^ 
and  twelfth  centuries  glass  was  generally  emjiloyed  in  the  windows  of  the  religious  edifices,  and  it  is  reported  that 
somewhere  about  the  end  of  the  first  thousand  years  of  the  Christian  era  a  window-glass  works  was  established  at 
Newcastle-on-Tyne,  which  proved  a  failure.  From  the  close  of  the  twelfth  century  the  use  of  glass  for  windows 
liecame  more  and  more  common. 

The  earliest  glass  used  for  windows  was  undoubtedly  cast,  that  used  at  Pompeii  having  evidently  been  cast    _ 
on  a  stone,  on  the  same  principle  as  i)late-glass  is  made  at  the  present  time,  only  it  was  not  polished.    It  thus 
appears  that,  though  rough  cast  plate-glass  was  for  a  long  time  believed  to  be  a  modern  invention,  it  really  is 
the  oldest  method  of  making  glass  for  windows.    This  was,  however,  probably  in  the  twelfth  or  thirteenth  century,  ^^J 
or  perhaps  earlier,  abandoned  for  blown  window-glass,  and  was  revived  and  virtually  rediscovered  in  France  ni 
1G88  by  Abram  Thevart.     He  obtained  a  patent  for  thirty  years  for  the  invention,  and  erected  works  in  Paris,  where    ■ 
plates  were  cast  of  the  then  extraordinary  dimensions  of  84  inches  long  by  50  inches  wide.    This  works  was 
transferred  to  Saint-Gobain,  which  has  since  become  celebrated  for  its  plate-glass.     Disputes  arose  between  Thevart  s 
company  and  a  company  of  Venetian  workmen  Avho  were  manufacturing  blown  plates  near  Cherbourg,  and  Thevart  s 
company  was  bound  not  to  cast  any  plates  whose  dimensions  should  be  less  than  60  inches  in  length  and  40  m 
breadth.     To  end  the  rivalry  the  two  companies  were  consolidated.     Two  years,  however,  from  the  consolidation 
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the  company  was  iu  a  state  of  insolvency,  and  many  of  its  furnaces  were  abandoned.  Blancourt  gives  a  different 
account  of  the  invention  of  plate  glass,  and  ascribes  it  to  the  accidental  spilling  of  some  liquid  glass'from  a  crucible 
upon  the  ground.  The  metal  having  ran  under  one  of  the  large  flat  stones  with  which  the  place  was  paved  upon 
taking  up  the  stone  a  piece  of  plate-glass  was  found  under  it.  This  is  stated  to  have  been  two  hundred  years  before 
Blancourt  wrote  in  1G99.  The  first  English  establishment  of  any  magnitude  for  the  manufacture  of  glass  was  begun 
in  1772  or  1773  at  Eavenshead,  at  which  date  "the  Governor  and  Company"  "of  the  British  Plate-Gkss 
Mamifacturers"  were  incorporated  for  the  purpose  of  manufacturing  plate-glass  in  England,  and  as  late  as  1832  this 
was  the  only  establishment  in  that  country.  Since  that  time,  however,  a  number  of  works  have  been  established 
The  oldest  plate-glass  works  in  Belgium,  we  believe,  dates  from  near  the  beginning  of  the  present  century  while 
that  of  Germany  has  been  in  existence  but  a  few  years.  " ' 

As  noted,  it  is  very  difilcult  to  say  when  blown  window-glass  was  first  made;  but  one  of  the  earliest  notices 
of  it  is  by  the  monk  Theophilus,  iu  the  thirteenth  century,  who,  in  his  Essaij  on  Divers  Arts,  gives  an  account  of  a 
method  then  employed  of  blowing  glass,  which  is  a  perfect  description  of  that  used  at  the  present  time.  For 
many  years  the  factories  at  Venice  were  renowned  for  their  blown  window-glass,  and  iu  the  seventeenth  century 
workmen  from  its  houses  were  scattered  in  various  parts  of  Europe  and  taught  many  of  the  glass-workers  of 
the  different  countries  the  method  of  making  cylinder- glass.  Nesbitt  also  states  that  window-glass  was  made  in 
Germany  at  a  very  early  period,  and  it  also  seems,  from  a  statement  quoted  elsewhere  regarding  the  windows  of 
Beauchamp  chapel  at  Warwick,  that  window-glass  was  made  iu  England,  probably  blown,  in  the  fifteenth  century. 
Mr.  Chance  states  that  the  manufacture  of  blown  window-glass  in  England  existed  in  the  fifteenth  century,  and 
perhaps  even  prior  to  that  period ;  but  the  glass  then  produced  was  of  a  very  iuferior  description,  and  the  first  works 
of  note  established  in  England  were  those  of  Sir  Matthew  White  Kidley  &  Co.,  on  the  river  Tyne,  at  Newcastle 
about  the  middle  of  the  seventeenth  century. 

Vases,  cups,  and  other  hollow  wake.— As  has  already  been  noted,  the  earliest  records  of  glass-making 
(those  on  the  tombs  of  Beni-Hassan  and  at  Memphis)  show  unmistakably  that  the  art  of  glass-blowing  was  well 
known  at  the  early  period  at  which  these  tombs  were  built.  One  of  these  figures  illustrates  two  glass-blowers, 
with  their  blowing  irons  or  rods  in  their  hands,  heating  the  glass,  which  has  evidently  been  gathered,  in  a  small 
U-shaped  furnace.     Another  drawing  represents  two  men  blowing  a  vase. 

From  that  day  to  this  the  production  of  various  kinds  of  hollow  ware  has  not  ceased.  An  immense  number  of 
articles  of  this  character,  including  vases  and  cups  of  all  sizes  and  almost  all  shapes,  from  those  of  the  most 
common  description  to  others  showiug  the  most  exquisite  art,  as  instanced  in  the  Portland  and  the  E"aples  vases, 
and  bottles. of  all  forms  and  decanters,  have  been  found.  Indeed,  so  common  and  persistent  has  been  the 
manufacture  of  these  various  articles,  that  the  history  of  ancient  and  modern  glass  is  chiefly  the  history  of  the 
manufacture  of  hollow  ware,  and,  as  we  have  entered  so  fully  into  the  statement,  nothing  more  need  be  said  here. 

Lead  glass. — The  invention  of  what  was  so  long  known  as  flint-glass,  and  now  generally  termed  lead  flint, 
to  distinguish  it  from  the  lime  flint  of  the  glass  houses  of  to-day,  is  an  English  invention.  Its  production  was  a 
necessity  arising  out  of  the  use  of  coal  in  the  place  of  wood  in  the  furnace.  This  substitution  of  coal  for  wood  affected 
injuriously  the  color  of  the  glass,  and  to  overcome  the  pernicious  effects  of  the  smoke  the  melting-pot  was  covered 
with  a  clay  cap,  which  gave  it  the  shape  of  a  short-necked  retort.  It  was  found,  however,  that  though  the  metal 
was  protected  from  the  action  of  the  smoke,  it  was  also  protected  from  the  action  of  the  heat,  and  it  became  evident 
that  either  the  time  of  melting,  as  well  as  the  consumption  of  fuel,  must  be  very  much  greater,  or  some  flux  or  alkali 
must  be  used  which  would  not  deteriorate  the  glass,  but  hasten  its  melting.  The  flux  used  was  lead,  which  had 
to  a  slight  extent  been  employed  on  the  continent  of  Europe  for  some  time  previous  iu  the  manufacture  of  artificial 
gems :  a  use  which  may  probably  have  suggested  its  employment  for  the  making  of  flint-glass.  The  use  of  lead, 
however,  in  the  manufacture  of  glass  was  not  entirely  unknown  before,  as  lead  is  found  in  many  specimens  of 
ancient  glass,  and  Heraclius  gives  a  recipe  for  making  glass  with  lead.  There  was  also  a  glass,  known  as  the 
Jewish,  made  with  lead  in  the  Middle  Ages.  M.  Peligot,  however,  reviewing  these  facts,  comes  to  the  conclusion 
that  there  is  no  proof  that  the  true  flint-glass  was  known  to  the  ancients,  and  that  to  the  English  should  really  be 
attributed  the  honor  of  having  created  in  their  flint-glass  a  new  product,  which,  by  the  progress  made  iu  the  quality 
and  selection  of  the  materials  used  in  its  fabrication,  has  become  without  dispute  the  most  beautiful  glassy 
substance  which  we  know,  and  which  it  may  be  possible  to  produce. 

The  date  of  the  introduction  of  the  manufacture  of  flint-glass  with  lead  is  placed  by  M.  Bontemps  about  1635 ; 
Nesbitt  suggests  that  it  may,have  been  1015. 

The  use  op  molds  is  generally  believed  to  have  been  a  comparatively  modern  invention;  but,  as  is  shown  in  the 
cliapter  on  ancient  glass,  it  is  evident  that  some  of  the  vases  used  in  very  remote  times  were  not  blown,  but  were 
cast  or  molded  over  a  sand  or  clay  core,  which  was  afterward  broken  up.  It  also  seems  that  the  so-called  Eoman 
molded  glass,  which  was  supposed  to  be  a  modern  invention,  was  well  known  to  the  Eomans,  as  specimens  exhumed 
in  the  city  of  London  prove.  At  what  time,  however,  the  modern  method  of  using  molds  iu  the  production  of 
various  forms  of  hollow  glass  was  first  introduced  is  not  known,  though  it  is  evident  that  the  use  of  these  has 
largely  iacreased  within  the  years  since  the  introduction  of  the  Kse  of  the  lever-press  for  molding  or  pressin.i;  glass. 
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Pressed  glass. — One  of  the  most  important  inventions  of  recent  times,  especially  in  the  line  of  cheapening 
glassware,  has  been  the  production  of  what  is  generally  known  as  pressed  glass.  This  is  an  American  inventiou, 
and  the  right  of  this  country  to  the  honor  of  its  production  has  not  been  called  in  question  until  recently.  Lardner, 
in  his  Cabinet  Cyclojxedla,  published  in  1832,  which  has  a  very  complete  rAmine  of  the  methods  of  making  glass  in  use 
at  that  time,  has  not  even  a  suggestion  of  the  pressing  process.  Pellatt,  in  his  Curiosities  of  Glassmalcing,  published 
in  1849,  says : 

The  invention  of  pressing  glass  by  machinery  lias  been  introduced  into  England  from  the  United  States  of  America.  It  has  not, 
however,  realized  the  anticipations  of  manufacturers;  for,  by  the  contact  of  the  metal-plunger  with  the  glass,  the  latter  loses  muoli  of 
the  brilliant  transparency  so  admired  in  cut-glass  ;  hence  it  is  now  chiefly  used  for  common  and  cheap  articles.  The  process  of  rewarming 
or  fire-polishing  after  the  pressure  has  somewhat  remedied  this  defect. 

Recently,  however,  an  attempt  has  been  made  to  deprive  the  American  glass  manufacturers  of  the  credit  of 
this  iuN'ention.     The  London  Pottery  Gazette,  in  a  recent  issue,  says : 

There  seems  to  be  a  general  impression  that  pressed  glass  was  first  made  in  the  United  States.  This  is  an  error.  The  addition  of  the 
ring  to  give  the  thickness  was  undoubtedly  an  American  invention;  and  this  discovery,  trifling  in  itself,  opened  up  the  pressed  trade  in 
a  remarkable  way  by  enabling  the  lever  used  in  modern  pressing  to  force  up  the  metal  sharply,  so  as  to  give  it  the  appearance  of  cut- 
glass,  as  well  as  to  closely  imitate  cut-glass  patterns. 

Many  in  the  English  glass  trade  are  living  who  remember  the  pressed  square-footed  ales  and  goblets.  These  are  as  old  as  the  end  of 
the  last  century,  and  were  very  fashionable  with  our  ancestors.  At  first  they  were  cut  over,  but  they  perfected  the  make  so  that  they 
were  simply  cut  at  the  bottom  to  take  off  the  overplus. 

Ancient  peessed  glass. — It  is  undoubtedly  true  that  glass  was  pressed  before  the  invention  of  the  American 
lever-press,  and  one  of  the  earliest  specimens,  bearing  an  inscription  from  which  its  date  may  be  ascertained,  is  the 
lion's  head,  now  in  the  Slade  collection  in  the  British  museum,  which  was  found  many  years  ago  at  Thebes.  This 
is  evidently  a  piece  of  pressed  glass,  or  glass  pressed  in  a  mold.  In  the  British  museum  are  also  many  pieces 
of  glass  found  at  lalyssos,  in  Rhodes,  chiefly  disks,  all  of  which  have  evidently  been  produced  by  pressure  with  a 
mold  or  die.  There  is  no  doubt  that  the  Venetians  were  acquainted  with  pressed  glass;  but,  notwithstanding  this, 
the  invention  of  what  is  now  known  as  pressed  glass  is  undoubtedly  American.  The  same  line  of  reasoning 
that  is  adopted  to  prove  that  this  is  not  an  American  invention  would  also  prove  that  lead-flint  glass  was  not  an 
English  invention.  Lead  was  used  to  make  glass  centuries  before  the  invention  of  lead-flint  in  England,  but  the 
English  are  none  the  less  entitled  to  the  credit  of  the  discovery  of  that  beautiful,  brilliant  ware  that  we  know 
to-day  as  lead-flint  glass.  Glass  was  no  doubt  made  by  pressing  many  centuries  ago,  but  the  invention  of  pressed 
glass,  as  it  is  understood  to-day,  the  use  of  a  mechanical  press  with  mold,  plunger,  lever,  etc.,  is  due  to  American 
ingenuity.  Pellatt,  when  referring  to  specimens  of  the  embossed  and  pressed  glass  of  the  ancients,  says:  (a)  "No 
machinery  was  used  by  them  iu  iiroducing  any  completely  pressed  hollow  vessel  or  utensil  at  one  operation."  It 
occui's  to  me  that  if  Mr.  Pellatt,  with  all  of  his  knowledge  and  information  regarding  ancient  glass-making  and 
his  years  of  practical  connection  with  the  business  iu  England,  ascribes  the  invention  of  modern  pi'essed  glass  to 
Americans,  his  testimony  cannot  be  imi^eached. 

History  of  the  invention. — The  invention  of  the  American  press  is  ascribed  to  a  Massachusetts  carpenter 
in  the  town  of  Sandwich,  about  1827,  who,  wanting  an  article  of  glassware  made  for  some  purpose,  went  to  Mr. 
Deming  Jarves  and  asked  him  if  he  could  make  the  article  desired.  Mr.  Jarves  told  him  that  it  would  be  impossible 
for  the  glass-blowers  to  make  such  an  article.  The  carpenter,  who  was  of  a  mechanical  turn  of  mind,  asked  if  a 
machine  could  not  be  made  to  press  glass  into  any  shape.  This  idea  was  scouted  at  first,  but  upon  second  thought 
Mr.  Jarves  and  the  carpenter  fashioned  a  rude  i)ress  and  made  their  first  experiment.  This  machine  was  intended 
to  make  tumblers,  and  when  the  hot  molten  glass  was  poured  into  the  mold,  which  was  to  determine  whether  glass 
could  be  pressed,  the  experiment  was  witnessed  by  many  glass-makers  of  that  time.  They  were  nearly  all  of  the 
opinion  that  the  experiment  would  come  to  naught,  and  were  greatly  amazed  when  the  result  demonstrated  that  it 
was  possible  to  press  glass.  Prom  that  time  the  manufacture  of  articles  of  glass  by  the  use  of  pressing  machines 
gradually  developed,  until  to-day  the  bulk  of  the  glasswai'e  produced  in  this  country  is  made  with  presses.  The  first 
tumbler  manufactured  in  the  rough  improvised  press,  alluded  to  above,  remained  in  Mr.  Jarves'  possession  for 
many  years,  and  then  passed  into  the  hands  of  John  A.  Dobson,  a  well-known  glass  dealer  in  Baltimore,  and  was 
exhibited  at  the  Centennial  Exhibition  by  Hobbs,  Brocknnier  &  Co.,  when  it  was  accidentally  broken  by  Mr.  John 
H.  Hobbs. 

The  London  Pottery  Gazette,  to  which  we  have  referred  above,  in  an  article  claiming  the  invention  of  pressed 
ware  for  England,  says:  "The  first  pressed  tumbler  was  undoubtedly  English,  and  was  made  about  1836."  As 
Mr.  Jarves  made  his  pressed  tumbler  in  1827,  as  described  above,  we  think  that  the  evidence  is  conclusive  that  the 
first  pressed  tumbler  was  not  Euglish,  but  American. 

The  result  of  this  American  invention  in  cheapening  glass  has  been  most  marked.  By  the  use  of  iron  or  other 
metal  molds  immense  quantities  of  the  same  article  can  be  produced  at  a  very  low  rate.  This  invention  has  in 
fact  revolutionized  the  whole  system  of  flint-glass  manufacture,  and  has  made  it  possible  for  all  to  possess  for 
common  use  glass  that  in  gracefulness  of  form  and  beauty  of  design  and  material  was  formerly  within  the  reach 
of  only  the  most  wealthy. 

a  See  Pellatt's  Curiosities  of  Glass-making,  page  122,  note. 
1096 


MANUFACTURE  OF  GLASS.  50 

Chaptee  IX.— ancient  GLASS. 


DISCOVERY  OP  GLASS.-But  little  IS  known  of  the  early  history  of  glass-making,  and  absolutely  uothin^  of 
the  method  and  date  of  its  discovery.  The  story  told  by  Pliuy,  («)  and  repeated  substantially  by  Tacitus  (h)  and  bv 
Strabo,(c)of  its  accidental  discovery  by  some  storm-driven  Phoenician  mariners  while  cookin-  their  food  on  the 
banks  of  the  river  Belus,  (d)  is  not  entitled  to  the  least  credence.  It  is  impossible  that  the"  high  temperature 
necessary  to  the  production  of  glass  could  have  been  obtained  in  the  manner  described  in  these  fables  It  is  true 
however,  that  a  small  spot  at  the  mouth  of  this  river  supplied  a  most  excellent  sand,  which  was  used  not  only  by 
the  Phcenicians,  but  by  many  other  ancient  glass- workers,  and  even  by  the  Venetians  in  latter  times.  This  fact 
coupled  with  the  excellence  of  the  Phoenician  glass  and  the  commercial  enterprise  of  the  people,  which  carried 
the  products  of  their  manufactories  to  all  lauds,  may  have  given  rise  to  the  story  related  by  Pliny,' and  thus  for  a 
time  robbed  the  Egyptians  of  the  credit  of  a  discovery  which  is  undoubtedly  theirs. 

Probable  method  of  discovekt.— While  nothing  positive  is  known  of  the  method  of  the  discovery  of  "lass 
it  is  not  improbable  that  it  was  in  connection  with  tbe  older  art  of  metallurgy,  (e)  Many  metallurgical  operations 
produce  in  their  vitreous  slag  a  coarse  colored  glass  that  may  have  led  to  the  manufacture  of  glass  as  a  direct 
product.  All  of  the  oldest  specimens  of  glass  are  colored,  and,  so  far  as  these  have  been  analyzed,  the  coloring 
matter  is  metallic.  The  extreme  variability  in  the  composition  of  this  antique  colored  glass  led  Klaproth  to  the 
conclusion  that  many  of  the  specimens  are  merely  metallurgical  slags  remelted.  It  is  also  true  that  much  of  the 
ancient  glass  is  "  cast."  These  facts  certainly  indicate,  if  its  discovery  was  not  due  to  this  older  art,  that  metallurgy 
had  an  important  influence  on  early  glass-making. 

Egyptian  glass.— The  earliest  evidences  of  the  existence  of  the  art  of  glass-making  are  found  in  Egypt.  It 
is  impossible,  however,  to  surmise  even  at  what  time  it  began  to  be  made  in  that  country,  aside  from  the  certainty 
that  the  art  antedates  by  many  centuries  the  time  of  its  earliest  inscriptions  and  specimens.  Egyptian  chronology 
is  so  uncertain,  that  the  same  events  are  assigned  by  different  Egyptologists  to  periods  thousands  of  years  apart. 
Inscriptions,  paintings,  and  the  glass  itself,  however,  indicate  its  manufacture  at  least  from  4,000  to  0,000  years  ago.  (/) 
Eawlinson,  {g)  a  most  conservative  authoritj^,  states  that  "glass  was  known  in  Egypt  as  early  as  the  Pyramid 
Period",  which  he  places  ac  2450  B.  C.  {h)  That  at  this  early  date  the  art  of  glass-making  had  reached  a  high'degree 
of  perfection  and  development  seems  beyond  question.  The  art  of  blowing  glass  into  bottles,  fashioning  it  into 
vases  and  drinking-cups,  pressing  it  into  various  shapes,  especially  figures  of  deities,  sacred  emblems  and  coins,, 
forming  it  into  huge  masses  for  pillars,  adapting  it  for  mosaic  art,  coloring  it  to  imitate  precious  stones,  the  color 
being  of  surpassing  brilliancy,  working  it  into  beads  or  necklaces,  these  and  similar  processes  were  well  known 
and  practiced  with  great  skill.  It  would  seem  impossible  that  the  processes  necessary  to  the  production  of  these 
forms  of  glass  could  have  been  developed  without  centuries  of  practice.  The  invention  of  the  art  of  blowing  glass,  ■ 
which  is  unmistakably  figured  on  the  tombs  of  Mastaba  of  Tib,  at  I\Iemphis,  and  on  the  tombs  at  Beni-Hassan,  (i) 
is  as  remarkable  as  the  discovery  of  glass  itself,  and  would  indicate  an  advance  in  the  art  that,  in  that  day  of 
slow  development,  must  have  required  many  centuries  to  evolve.  The  manufacture  thus  early  begun  was  continued  by 
Egypt  far  into  the  Christian  era,  and  under  the  various  dynasties  and  rulers,  both  native  and  foreign,  it  continued 
to  flourish.  When  Egypt  passed  under  the  dominion  of  Rome,  its  glass  houses  found  in  the  palaces  and  villas  of  the 
tlic  imperial  city  a  larger  and  more  profitable  market  for  their  wares,  and  even  as  late  as  the  third  century  its 
glass  works  were  still  in  operation,  an  ordinance  of  Aurelian  providing  that  glass  should  form  a  part  of  the 

n  See,  Pliny's  History,  bsok  sxsvi,  chap,  xxvii. 
b  Sistorles,  book  vi. 
('  Geography,  book  xvi. 

^  This  river  runs  along  the  base  of  Mount  Carmel,  and  empties  into  the  Mediterranean  near  the  modern  city  of  Saint  Jean  d'Acrc. 
e  Metallurgy  is  one  of  the  arts  the  invention  of  -svhich  is  ascribed  by  the  Egyptians  to  Osiris,  and  while  the  first  man  was  living 
copper  and  iron  were  melted  and  worked  (Gen.,  iv :  22).     Some  writers  incline  to  tbe  opinion  that  the  discovery  of  glass  was  in  connection 
with  the  art  of  pottery  in  making  the  glassy  glaze. 

/  Among  the  earliest  traces  of  glass  are  those  found  in  the  ruins  of  Memphis,  built  by  Menes,  first  king  of  Egypt,  whose  reign  Manetho 
places  at  5004  B.  C.  The  mummies  in  the  tombs  of  this  city  wear  necklaces  of  paste-glass  beads.  Glass-blowing  is  unmistakably  figured 
»a  tlie  walls  of  the  tomb  of  Mastaba  of  Tih,  belonging  to  the  fifth  dynasty,  or,  say,  3900  B.  C.  This  is  the  earliest  representation  of  glass 
yet  discovered. 

O  See  Origin,  of  Nations,  p.  56.     For  further  account  of  glass  and  glass-making  in  ancient  Egypt,  see  Wilkinson's  Manners  and  Customs 
'fth  Ancient  Egyptians,  vol.  iii,  p.  58,  and  Rawlinson's  Herodetus,  2d  ed.,  vol.  ii,  p.  29-2.     Pellatt,  in  his  Curiosities  of  Glass-malcing,  gives 
eantifally  colored  lithographs  of  some  of  the  glass  found  in  Theban  tombs.     See  also  Glass  in  ilic  Old  World,  Loudon,  1^82. 
'( The  enumeration  of  articles  put  into  the  west  pyramid  mention  "  glass  which  might  bo  bended  and  nut  broken  ". 
iThe  tomb  is  supposed  to  be  of  the  time  of  Osirtasan  I,  some  2500  to  :1000  B.  C.     A  late  number  of  the  Saturday  Herieir,  discussing 
''antiquity  of  glass,  says  of  the  Boui-Hassau  inscription:  "A  much  older  picture,  wbick  probably  represented  the  same  manufacture,  is- 
""■ong  the  half-obliterated  scenes  in  a  chamber  of  a  tomb  of  Tih,  at  Sakkara,  and  dates  from  the  time  of  the  fifth  dynasty,  u  time  sO' 
"Biotetliat  it  is  not  possible,  ia  spite  of  the  assiduous  researches  of  many  Egyptologists,  to  give  it  a  date  in  years." 
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Egyptian  tribute.  Coins  and  tokens  of  as  late  a  date  as  tlie  eleventh  century  are  in  the  Museum  of  Paris,  and  a 
basin  of  the  same  century,  and  lamps  of  the  fourteenth,  all  the  products  of  Egyptian  glass  houses,  are  still  in 
existence.  This  long-continued  practice  of  the  art  of  glass-making  in  Egypt  was  probably  due  to  the  possession 
by  the  Egyptians  of  a  great  abundance  of  the  essential  materials,  sand  and  soda,  the  latter,  which  was  of  excellent 
quality,  being  found  native  on  the  shores  of  its  lakes.  In  a  valley  abounding  in  these  lakes  extending  northwest 
from  Memphis  the  Egyptian  expedition  of  jSTapoleon  I  found  remains  of  ancient  glass  furnaces.  In  this  locality,  at 
the  "  very  gates  of  the  lakes  of  ifitre",  the  priests  of  P'tah  or  Vulcan,  who  were  constantly  engaged  in  experimenting, 
placed  their  glass  factories,  and  Eawlinson  states  that  their  ruins  may  still  be  found.  These  glass  works,  however, 
were  not  confined  to  this  valley,  but  were  situated  also  in  the  Delta  and  along  the  Mle  valley.  Those  of  Alexandria, 
however,  were  the  most  famous,  especially  for  the  production  of  colored  hollow  glass  and  mosaics. 

Processes  of  Egyptian  glass  houses  anb  chaeactee  of  the  glass.— The  processes  used  by  these 
early  glass-makers  were,  iu  many  respects,  similar  to  those  of  the  present  day.  The  "batch"  was  melted  in 
crucibles,  and  the  glass-blower's  tool  pictured  on  the  Beni-Hassan  tomb  might  well  be  taken  as  a  representative  of 
those  iu  use  at  Pittsburgh  to-day.  Cast  glass  appears  to  have  been  a  common  product  both  of  the  Egyptian  and 
the  Phceuician  glass  houses,  and  molds  were  also  used  both  for  blowing  and  for  pressing.  Some  of  the  hollow  ware 
gives  evidence  of  having  been  made  on  wire  molds,  and  other  specimens  indicate  that  the  glass  was  molded  around 
a  core  or  "former''  of  sand.  Pressed  glass,  however,  was  not  made  as  American  pressed  glass  is  formed,  a  die  being 
used,  into  which  the  glass  was  pressed,  or  the  die  was  pressed  into  a  mass  of  pasty  glass.  The  perfection  to  which 
these  processes  were  carried,  however,  will  not  compare  with  that  attained  to-day.  Egypt  in  the  days  of  its  best 
glass-making  could  uot  produce  a  cast  plate  approaching  in  size,  purity  of  the  glass,  or  brilliancy  of  surface  those 
of  Saint-Gobain,  nor  would  her  blown  and  pressed  ware  approach  that  of  the  United  States;  but  it  must  be 
conceded,  that  some  of  the  s]:)ecimens  of  ancient  glass  that  have  been  preserved,  (a)  especially  such  as  are  evidently  the 
result  of  careful,  patient  manipulation,  are  unsurpassed  by  the  products  of  our  modern  glass-houses,  as  they  not  only 
display  a  high  degree  of  art,  but  give  such  evidence  of  exquisite  skill  and  a  knowledge  of  the  most  refined  and 
delicate  processes  that  even  now  they  excite  unbounded  admiration.  Among  these  products  may  be  mentioned 
embossed  and  molded  reticulated  vases,  glass  mosaics,  imitation  pearls,  glass  pastes  in  several  colors,  precious 
stones,  glass  eyes,  the  "ut'a"  of  mummies,  bottles,  etc.  This  perfection,  however,  is  only  seen  in  articles  of  luxury, 
and  indicates  a  degree  of  skill  on  the  part  of  the  workman  that  justly  entitles  him  to  the  title  of  an  artist  in  the 
highest  sense  of  the  word,  and  the  product  to  be  termed  a  work  of  art.  While  all  this  may  be  said  of  the  skill  displayed 
in  working  the  glass  when  made,  the  "metal",  as  glass  itself  is  technically  termed,  was  decidedly  inferior  to  that  of 
the  present  day.  White  glass,  as  we  understand  whiteness,  was  unknown,  and  the  clear,  white,  brilliant  flint-glass  of 
onr  works  of  to-day  would  have  excited  astonishment  in  the  Egyptian  and  Phoenician  glass  houses.  Most  of  the 
specimens  that  have  come  down  to  us  from  these  ancient  glass  works  are  articles  of  luxury,  and  therefore  might 
^ive  rise  to  the  belief  that  most  ancient  glass  was  of  this  character;  but  such  is  not  the  fact.  Glass  of  an  inferior 
quality,  for  common  use,  was  largely  produced,  and  it  is  probable  that  it  was  much  more  extensively  employed  by 
the  aucients  than  it  is  iu  our  time,  [b)  They  had  no  porcelain,  and  were  forced  to  use  metal  vessels  or  those  of  glass 
for  many  of  the  uses  for  which  porcelain  is  now  employed. 

Composition  of  Egyptian  glass. — The  early  Egyptian,  as  well  as  other  early  glasses,  appears  from  its 
analysis  to  be  a  soda-lime  glass,  the  Egyjitian  containing  from  70  to  72  per  cent,  of  silica,  17  to  20  per  cent,  of  soda, 
and  5  to  8i  per  cent,  of  lime,  with  some  iron  and  alumina.  Its  composition  is  very  similar  to  plate-glass  made 
without  potash,  contaioing,  however,  more  impurities. 

Phcenician  glass. — Second  to  Egypt  in  the  antiquity,  extent,  and  character  of  its  manufactures  of  glass, 
if  indeed  it  did  not  for  a  time  surpass  it  in  the  excellence  of  its  products,  was  Phoenicia,  that  wonderful  country 
which  gave  us  letters,  and  whose  nautical  skill  and  commercial  enterprise  made  the  Mediterranean,  even  in  Homer's 
time,  a  "  Phcenician  lake  ".  The  renown  of  the  workmen  of  Phoenicia  at  an  early  date  is  evidenced  in  the  selection  of  ^^'"" " 
Hiram  of  Tyre,  the  artificer,  whom  Hiram  the  king  loaned  to  Solomon  for  the  ornamentation  of  the  Temple.  Both 
Tyre  and  Sidon  were  famous  for  their  glass,  and  the  beautiful  hollow  ware  made  by  them  was  universally  celebrated  ' ' 
in  the  ancient  world.  As  already  noted,  the  river  Belus,  which  was  near  the  northern  boundary  of  Phoenicia,  ,  ' " 
furnished  a  sand  of  excellent  quality,  which  added  largely  to  the  renown  of  Phoenician  glass.  Mr.  ISTesbitt  (c)  thinks  6t 
that  among  the  earliest  products  of  Phcenicia  in  the  art  of  glass-making  are  the  colored  beads  of  opaque  glass  in  ;  '* 
great  variety  of  color  and  pattern,  called  by  the  Ashantees  "  Aggry"  beads.  These  beads  have  been  found  in  all  .  *u 
parts  of  Europe,  in  India,  and  iu  many  parts  of  Asia  and  Africa,  {d)  their  wide  dispersion,  as  well  as  the  abundance  ^^  Ukl 
of  other  forms  of  glass  that  are  probably  of  Phcenician  origin,  bearing  evidence  to  the  extent  of  this  industry,    ''Afrii 

. ______ Hk 

a  These  arc  chiefly  articles  of  luxury  or  personal  oruauient,  and  have  been  largely  preserved  through  the  custom  of  burying  witu    .j 
the  dead  articles  which  the  deceased  regarded  highly,  or  -which  were  used  constantly.  ,,,   , 

b  See  Winckleriian's  Origin  dc  I'art.  .     " 

c  So:ilh  Kensington  Mnseuni  of  Art  Hand-hoohs  :  Glass,  by  Ales.  Nesbitt,  F.  S.  A.,  page  13.  ,^^S 

ri  The?e  are  the  "Glain  ucidr"  (ailders'  eggs)    and   the  "Gleini  na  Droedh"  (Druids'  beads)  of  Wales  and  Ireland,   which  i)rn    iiif^jj 
regarded  with  snperstirious  vearration  by  the  peasantry.  ' 0^\\fk 
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and  there  is  good  reason  to  tliink  tliat  maDy  of  the  glass  vases  fouud  in  tombs  in  the  countries  washed  by  the 
Mediterranean  are  the  products  of  Phoenician  work-shops,  rather  than  of  those  of  the  country  in  which  they  are 
found. 

Chaeacteu  of  Phcenician  glass  and  processes  employed.— Spealdug  of  the  character  of  Phosnician 
glass  and  the  processes  known  and  practiced,  Kenrick  says: 

They  knew  the  effect  of  an  addition  of  manganese  to  the  frit  of  sand  and  soda  in  making-  glass  clearer.  Thoj-  used  the  blow-pipe,  the 
lathe,  and  the  graver,  and  oast  mirrors  of  glass.  They  must  also  have  Leem  acquainted  with  the  art  of  iiioitating  precious  stones  and 
coloring  glass  by  means  of  metallic  oxides.  The  "  pillar  of  emerald"  whieli  Herodotus  speaks  of  (ii,  44)  in  the  Temple  of  Hercules  at 
Tyre,  "shining  brightly  in  the  night,"  can  hardly  have  been  anything  else  than  a  hollow  cylinder  of  green  glass,  in  which,  as  at  Gades,  a 
lamp  burnt  perpetually.  («) 

Eawlinson  says  regarding  Phcenician  glass-makers: 

What  was  the  amount  of  escellBnce  which  they  attained  is  uncertain;  but  the  fame  of  the  Sidonian  glass  in  early  times  would  seem 
to  imply  that  they  surpassed  the  arWsts  both  of  Assyria  and  Egypt.  (&) 

Late  Phoenician  glass  manufacture.— As  in  Egypt,  the  manufacture  of  glass  was  continued  in  Phoenicia, 
■especially  at  Sidon,  far  into  the  Christian  era,  even  as  late  as  the  twelfth  century,  at  which  time  it  appears  to  have 
retained  some  of  its  ancient  reputation.  The  art  also  seems  to  have  found  a  place  in  the  industries  of  the  other 
Syrian  cities.  In  the  twelfth  century  some  Jews  of  Antioch  were  known  as  glass-makers.  In  the  fourteenth 
•century  Damascus  was  the  chief  seat  of  glass-making  in  the  East,  and  as  late  as  the  seventeenth  century 
glass-making  is  mentioned  among  the  industries  of  Smyrna. 

Glass-making  in  the  other  ancient  monarchies.— In  following  the  history  of  glass-making,  there  is  little  to 
note  after  leaving  the  glass  houses  of  Egypt  and  Phoenicia  until  we  reach  those  of  Eome.  The  other  great 
monarchies  do  not  appear  to  have  become  celebrated  in  this  art,  as  the  specimens  found  in  their  buried  cities  do  not 
furnish  suflicient  data  to  eaable  the  formation  of  any  judgment  as  to  the  extent  to  which  glass-making  was  practiced, 
.and  but  little  as  to  the  character  of  the  glass. 

Assyrian  glass. — Layard  found  in  the  ruins  of  Mneveh,  which  was  destroyed  625  B.  C,  a  number  of  specimens 
•of  glass,  among  which  were  a  glass  lens  and  a  small  vase  or  bowl  of  a  transparent  green  glass  with  tlie  name  and 
title  of  the  Assyrian  monarch  Sargon  (719  or  722  B.C.)  This  was  blown  in  one  piece,  and  was  then  shaj^ed  or  hollowed 
by  a  turning  machine,  and  is  regarded  as  the  earliest  specimen  of  transparent  glass.  An  earlier  vase,  with  the  name 
■of  a  Khorsabad  king,  which  Layard  found,  was  stolen  or  lost.  Many  glass  vases  and  bottles  of  elegant  shape  were 
unearthed  in  the  same  mound,  some  of  which  were  colored,  sopie  ribbed,  and  others  otherwise  ornamented.  In  the 
palace  of  Babylon,  at  Kars,  vases  and  bottles  of  gilt  glass  of  Assyrian  origin  have  lately  been  discovered,  and  M. 
Botta  found  among  the  ruins  of  Mneveh  a  round  glass  bottle  or  vial  with  oblong  black  spots  melted  into  the  glass, 
the  earliest  specimen  of  the  tear-sown  bottles  known,  the  ^^gafres  de  Venise".  The  discoveries  at  Babylon,  while 
they  show  the  use  of  glass  by  its  inhabitants,  indicate  the  possession  of  but  little  skill,  the  vessels  found  being  of 
iSmall  size,  and  the  bottles  very  frequently  misshapen.  Egypt,  however,  exported  immense  quantities  of  small 
glass  articles  to  Babylon,  and  some  of  the  glass  found  may  have  been  of  Egyptian  origin. 

Greek  glass. — But  little  is  known  of  the  history  of  glass  in  Greece.  Homer  does  not  mention  it,  Aristophanes 
being  the  earliest  writer  who  refers  to  it,  and  the  excavations  by  Dr.  Schliemann  throw  but  little  ligl^  on  the  subject. 
At  Mycenae  and  Troy  he  found  but  few  pieces  of  glass,  and  these  only  beads,  disks,  and  pieces  of  vitreous  paste. 
'General  De  Cesnola  brought  to  light  at  Dali,  in  the  island  of  Cyprus,  a  remarkable  collection  of  Greek  glass, 
•containing  1,700  pieces,  some  of  which  show  great  skill;  but  these  are  by  no  means  of  the  earliest  Greek  period,  and 
■are  placed  by  him  at  later  than  100  B.  C.  Greek  art,  however,  had  considerable  influence  upon  Roman  glass. 
The  Portland  vase,  for  example,  shows  marks  of  Greek  rather  than  of  Eoman  art,  though  it  is  not  certain  that  it 
is  of  Grecian  workmanship.  However,  it  is  certain  that  some  glass  was  made  in  Greece,  and  many  of  the  lovely 
Greek  vases  of  the  tombs  of  the  countries  of  the  Mediterranean  are  undoubtedly  of  this  kind  of  glass.  The  Greeks 
appear  also  to  have  used  glass  occasionally  for  purposes  of  architectural  decoration  during  the  best  period  of 
Grecian  art,  but  not  to  the  extent  that  it  was  afterward  used  at  Rome. 

Carthaginian  glass.— There  is  some  evidence  that  Carthage  was  the  seat  of  glass-making.  As  is  well 
known,  this  city  was  thoroughly  Tyrian,  and  the  relations  between  it  and  the  mother  city  were  very  close.  It  is 
probable  that  most  of  the  glass  used  in  the  African  colony  was  procured  in  Phcenicia.  At  the  same  time  M.  Deville. 
TV'hose  contributions  to  the  history  of  glass  have  been  so  valuable,  found  on  a  tomb  at  Lyons  the  name  of  "  Jules 
Alexander  Africanus,  citizen  of  Carthage,  artist  in  glass".  If  this  artist  was  from  old  Carthage,  he  must  have  gone 
to  Lyons  at  least  as  early  as  the  sack  of  that  city,  146  B.  C.  Mr.  G.  Rawliuson  attributes  to  Carthage  work- 
shops many  of  the  glass  objects  found  in  the  northwest  of  Africa.  The  only  glass  yet  fouud  in  the  ruins  of 
Carthage  was  in  the  tomb  of  Thapsus,  but  the  tomb  is  probably  of  the  Roman-Carthage  period. 

Etruscan  glass.— But  little  is  known  of  the  state  of  the  glass-makers'  art  in  Italy  prior  to  the  Christian  era  ; 

.but there  is  evidence  from  Etruscan  tombs  that  this  people,  who  are  noted  for  their  massive  engineering  works,  were 

acquainted  with  the  use  of  glass,  and  some  very  fine  specimens  have  been  brought  to  light.     These  specimens, 

however,  are  believed  not  to  be  of  Etruscan  origin,  and  as  yet  no  distinct  evidence  of  glass  manufacture  among 

this  people  has  been  found.  


Kenrick:  Phoenkia,  p.  249.  h  Rawlinson's  Origin  ofSations,  p. 


I0D9 


62  MANUFACTURE  OF  GLASS. 

Intkoduction  of  GLASS-JMAKiNGf  INTO  EoME.— It  is  Uncertain  when  glass-making  began  to  be  practiced  iir 
Rome.  By  some  it  is  assigned  to  536  B.  C,  but  otliers  place  its  introduction  as  late  as  the  time  of  Cicero,  106  B.  C, 
and  state  that  the  first  works  were  near  the  Flamiuian  circus.  This  latter  statement  is  probably  not  correct. 
Though  Cicero  is  the  first  Latin  author  who  refers  to  glass,  it  was  not,  however,  until  the  days  of  imperial  Eome  that 
glass-making  in  that  city  attained  any  importance,  either  by  reason  of  the  character  or  the  extent  of  its  products. 
It  is  probable  that  a  cheap  glass  had  been  made  in  Eome  before  the  time  of  the  Ciesars,  but  the  Eomans  had  been 
dependent  upou  Egypt  for  the  bulk  of  their  glass,  and  with  the  wealth  and  luxury  of  the  empire  came  a  demand 
that  stimulated  its  manufacture  and  use  to  a  degree  of  development  that  has,  in  some  respects,  never  been 
excelled,  aud  perhaps  never  equaled.  The  beginning  of  the  better  period  of  Eoman  glass  dates  probably  from 
Augustus.  The  secrets  of  the  Egyptian  glass  houses  were  secured  by  purchase  or  by  threats,  and  the  long 
fusion,  remelting  the  frit,  and  the  slow  cooling,  that  had  given  much  of  its  reputation  to  Egypt,  became  the  property 
of  Eome.  With  this  knowledge  came  perfection,  and  gold  and  silver  cups  gave  place  to  those  of  glass.  Strabo 
says  "that  in  Eome  such  improvement  had  been  made  in  the  coloring  and  process  of  working,  especially  in  making 
glass  of  a  crystalline  appearance,  that  you  might  buy  there  a  cup  and  dish  for  half  an  as".  The  degree  of  skill  in 
manipulation  shown  by  the  Eoman  glass-makers,  as  well  as  the  taste  exhibited  in  designing,  is  evident,  not  only  in 
the  stories  of  the  fabulous  sums  paid  for  samples  of  their  work,  but  in  the  exquisite  specimens  of  their  skill  that 
have  been  preserved,  such  as  the  Portland  and  the  Auldjo  vases  and  the  Naples  amphora.  These  are  as  beautiful 
objects  of  the  glass-makers'  art  as  have  been  produced  in  any  age  of  the  world,  and  though  at  some  of  the  latC' 
expositions  our  modern  glass-makers  have  shown  most  elegant  work  in  similar  style  the  work  of  the  Eomans  has 
rarely  been  excelled,  {a) 

Amount  and  variety  op  the  production  of  Eoman  glass  houses. — If  these  vases  and  other  similar 
works  show  the  skill  attained  and  the  elegance  and  variety  of  the  products  of  the  Eoman  glass  houses,  the  prodigious, 
quantity  made  is  evidenced  by  the  wonderful  abundance  of  the  fragments  of  glass  found  even  now,  not  only  in  and 
around  the  ancient  city,  but  in  all  parts  of  the  world  where  the  Eoman  legions  penetrated.  Nesbitt  states  that 
in  the  winter  of  1858-'59,  during  a  residence  of  four  mouths  at  Eome,  he  saw  in  the  hands  of  dealers  fragments, 
of  at  least  1,0. )0  to  1,200  vessels  of  colored  glass,  for  the  most  part  the  crop  of  that  season's  discoveries,  (b) 

The  number  of  specimens  of  Eoman  glass  that  have  been  found  in  Germany,  Prance,  Spain,  and  especially  in 
England,  is  very  great,  the  museums  of  those  countries  abounding  in  examples,  and  even  now  in  some  of  them 
it  is  no  uncommon  occurrence  to  bring  to  light  glass  of  the  Eoman  period.  The  use  of  glass  in  Eome  was  not 
only  very  extensive,  but  entered  into  use  for  some  purposes  to  a  much  greater  extent  than  in  modern  times.  For 
domestic  purposes,  for  architectural  decoration,  and  for  personal  ornaments,  it  was  used  far  more  extensively  than 
with  us,  and  so  common  was  its  use,  and  so  largely  and  cheaply  was  it  produced,  that,  as  stated  by  Strabo  in  the 
passage  above  quoted,  a  cup  and  a  dish  were  sold  for  a  coin  worth  a  little  less  than  a  cent. 

Later  glass-making. — As  stated,  it  is  uncertain  when  the  art  was  introduced  into  Eome.  It  was  probably 
derived  from  Egypt,  but  it  did  not  reach  jierfection  until  after  the  beginning  of  the  Christian  era.  A  company  of 
glass-makers  established  themselves  in  the  city  in  the  reign  of  Tiberius,  and  were  assigned  a  street  near  the  Porta 
Capena.  In  the  succeeding  reigns  marked  improvement  was  made,  and  in  A.  D.  220  glass-making  had  become  of 
so  much  impor^nce  that  Alexander  Severus  levied  a  tax  uixiu  its  manufacture  in  common  with  other  industries,, 
which  lasted  until  the  time  of  Aurelian,  if  not  later.  Pellatt  thinks  that  this  tax  was  one  of  the  causes  of  the 
transfer  of  the  art  to  Venice,  (c)  but  the  transfer  is  more  correctly  ascribed  to  the  incursions  of  the  barbarians,, 
and  the  dispersion  of  glass-makers  attendant  upon  them. 

Byzantine  glass. — With  the  decline  and  fall  of  the  city  of  Eome  under  the  torrent  of  the  German  and 
Hunnish  hordes  the  manufactories  fell  into  comparative  neglect  and  were  confined  to  articles  of  every-day  use.. 
When  Constantiue  the  Great,  about  A.  D.  330,  made  Byzantium  his  capital,  he  attracted  to  the  city,  with  other 
tradesmen,  the  glass-makers  of  the  Avorld.  In  the  first  half  of  the  fifth  century  the  Emperor  Theodosius  exempted 
the  glass-makers  from  all  taxatiou.  In  the  commencement  of  the  eighth  century  Justinian  II  furnished  th& 
Caliph  Walid  with  glass  mosaics  for  a  new  mosque  at  Damascus,  and  in  the  middle  of  the  tenth  century 
Eomanus  II  sent  presents  of  glass  to  Cordova;  indeed,  so  extensive  was  its  manufacture  at  Byzantium  that 
one  of  the  gates  leading  to  the  port  took  its  name  from  the  adjacent  quarter  in  which  the  glass  houses  were 
situated.  As  has  been  noted,  many  of  the  Byzantine  artisans  came  originally  from  Eome,  and  brought  with  them 
the  traditions  and  customs  of  the  art  as  it  had  been  j)racticed  there.  These,  as  was  customary  in  this  early  period, 
were  handed  down  from  father  to  son.  In  the  new  Eome  of  the  East  glass-making  for  a  while  assumed  a  front  rank 
among  the  art.s,  but  from  the  specimens  that  have  come  to  us  it  is  evident  the  skill  and  splendor  of  the  Eoman 
period  was  not  reached,  though  for  five  hundred  years  at  least  Byzantium  secured  and  held  the  markets  of  the  world. 
This  art,  with  others,  however,  fell  under  the  adverse  influence  of  the  bigoted  emperors  of  the  East,  and  the  ancient 

a  The  reproductions  of  the  Portland  va.se  in  jasper  ware  by  Wedgwood  are  well  known,  but  its  reproduction  in  glass  by  Mr.  Johtt^ 
Nortiv>'ood,  of  Wordsley,  England,  is  not  so  noted. 

h  South  Keminfiton  Museum  Art  Hand-hook :  Glass,  by  Alex.  Nesbitt,  F.  S.  A.,  page  19.  Those  interested  iu  the  character  of  Eoman. 
glass  and  its  manufactare  will  iiud  in  this  work  a  very  complete  description. 

c  See  Curiosities  of  Glass-making,  page  8,  note. 
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toclitioiis  were  wholly  lowt.     The  glass  that  belongs  probably  to  the  later  period  shows  but  little  of  the  elegance  of 
form  and  the  skill  in  manipulation  of  the  early  Byzantine  and  later  Eoman,  and  the  weakness  of  the  later  days  of  the 
eiQpire  of  the  East  had  impressed  itself  upon  its  art,  and  with  its  fall  its  artisans  were  scattered,  many  seeking  the 
shores  of  the  Upper  Adriatic  to  renew  their  art  and  restore  some  of  its  lost  glory  in  the  rising  city  of  the  refugees 
Tenice. 

Eaely  aLASS-MAKiNG  IN  OTHEK  COXJNTEIES.— The  details  of  the  manufacture  of  glass  in  other  countries 
prior  to  the  Middle.  Ages  are  imperfectly  known.  Pliny  states  that  the  glass  works  of  Gaul  and  Spain  were 
cstabhshed  before  those  of  Eome,  and  it  may  be  possible  that  this  is  true,  as  in  the  days  of  the  later  republic  and 
early  empire  Eome  was  too  intent  on  extending  its  conquests  to  give  that  attention  to  the  arts,  other  than  those 
connected  with  war,  which  it  afterward  bestowed  upon  them.  Wherever  the  Eomans  extended  their  conquests, 
however,  in  the  western  part  of  Europe,  glass  is  found  to  a  considerable  extent  in  the  ruins  of  their  occupation. 

Glass  in  France.— M.  Fillon  considers  that  the  manufacture  of  glass  in  France  began  at  Poitiers  (a)  in  the 
second  century,  (b)  These  factories  were  active  in  the  Eoman  and  Prankish  periods,  survived  the  Norman  invasion, 
and  were  left  a  legacy  to  the  gentleman  workers  of  the  Middle  Ages.  In  many  tombs  of  the  Gallo-Eoman  period 
in  the  neighborhood  of  Poitiers  large  quantities  of  vases  of  varied  form,  and  sometimes  of  delicate  and  careful 
workmanship,  are  found;  but  the  amount  found  in  these  and  other  tombs  of  France  can  only  be  described  as  immense. 
Abb6  Cochet  states  that  20,000  vases  were  found  buried  in  the  cemeteries  at  Terre-^S^igre,  Bordeaux,  and  in  many  of 
the  tombs  glass  vials,  children's  glass  toys,  beads,  twisted  sticks,  and  tiny  glass  vases,  some  not  exceeding  half  an 
inch  high,  were  very  common,  all  indicating  the  extensive  scale  upon  which  the  industry  was  operated.  In  the 
Boulogne  museum  are  preserved  some  curious  barrel-shaped  jars  of  a  low-grade  glass  quite  green  in  color,  bearing 
the  mark  of  the  imperial  factory  at  Frontincennes,  at  Foret  Eu,  which  is  supposed  to  have  been  started  in  the 
second  century,  and  was  the  school  shop  of  all  the  Korman  factories  of  later  times.  It  is  still  a  great  factory,  and 
must  surely  be  about  the  oldest  in  the  world. 

It  is  impossible  to  give  a  suggestion  even  of  the  styles  and  character  of  early  glass  found  in  France.  As 
Christianity  advanced  and  spread  over  Gaul  the  character  of  the  glass  changed,  and  in  this  way  its  history  can 
be,  in  a  measure,  traced.  Its  use  for  church  purposes  also  became  established,  a  pope  in  the  year  197  having  ordered 
that  wine  should  not  be  consecrated,  as  heretofore,  in  a  wooden,  but  in  a  glass  vessel.  Glass  chalices  were  used  in 
the  fifth  centurj%  bnt  at  last  glass  became  so  common  that  it  was  not  deemed  costly  enough  to  celebrate  this  mystery, 
and  the  church  found  it  best  to  interdict  its  use,  though  glass  vessels  were  still  used  as  late  as  the  tenth  century. 

M.  Fillon  says  that  the  written  documents  connected  with  glass  works  begin  in  the  ninth  century.  Normandy 
was  the  first  country  where  special  privileges  were  given  to  glass-workers,  and  in  the  tenth  and  eleventh  centuries 
the  first  dukes  of  Normandy  bestowed  special  glass-making  privileges  on  four  families  attached  to  their  persons, 
these  families  continuing  the  manufacture  of  glass  and  enjoyed  their  privileges  up  to  the  last  century ;  and  to  this  day 
descendants  of  one  of  these  families,  the  Brussards,  are  to  be  found  as  glass-makers. 

Spain. — If  Pliny's  statement  quoted  in  connection  with  France  be  true,  glass  was  made  in  Spain  before  it  was 
in  Eome.  As  to  the  localities  of  these  early  woi  ks,  Mr.  Nesbitt  quotes  Sinobas  as  authority  that  in  the  Ibero-Eoman 
period  "  glass  was  made  chiefly  in  the  valleys  which  run  from  the  Pyrenees  to  the  cost  of  Catalonia  near  the  Ebro, 
also  iu  Valencia  and  Murcia.  Euins  of  furnaces  still  met  with  in  these  parts  are  small  in  diameter".  It  is  believed 
that  the  manufacture  continued  to  exist  under  the  Gothic  kings,  though  others  are  of  the  opinion  that  the  art  did 
not  survive  the  invasion  of  the  barbarians.  There  is  evidence  that  iu  the  seventh,  tenth,  twelfth,  thirteenth,  and 
fourteenth  centuries  glass  was  made  in  various  parts  of  Spain.  An  edict  of  1324  banishes  all  glass  cn^ens  from 
inside  the  city  of  Barcelona,  and  after  this  date  large  quantities  of  glass  seem  to  have  been  manufactured  iu 
Spain,  both  for  home  use  and  exportation. 

Geemany. — In  Germany  also  the  influence  of  Eome  on  the  early  glass  is  marked,  and  it  is  probable  that  glass 
was  made  in  the  vicinity  of  Cologne,  Treves,  and  other  places  near  the  Ehine  during  the  Eoman  occupation,  but 
many  questions  in  connection  therewith  are  as  yet  unsolved.  As  to  the  glass  of  later  times  there  is  similar 
uncertainty.  The  drinking  glasses  found  in  the  Saxon  graves  of  Germany  are  similar  to  those  found  in  France  and 
England,  but  it  is  undetermined  whether  these  were  made  in  the  countries  in  which  they  were  found,  or  are  all  the 
product  of  one  of  these  countries,  and  if  so,  which  one.  It  seems  probable,  however,  that  the  art  of  glass-making 
was  not  wholly  allowed  to  die  out  after  the  Eoman  dominion  had  passed  away.  The  early  glass  of  Germany  was 
inferior  in  color  and  ornamentation  to  that  of  its  more  southern  and  artistic  rivals,  bnt  it  was  superior  to  them  iu 
hardness.  The  first  notice  of  glass-making  in  Germany  in  any  document  yet  published  is  that  to  the  Bishop  of 
Mainz,  elsewhere  referred  to,  in  which  the  Abbot  of  Wearmouth,  England,  wrote  about  the  middle  of  the  eighth 
century,  asking  him  to  send  him  workmen  who  "can  make  vessels  of  glass  well".  Window-glass  was  also  made 
in  Germany  at  a  very  early  period,  and  mirrors  were  made  as  early  as  the  twelfth  century.  The  use  of  the  tin 
amalgam  is  claimed  as  a  German  invention  of  the  fourteenth  century,  and  German  authors  claim  the  invention  of 
fainted  glass  for  their  workmen. 


0  See  Glass  in  the  Old  JTorld  (page  126),  to  wliicli  I  am  indebted  for  mucli  of  the  iuformation  about  early  French  glass. 
i  This  can  hardly  be  so  if  Pliny's  statement  is  true. 
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British  Islands. — Thougli  the  evidence  seems  to  indicate  that  glass  was  made  in  England  by  the  Eomans,  it 
is  not  as  yet  quite  fully  determined  that  such  was  the  fact.    Beads  and  glass  vessels  of  various  kinds  are  found  iu' 
tombs  of  the  Koman  period,  and  fragments  of  ornamented  glass,  and  even  of  window-glass,  are  often  met  with  in  the- 
ruins  of  towns  and  villas;  but  the  similarity  in  most  instances  of  these  to  Eoman  glass  lead  to  the  belief  that  they 
were  imported.     The  probabilities  are  that,  if  glass  was  made  in  England  by  the  Romans,  it  was  of  the  coarser 
kind,  the  finer  articles  being  the  product  of  other  countries.     The  remains  of  a  glass  furnace  found  at  Buckholt  in 
1860,  however,  if  it  was  of  Eoman  origin,  which  is  doubtful,  would  prove  that  colored  and  ornamented  glass  was 
made  in  England  in  the  days  of  the  Eoman  occupancJ^     It  is  worthy  of  note  that  some  authors  claim  that  glass  was 
made  in  Britain  in  pre-Eoman  times;  but  if  it  was,  it  must  have  been  of  the  coarsest  and  most  common  kinds.    In 
Kentish  graves,  dating  from  about  the  time  of  the  conversion  of  the  Saxons  to  Christianity,  many  vessels  of  glass, 
mostly  the  peculiar  elongated  tumblers,  are  found,  which  ISTesbitt  thinks  there  is  some  reason  to  believe  were  made 
in  England,  though  they  resemble  greatly  French  and  German  drinking  vessels.    At  what  time  the  manufacture  of 
glass  became  firmly  established  in  Britain  is  not  known.     In  A.  D.  670  an  attempt  was  made  to  establish  a  glass 
factory  at  ISTewcastle-on-Tyne,  but  it  was  a  failure,  and  eight  hundred  years  passed  before  the  attempt  was  renewed 
but  in  A.  D.  675,  when  Benedict  made  glass  for  his  monastery  at  Wearmouth,  he  imported  workmen  from  France,  who 
were  probably  skilled  in  making  cast,  not  blown,  glass  for  the  windows,  and  eighty  years  later  the  Abbot  of 
Wearmouth  asked  the  Bishop  of  Mainz,  in  Germany,  to  send  him  a  maker  of  glass  vessels.     For  some  centuries  from 
this  glass-making  seemed  to  languish  in  England. 

Little  ancient  glass  is  found  in  Scotland.  Rome  had  but  little  foothold  on  its  shores,  and  but  few  fragments  of 
Roman  glass  have  been  found.  Even  the  Druids  left  but  f^w  of  their  paste  beads  to  be  preserved  in  tombs.  No 
record  of  glass-making  in  this  country  exists  until  1620. 

In  Ireland  there  are  more  evidences  of  early  glass-making  than  in  Scotland.  The  art  seems  to  have  been 
practiced  at  an  early  period,  and  mosaic  glass  dating  as  earlj'  as  1112  exists.  Some  chalices  are  also  in  the 
musenm  of  the  Irish  Academy  that  are  supposed  to  date  from  the  ninth  and  tenth  centuries. 

Persia,  that  ruled  Egypt  so  long,  carried  away  captive  its  most  skilled  workmen  and  artists  and  employed 
them  in  building  and  decorating  their  famous  cities,  Persepolis  and  Susa,  and  among  the  ruins  of  these  cities  to  this 
day  are  found  fragments  of  mosaics  and  other  glass,  evidently  the  work  of  these  Egyptian  captives.  At  least  4;0(>' 
B.  C.  the  Persians  made  glass,  as  the  Athenian  ambassadors  to  Ecbatana  drank  "  wine  out  of  glass  and  golden 
cups",  and  the  remarkable  cup  of  Chosroes  I  (A.  D.  532)  proves  that  the  art  was  practiced  long  into  the  Christian 
era;  and  even  to  the  present  glass  works  are  in  operation. 

China. — The  same  mistiness  that  surrounds  everything  in  connection  with  the  arts  of  this  mysteri.'ius  empire 
attaches  to  glass-making.  There  seems  some  reason  to  believe  that  glass  was  made  in  this  country  before  the 
Christian  era,  though  it  does  not  appear  to  have  attained  much  importance.  The  ancient  books  state  that  mirrors 
were  made  from  pebbles  and  materials  obtained  from  the  sea  and  reduced  to  ashes,  which  is  a  fair  description  of 
glass-making.    A  factory  still  in  existence  in  Shan-tung  is  believed  to  date  as  far  back  as  the  third  century. 

India. — There  are  few  traces  of  the  manufacture  of  glass  in  India.  The  remark  of  PUny  that  Indian  glass, 
was  the  finest,  being  made  from  crystal,  is  now  believed  to  refer  to  Chinese  glass,  as  no  examples  of  early  glass  of 
undoubtedly  Indian  origin  have  yet  been  found. 


Ohaptee  X.— modern  GLASS. 


Modern  glass-making  dates  from  Venice.— We  have  dated  the  history  of  glass-making  from  the  workshops- 
of  Venice  and  its  island  of  Murano.  It  was  in  the  glass-houses  of  that  "  gentile  island",  (a)  as  Howell  terms  it,  that 
the  art  that  produced  the  beautiful  and  exquisite  forms  of  Eoman  glass  was  revived,  and  from  its  "  whole  street  of 
glass  furnaces  "  came  the  knowledge  and  inspiration  as  well  as  many  of  the  workmen  who  carried  its  manufacture 
into  many  of  the  countries  of  Europe,  and  laid  in  these  countries  the  foundations  of  the  glass  industry  that  has 
continued  until  the  present  time. 

Venetian  glass  did  not,  however,  at  once  attain  the  full  measure  of  its  reputation.  For  many  years  after  the 
establishment  of  the  industry  in  that  city  Egyptian,  Phoenician,  Eomgn,  and  Byzantine  glass  were  those  of  most 
repute  in  the  markets  of  the  world,  while  the  earlier  products  of  the  Venetian  glass  houses  were  of  a  greatly 
different  character  from  those  that  in  the  sixteenth  century  gave  Venice  such  renown. 

a  See  HoiveU's  FamiUar  Lcttcm.     First  letter  dated  Venice,  May  20,  1621. 
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INFLUENCE  OF  BAEBATiiANS  UPON  GLASS-MAKiNG.-Glass-making,  with  all  other  arts,  felt  the  iuflueoce  of 
the  barbanan  de  uge  and  that  straBge  stupor  that  marks  the  centuries  from  the  close  of  the  fifth  to  the  close  oJ 
the  eleventh.  The  demand  tor  glass  for  other  than  the  most  common  uses  quite  ceased  when  t^e  barbaTans 
conquered  Ro.ne  and  appropriated  its  wealth.  The  glass  works  of  the  imperial  city  were  brok  n  up  and  the 
workmen,  for  the  most  part,  slam  or  scattered,  while  those  that  continued  the  art,  from  lack  of  opportun  "  soon 
lost  heir  cunmng.  Only  in  one  branch  dul  any  of  the  former  glory  remain:  the  manufacture  of  mo  S  and 
Teatth  "       "'■        "''  ''  "  '"  "'"^  "'  *'"  "''''  *'"  '^'"'^^  ^"^'^^^  glass-making  from  perishing  from 

KEYIYAL  OF  AKT  INFLUENCED  aLAss-MAKiNG.-Such  was  the  condition  of  glass  manufacture  when  the  work^ 
of  yemce  began  to  assume  importance;  but  as  the  eleventh  century  drew  to  a  close  the  great  cities  of  Germanv  and 
I  aly,  mth  their  opportunities  for  commerce  and  the  arts,  arose,  and  among  them  the  Republic  city  of  Venice  and 
theartisans  m  glass  of  reputation  were  attracted  to  this  rising  city  and  shared  in  the  great  art  revi;al  of  the  Italian 
Eenaissance  The  false  and  debasing  canons  of  the  art  of  the  dark  ages  were  cast  aside,  and  from  the  study  of 
the  pure  and  simple  antique  came  those  great  works  in  modern  glass  that  are  regarded  as  masterpieces  inform 
ana  color.  ^ 

EARLY  Venetian  OLASS-MAKING.-It  is  not  known  when  glass  began  to  be  manufactured  in  Venice.  The 
Venetians  place  the  date  as  early  as  the  fifth  century,  but  there  is  no  evidence  of  its  existence  earlier  than  the 
eleventh,  wi  h  the  exception  of  certain  mosaics  that  may  be  of  Byzantine  origin.  lu  the  thirteenth  century  the  art 
had  grown  to  considerable  magnitude,  and  about  the  middle  of  this  century  codes  of  rules  for  regulating  glass- 
workers  were  drawn  up  In  1291  the  Council  of  Ten,  to  guard  against  fire,  ordered  that  the  glass  furnaces  in  the 
Mty  should  be  demolished,  but  that  they  mast  be  reconstructed  iu  the  district  of  Venice.  This  led  to  the 
estabhshment  of  works  at  Murano.  This  edict  was  afterward  modified  so  as  to  allow  the  manufactories  of  small 
wares  to  remain,  provided  there  were  fifteen  paces  left  between  the  works.  In  1275  the  council  prohibited  the 
exportation  of  glass-making  material,  and  in  1295  renewed  it;  in  addition,  it  levied  a  heavy  fine  upon  all  dass- 
raakers  who  should  leave  Venice  to  practice  their  art  in  other  cities,  and  in  1474  death  was  made  the  penaltv.  At 
ihis  time  the  fame  of  Venetian  glass  had  become  so  great  that  extraordinary  efforts  were  made  to  induce  workmen 
to  leave  Venice  and  establish  its  manufacture  in  other  countries,  and  England,  Spain,  and  Flanders  all  endeavored 
to  secure  workmen  to  build  up  their  glass  works.  This  was  the  occasion  of  the  edicts  of  the  great  council  to  which 
we  have  referred.  («)  In  the  sixteenth  and  seventeenth  centuries  glass-making  reached  its  highest  development  in 
Venice,  from  which  time  it  began  to  decline,  amd  in  the  eighteenth  century  England,  France,  and  Bohemia  began 
to  compete  successfully  with  Murano,  interrupting  its  trade,  and  the  works  became  idle,  the  glory  of  Venetian 
glass  departed,  and  only  beads  and  common  ware  came  from  the  shops  that  for  five  centuries  had  given  an 
incontestable  superiority  to  Murano.  This  lethargy  remained  until  the  art  was  recentlv  revived  through  the  eftbrts 
of  Dr.  Salviati. 

Extent  of  the  industry  at  Venice.— The  extent  to  which  this  art  was  practiced  in  Venice  can  be  inferred 
from  the  fact  that  in  the  time  of  its  prosperity  8,000  men  were  regularly  employed,  and  the  glass  houses  extended  in  an 
unbroken  line  for  a  mile  along  one  of  the  streets  of  Murano.  The  manufacture  was  not  carried  on,  as  now,  in  large 
establishments,  but  by  artisans  working  on  a  small  scale,  which  may  account  for  the  great  variety  of  form.  For 
the  most  part,  the  glass,  with  the  aid  of  the  pincette,  was  shaped  before  the  blow-pipe,  and  the  forms  of  the  product 
were  vessels,  window-glass  and  mosaics,  optical  glass,  mirrors,  and  beads. 

Condition  and  eesteiction  of  workmen — Mr.  Jarves,  in  his  admirable  paper  in  Harper's  Magazine  on 
Venetian  glass,  in  speaking  of  the  causes  that  produced  such  a  body  of  workmen  and  ^maintained  the  superiority 
of  its  glass  through  so  many  centuries,  says :  ♦ 

A'5  early  as  1500  there  were  t  weuty-four  glass  houses  at  work  at  Murano,  each  having  more  or  less  its  speci  alty.     The  fui-naces  iu  general 

were  small.    Daring  the  perioi  of  its  greatest  prosperity  (the  fifteenth,  sixteenth,  and  seventeenth  centuries)  Murano  counted  30,000 

in  a  Jitants,  now  reduced  to  about  5,000.     Each  owner  of  a  factory  was  obliged  to  contribute  annually  a  certain  sum  into  a  common  fund 

I'    6  succor  of  the  unfortunate  of  their  own  class,  poor  and  infirm  artisans,  or  those  out  of  employment,  and  for  the  maintenance  of  the 

c  00  s  of  inventive  design.     No  apprentice  could  be  admitted  as  a  master-workman  before  passing  a  strict  examination  in  his  art  and 

proving  his  skill  iu  the  manufacture  of  certain  objects.     The  candidate  was  elected  into  the  body  of  masters  by  their  secret  ballots.     Each. 

ory  was  subject  to  inspection,  night  or  day,  by  certain  officers,  wkoseduty  was  to  see  that  the  work  was  regular  according  to  the  statutes, 

no  othe  quantity  and  quality  of  the  objects,  and  that  no  glass  in  fragments  or  cullet  be  exported.     Proprietors  and  master-worknicu 

eu  years'  experience,  if  they  honorably  failed  and  had  no  other  means  of  subsistence,  were  entitled  to  pensions  of  TU  ducats  annually. 

en  there  were  more  master-workmen  than  could  be  profitably  employed,  it  was  forbidden  to  increase  their  number  from  the  appreutic-es 

1    nere  was  a  real  call  for  new  hands.     Whoever  became  a  member  of  the  guild  was  obliged  to  take  an  oatii  of  fidelity.     N.i  one  who 

^regular  discharge  from  his  employer  could  be  received  into  the  service  of  another,  and  every  proprietor  was  obliged  to  seal  his 

^ith  his  own  trade-mark.     It  was  forbidden  to  employ  strangers  uuder  any  pretense.     If  there  were  not  enough  of  the  Muranese  at 

or  labor,  or  to  exercise  the  art,  Venetians  only  might  have  the  privilege,  but  they  must  be  duly  qualified.     No  employer  could  hire 

fiffl,'    '''""'"'''^"lan  who  was  in  debt  to  another  of  the  guild.     Such  were  some  of  the  regulations  to  keep  the  art  in  a  high  state  of 

■  cy,  and  which  for  more  than  five  centuries  gave  it  an  incontestable  superiority  in  its  special  aim  over  other  establishments  in 

.  '  '     ^'^  fills,  Murano  became  as  artistically  famous  for  its  glass  as  Urbino,  Pesaro,  Gubbio,  or  Chafi'agiola  at  the  same  time  for 

"JO  ica,  but  with  far  greater  commercial  development. 


t  IS  impossible  to  follow  the  history  of  glass-making  at  Venice.     An  admirable  account  will  be  found  in  Nesbitt's  '•  Glass ''  in  the 
'^nKemington  Art  Hand-Uol. 
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Gla«s  in  the  dark  ages. — As  has  already  been  stated,  the  barbarian  invasions  and  the  destruction  or 
decadence  of  the  Eomau  power  brought  with  it  a  decline  in  the  art  of  making  glass.  The  conquerors  of  Eome  had 
but  little  in  common  with  the  taste  and  refinement  that  have  sought  and  preserved  as  precious  treasures  the  dainty 
and  exquisite  gems  of  the  glass-maker's  art  of  which  so  many  evidences  remain,  and  under  their  early  dominion  it 
seems  probable  that  only  the  commoner  and  more  useful  forms  of  glass  were  produced.  Thus  it  would  appear  that 
while  glass-making  in  most  of  its  higher  and  artistic  processes  was  a  lost  art  for  some  centuries,  it  was  not  wholly 
forgotten,  but  in  all  countries  where  Eoman  euteriirise  had  established  glass  houses  the  art  was  preserved.  I( 
seems  certain  that  Prance,  Germany,  Spain,  and  possibly  England,  made  glass  during  the  period  of  its  decadence, 
and  thus  kept  alive  the  practice  of  the  art  that  was  afterward,  under  the  influence  and  example  of  Venice  and 
by  the  art  of  its  workmen,  to  grow  in  most  of  these  countries  into  the  glass  works  of  to-day. 

France. — It  is  reasonably  certain  that  the  manufacture  of  glass  has  not  been  wholly  lost  in  France  at  anytime 
since  the  days  of  Pliny  and  the  Romans.  The  glass  works  at  Poitiers,  which  were  of  so  much  importance,  and 
which,  if  the  evidence  of  the  tombs  in  its  neighborhood  is  to  be  taken,  produced  such  enormous  amounts  of  glass 
during  the  Eoman  period,  seem  to  have  maintained  a  continued  existence  and  to  have  been  of  no  little  account 
even  into  the  eighteenth  century,  when  the  industry  declined  under  the  competition  of  the  glass  houses  of  La 
Eochelle  and  Nantes.  There  is  no  doubt,  however,  that  the  works  of  Poitiers  felt  the  same  adverse  influences  as  fell 
tupon  those  of  all  Europe,  and  also  that  the  new  skill  and  the  advance  in  its  art  that  marked  the  close  of  tha 
sixteenth  century  came  from  Venice.  In  1572  one  Salviati,  "  gentilhomme  de  Murano,"  came  to  Poitiers  to  practice 
bis  art,  and  was  undoubtedly  accompanied  or  followed  by  others.  Their  presence  is  evidenced  in  the  efiPoi'ts  to 
produce  fine  and  ornamented  wares,  and  enameled  glass,  pretty  drinking-cups,  vases,  and  bottles,  both  white  and 
colored,  were  someof  the  products  of  the  period  that  followed  the  coming  of  these  gentlemen  of  Murano.  G-1  ass-making, 
.however,  was  by  no  means  confined  to  the  neighborhood  of  Poitiers,  as  works  were  erected  at  Provence  as  early  as 
the  thirteenth  century,  and  attained  considerable  skill  in  the  sixteenth.  Large  quantities  of  glass  were  made  in 
Normandy  in  the  twelfth  century,  and  the  le  Valliant  family,  upon  whose  ancestors  Charles  VIII,  in  1490,  conferred 
the  "  privileges  de  verrerie",  have  continued  its  manufacture  up  to  the  present  century.  In  the  Boulogne  museum 
are  some  barrel-shaped  jars  from  the  imperial  factory  of  Frontincennes,  which  is  supposed  to  date  to  the  second 
century,  and  is  still  a  great  factory.  In  1598  Henry  IV  permitted  two  "  geutilshomme  verriers  ",  natives  of  Mantua, 
to  establish  themselves  at  Eouen,  in  order  to  make  "verres  de  crista!,  verres  dor^s,  emaulx,  et  autres  ouvrages  qui 
se  font  i\  Venise",  and  in  1603  the  same  king  established  works  at  Paris  and  Nevers.  Colbert,  the  great  finance 
minister  of  Prance,  who  did  so  much  for  French  industry,  wrote  to  his  ambassador  at  Venice  in  1664  requesting 
;him  to  procure  workmen  for  a  glass  house;  but  the  story  runs  that  the  ambassador  replied  if  he  did  so  he  ran  the 
risk  of  being  thrown  into  the  sea.  In  1665,  however,  eighteen  Venetian  glass-makers  were  obtained,  and  the 
manufacture  of  mirrors  was  begun  at  Paris.  Colbert  united  this  with  another  existing  at  Tour-la-ville,  near 
Cherbourg,  and  in  1693  the  united  works  were  transferred  to  Saint-Gobain,  where  the  manufacture  is  still  carried 
on  upon  a  very  large  scale.  It  was  about  this  date  also  that  Thevart  rediscovered  the  method  of  casting  plate-glass, 
and  succeeded  in  making  plates  84  by  50  inches.  ■ 

For  a  time  in  the  eighteenth  century  France  seems  to  have  lost  the  art  of  making  "vases  de  verre",  as  in  1759 
ithe  Academy  of  Sciences  offered  a  prize  for  the  best  essay  on  the  means  by  which  the  art  could  be  revived.  If  this 
was  true.  Prance  has  abundantly  recovered  its  prestige,  and  Baccarat  wares  are  to-day  the  rival  of  any.  Prance  seems 
also  for  a  while  to  have  been  behind  its  neighbors  in  the  manufacture  of  blown  window-glass.  Even  in  the  beginning 
of  the  eighteenth  century  the  French  imported  from  Germany  and  Bohemia  whatever  window-glass  of  the  better 
sort  they  used.  In  1740  an  association  for  the  making  of  French  cylindrical  or  broad  window-glass  was  formed  by 
Drolinvaux,  workmen  beingTdrawn  from  Germany,  and  a  manufactory  was  established  at  Lettenbach  (Saint-Quhin), 
which  attained  good  repute,  and  became  later  the  parent  factory  of  the  modern  French,  Belgian,  and  some  Enghsh 
.plate-glass  works.  ' 

A  late  German  writer,  from  whom  the  above  statement  is  derived,  states  also  regarding  the  influence  of 
Germany  on  French  glass-making : 

By  holding  closely  together,  and  Ijy  steadily  and  firmly  repelling  French  apprentices,  the  workmen  who  had  been  attracted  from 
Germany  kept  ofif  the  competition  of  the  natives  of  the  couatry  during  a  long  time,  and,  as  a  consequence,  even  at  the  present  day, 
among  the  French  artisans  in  glass  a  very  great  majority  bear  German  uaraea,  while  German  words  and  phrases  are  very  numerous  among 
the  technical  terms  of  the  art. 

The  first  lead-flint  glass  melted  in  France  was  by  Lambert,  at  Saint-Cloud,  in  1784.  In  1790  the  crystal 
manufactory  of  Muensthal,  or  Saint-Louis,  was  founded.  In  1823  d'Artigues  bought  the  glass  manufactory  of 
Saint- Aime,  and  changed  it  into  the  world-famous  "Crystallerie  de  Baccarat". 

Spain. — In  this  country,  as  in  France  and  Germany,  glass  was  made  in  the  Eoman  period,  and  it  is  probable 
that  its  manufacture  did  not  wholly  cease  in  the  dark  ages,  though  this  is  not  as  well  settled  as  in  the  case  of 
France.  Seiior  Juan  F.  Eiano  (I  quote  from  Nesbitt),  in  the  introduction  to  the  catalogue  of  art  objects  of  Spanish 
produttion  in  the  South  Kensington  museum,  has  supplied  much  information  with  regard  to  the  later  history  of 
Spanish  glass-making.     lie  commences  the  modern  history  of  the  art  in  Spain  by  stating  that  an  Arab  author  of 
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the  tbirteeDth  century  says  that  Mercia  was  reuowned  for  tlie  fabrication  of  glass  and  pottery,  of  both  which 
materials  large  vases  of  the  most  exquisite  and  elegant  shajies  were  made  by  the  Moors;  and  that  "Almeriawa.s 
also  famous  for  the  fabrication  of  all  sorts  of  vases  and  utensils,  whether  of  iron,  copper,  or  glass".  The  maldn"- 
of  glass  at  Barcelona  was  probably  of  equal,  if  not  of  greater  antiquity. 

In  a  municipal  edict  of  lolii  is  a  prohibition  that  the  glass  ovens  should  be  inside  the  city.  In  1-1.35  permission 
was  granted  to  the  "vidrieros"  to  form  a  corporation  under  the  patronage  of  Saint-Bernardino,  and' from  this 
period  some  of  the  members  figure  as  holding  municipal  charges.  Jeronimo  Paulo,  who  wrote  in  1491  a  description 
in  Latin  of  the  most  remarkable  things  at  Barcelona,  says  "  they  also  send  to  Eome  and  other  places  many  glass 
vessels  of  different  sorts  and  kinds,  which  may  well  coaipete  with  those  of  Venice".  Marineus  Siculus,  who  w'lites 
at  the  beginning  of  the  sixteenth  century,  says  '-that  the  best  glass  made  in  Spain  is  that  of  Barcelona";  and 
Gaspar  Baneiros,  in  his  Chronographia,  published  at  Goimbra  in  1562,  mentions  that  excellent  glass  was  made  at 
Barcelona,  almost  equal  to  the  Venetian.  From  the  beginning  of  the  seventeenth  century  there  are  several  allusions 
to  the  merit  of  the  Barcelona  glass,  and  to  the  vast  quantity  which  was  exported. 

Glass  was  also  made  at  Cadalso,  in  the  province  of  Toledo,  as  early  as  the  beginning  of  the  sixteenth  century; 
other  works  were  at  Torre  de  Esteban,  Hambroz,  in  IGSO,  which  gave  the  most  brilliant  results,  and  at  Eecuenco^ 
in  the  province  of  Cuenca,  in  the  beginning  of  the  sixteenth  century,  and  in  1722;  also  in  the  seventeenth  century 
at  Valdemaquada,  in  the  province  of  Avilo.  In  a  royal  schedule,  dated  1680,  stating  the  prices,  at  which  thiug-s 
were  to  be  sold  in  Madrid,  glass  made  at  Barcelona,  Valdemaquada,  and  Villafranca  in  imitation  of  the  Venetian 
is  mentioned;  and  the  glass  of  Valdemaquada  was  sold  for  a  higher  price  than  that  made  at  the  other  placeh. 
There  was  also  an  important  manufactory  at  La  Granja,  famous  for  fine  chandeliers,  mirrors,  and  engraved  glass. 

What  we  have  of  the  products  of  these  factories  scarcely  seems  to  support  the  assertion  that  the  glass  rivaled 
Venetian,  though  several  pieces  in  the  collection  formed  by  Seilor  Iliano  closely  resemble  the  products  of  Murano. 
One  reason  of  the  success  of  so  many  factories  making  glass  of  the  same  character  as  Venetian,  and  of  the  failures 
of  England,  was,  no  doubt,  that  the  Spanish,  in  the  interior  of  a  country  ill  provided  with  the  means  for  the  transport 
of  SDuh  an  article,  did  not  sustain  so  severe  a  competition  as  the  English  factories. 

Spain  is  not  a  country  very  productive  of  fuel,  and  doubtless  when  the  glass  houses  had  burned  up  the  wood  in 
their  neighborhood  the  manufacture  ceased  to  be  profitable.  It  would  seem  that,  except  near  the  coast,  the  glass 
must  have  been  made  with  potash  obtained  from  the  lees  of  wine  or  from  burnt  wood,  as  the  transport  of  soda, 
either  from  Egypt  or  from  the  coast,  on  which  it  could  be  produced  from  seaweed,  would  have  been  extremely  costly. 
At  Barcelona  and  other  places  on  or  near  the  coast  soda  may,  of  course,  have  been  used. 

Germany. — Though  the  specimens  found  in  the  neighborhood  of  Cologne,  Treves,  and  other  places  bordering 
on  or  near  the  Ehine  indicate  that  glass  was*  made  during  the  Boman  occupation,  it  is  not  clear  that  it  continued 
to  be  manufactured  after  this  time.  From  the  tenth  to  the  fourteenth  century,  however,  it  is  certain  that  window- 
glass  was  made  in  considerable  quantities,  and  the  letter  of  Cuthbert,  Abbot  of  Wearmouth,  to  Lullo,  Bishop 
of  Mainz,  about  the  middle  of  the  eighth  century,  would  indicate  that  glass  vessels  were  made  as  early  as  this. 
Vessels  of  the  sixteenth  centurj^,  however,  are  quite  common,  among  them  the  "wiederkoms",  some  of  which  are 
twenty  inches  high,  the  oldest  of  which  the  date  can  be  ascertained  being  1553.  From  the  wood-cuts  in  Agricola'.s 
De  Be  MetalUoa,  published  in  1556,  we  may  gather  some  idea  as  to  the  products  of  German  glass  houses  at  that 
time,  which  seem  to  be  vases,  bottles,  and  retorts,  but  he  does  not  indicate  that  any  fine  glassware  was  made 
in  Germany.  About  the  year  1600  glass  was  extensively  made  m  Bohemia  and  other  parts  of  Germany,  and  the 
fine  crystal  glass  of  Bohemia  may  date  from  this  time.  In  1609  glass-cutting  was  practiced,  and  some  of  the  work 
in  this  century  was  said  to  be  of  remarkable  fineness  and  delicacy.  The  invention  of  etching  with  fluoric  acid  is 
ascribed  to  Henry  Schwanhard  in  1670.  The  Electoral  glass  works,  on  the  Isle  of  Peacocks,  near  Potsdam,  was 
established  in  the  eighteenth  century,  and,  under  Kunckel's  management,  gained  great  celebrity  for  its  gold  ruby. 
Then,  under  the  ministry, of  Danckelmanu,  French  workmen  were  drawn  into  the  country,  and  under  Moor's 
management  the  manufacture  for  blown  plate-glass  was  established  in  1695  at  ]S"eustadt-on-the-Dosse,  whose 
workmen,  when,  after  Danckelmann's  overthrow,  ISTeustadt  for  a  time  fell  into  stagnation,  founded,  at  the  instigation 
of  the  elector,  Lothar  Franz,  the  mirror  manufacture  at  Lohr-on-theMayn,  which  in  course  of  time  attained  to 
great  distinction.  Similar  manufactures  were  soon  afterward  estabMshed  at  Schleichach,  near  Wurtzburg ;  at 
Fahrafeld,  near  Vienna;  at  Gruenplan,  near  Hanoverian  Minden;  at  Senftenberg,  in  the  electorate  of  Saxony;  and 
at  Alten-Kronau,  in  Hesse.  Finally,  in  1710,  through  the  influence  of  Count  Eechtskron,  mirror  or  plate-glass  casting 
was  introduced  from  France,  and  a  mirror  foundery  was  established  after  the  model  of  Saint-Gobaiu  at  Xeuhaus 
with  French  workmen,  which,  though  protected  in  every  way  and  defended  by  prohibitive  regulations,  in  172S  passed 
owr  to  the  Austrian  state.  In  fact,  plate-glass  casting  did  not  prosper  in  the  beginning  any  better  in  Germany 
than  in  Prance.  As  little  successful,  too,  were  the  attempts  in  various  places  made  to  obtain  useful  flint-glass  for 
optical  purposes,  and  it  was  not  until  1806  that  TJtzschneider,  at  Benedictbeuren,  produced  such  an  article  of  the 
'^^^  as  answered  the  ends  for  which  it  was  required. 

Bohemia.— It  was  in  Bohemia  that  Venetian  glass  first  found  a  successful  rival,  this  rivalry  being  at  first 
manifest  in  the  quality  of  the  glass  itself.  Venetian  glass  had  never  been  noted  for  the  purity  of  the  metal,  and 
70  M  M  ^^^^ 
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-viith  tlieir  purer  materials  the  Bohemians  Avere  able  to  produce  a  much  whiter  glass  than  the  Venetians  could  with, 
their  somewhat  impure  sand  and  soda  from  seaweed.  The  Bohemian  crystal,  therefore,  soon  became  noted,  and  for 
centuries  was  held  in  high  estimation,  and  only  lost  its  pre-eminence  with  the  invention  of  English  flint.  But  it 
was  not  alone  in  the  purity  of  its  glass  that  Bohemia  became  the  successful  rival  of  Venice,  for  in  the  beginning  ot 
the  seventeenth  century  the  decoration  of  glass  by  engraving,  i^robably  a  Bohemian  invention,  which  soon  became 
the  fashion,  sadly  interfered  with  the  products  of  the  Italian  city.  The  cut-glass  was  especially  noted,  and  so  sharp 
and  injurious  did  the  competition  become  that  one  Briati,  a  glass-maker  of  Murauo,  determined  to  go  to  Bohemia 
and  learn  the  secret,  and  accordingly  worked  for  three  years  in  a  Bohemian  glass  house  as  a  porter,  returning 
to  Venice  in  1739  to  obtain  a  patent  for  ten  years  for  the  production  of  glass  after  the  fashion  of  Bohemia.  The 
excellent  character  of  Bohemian  glass  is  noticeable  to  this  day,  and  the  skill  of  the  workmen  who  robbed  Venice 
of  its  glory  has  not  departed  from  the  forests  of  Bohemia. 

The  Low  Countries. — But  little  is  known  of  the  glass  industry  in  the  Low  Countries  until  a  very  recent 
period,  though  it  is  positive  that  glass  was  made  in  Flanders  as  early  as  the  fourteenth  century.  "Crystal  of 
Antwerp"  is  mentioned  in  1509,  and  in  15G3  glass  is  mentioned  as  among  the  articles  of  export  from  Antwerp  to 
England.  In  the  first  half  of  the  seventeenth  century  several  Muranese  glass-workers  obtained  privileges  for 
making  glass,  and  in  1G42  John  Savonetti  was  permitted  to  establish  glass-making  at  Brussels  with  an  absolute 
prohibition  of  all  imports.  In  the  sixteenth  or  beginning  of  the  seventeenth  century  were  produced  the  glasses  on 
which  are  to  be  seen  the  paintings  of  John  Steen,  Zerburg,  and  others.  In  comparatively  modern  times  the  works 
of  Belgium  have  been  quite  noted,  at  one  time  the  product  of  vases  and  such  ware  surpassing  the  French.  It  -'s 
stated  that  the  celebrated  Baccarat  works  were  established  by  Belgian  workmen. 

British  Islands. — As  has  already  been  noted,  there  is  considerable  doubt  as  to  the  continued  existooce  ot 
the  English  glass  works  after  the  period  of  Eoman  occupancy,  and  it  was  not  until  the  beginning  of  the  fifteenth 
century  that  they  awoke  from  their  period  of  actual  or  comparative  idleness.  In  1447  John  Prudde,  of  Westminster, 
covenanted  to  "  use  no  glasse  of  England"  in  executing  the  windows  of  the  Beauchamp  chapel  at  Warwick,  which 
would  indicate  that  glass  was  made  in  England  at  that  time.  The  vast  palace  of  Henry  VIII  that  formed  one  of 
the  attractions  of  the  Field  of  the  Cloth  of  G-old  in  1520  was  built  of  wood  and  glass.  The  glass-maker's  art, 
however,  did  not  advance  rapidly,  for,  in  1557,  according  to  quaint  Thomas  Charnock: 

As  for  glass-makers,  tliey  be  scant  in  the  land; 

Yet  one  there  is,  as  I  do  understand, 

And  in  Siissex  is  now  his  habitation ; 

At  Chiddingsfold  he  works  of  his  occupation. 

In  1589  George  Longe  petitioned  for  a  patent,  in  which  he  stated  that  there  were  fifteen  glass  houses  in 
England.  These  he  proposed  to  reduce  to  two  and  rebuild  the  balance  in  Ireland,  whereby  the  wood  of  England 
would  be  saved  and  that  of  Ireland  wasted.  In  the  reign  of  Queen  Elizabeth  some  persecuted  Protestants  from 
France  came  to  Newcastle  and  worked  at  their  trade  of  glass-making  at  the  Close  Gate,  and  afterward  went  to 
Tyne.  In  16C2,  Fuller  states  that  "  coarse  glass-making  was,  in  this  county  (Sussex),  of  great  antiquity",  and 
another,  writing  of  the  manufacture  of  glass  in  that  county,  says : 

Neither  can  we  match  the  purity  of  Venice,  and  yet  many  green  ones  are  blown  in  Sussex  profitable  to  the  makers  and  convenient 
to  the  users  thereof.  ~ 

Influence  op  Venice  on  England. — As  the  use  of  glass  began  to  increase  in  England  adventurers  from 
Venice  and  other  portions  of  the  continent  sought  to  advance  their  fortunes  by  bringing  schemes  for  making  glass 
of  superior  quality  before  the  English  government.  In  1550  eight  Muranese  glass-makers,  imprisoned  in  London, 
who  had  been  induced  to  go  there  by  offers  of  no  small  sums  of  money,  and.  who  had  heard  of  the  edicts  of  the 
Council  of  Ten,  petitioned  the  council  to  be  allowed  to  work  out  the  money  received.  On  June  13,  1550,  the 
council,  to  gratify  the  king,  decided  to  allow  this.  For  the  next  few  years  evidences  of  the  influence  of  Venetian 
workmen  multiply,  and  the  art  began  to  assume  importance.  Early  in  the  seventeenth  century  sea-coal  began  to 
be  used.  ?ilansel  secured  the  patents  for  its  use  in  161C,  and  set  to  work  making  both  window-glass  and  glass 
vessels  of  various  kinds,  having  brought,a  Venetian  to  aid  him.  About  this  time  one  of  the  most  important 
advances  or  discoveries  in  modern  glass-making,  and  one  of  the  very  few  real  discoveries  of  modern  tinae,  was 
achieved  (the  manufacture  of  lead  flint),  and  the  English  workman  had  this  beautiful  and  brilliant  glass  to  stimulate 
his  exci;tions.  In  1677  the  Duke  of  Buckingham  made  at  Lambeth  "huge  vases",  "  clear,  ponderous,  and  thick 
as  crystal,"  as  well  as  looking-glass  plates  and  windows  for  coaches.  In  1673,  at  the  "Italian  glass  house  at 
Greenwich  ",  "  glass  was  blown  of  finer  metal  than  that  of  Murano  at  Venice."  The  revocation  of  the  edict  at 
Xantes  in  1685  drew  a  number  of  glass-workers  to  England,  and  the  manufacture  continued  to  improve,  until,  in 
1736,  Dr.  Pococke  considered  English  glass  to  be  superior  to  that  of  Bohemia,  and  only  inferior  to  that  of  the  royal 
Prussian  glass  liouses.  From  this  time  the  manufacture  of  glass  was  of  growing  importance,  and  the  details  need 
not  be  given. 

Russia. — In  Itussia  the  glass  industry  first  obtained  a  firm  footing  in  the  course  of  the  seventeenth  and 
eighteenth  centuries,  having  been  introduced  by  German  and  Bohemian  workmen.  As  regards  the  details  of  its 
lino 
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introduction  and  establishment,  slight  information  has  ever  reached  Hip  niihii<.     w^  v,        i  •  .    •     , 

glass  mannfactory  at  Schabino  near  Jambnrg,  in  1717,  an  iTn  1^0  .n    st  blishT    )T  ^,f  "^^'^^f . "^^^t'^^  «f  ^ 

Mirrors  and  dishes  and  plates  of  crystal  was  opened  atk";  ^^    l  e  Jas   y  t    f  T ItV^  "     "?  f  ''"'^'' 

of  Lund's  p.late.glass  manufactory  at  Wyborg,  in  Finland,  and  of  Bo^:wl' "m  L  ttatis^^^^^^^ 

government  (province)  of  Eajasan.    At  tlie  same  time  the  imperial  mirror Tnnde  4  a^^  T"". 

already  begun  work;  and  the  imperial  crystal  and  hollow-glass  ianlctorrwh  IhexLf  .f  ^    ^""'"'f'''^  ^^ 

,een  already  established  at  the  same  place.    In  1702,  with%he  J^^:!S.::^:^Z^:^^^^ 


set  up  by  Major  Lauw,  but  its  existence  had  been  brief. 


Chapter  XI.-THE  PRESENT  CONDITION  OF  GLASS-MAKING  IN  EURO.PE. 


Chief  glass-making  countries  of  EuROPE.-The  countries  of  Europe  most  largely  enga-ed  in  the 
manufacture  of  glass  at  the  present  time  are  England,  France,  Belgium,  Germany,  and  Austria- Hungary  Each 
of  these  countries  not  only  manufacture  most  of  the  kinds  of  glass  needed  for  its  own  use  but  tlie  factories 
supply  the  non-glass  making  countries  of  the  world  and  supplement  Ihe  production  of  each 'other  and  of  such 
other  states  as  manufacture  to  some  extent.  This  is  especially  true  of  the  finer  grades  of  glassware  (table  and 
ornamental  glass)  and  plate-glass. 

Each  country  has  a  specialty.— While  each  of  the  countries  named  produces  most,  if  not  all,  of  the  chief 
varieties  of  glass,  each  one  has  become  especially  skillful  in  the  manufacture  of  some  particular  variety,  and  has 
secured  and  maintained  a  pre-eminence  in  its  production  that  has  enabled  it  to  command  the  markets  of  the  world 

England's  specialties.— England  is  especially  noted  for  the  beauty,  purity,  and  brilliancy  of  her  flint  ware,' 
wliich  is  without  doubt  the  purest  and  most  brilliant  made.  Individual  glass  houses  in  other  countries  may  produce 
flint  that  may  be  compared  with  some  English  flint,  but  none,  as  a  commercial  product,  that  can  rival  it,  while  in  no 
other  country  does  the  bulk  of  the  flint-glass  made  approach  even  the  bulk  of  that  made  in  England.  These  remarks 
apply  to  lead-flint  only,  as  the  American  lime-flint  is  probably,  so  far  as  the  metal  is  concerned,  equal,  if  not  superior, 
to  any  other.  In  the  blowing,  cutting,  and  engraving  of  the  flint,  the  regularity  and  perfection  of  the  work,  as 
well  as  the  beauty  and  brilliancy  of  the  finished  ware,  England  is  unequaled.  The  exhibit  of  Thomas  Webb  &  Sons 
at  the  Paris  exposition  of  1878  surpasses  in  these  respects,  and  in  the  limpid  whiteness,  purity,  and  brilliancy  of 
the  metal,  all  other  flint  I  have  ever  seen,  and  was  .justly  entitled  .to  the  "grand  prix"  it  received,  while  the  vases 
engraved  by  Mr.  Northwood  in  the  style  of  the  Portland  vase  equal  in  workmanship,  if  they  do  not  surpass,  that 
product  of  the  glass-makers'  and  engravers'  art.     Certainly  no  modern  work  equals  it. 

France's  specialties.— The  artistic  taste  shown  in  the  product  of  the  French  glass  houses  has  given  French 
glassware  a  world-wide  reputation.  The  metal  is  not  as  white  as  that  of  Bohemia,  nor  has  it  the  brilliancy  and 
fire  of  the  English  flint;  but  for  elegance  of  shape,  lightness  of  design,  and  beauty  of  glass,  all  combined,  it  is 
unsurpassed.  The  products  of  the  Baccarat  works  have  been  regarded  for  years  as  mjdels  of  taste,  and  have  been 
eagerly  sought  for  and  copied  in  cheaper  wares  by  the  glass  houses  of  other  countries.  France  is  also  unsurpassed  in 
the  manufacture  of  plate-glass,  the  product  of  the  Saiut-Gobain  works  being  taken  as  the  standard  of  color,  quality, 
and  perfection ;  and  to  say  that  the  plate-glass  of  any  works  equals  French  plate  is  generally  considered  sufficient 
praise,  (a)  The  same  artistic  taste  that  hcs  given  French  glassware  so  enviable  a  reputation  is  displayed  in  the 
stainiftg  and  decorating  of  window-  and  plate-glass.  The  stained-glass  windows  of  French  artists  show  remarkable 
ability  in  designing  and  execution,  (h)  The  decoration  of  fancy  ware  by  various  methods,  especially  by  enameling 
and  etching,  is  also  carried  to  a  high  state  of  perfection,  both  as  to  color  and  workmanship. 

Belgium's  specialty. — Belgium  is  pre-eminently  the  window-glass  manufacturer  of  the  world,  and  though  the 
other  countries  mentioned  above  (England,  Prance,  Germany,  and  Austria-Hungary)  all  make  window-glass  to  a 
considerable  extent,  there  is  not  one  of  them  in  which  Belgian  window-glass  does  not  find  a  market.  A  large 
amount,  equaling  a  large  proportion  of  their  consumption,  is  also  exported  to  other  countries,  and  even  the  United 
states  imported  in  the  fiscal  year  ending  June  30,  1880,  37,927,411  pounds  of  Belgian  window-glass,  valued  at 

a  Our  American  works  claim  to  have  sncceeded  in  making  plate-glass  fully  equal  to  the  French  ;  indeed,  some  works  claim  to  make 

"*'  marked  advances  in  the  art  of  staining  windows  have  been  made  in  the  last  ten  years  in  this  country,  and  the  productions  of 
'ffany  and  La  Farge  rival  those  of  the  artists  of  any  countrv. 
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$1,230,022.    The  excellent  quality  of  this  glass,  as  well  as  its  remarkably  low  price,  accounts  for  this  import.    The 
average  value  of  the  Belgian  window-glass  imported  into  this  country  in  1880  was  about  3^  cents  per  pound. 

Germany's  specialty. — Germany  is  especially  noted  in  the  markets  of  the  world  for  her  silvered  plate  or 
looking-glass  and  for  her  cheap  table  ware  and  colored  vases.  The  production  of  mirrors  of  various  grades,  largely 
of  the  cheaper  kinds,  in  Germany  is  enormous,  and  their  exportation  constitute  a  large  part  of  her  foreign  trade.  Of 
the  $2,897,747  in  value  of  silvered  plate  imported  into  the  United  States  in  1880,  $2,746,030  was  from  Germany. 
The  cheap  colored-glass  vases  of  this  country  were  the  first  (about  1830)  to  supplant  the  decorated  china  vases, 
which  until  that  time  had  undisputed  sway  as  cheap  mantel  ornaments,  and  she  still  retains  much  of  the  trade  iii 
these  articles,  though  other  nations  manufacture  them  in  large  quantities.  Germany  is  also  noted  for  a  remarkable 
ruby  glass,  which  was  brought  to  perfection  by  Kunckel  in  1679. 

Austria-Hungaey's  specialties. — Austria,  or  Bohemia  in  Austria,  rivals  Prance  in  the  graceful  forms, 
the  variety  of  shapes,  and  the  beauty  of  the  engraving  and  decoration  of  its  glassware,  and  surpasses  it  in  the 
color  and  purity  of  the  glass  itself.  Bohemian  glass  has  been  renowned  for  many  years,  its  workmen  apparently 
inheriting  the  skill  and  some  of  the  peculiar  iirocesses  of  manufacture  of  the  Venetians  when  the  cunning  of 
glass-making  left  the  city  of  the  Doges,  and  it  is  this  cunning  in  design  and  ornamentation  that  has  given  it  its 
celebrity.  It  does  not  compare  with  the  English  flint  in  brilliancj-,  and  is  only  equaled  by  the  French  in  beauty 
of  conto^ir,  but  in  purity,  whiteness,  and  homogeneity  of  metal  it  is  the  best  white  glass  made  in  Europe,  while 
their  success  in  making  glass  of  intricate  design  and  great  difficulty  of  manipulation  makes  the  Bohemian  glass 
workers  second  only  to  those  of  Venice. 

Venetian  glass. — Though  not  a  large  producer  of  glass,  Venice  deserves  most  honorable  mention  in  any 
statement  of  the  specialities  in  glass  manufacture  of  the  different  European  nations,  and  the  recent  very  successful 
revival  of  the  manufacture  of  Venetian  glass  at  Murano,  that  "gentile  island  which  attends  the  cittie  of  Venice", 
promises  to  restore  to  that  city  the  world-wide  celebrity  of  its  former  days  of  glass-making.  The  wonderful  color, 
intricacy  of  design,  and  execution  of  the  mosaics ;  the  pastes,  gem-like  in  color  and  brilliancy ;  the  murrhine  of 
Pliny ;  the  remarkable  enameling  of  the  famous  tazze  of  St.  Mark's ;  the  aventurine  or  imitation  gold-stone,  with 
its  difficulties  in  manufacture ;  vases  in  millefiori,  others  with  metallic  flakes  and  spun  and  twisted  threads  of 
filigree  work  ;  all  of  these  products  of  the  elder  Venetian  glass  houses  are  reproduced  with  wonderful  fidelity  in 
the  modern  Venetian  glass  of  the  Venice  and  Murano  Glass  and  Mosaic  Company.  The  glass-bead  manufacture 
of  Venice  is  also  a  remarkable  industry,  6,000,000  pounds  a  year  being  produced,  the  markets  of  the  world  being 
largely  supplied  from  this  country. 

Glass  in  other  European  countries. — ISTone  of  the  other  European  countries  are  especially  noted  for 
their  glass,  nor  is  it  made  to  any  great  extent  in  any  of  them.  Sweden  and  E"orwaj^  make  glass  of  the  commoner 
kinds,  window,  flint,  and  bottle,  but  no  plate.  Eussia  hq^  largely  increased  its  make  of  glass  in  the  last  ten  years, 
but  does  not  yet  supply  the  demand  of  its  own  peojile  even  for  the  commoner  lands.  Holland  makes  large  quantities 
of  a  square  black  bottle.     Of  the  glass  works  of  Spain  and  Portugal  but  little  is  known. 

Plate-glass  factories  in  Europe.— The  manufactories  of  plate-glass  are  located  chiefly  in  England, 
Prance,  Belgium,  and  Germany,  (a)  In  England  there  are  six  or  seven  works,  in  France  seven,  in  Belgium  five, 
in  Germany  five,  in  Eussia  one,  and  in  Austria -Hungary  (Bohemia)  one,  possibly  two,  making  a  total  of  twenty-six 
or  twenty-seven.  These  ditfer  greatly  as  to  production,  most  of  the  English,  French,  and  Belgian  works  being  very 
extensive,  while  most  of  those  of  Germany  and  of  Eussia  and  Bohemia  are  comjiaratively  small.  Some  blown  plate 
is  made  in  Bohemia,  Bavaria,  and  England,  and  patent  i^late  in  England. 

Production  op  plate-glass. — Of  these  countries  Prance  is  the  largest  producer  of  plate-glass,  England  the 
next,  Belgium  the  third,  and  Germany  the  fourth.  Mr.  Charles  Colne{Z>)  estimated  the  production  of  Europe  in 
1877  at  1,800,000  square  yaftls,  or  16,200,000  square  feet,  valued  at  $12,000,000.  (cj  This  production  he  distributes 
as  follows : 

Square  feet. 

France 5,400,000 

England 5,400,000 

Belgium 2,250,000 

Other  countries y^  150,000 

Total 16,200,000 


This  production  has  largely  increased  since  the  date  named.  Mr.  Charles  Palmer,  on  behalf  of  the  plate-glass 
manufacturers  of  England,  made  the  accompanying  statement  regarding  the  weekly  production  of  polished  plate- 
glass  in  England,  Prance,  and  Belgium  (d)  to  the  commissioner  to  negotiate  a  new  commercial  treaty  with  France. 

a  Statistics  of  the  European  glass  houses  are  exceediugly  difficult  to  obtain,  especially  in  England.  The  statistics  given  will 
therefore  be  regarded  only  as  an  approximation  unlosa  otherwise  stated. 

b  See  Mr.  Charles  ColniS's  Report  on  Glass  and  Glassware  at  the  Paris  Exposition  of  1870,  page  329.    AVashinn-tou,  1881. 
c  Mr.  ColuiS  places  the  production  of  1880  at  992,000  square  yards,  and  of  1867  at  1,100,000  square  yards. 
d  See  English  Blue  Bool;,  Commercial,  No.  38,  1881,  pp.  121, 122. 
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Flint-  and  bottle-g-lass. — The  statistics  of  the  manufacture  of  flint-  and  bottle-glass  in  Europe  are  even 
more  meager  than  those  of  plate-  and  window-glass.  All  the  information  that  has  been  obtained  is  included  under 
the  notes  of  the  manufacture  of  each  country  which  follow. 

Manufacture  or  glass  in  G-reat  Britain. — The  glass  manufacturers  of  Great  Britain  are,  as  a  rule, 
extremely  chary  about  giving  statistical  information  concerning  their  works,  and  it  is  a  question  whether  any  late 
complete  statement  as  to  the  number  and  production  of  their  glass  houses  exists.  A  table  published  in  the  factory 
returns  of  1871  shows  the  number,  locality,  and  employes  of  the  glass  works  of  the  United  Kingdom  at  that  time 
to  be  as  follows : 


Localities. 


Durhfim 

Lancaster 

Middlesex 

North  umb  erl  and 

Somerset 

Stafford 

Sarrej" 

Warwick 

Worcester 

York 

Scotland 

Ireland , 

Total 


Number. 


Children. 


Males  up 
to  18. 


24 

10 

37 

6 

16 

4 

9 

7 

1 

33 

1 

9 

47 

3 

8 

- 

29 

12 

19 

1 

8 

' 

240 

46 

1, 113 

1,530 

134 

117 

70 

808 

86 

74 


Males 
above  18. 


2,153 
3,002 
319 
277 
243 
2,755 
136 
874 


Females. 


401 

927 

30 

23 

6 

312 

5 

167 


Total. 


3,677 

6,065 
487 
424 
319 

3,876 
227 

1,318 


56 

131 

196 

877 

1.  961 

138 

2,988 

404 

1,037 

91 

1,593 

63 

192 

9 

264 

Chief  localities. — The  cliief  locality  for  glass  manufacture  iu  Great  Britain  is  in  the  north  of  England 
especially  on  the  Tyne,  plate,  window,  and  flint,  both  blown  and  pressed,  being  made  in  large  quantities.  Plateis 
also  made  at  Saint  Helen's,  in  Lancashire,  at  and  near  Birmingham,  and  at  London;  flint  in  London,  the  Birmingham 
district,  Warrington,  etc.;  window-glass  very  extensively  in  the  Birmingham  district,  and  bottles  and  window-glass 
near  Liverpool.  . 

Decline  op  the  English  glass  industry. — If  the  statements  that  arc  constantly  appearing  in  the  English 
journals  devoted  to  this  industry  are  true,  glass-making  in  Great  Britain  is  not  in  a  very  prosperous  condition.  A 
correspondent  of  the  Pottery  Gazette  says: 

It  is  a  very  .signiticaut  fact  that  nearly  every  trade  in  this  country  has  made  gigantic  strides  in  advance  during  the  past  thirty-five 
years,  during  which  time  the  glass  trade  has  been  stationary,  if  it  ha.s  not  even  retrograded  in  its  iiroductiveness.  (a) 

This  condition  of  affairs  is  especially  noticeable  in  the  flint-glass  business.  The  same  journal  gave  recently  a 
list  of  30  flint-glass  furnaces,  containing  296  pots,  located  in  various  parts  of  the  United  Kingdom,  that  had  become 
extinct.    Commenting  upon  this  that  paper  says ; 

It  is  but  just  to  say  that  some  of  these  houses  have  removed  to  more  convenient  works,  to  the  extent  of  about  6  or  8  furnaces 
and  48  or  60  pots ;  but  still  there  is  a  great  reduction  in  the  number  of  works,  duriog  which  period  it  must  be  borne  in  mind  the  population 
has  nearly  doubled. 

The  following  table  shows  the  value  of  the  British  imports  and  exports  of  glass  for  the  years  1878, 1879,  and  1880 : 

IMPOETS  OF  GLASS. 


1S7S. 
£4.'"'2  20""' 

ISIH. 

ISSO. 

Window  and  German  sheet,  including  shades  and  cylinders 

£450,  647 
174, 113 
163,  064 
789,  006 

£476,  338 
179,  503 
214,  917 
906,  991 

Flint 

489,  518 
233,  602 
879,  733 

EXPORTS  OF  GLASS. 


1S7K. 


1S7». 


Plate I  £100,762  j  £133,635 

Plint ■  239,747  1  230,537 

Common  bottles , !  310,307  :  305,606 

other  manufacturea,  unenumerated 99,  008  113, 25.'» 

Glass  of  all  kinds  not  of  English  manufactnro 140,275  i  190,635 


1880. 


£192,  607 
248,  694 
332,  886 
147,  321 
186,  980 


It  will  be  noted  that  the  imports  of  1878  and  1880  do  not  difl'er  much  except  as  to  flint,  which  shows  a  decide* 
decrease,  while  the  exports  show  in  all  classes  of  glass  an  increase.     Part  of  the  decline  in  flint-glass  is  no  doubt 
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due  to  the  competition  of  the  cheaper  lime-glass,  which,  for  ordinary  purposes,  is  fully  as  good,  and  is  now  made  of 
a  superior  quality.  At  the  same  time  it  is  true  that  for  beauty  and  brilliancy  no  glass  can  compare  with  English 
lead-flint. 

Manufacture  of  glass  in  Feance.— For  many  years  France,  through  the  Saint-Gobain  works,  has  virtually 
controlled  the  manufacture  of  plate-glass  on  the  continent  of  Europe,  and,  to  a  large  extent,  its  production  and 
prices  throughout  the  world.  The  Saiut-Gobaiu  Company  not  only  own  four  of  the  seven  French  plate-glass 
works,  producing  fully  70  per  cent,  of  the  total  make  of  France,  but  they  also  own  the  only  two  important  plate- 
glass  works  of  Germany.  On  the  other  hand,  however,  it  is  to  be  noted  that  two  of  the  remaining  three  of  the 
French  plate-glass  works  are  owned  by  a  Belgian  company.  It  thus  appears  that  the  plate-glass  production  of 
Europe  is  largely  controlled  by  two  companies,  one  French  and  the  other  Belgian.  It  is  possible  that  the  number  of 
plate-glass  works  at  present  in  France  should  be  given  as  eight,  as  a  factory  was  erected  at  Saint-Denis,  near  Paris, 
a  few  years  since,  though  I  am  not  advised  whether  it  is  running  at  present.  The  Saint-Gobain  works  have  made 
the  largest  sheets  of  plate-glass  that  have  ever  been  produced.  At  the  exhibition  of  1878  at  Paris  an  unsilvered 
polished  plate,  measuring  21  feet  3  inches  by  13  feet  G  inches,  was  exhibited.  A  special  table  had  to  be  prepared  on 
which  to  cast  this  enormous  plate.  The  quality  of  the  French  plate  is  most  excellent,  and  is  the  standard  for 
comparison  in  all  the  countries  of  the  world.  A  considerable  amount  of  the  production  of  this  glass  is  used  in  the 
manufacture  of  mirrors,  some  275,000  square  yards  being  ionsumed  annually  in  this  way.  The  manufacture  of 
.window- glass  in  France  is  relatively  of  the  least  importance,  the  production  of  plate,  flint  (lime  and  lead),  and  of 
bottles  being  greater  in  value  than  that  of  window-glass.  According  to  Mr.  Coln6,  there  were  in  France  in  1878  {a) 
from  25  to  30  furnaces,  with  8  pots  each,  producing  from  40,000,000  to  45,000,000  square  feet.  These  are  found 
almost  entirely  in  the  north  of  Frauce,  near  the  coal-fields.  Large  quantities  of  round,  oval,  and  square  shades,  for 
protecting  clocks,  artificial  flowers,  etc.,  are  made  in  France,  the  process  of  manufacture  being  similar  to  that  of 
window-glass,  the  sheets  being  blown  in  cylinders  of  a  very  even  thickness  all  through.  The  coloring,  staining, 
painting,  and  decorating  of  window-glass  is  carried  on  to  a  remarkable  extent  in  that  country,  there  being  in  the 
neighborhood  of  five  hundred  establishments  in  Frauce  for  thus  manipulating  sheet-glass,  and  the  French  colored 
sheet-glass  is  especially  notable  both  for  its  colors  and  for  their  manipulation.  The  so-called  flashed  or  doubled 
glass  is  very  common,  both  in  sheet  and  flint,  flint  glassware  being  in  some  instances  coated  with  as  many  as  four 
different  layers  of  different  colored  glass  put  on  very  thin  and  evenly.  Most  of  the  stained  or  colored  glass  used 
comes  from  the  departments  of  the  N"ord  and  Pas-de-Calais.  The  work  at  many  of  the  establishments  has  att?.ined 
a  high  degree  of  perfection,  and  the  French  stained  glass,  by  reason  of  its  artistic  excellence  and  cheapness,  is  in 
demand  in  all  parts  of  the  world.  As  has  already  been  stated,  the  French  glass  houses  are  especially  noted  for 
the  taste  displayed  in  their  flint  ware,  both  lime  and  lead ;  but  the  quality  is  not  as  good  as  the  English,  though 
a  marked  improvement  has  recently  been  made  in  this  respect,  anu  the  gracefulness  of  the  forms  and  the  beauty 
of  the  designs  have  given  French  crystal  glass  a  reputation  that  is  unrivaled.  The  decoration  of  window-glass 
with  enamel  colors  in  imitation  of  the  antique  is  also  quite  an  industry  in  France.  Most  of  the  work  in  the  French 
flint  houses  is  hand-work,  the  result  depending  largely  upon  the  manual  dexterity  of  the  workman.  Pressing  on 
the  Aijierican  system  is  not  employed  to  any  great  extent,  while  that  which  is  made  is  decidedly  inferior  to  the 
American. 

Owing  to  her  wine  production,  France  is  naturally  a  large  manufacturer  of  bottles,  producing  annually  from 
125,000,000  to  150,000,000 ;  indeed,  the  value  of  bottles  made  in  this  country  exceeds  that  of  any  other  form  of  glass. 
Some  of  the  bottle  works  have  been  established  for  a  long  time,  one,  that  of  J.  Tumbeuf  Neveu  et  Neveu,  in  the 
Jura,  being  founded  in  150C.  It  was  at  this  place  in  1630  that  the  first  gentlemen  glass-blowers  {gentilhommes 
verriers)  were  made  by  decree  of  the  king. 

The  following  table  published  in  the  Report  on  Glass  and  Glassivare  of  the  Paris  Exposition  shows  approximately 
the  value  of  the  annual  production  and  exportation  of  glass  of  French  manufacture  in  1878: 


Description. 


Crystal 

Glassware 

Plate-glass  ... 
Window-glass 
Bottles 


Production. 


$2,  200,  000 

2,  800,  000 
5,  000,  000 

3,  000,  000 
8,  000,  000 


Export. 


$800,  000 
1,  600,  000 

1,  600,  000 
600,  000 

2,  400,  000 


Manufaotuee  of  glass  in  Belgium. — Belgium  possesses  excellent  facilities  for  the  manufacture  of  glass, 
and  in  some  lines,  especially  window-glass,  these  facilities  have  enabled  her  to  produce  so  cheaply  as  to 
command  a  portion  of  the  trade  of  the  most  important  countries  of  the  world.  Fully  two-thirds  of  the  glass 
made  in  Belgium  is  exported.  As  is  noted  elsewhere,  Belgium  has  five  plate-glass  factories,  producing  about 
94,000  square  feet  polished  plate  a  year.  While  some  of  the  plate  in  Belgium  equals  the  French,  this  is  not 
true  of  all  manufactured.     The  production,  however,  is  increasing,  and  the  quality  is  improving  every  year.     This 


'/  Report  of  Paris  Exposition  on  Glass  anil  dlaisit'iir,',  Clirulo.s  Coinc,  page  iU'i.     AV:islun^;ti>n,  IStil. 
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production  is  controlled  by  a  syndicate,  as  is  also  the  production  of  plate-glass  in  France.  There  are  in  Belgium 
lil  window-glass  factories,  with  216  furnaces,  containing  from  6  to  8  pots  each,  nf  which  at  a  recent  date  78  were 
idle,  leaving  but  138  in  operation.  These  works  are  mostly  situated  in  Charleroi.  Most  of  the  furnaces  used  are 
gas  furnaces.  These  works  produce  from  180,000,000  to  200,000,000  square  feet  annually,  or,  say,  from  3,600,000  to 
4,000,000  boxes  of  fifty  feet  each.  The  Belgian  window-glass  is,  as  a  rule,  of  a  very  good  quality,  free  from  bubbles 
or  imxjurities,  of  a  good  color,  and  even  surface.  A  large  quantity  of  the  colored  glass  is  of  a  superior  quality  and 
very  clear  color.  Their  flashed  glass  is  very  good,  and  is  admirably  adapted  for  etching  or  engraving.  They  also  make 
(quantities  of  corrugated,  depolished,  and  painted  sheets.  Sonae  corrugated  cylinders  7J  feet  high  have  been  made 
a.t  Cliarleroj".  Depolishiug  is  done  by  tlie  Tilghman  .sand-blast.  Considerable  glassware,  both  lead  and  flint,  is  made 
iu  Belgium,  but  it  is  not,  as  a  rule,  of  a  high  standard  of  excellence,  though  the  product  of  some  of  the  works,  especially 
that  of  Yal  Saint  Lambert,  is  fully  equal  to  the  English  and  the  French.  The  cheapness  of  this  ware  has  made  a  great 
demand  for  it,  especially  when  made  into  objects  of  utility.  The  exportation  of  this  grade  of  glass  amounts  to  one  and 
a  half  million  to  two  million  dollars  aunually.  The  bottle  industry  of  Belgium  does  not  hold  the  same  relative  rank 
as  this  industry  does  in  either  Germany  or  France,  and  the  production  from  1875  to  1880  was  only  about  12,000,000 
annually,  not  as  many  as  the  single  works  of  Siemens  at  Dresden  make.  This  industry  has  been  much  neglected 
in  recent  years.  In  1872  12  furnaces  were  at  work  on  bottles  ;  in  1877  but  5.  In  1872  Belgium  exported  7,.568,000 
pounds  of  bottles,  and  imported  only  1,377,000  pounds  ;  in  1.S77,  however,  the  exports  amounted  to  only  1,77.5,000 
itounds,  and  the  importations  had  increased  to  .!, 470,000  pounds. 

Manufacture  of  glass  ix  Gekmant. — In  1882  there  were  in  Germany  317  establishments  for  the  manufacture 
of  glass,  (a)  a  reduction  from  .")2'.»  in  1878,  [b)  and  .'JIS  in  1873.  (c)  Many  of  these,  however,  were  of  little  importance, 
being  either  small  works  for  the  production  of  watch  crystals,  blown  i)earls,  etc.,  or  so-called  "refineries"  similar 
:o  those  common  in  Bohemia,  in  whiib  crude  glass  is  i)roduced,  to  be  finished  in  other  works,  (d)  These  glass  works 
are  found  in  nearly  all  parts  of  the  empire,  being  most  numerous  in  Prussia,  especially  in  Silesia.  The  production 
of  the  dift'erent  kinds  of  glass,  hovrever,  is  not  so  widely  distributed,  certain  districts  being  the  centers  of  production 
I  if  certain  kinds.  In  TLuringia  and  the  Bavarian  forests  large  quantities  of  both  blown  and  cast  glass  are  made  for 
the  mirror  works  at  Filrth.  (c)  Window-glass  is  made  chiefly  in  the  Rhine  provinces,  Silesia,  and  Westphalia; 
common  table  ware  in.  the  Rliine  provinces  and  Lusatia;  fine  tableware  in  the  forests  of  Bavaria  and  Lorraine: 
and  chemical  ware  in  the  forests  of  I'avaria  and  Brandenburg.  The  glass  works  of  Saxony  make  large  quantities 
of  lamp  articles  ;  and  Saarbriick,  Prussia,  and  Saxony  produce  bottles  very  extensively,  one  establishment,  that 
of  Fred.  Siemens,  at  Dresden,  pi'odui'ing  16,000,000  annually. 

The  statistics  of  the  glass  houses  of  <Termaiiy  other  than  those  given  above  are  not  only  exceedingly  meager, 
luit  verydifdcult  of  classification.  Tlie  best  information  obtainable  places  the  number  of  establishments  at  which 
plate-glass  is  made  at  five.  Two  of  these,  Stolberg  and  ilannheim,  owned  by  the  French  compaiiy  of  Saint-Gobain, 
had  for  a  long  time  the  monopoly  of  the  maniithcture  of  plate-glass  in  Germany,  but  within  a  few  years  past  at 
least  three  other  works  have  been  established.  In  Thuringia  and  the  Bavarian  foi'ests,  also,  according  to  the 
CicrmaR  Caltdogue  of  the  C'cuieniiidJ  E.rliihition,  glass  is  made  by  casting,  the  plates  being  ground  by  water-power 
'■.ith  very  primitive  machinery.  Thesis  plates  are  chiefly  used  at  Filrth  for  the  manufacture  of  looking-glass.  There 
gre  in  the  neighborhood  of  M)  establislimeiits,  with  125  furnaces,  averaging  7  pots  each,  at  which  window-glass  and 
blown  spiegi'l-glass  are  made,  and  a,bout  the  same  number  make  bottles,  carboys,  and  demijohns.  At  the  other 
works,  and  also  at  some  of  those  making  window-glass  and  bottles,  various  kinds  of  table  ware,  articles  of  luxury, 
chemical  apparatus,  etc.,  are  made. 

FuKNACES  AXD  FUEL. —  A  great  deal  of  attention  has  been  pa.id  in  Germany  to  the  construction  and  method 
of  firing  ftirnaces,  and  some  very  important  advances  liave  been  made.  Direct  firing  has  been  abandoned  in  many 
woj'ks  and  systems  of  indirect  tiring  adojited.  The  Siemens  furnace,  not  only  with  pots,  but  of  the  tank  variety,  has 
been  very  succi'ssfu!.  Other  systems,  as  tlie  Xehse  and  the  lioetius,  are  in  use.  AVliile  coal  is  the  chief  fuel  of  the 
glass  houses,  the  use  of  wood,  peat,  and  turf  is  by  no  means  uncommon.  When  wood  is  used,  the  works  are  located 
with  reference  to  its  sapi)ly,  and  as  tlie  wood  is  exhausted  aTid  transportation  into  certain  districts  is  made  easier  and 
cheaper  these  \vo)l;s  are  abandoned.  Tlie  de\  elopment  of  the  glass  industry  of  Germany  is  now  iu  the  neighborhood 
of  the  deposits  of  mineral  coal,  the  old  glass-making  districts  gradually  losing  their  prominence. 

3lANUFACTUin:  of  (cLASS  in  AtTSTRiA-H/JNGARY. — The  beanly,  elegance,  and  perfection  of  the  Austrian 
ghissware,  as  well  as  the  skill  displayed  in  its  manufacture,  have  given  it  a  reputation  that  is  second  to  none 
ether.  The  Bohemian  glassware  is  a  lime  glass,  containing  little  or  no  lead  but  a  large  percentage  of  silica,  and  is 
^■oiiseqnently  well  adapted  to  decoration.  The  purity,  whiteness,  and  homogeneity  of  the  metal  make  it  equal  to  the 
'Desit  white  glass  produced  in  Europe.     Not  only  in  form  and  lue'tal  does  the  Bohemian  ware  rank  with  the  highest, but 


II  See.  DimUchlandu  GlaniiiiluHlric,  .JnliuH  F.'ihdt.     Dn-Mlr.u,  1832. 
I)  Si<;  s.lUH/  for  IS'/H. 

■   r,  ilk'/in  of  llic  Sorii.-ty  for  the  E:i(:oiiriiijcmriil  of  Xdliinial  Inilastrij,  puyo  71.     Pari.s,  1877. 

(/  III  l-/:;  it  Wii.H  sl;ili'(l  tliat  but  2.')0  of  tUe  Gorinn.ii  glass  houses  were  of  much  importauce.     It  is  true,  however,  that  though,  as 
■..tiiri'd,  tho  niiirili'-r  of  works  lias  ilc.clined,  tlio  output  of  luauy  of  them  has  largely  iuoreascd. 
'  Very  l.'ugi'  i|iiautitips  of  little  luirroiN,  callofl  .ludeuniasspiegel,  are  inaile  in  Gcnuauy. 
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in  its  manipulation  it  has  deservedly  a  great  reputation,  the  variety  and  diversity,  as  well  as  the  beauty,  of  its 
engraved  and  decorated  articles,  being  beyond  question.  The  conditions  of  manunuiture  of  this  Bohemian  glass 
are  also  such  that  it  can  be  very  cheaply  produced. 

One  of  the  specialties  of  Austrian  glass-uiaking  is  the  manulacture  of  various  fabrics  for  ladies'  wear  from  spun 
glass.  The  glass  is  spun  into  threads,  like  ordinary  silk  or  cotton,  and  woven  into  different-colored  fabrics,  sometimes 
entirely  of  glass  and  sometimes  with  a  warp  of  ,silk  or  cotton.  Oollars,  neckties,  cords  and  tassels,  fringes,  pin- 
cushions, feathers^  belts,  etc.,  are  all  made  of  this  material.  At  the  Paris  exposition  in  1878  a  bonnet  made  entirely 
of  spun  glass,  with  feather  and  ribbons  lined  with  silk,  was  shown,  as  well  as  cloaks  and  other  articles  of  wear. 
This  spun  glass  is  also  used  for  watch-chains,  brushes,  etc.  Glass  flowers  are  also  made  to  a  considerable  extent,  but 
it  is  ditacult  for  these  to  compete  with  those  made  from  china.  As  is  stated  elsewhere,  large  quantities  of  what  is 
known  as  "  raw  glass  "  are  made  in  Bohemia.  Tins  glass  furnishes  the  raw  material  of  other  establishments,  and 
is  in  these  establishments  decorated,  polished,  and  made  into  looking-glasses,  beads,  etc. 

There  is  but  one  plate-glass  works  in  Austria-Hungary,  as  the  manufacture  of  plate-glass  has  not  been  a  very 
successful  enterprise  in  that  country.  The  first  works  was  established  in  1700,  and,  after  leading  a  peripatetic 
existence,  was  finally  abandoned  in  1 S40.  The  plate-glass  works  now  in  operation  is  at  Stockau,  in  Bohemia.  The 
glass  is  chiefly  used  for  the  manufacture  of  mirrors.  Considerable  window-glass  is  also  made  in  Austria,  much  of 
it  for  the  manufacture  of  looking-glasses,  for  which  large  sizes  are  blown,  the  workmen  using  levers,  cranes,  props, 
and  other  mechauiral  means  in  its  production.  The  finishing  of  this  glass  is  carried  on  in  the  Pilseu  district,  where 
there  is  a  number  of  establishments  for  grinding  and  silvering.  There  are  in  Austria  63  glass  factories  making 
cylinder  glass,  4G  making  what  is  called  cast  glass,  mainly  for  mirrors,  and  50  making  both. 

The  chief  seat  of  the  Austrian  manufacture  is  in  Bohemia,  109  of  the  300  furnaces  reported  below  being  in  that 
district.  The  glass  houses,  however,  are  generally  very  primitive  aftairs,  being  in  the  midst  of  forests,  the  furnaces 
ordinarily  very  small,  containing  seven  or  eight  small  pots,  and  burning  wood.  These  furnaces,  being  so  rude  and 
inexpensive,  are  placed  in  the  midst  of  the  timber.  As  the  fuel  around  a  factory  is  burned,  it  is  found  more 
economical  to  move  the  furnace  than  to  bring  the  fuel  to  it.  This  state  of  affairs  has  resulted  in  the  division  of 
glass-making  in  Bohemia  into  two  distinct  brandies,  the  manufacture  or  the  production  of  the  rough  unfinished 
nrticles  and  the  manipulation — the  so-called  refining,  or  the  cutting,  engraving,  and  decorating  of  this  raw  glass. 
In  a  few  establishments  both  operations  are  carried  on,  but  the  larger  number  simply  blow  or  mold  the  articles  and 
sell  them  to  the  glass  refiner.  The  i-esult  of  this  division  lias  been  the  training  of  a  body  of  excellent  engravers,  and 
the  skill  has  been  still  further  encouraged  by  a  government  museum ;  and  drawing-  and  art-schools  in  connection 
with  the  glass  industry  have  also  been  opened  at  various  places.  As  is  stated  in  the  chapter  on  materials,  sand 
is  but  seldom  used  in  Bohemia,  quartz,  which  is  quite  abundant,  being  substituted  for  it. 

According  to  the  last  statistical  reports  published  in  1880  there  are  in  Austria-Hungary  2.30  firms,  operating 
255  glass  houses,  in  which  there  are  300  furnaces.  In  these  furnaces  are  2,803  open  pots,  37  covered  i)ots,  and  5 
tanks.  Of  the  360  furnaces,  15,  with  123  pots,  are  regarded  as  permanently  idle;  7  furnaces,  with  50  pots,  as 
temporarily  idle  ;  1  furnace,  with  8  pots,  and  1  Siemens  tank-furnace  were  in  course  of  construction.  The  location 
of  these  furnaces  and  the  number  of  workmen  engaged  are  as  follows  : 


Location  of  furnaces. 

Bohemia 

Moravia - 

Silesia 

Galicia  

Eucliowina 

Lo'wer  Austria 

Upper  Aus^tria 

Sal  zburg 

Styria 

Kaernteu - 

Krain   

Tyrol 

Dalmatia .' 

Hungary 

Croatia 

Slavonia 

Transylvania 


Glass 
houses. 


rumaces.  '    Workmen. 


122 

169 

16 

27 

3 

3 

15 

15 

i 

5 

8 

14 

3 

i 

1 

- 

2U 

■■7  1 

2 

2 

4 

i 

5 

1 

1 

40 

60 

4 

6 

3 

4 

6 

0 

18,  012 

9,072 

94 

358 

111 

495 

179 

300 

1,143 

60 

109 

161) 

24 

2,850 

170 

155 

200 


Helpers  are  not  included  in  this  estimate.  If  we  add  to  this  number  21,500  workmen  engaged  in  glass  refineries 
and  other  factories  of  a  kindred  character,  M^e  may  put  the  number  of  workmen  engaged  in  the  glass  industry  of 
Austria-Hungary  at  60,000. 

Of  these  360  works,  1  manufactures  plate-glass,  1  cathedral  glass,  63  window-glass,  including  blown 
looking-glass  and  colored  glass,  71  table  ware,  131  hollow  glass,  including  crystal  and  fine  glasses,  20  lamps,  50 
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green  glass  and  bottles,  15  colored  raw  glass  (9  of  these  are  window-glass,  and  are  included  in  window-glass 
manufacture),  15  raw  glass  sticks  and  pipes  for  beads,  and  2  pressed  glass.  As  stated  above,  wood  is  the  chief  fuel 
used.    Of  the  360  furnaces,  244  use  wood  as  fuel,  86  peat,  18  coal,  aud«12  turf  and  wood. 

One  hundred  and  forty-six  glass  houses  manufacture  cut  glass  and  other  fine  ware.  Of  these,  47  use  foot- 
power,  57  water-power,  and  16  steam-power.  The  total  annual  production  of  Austria  reaches  in  value  about 
$12,000,000.  I  find  a  statement  in  the  Bulletin  of  the  Society  for  the  Encouragement  of  the  National  Industry  in 
France  to  the  effect  that,  in  1873,  70,000  to  80,000  quintals  of  blown  window-glass  were  made  in  Bohemia  in  that 
year. 

Manufacture  of  glass  in  Italy. — The  recent  revival  of  the  manufacture  of  Venetian  glass,  while  it  has 
not  added  largely  to  the  amount  or  value  of  the  production  of  Italy,  has  given  to  its  glass  a  reputation  that  has 
been  wanting  since  the  fires  of  ilurauo  went  out.  In  1866  the  Venice  andMurano  Glass  Company  was  established 
by  a  few  English  gentlemen  for  the  purpose  of  restoring  the  manufacture  of  Venetian  glass,  and  the  result  has 
been  a  degree  of  excellence  in  product  not  unworthy  of  comparison  with  that  which  in  former  days  characterized 
the  productions  of  the  glass  works  of  Venice  and  Murano.  Through  the  kindness  of  Signor  G.  Castellani,  to 
"whose  skill  the  modern  glass  houses  of  Venice  are  so  much  indebted,  I  have  received  the  following  statement 
regarding  the  works  at  Murano  : 

Murano,  a  small  island  twenty  minutes  distant  from  A''enice,  contains  4,000  inhabitants,  2,000  of  whom  art-  employed  in  glass  works. 
In  these  works  are  made  beads,  sheet  window-glass,  blown-glass  articles,  (a)  vases,  table  ware,  etc.,  chandeliers,  bottles,  green  druggists' 
ware,  and  enamels  for  mosaics.  There  are  ten  or  twelve  furnaces  in  these  different  establishments.  The  most  important  of  the  Murano 
works,  in  a  commercial  point  of  view,  is  Le  Fahbriclie  Unitr,  where  beads  ate  made,  about  a  thousand  workmen  being  employed.  The  Venice 
and  Murauo  Company,  which  is  the  principal  factory  for  blown  and  artistic  glass,  employs  about  seventy  men,  part  of  whom  are 
called  maestri.  Its  production  is  limited,  the  number  of  matstri  being  very  small  and  not  easily  increased.  The  production  amounts  to 
about  .^00,000  francs  ($96,500)  a  year.  The  entire  product  of  the  island  does  uot  exceed  5,000,000  franss  ($965,000)  a  year.  All  the  materials 
used  on  this  island  are  drawn  from  other  countries;  the  sand  from  Dalmatia,  soda  from  England,  coloring  matter  chiefly  from  Germany. 

As  to  the  details  of  the  manufacture  of  glass  in  other  parts  of  Italy  but  little  information  is  obtained.  The 
following  statement  was  obtained  from  the  minister  of  foreign  affairs  of  Italy  through  the  late  Mr.  Marsh,  American 
minister : 


Kinds  of  glass.. 


N'o.  of      I  Average  num- 
eatablisli-         ber  of  em- 
ments.  ploy^s. 


Plate-glass i '  

Window-glas.s 12  1,200 

Glassware I               49  3, 000 

Green  glass 14  800 

Tot.il '                75  5,000 


ilANUFACTURE  OF  GLASS  IX  RUSSIA. — The  ilevelopiucut  of  the  glass  industry  in  Russia  in  the  last  fifteen 
years  has  been  very  marked.  All  kinds  of  glass  are  made  in  this  empire:  plate,  window,  glassware,  and  bottles. 
As  a  rule,  however,  the  works  are  quite  primitive.  In  the  ^Villla,  Miusk,  and  neighboring  districts  only  wood  is 
used.  The  furnaces  are  xm'y  primitive,  and  aveia;;o  but  from  foitr  to  six  pots.  In  the  central  district,  however, 
whL-re  there  are  tifty-cighl  works,  the  establishments  are  .somewliat  larger.  The  i)late-glass  establishment  is  in  the 
northeast  district.  Tlie  entire  pr.jductiim  of  Rus.sia  can  be  placed  at  about  10,000,000  rubles,  or  87,779,000.  The 
number  of  gla.ss  factories  in  Russia  in  1S70  was  L'Oi;,  the  number  of  persons  employed  14,480. 

Manufacture  of  glass  in  Swedex. — Sweden  manufactures  glass  somewhat  more  extensively  than  Iforway, 
supplying  not  only  the  larger  part  of  its  own  demand,  but  having  some  surplus  to  export  to  Ru.ssia.  Its  quality, 
however,  is  not  remarkable,  and  but  little  attention  is  paid  to  the  production  of  anything  but  the  commoner  grades, 
though  some  painted  glass  is  made.  There  arc  in  yweden  33  glass  works,  producing  window-glass,  glassware, 
and  bottles,  no  plate-gla.ss  Ijeiii"'  made.  Of  these,  4  mauufactuic  window-glass,  making  19,002  cases  yearly,  (&)  15 
glassware,  and  11  are  green-glass  factories.  In  these  33  works  are  38  furnaces,  with  280  pots  and  1  tank.  Seven 
furnaces  use  gas,  3  coal,  2  i)eat,  and  2  wood,  and  31  are  direct-firing,  using  wood  as  a  fuel.  The  statistics  of  these 
factories  for  1879  are  as  follows  :  (e) 


Kinds  of  glass. 

No.  of 
establish- 
ments. 

No.  of 
fiirnucLS. 

No.  of  pots. 

NUMI3EI!  Of  ESU'LOYES. 

Value  of  prod-  , 

Men            WonieH    ,      Males 
over  Hj.         over  10.     '    under  16. 

uct.            1 

"Window-fjlasa  ...                -   -         ■ 

4 

15 
14 

$93,  D55     1 

1 

295,  547 

Green  glass 

Total. 



i                             '                             i 

263,  323 

i              1 

33 

38 

5  280  pots  ( 
\    1  tauk.  5 

1, 260                    30                  800 

« 

054,825 

a  Known  as  SofBati. 

b  Those  ci.se.s  are  j)robably  of  100  feet  each. 

r  For  these  rii^iii'is  T  aiti  indrlitrd  to  the  cnnrter;' 


Mr.  i'lcdr.  I're.shewitz,  of  Liunjuired,  Sweden. 
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MAJSfUPAOTUKE  OF  CLASS  IN  NOEWAY.— But  little  ghiss  is  made  iu  ISTorway.  There  is  but  one  window-glass 
factory  which  uses  wood  as  a  fuel  iu  a  direct-firing  furnace ;  two  flint  works  making  table  ware,  one  using  a  Boetius 
and  the  other  a  wood-gas  furnace,  and  three  bottle  houses  using  Siemens  furnaces,  two  with  pots  and  one  tank. 
The  latest  statistics  at  hand,  which  are  only  approximately  correct,  are  as  follows :  • 


Kinds  of  glass. 

No.  of 
establish- 
ments. 

No.  of 
furnaeea. 

i 

No.  of      1  Value  of  prod- 
employes.  '           net. 

Window-glass 

1 
2 
3 

1 
2 
3 

35     '              $27, 000 
300     1                8G,  50O 
270     ,                86,  SOO 

Glassware 

Green  glass  

Total 

6 

6     '                f50.-t                     200.  OOfl     1 

i                                1 

Of  the  employes  25  are  women  and  112  are  children. 

Manupaotuke  op  glass  in  Spain. — Though  Spain  was  one  of  the  first  nations  of  western  Europe  to  make 
glass,  the  present  condition  of  this  industry  by  no  means  justifies  the  promise  of  its  beginning.  There  existed  in 
Catalonia,  Spain,  in  the  last  century  many  works  famous  for  their  beautiful  glass,  but  these  are  nearly  all  closed. 
In  the  whole  of  this  kingdom  at  the  present  time  there  are  only  some  23  or  24  glass  houses,  making  bottles,  lamjj 
articles,  and  window-glass,  mostly  for  local  use,  tliough  some  little  is  exported.  At  these  factories,  also,  some 
rude  and  strange  shaped  vessels  and  drinking-cups  are  made,  and  these,  compared  with  the  specimens  remaining, 
show  that  the  old  forms  and  the  old  systems  of  ornamentation  are  still  in  use. 

Glass  in  Holland. — There  are  in  Holland  19  glass  works,  all  but  one  of  Avhich  are  engaged  in  the  manufacture 
of  the  peculiar  square  glass  bottles  used  for  bottling  the  Dutch  spirits.  Many  of  these  bottle  factories  are  in 
connection  with  the  distilleries,  and  consequently  have  a  steady  business,  but  little  affected  by  foreign  competition. 
The  total  production  is  about  19,000,000  a  year,  all  colored.  In  addition  to  these  bottle  factories  there  is  a 
glassware  works  at  Maastrecht. 

The  province  of  Zealand  furnishes  a  Lsubstance  largely  used  in  the  manufacture  of  plate  glass,  "bergasche", 
supposed  to  be  the  remains  of  a  salt-boiling  works  which  once  existed  in  that  province.  This  substance  takes  the 
place  of  soda,  but  requires  especial  preparation. 

Glass  in  Portugal. — In  Portugal  there  is  one  establishment  for  the  manufacture  of  crystal  and  fine  glass, 
and  some  glass  of  other  kinds  is  made,  but  not  enough  for  the  needs  of  the  country. 


Ohaptee  XII.— history  OF  GLASS-MAKING  IN  THE  UNITED  STATES. 


GLASS-MAKIKG  IK  VIEGINIA  AND  WEST  VIRGINIA. 

One  of  the  first  attempts  at  manufacturing  within  the  limits  of  the  thirteen  original  colonies  was  the  production 
of  glass.  The  hopes  of  sudden  wealth  from  the  discovery  of  gold  and  silver,  or  from  finding  the  fabled  passage 
through  this  continent  to  the  South  Sea,  were  doubtless  the  chief  causes  of  the  formation  of  the  London  Company 
and  its  early  attempts  to  colonize  Virginia.  At  the  same  time  this  was  a  commercial  venture,  with  the  hopes  of 
profit,  and  with  a  shrewdness  characteristic  of  the  English  merchants,  not  only  of  that  but  of  subsequent  centuries, 
they  did  not  forget  entirely  the  possibilities  near  at  hand  in  their  search  for  what  they  believed  would  be  greater 
ones  in  the  near  future.  The  vessel  which  carried  Captain  Newport  to  this  colony  on  his  second  voyage,  in  1698, 
also  brought  out  eight  Poles  and  Germans  to  make  "pitch,  tar^  glass,  mills,  and  soap-ashes".  Stith  wisely  remarks 
that  "  had  the  country  been  peopled  they  would  have  done  well,  but  they  only  proved  a  burden  and  a  hiuderauce 
to  the  rest",  (a)  After  the  return  from  the  fruitless  expedition  to  the  country  of  the  "Manakins",  the  president 
of  the  colony,  Captain  Smith,  dispersed  as  many  as  "were  able,  some  to  make  glass,  and  others  for  pitch,  tar,  and 
soap-ashes".  Between  the  arrival  of  Captiiin  Newport  and  the  return  of  his  vessel,  iu  IGOS  or  1609,  some  glass  was 
made,  and  part  of  the  return  cargo,  the  first  that  conveyed  any  exports  of  manufactures  from  what  is  now  the 
United  States,  was  the  trials  of  glass  thus  made. 

gtith  states  that  the  glass  house  in  which  the  glass  was  manufactured,  and  which  was  probably  the  first 
manufactory  erected  in  the  English  colonies  in  America,  being  erected  late  iu  1C08  or  early  iu  1609,  stood  in  the 
woods  about  a  mile  from  Jamestown.    This  enterprise  was  one  of  some  daring.     Glass-making  at  this  time  was  by 


a  Stitli's  Siatory  of  Virginia,  page  77.     Williamsburg,  1747 


UK. 
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110  means  well  establislied  in  Eu!  tpe.  Flint-glass  was  not  yet  invented,  and  plate  was  not  cast,  while  the  art  of 
blowing  wiudow-glass  and  bottles  and  laakiag  glassware  was  imperfectly  practiced  in  England.  Wood,  however, 
was  becoming  scarce,  and  the  alkalies  needed  for  the  manufacture  of  glass  high  priced,  and  those  of  a  good  quality 
were  brought  from  a  distance.  All  of  these  materials  were  not  only  abundant  in  the  new  colony,  but  the  wood  was 
a  burden  and  potash  could  be  made  readily  from  the  wood-ashes.  The  great  bulk  of  glass  bottles  made  their 
importation  expensive,  and  it  is  possible  that  the  first  glass  house  in  Virginia  made  bottles  only.  What  window- 
glass  was  used  was  imported. 

The  craze  for  the  raisin,.;-  of  tobacco,  which  had  such  a  disastrous  effect  upon  the  colony,  interfered  with  glass- 
making,  aiul  in  1617  Captain  A.rgall,  on  his  arrival  as  governor,  found  the  glass  house  fallen  to  decay,  (a)  la  1020 
an  atteinnt  was  made  to  restore  manufactures  to  the  colony,  and  a  large  number  of  artisans  was  sent  to  Virginia. 
In  1621  *  roll  or  subscription  was  opened  to  raise  funds  for  the  erection  of  a  glass  house  to  make  beads  for  the 
Indian  trade,  and  Captain  :S"orton  and  some  Italians  were  sent  over  for  that  purpose.  The  subscribers  to  these 
rolls  were  to  participate  in  the  profits.     These  beads  were  currency  among  the  Indians. 

The  Loudon  Company,  in  its  letter  of  July,  1021,  sent  in  the  ship  George,  commended  this  Captain  WiUiam 
Norton  to  the  governor.  Ho  was  directed  to  be  lodged  in  the  Guest  House  with  his  "gange"  until  he  had  found  a 
convenient  phice  for  his  furnace,  and  in  the  choice  of  place  care  was  to  be  taken  that  he  and  his  "gange"  be  as 
secure  as  possible  from  .surprise,  "  so  that  tlie  commoditie  of  glass  and  beads  should  not  be  vilified  by  too 
common  a  sale  to  the  Indians".  (?>)  At  the  time  of  the  massacre,  in  1622,  the  glass  house  at  Jamestown  was 
destroyed,  but  it  does  not  appear  that  these  Italian  glass- workers  were  massacred,  as  they  must  have  been  had 
their  glass  works  been  at  this  place.  They  are  referred  to  in  June,  1622,  and  again  in  February  20,  1023,  by  the 
o-overnor  and  council  in  a  letter  to  London,  in  which  they  state  that  a  gentleman  who  was  returning  to  London 
would  inform  the  company  what  had  been  done.  This  would  seem  to  indicate  that  the  manufacture  of  beads  was 
not  c;!rried  on  at  Jamestown,  but  that  the  house  that  was  destroyed  was  the  first  one. 

What  was  the  history  of  glass  for  some  years  after  this  date  is  not,  so  far  as  I  have  been  able  to  discover,  a 
matter  of  record.  Xo  doubt  the  colouists  found  that  the  cheapness  of  fuel  and  of  alkali  was  more  than  ott'set  by 
the  scarcity  and  high  price  of  labor  and  its  tendency  to  seek  other  employment,  and  it  is  probable  that  glass- 
making  was  abandoned. 

The  next  account  of  a  glass  works  in  Virginia  that  I  have  found  is  of  one  that  was  in  existence  in  1787  at 
Alexandria.  M.  De  Warville,  who  visited  this  state  in  the  fall  of  17SS,  states  that  this  works  exjiorted  the  previous 
year  glass  to  the  amount  of  10,000  pounds  and  employed  500  hands.  This  is  the  last  notice  of  a  works  in  eastern 
Virginia  until  early  in  the  nineteenth  century.  Mr.  Jarves  states  tliat  a  Dr.  Adams,  of  Eichmond,  Virginia,  "made 
large  offers  of  increased  wages  to  the  workmen  of  the  Essex-street  works,  who  were  induced  to  abandon  their 
places  of  work  and  violate  their  indentures.  They  succeeded  in  reaching  IMchmond  to  try  their  fortune  under  the 
auspices  of  the  doi'tor.  A  i'aw  years'  experience  convinced  them  of  the  fallacy  of  increased  pay,  for,  after  very 
heavy  losses,  the  works  were  abandoned  and  the  workmen  thrown  out  of  employ"  ^ 

This  is  the  last  record  I  have  been  able  to  find  of  a  glass  works  in  eastern  Virginia,  or  what  is  now  Virginia. 

In  the  census  of  IS  10  Virginia  does  not  appear  as  a  glass-making  state.  In  1815,  however,  a  glass  works  for 
making  white  flint,  hollow,  and  other  glassware  was  established  at  Wellsburg,  in  the  western  'j)art  of  the  state, 
at  which  glassware  of  an  excellent  quality  was  produced.  In  the  census  of  ]S2(l  a  glass  works  is  reported  in 
Brooke  county,  which  was  no  doubt  the  Wellsburg  works.  It  made  that  year  •'^20,000  worth  of  glass,  had  $12,000 
capital,  and  paitl  out  $8,000  for  wages  and  •*  12,000  for  material  and  contingent  expenses,  or  exactly  the  value  of 
product.  It  employed  li  men  and  12  youtlis.  In  18-7  it  is  reported  that  glass  decanters  of  great  beauty  and 
solidity  were  made  at  thes(_'  works,  "while  white  flint  aud  green  glass  wares  made  within  a  few  years  rivaled  the 
foreign.'' 

At  the  tariff  convention  of  1831  there  were  two  flint-glass  furnaces,  with  12  xiots,  reported  in  operation  at 
Wellsburg,  Pennsylvania,  evidently  a  misprint  lor  Virginia,  and  one  with  ti  pots  at  Wheeling,  Virginia.  Two 
window- glass  works  are  also  re[iiirted  at  Wheeling.  In  1810  one  glassworks  is  reported  in  Brooke  county  (the 
Wellsburg),  and  three  in  Ohi*  county  (the  Wheeling). 

Kegarding  the  history  of  the  Wheeling  factories,  ^Ir.  W.  Leighton,  jr.,  in  an  article  contributed  by  him  to  the 
Wheeling  Sunday  Leader  of  March  28,  ISSO,  in  some  reminiscences,  states  that — 

Tho  first  glass  factory  built  in  AVlu'cling  was  for  tlio  uiauufacture  of  window-glass,  .ind  the  business  was  commenced  some  time  in 
the  year  1821.  I  find  in  tho  ffi.i/u;;/  of  the  raii-Tfuiidlcihut  ''in  1829  a  flint-Lclass  house  was  erected  in  Wheeling  by  Jolm  and  Craig  Eitchle, 
located  on  the  side,  ot  the  hill  ojioositc  the  second  ward  market-house.  This  est.ablishnieut  was  operated  for  several  years  with  great 
activity  and  si-,cccss,  and  had  a  widesjiread  reputation  for  the  manufacture  of  fine-cut  glassware.  This  suci'css  and  the  unrivaled 
advantages  foe  [iiocnrinn  liieap  fuel  at  Wheeling  cncouragc<l  etbcr  firms  to  embark  in  the  business,  and  in  18)55  the  Messrs.  Sweeney  put 
a  largo  lliiit-glass  works  into  operation  in  the  uorthoru  part  of  the  town,  which  was  followed  in  the  course  of  the  next  few  years  by  the 
creel  inn  of  another  large  establishment  at  the  extreme  south  end,  built  by  Plunket  &  Miller,  now  owned  aud  operated  by  the  firmot  J. 
n.  irol)bs,  Brockuuier  cV  Co."- 


a  Captain  Smith,  under  dale  of  Kil.'i,  states  that  for  along  time  the  labor  of  the  colony  had  been  misdirected  in  the  manufacture ef 
various  articles,  among  them  glass. 

h  Xeal's  I'iri/itiiii  Compaiii/  of  London,  I)age  2'M. 
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The  veteran  glass  manufacturers  of  this  eouutry,  Mr.  J.  L.  Hobbs,  and  his  son  Mr.  J.  H.  Hobbs,  of  the  South  Wheeling  glass  works, 
have  been,  I  believe,  for  a  longer  time  uninterruptedly  running  their  furnaces  than  any  other  glass  mauufacturcrs  in  the  United  States. 
These  gentlemen  came  to  Wheeling  in  184.5  and  purchased  the  gla.ss  works  built  by  Messrs.  Plunkot  &  Miller,  sinco  which  time  there 
has  been  no  break  or  interruption  to  their  business. 

Whether  or  not  the  introduction  of  glass-making  at  Wheeling  encountered  the  same  difliculties  as  are  described  to  have  met  Mr. 
Bakewell  at  Pittsburgh  I  do  not  find  set  down  in  the  records,  but  the  probabilities  are  that  a  similar  experience  was  had.  The 
factories,  however,  ultimately  surmounted  all  ditBculties,  and  went  on  to  good  success.  Iul8G3  the  Central  Glass  Company  was  established 
by  a  number  of  workmen  from  the  South  Wheeling  glass  works  and  successfully  operated.  At  later  dates  several  other  factories  have 
been  built  m  this  valley,  among  which  are  the  Belmont  Company  and  Goblet  Company  at  Bellaire,  the  La  Belle  Company  at  Bridgeport, 
and  the  Excelsior  Company  at  Martin's  Ferry.  Beside  these,  wiudow-glass  factories  and  lamp-chimuey  houses  have  been  located  here, 
and  the  amount  of  glass  business  in  this  vicinity  is  assuming  year  by  year  greater  proportions. 

The  obvious  reason  for  the  establishment  of  glass  factories  in  Wheeling  has  already  been  mentioned— its  cheap  fne\.  This  ban 
always  been  an  important  cousideration;  but  the  success  of  glass-making  here  has  not  been  due  to  this  cause  alone  ;  it  owes  much  of  its 
prosperity  to  the  enterprise  of  those  engaged  in  it.  While  the  first  great  step  of  progress  Id  glass-making  ia  modern  times,  the  invention 
of  pressing,  is  claimed,  as  before  mentioned,  to  be  American,  so  is  the  second  not  only  American,  but  had  its  origin  here  in  WheeUug. 
This  second  step  was  the  improvement  in  the  composition  of  lime  glass,  which  enabled  manufacturers  to  substitute  that  material  in  place 
of  the  old  flint-glass. 

For  the  manufacture  of  bottles,  window-glass,  jars,  and  shades  in  England  and  on  the  continent  of  Europe  lime  glass  has  always 
been  used,  and  can  boast  an  antiquity  perhaps  as  great  as  that  of  flint-glass.  The  first  factories  in  this  country  made  window-glass,  using, 
of  course,  the  lime  composition ;  the  manufacture  of  bottles  followed,  but  flint-glass  making  was  commenced,  and,  as  in  Europe,  only 
inferior  grades  of  ware  were  made  of  lime  glass.  In  Pittsburgh,  at  an  early  period,  common  tumblers  and  cheap  table  ware  were  made 
of  lime  glass,  and  some  improvement  had  been  made  in  1864;  but  still  the  lime  goods  were  so  much  inferior  to  flint-glass  as  not  to  come  in 
competition  with  it,  their  lack  of  purity  and  luster  being  very  couspicuons  faults. 

In  the  wiuter  of  1864  Mr.  William  Leighton,  sr.,  of  the  firm  of  J.  H.  Hobbs,  Brocknuier  &  Co.,  made  a  course  of  experiments  in 
the  composition  of  lime  glass,  the  result  of  -v^'hich  was  so  successful  that  the  manufacture  of  lime  glass  was  commenced  by  his  firm,  and 
ware  was  produced  equaling  in  beamy  the  finest  fiint-glass.  The  most  important  feature  in  the  composition  of  this  new  lime  batch  was 
the  use  of  bicarbonate  of  soda  in  place  of  soda-ash,  until  that  time  universally  used  in  lime  glass;  and  this  use  of  bicarbonate,  and  better 
proportion  of  all  the  materials,  constituted  the  improvement,  and  led  to  the  most  important  results.  As  the  improved  lime  glass  was 
mnch  cheaper  than  flint-glass,  being  less  than  half  its  cost,  other  factories  commenced  using  the  same  material  and  learned  the  new 
composition.  The  ware  thus  manufactured  could  only  be  distinguished  from  flint-glass  by  its  less  specific  gravity,  and  by  the  peculiar 
tone  of  its  sound  when  struck,  the  flint-glass  having  a  full  metallic  tone  or  ring,  while  the  lime  glass  emits  a  dull,  dead  sound,  destitute 
of  vibratory  tone.  From  the  time  of  this  improvement  in  lime  glass  the  flint-glass  factories  began  to  languish.  The  larger  number  of 
them,  perceiving  that  the  era  of  flint-glass  was  past,  gave  up  the  old  composition  and  commenced  the  manufacture  of  bicarbonate  glass, 
as  it  was  then  called.  But  a  few  factories  still  clung  to  the  old  lead-glass  composition,  fondly  hoping,  and  perhaps  believing,  that  lime 
glass  would  run  a  brief  course,  and  that  there  would  be  a  return  to  the  time-honored  flint-glass.  It  soon  became  evident,  however,  that 
lime  glass  had  gained  the  ascendant  by  merits  that  would  stand  the  tost  of  lime,  and  those  who  still  persevered  in  the  manufacture  or 
Isad  glass  found  their  ware  could  no  longer  be  profitably  made,  and  gained  the  experience  that,  in  an  age  of  progress,  whoever  clings  to 
the  methods  of  the  past  Will  soon  be  neglected  and  forgotten. 

Beside  advantage  of  cheaiier  material,  lime  glass  has  the  property  of  chilling  and  becoming  rigid  more  quickly  than  flint-glass,  thus 
enabling,  and  even  compelling,  the  workmen  to  finish  the  ware  more  rapidly,  and  hence  making  a  greater  production ;  and  as  the  specific 
gravity  of  lime  glass  is  less  than  that  of  flint-glass,  articles  made  of  the  former  ha^e  the  advantage  of  this  lightness  of  weight.  The  result  of 
all  these  advantages,  together  with  improvements  in  furnaces,  tools,  and  methods  of  manufacture,  has  been  to  reduce  the  cost  of  glassware 
to  about  one-fourth  part  of  what  it  was  when  the  iuvention  and  introduction  of  bicarbonate  glass  took  place  in  1864.  With  this  reduced 
cost,  and  consequent  reduced  price,  the  use  of  glassware  has  been  extended  correspondingly.  Xe  w  factories  have  been  built ;  old  factories 
have  increased  their  capacity ;  and  a  sufficient  supply  of  glassware  has  been  produced  to  meet  the  demand  which  the  reduced  prices  created. 

No  kind  of  ware,  even  if  composed  of  the  most  common  materials,  can  now  compete  in  cheapness  with  lime  glass  for  drinking- vessels 
and  table  ware;  while  for  beauty  of  material,  finish,  shape,  and  ornamentation  glassware  is  more  than  equal  to,  and  for  cleanliness  fiir 
beyond,  any  other. 

Speaking  of  gas  furnaces,  Mr.  Leighton  says: 

Although  Wheeling  took  no  part  in  experimental  gas  furnaces,  yet  as  soon  as  it  became  evident  that  a  safe  form  of  construction  had 
been  reached,  that  form  was  at  once  adoxjted  here.  The  largest  gas  furnace  for  melting  glass  in  this  country,  and  probably  in  the 
world,  was  built  and  put  into  operation  last  year  by  Messrs.  J.  H.  Hobbs,  Brockunier  &  Co.,  at  their  South  Wheeling  glassworks,  and  after 
six  months'  trial  they  were  so  well  satisfied  with  its  results  that  they  put  up  another  of  the  s.ame  form  of  construction,  which  has  jusc 
been  completed. 

GLASS-MAKIXG-  IK  PENJS'SYLYANIA. 

The  first  mention  of  a  glass  works  in  Pennsylvania  is  found  iii  a  letter  written  iu  August,  1683,  by  Peun  to  the 
Free  Society  of  Traders.  In  this  letter  he  alludes  to  their  tannery,  saw-mill,  and  glass-house,  "  the  last  two 
conveniently  posted  for  water  carriage."  Where  this  glass  house  was  located,  or  for  what  kind  of  glass  it  was 
intended,  is  not  known;  indeed,  it  is  doubtful  whether  the  works  were  ever  used  for  the  purpose  for  which  they 
were  erected.  If  they  were,  they  proved  unsuccessful,  as  did  most  of  the  early  glass  works  in  the  colonies,  and 
were  soon  abandoned.  («) 

a  Budd,  who  wrote  in  168.'i,  does  not  mention  them.  Dr.  More's  letter,  printiMl  in  1687,  mentions  a  number  of  industries,  but  not 
glass-making,  and  the  same  is  true  of  the  pamphlet  printed  some  time  in  1691,  entitled  Letters  and  an  Abstract  of  Letters  from  Pennsytrunia. 
In  this  pamphlet  all  the  trades  which  flourished  in  Pennsylvania  are  mentioned,  but  glass  is  not  one  of  them.  Holme,  who  wrote  iu 
1689,  and  who  refers  to  a  number  of  trades  that  were  carried  on  in  Pennsylvania,  speaks  of  the  scarcity  of  window-glass.     He  writes  : 

The  window-glass  is  often  here 
Exceeding  scarce  and  very  dear. 
So  that  some  iu  this  way  do  take 
Isinglass  windows  for  to  make. 
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There  is  a.  .statemeufc  in  Bislaop's  JHftory  of  American  Manufactures  to  the  effect  that  a  glass  works  was  built 
shortly  after  this  one  at  Frankfort,  neaL  Philadelphia,  by  the  English  Friends  who  settled  there,  but  this  is 
probably  a  mistake,  as  tliere  were  no  English  Friends  in  Philadelphia  at  so  early  a  date,  (a) 

From  this  time  until  just  before  the  Eevolutioii  the  record  of  glass-inaking  in  Peousylvania  is  a  blank.  Governor 
John  Penu,  in  a  letter  to  the  Lords  of  Trade  and  Plantations,  dated  Philadelphia,  January  21,  1767,  wrote: 

Tbe  other  is  a  glass  manafaotory,  which  was  erected  about  four  years  ago  in  Lancaster  county,  seventy  miles  from  this  city,  by  a 
private  person.  It  is  still  carried  on,  tho'  to  a  very  incousiderablo  extent,  there  being  no  other  vent  for  their  ware,  which  is  of  a  very 
ordinary  quality,  but  to  supijly  the  .small  demands  of  the  villages  and  farmers  in  the  adjacent  inland  country,  {h) 

This  was  probably  Baron  Steigel's  estal>lishment,  referred  to  below,  who  established  himself  at  Manheim 
in  17G2;  but  however  this  may  have  been,  there  is  evidence  that  Steigel  soon  after  this  built  a  glass  house. 

)In  June  of  the  same  year  that  Penn's  letter  was  written  (1767)  Townsend's  scheme  for  raising  revenue  from  the 
colonies  passed  the  British  parliament  and  was  met  in  this  country  by  a  storm  of  denunciation  and  agreements 
of  non-importation.  At  public  meetiugs  it  was  deteriinued  to  stimulate  by  all  prudent  ways  and  means  the 
manufactures  of  the  colonies,  and  glass  and  paper  were  particularly  mentioned  as  articles  deserving  of  domestic 
encouragement.  Townsend's  revenue  act  was  rejiealed  in  1770.  At  that  time  a  flint-glass  manufactory  on  a  much 
larger  scale  than  any  before  attempted  in  the  country  had  been  built  at  the  village  of  Manheim,  near  Lancaster 
by  a  German  baron,  Henry  William  Steigel,  and  Mr.  David  Eittenhouse,  in  a  letter  to  Mr.  Barton,  dated  the  4th 
of  February,  1770,  speaks  of  his  iutention  when  he  next  visited  Lancaster  to  have  some  pulse-glasses,  then  just 
introduced  by  Dr.  Franklin  from  Germany,  and  other  things  he  wanted,  made  there.  In  another  letter,  written  in 
the  following  summer,  acknowledging  the  receipt  of  a  barometer  tube  made  at  this  factory,  he  says: 

f        I  am  obliged  to  yon  for  the  glass  tube  ;  it  will  make  a  pretty  barometer,  though  the  bore  is  somewhat  too  small.     I  have  compared  it 
with  an  English  tube,  and  do  not  think  the  prcfrriMicr  can  with  any  reason  be  given  to  the  latter,  (c) 

This  enterprise  did  not  prove  remunerative,  as  the  war  interfered  with  remittances  from  Europe  and 
embarrassment  ensued,  and  the  glass  works  were  aljandoned.  {d) 

About  the  time  that  Steigel  built  his  factory  at  Lancaster  the  first  glass  works  in  Philadelphia  of  which  wo 
have  any  details  was  established  at  Kensington.  Tlie  repeal  of  Townsend's  act  did  not  remove  the  determination 
of  the  people  of  the  colonies  to  establish  domestic  manufactures  in  their  limits,  and  though  workmen  skilled  in, 
the  manufacture  of  glass  were  by  no  means  common,  some  gentlemen  engaged  in  trades  quite  foreign  to  glass- 
making  were  found  who  were  willing  to  risk  their  capital  in  this  undertaking.  In  October,  1771,  Eobert  Towers, 
skinner  or  leather-dresser,  and  Josejjh  Leacock,  watchmaker,  purchased  a  piece  of  land  on  the  east  side  of  Bank 
street  (now  Eichmond  street)  and  built  ujion  it  a  glass  house,  furnace,  and  other  improvements,  (e) 

This  works  must  have  begnn  the  manufacture  of  glass  late  in  1771  or  early  in  1771',  and  it  certainly  made  green 
bottles,  and  perhaps  flint  ware.  In  Franklin  &  Hall's  Pennsylvania  Gazette  of  .lauuary,  1772,  appears  the  following 
advertisement: 

The  glass  facture.  Northern  Liberties,  next  door  to  the  sign  of  the  Marquis  of  Granby,  in  Market  street,  where  the  highest  price  ia 
given  for  broken  flint-glass  and  alkaline  salts. 

This  would  indicate  the  manufacture  of  flint-glass.  The  place  designated  was  the  store  of  Eobert  Towars, 
which  was  in  Market  street,  between  Second  and  Third  streets.  In  November,  1772,  Towars  and  Leacock  sold  the 
premises  to  John  Elliott  and  Samuel  Elliott,  druggists,  who  took  into  partnership  and  interest  Isaac  Gray.  These 
partners  built  an  additional  furnace  and  continued  the  manufacture  of  bottles,  carrying  on  the  business  for  eight 
years,  and  as  the  Elliotts  were  apothecaries  and  Graj-  was  a  wine  merchant,  it  may  be  supposed  that  in  this  venture 
the  manufacture  of  bottles  for  use  in  tlieir  business  was  an  object.  The  property  was  sold  in  May,  1780,  to  Thomas 
Leiper,  a  tobacconist,  who  must  have  needed  many  bottles  for  the  recejjtion  of  snuff.  The  latter  was  owner  for 
twenty  years,  and  sold  the  glass  house  on  ilarch  0,  1800,  to  Joseph  Eoberts,  jr.,  James  Butland,  and  James 
Eowland  for  $2,.'3.j.'!,  subject  to  £15  ground-rent,  who  cariied  on  the  works  under  the  firm  name  of  James  Butland 
&  Co.,  and  in  1801  had  their  store  at  Xo.  S(l  Xortli  Fourth  street.  Eoberts  soou  sold  out  his  one-third  interest  to 
Butland  aud  Eowland  for  .$2, HIS,  who  dissolved  partnership  in  180-1,  Butland  disposing  of  his  interest  to  Eowland 
for  82,:j4S,  and  the  latter  advei'tised  in  1S08  that  his  store  for  the  sale  of  bottles  made  at  the  Kensington  glass 
works  was  at  Xo.  0.3  Xorth  Second  street.  He  was  also  in  business  as  an  iron  merchant.  James  Eowland  died 
before  the  year  1833,  and  on  July  10  of  that  year  James  Eowland,  jr.,  who  had  purchased  the  interest  of  his 
brother,  Joseph  W.  Eowland,  sold  the  works  to  Dr.  Thomas  W.  Dyott. 

Though  the  records  are  very  meager,  there  are  evidences  that  several  other  glass  works  were  built  in  eastern 
Pennsylvania  between  the  breaking  out  of  the  revolutionary  war  and  the  close  of  the  century,  and  no  doubt  the 


a  Mr.  F.  D.  Stone,  the  librarian  of  the  Historical  Society  of  Pennsylvania,  writes  me  that  Pastorious  was  the  agent  of  the  Frankfort 
Land  Company,  and  liislioj)  [irobably  confounds  this  name  with  the  little  town  of  Frankford,  now  a  part  of  Philadelphia. 

b  J'ennsijlvania  Colonial  Hccords,  ix,  'X>i. 

■  ■■  Barton's  Memoirs  of  /Htlevlioiinr,  ]iage  20C. 

d  In  iM-anklin  it  Ifiill's  I'eininylrctiiia  Gazette  for  January,  1772,  in  addition  to  the  advertisement  for  broken  flint-glass,  elsewhere 
referred  to,  is  one  from  the  Soutbwark  china  factory  for  flint  stones  and  broken  glass.  This  may  have  been  for  "cnllett"  for  the 
Lancaster  works,  or  for  some  other  factory  of  which  wo  have  found  no  record. 

e  For  most  of  tho  earlier  details  of  this  works  I  am  indebted  to  Thompson  Westcott's  history  of  Philadelphia,  published  in  the 
JPhiladelphia  Sundai/  DiapaUli, 
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scarcity  of  glass  during  the  war  led  to  the  erection  of  works  in  this  and  other  states.  That  there  were  glass 
worlis  of  some  importance  in  Pennsylvania  at  its  close  appears  from  Lord  Sheffield's  letter,  written  shortly  alter 
peace  was  declared,  (a)  lu  November,  1787,  the  Society  for  the  Encouragement  of  Manufactures  offered  a  gold 
medal  for  the  best  specimens  of  flint  glassware  and  bottles.  It  is  hardly  to  be  supposed  that  a  $20  gold  medal  was 
offered  as  an  inducement  to  parties  to  undertake  the  manufacture  of  flint-glass,  but  rather  as  a  premium  to  works 
already  in  existence  for  the  best  samples  of  their  products,  and  the  fact  that  window-glass  is  not  mentioned  would 
indicate  either  that  window-glass  was  not  made,  or  that  its  manufacture  was  so  well  established  as  not  to  need 
CDCouragement.  Some  time  between  1780  and  17SG  Eobert  Morris  and  John  :Nicholson  erected  works  at  the  falls  of 
the  Schuylkill  for  the  manufacture  of  some  kind  of  glass,  probably  window-glass.  The  glass  house  was  about 
opposite  the  dwelling  of  Governor  Mifflin,  and  a  row  of  stone  houses  a  little  lower  down,  the  river  was  built  to 
accommodate  the  hands  working  in  this  establishment.  John  Thoburn,  about  ISOS,  altered  the  glass  house  for  the 
purpose  of  a  calico-printing  establishment,  and  the  building  was  still  standing  in  1850.  {h)  Mr.  Eichbaum,  Avho  had 
charge  of  the  erection  of  the  Craig  &  O'Hara  window-glass  works  at  Pittsburgh  in  1797,  was  "superintendent  of 
glass  works  at  Falls  of  Schuylkill,  near  Philadelphia",  (c) 

Thomas  Harrison,  Philip  Jones,  and  Robert  G.  Martin,  who  were  interested  hi  other  business  (which,  however, 
they  did  not  abandon),  invested  a  portion  of  their  capital  in  the  manufacture  of  green  and  flint  glass,  which  they 
made  at  the  glass  house.  South  street,  near  the  Schuylkill,  in  180(i-'07,  and  manufactured  largely  in  1808  green 
and  white  half  gallon,  quart,  and  pocket  botth-s.  This  establishment  consisted  of  a  brick  glass  house,  forty-three  • 
feet  square,  a  brick  warehouse,  fifty  by  forty-three  feet,  and  a  small  house  and  stable.  Philip  Jones  &  Go.  were 
proprietors  in  1810.  (f?)  It  is  doubtful  if  this  '•  white"  glass  could  have  been  what  is  known  as  white  to-day;  for  if 
it  was,  it  must  have  been  made  in  the  same  furnace  as  the  green  glass — a  difficult  operation.  S 

The  Schuylkill  glass  works,  "two  miles  from  Philadel])hia,"  whicli  were  in  operation  in  1819,  were  the  same 
South  street  works,  and  Edward  Lowber,  drug  and  color  merchant,  at  No.  141  North  Third  street,  had  for  sale  in 
September,  1819,  window-glass  from  tho^e  works.  Galeb  Foulke  was  agent  for  these  works  at  No.  19  Minor  street; 
but  in  1820  George  and  Jacob  Peterman,  flour  merchants,  were  agents,  at  No.  3G0  High  street,  for  the  Schuylkill 
window-glass  manufactory,  in  South  street,  near  the  Schuylkill  river.  In  May,  1822,  H.  &  W.  Lawrence  advertised 
that  the  Schuylkill  glass  works  were  to  let;  and  in  February,  1823,  George  and  Jacob  Peterman  gave  notice  that 
they  had  again  undertaken  the  "agency  of  the  Schuylkill  glass  works  at  South  street  wharf,  recently  called  the 
Philadelphia  works",  and  that  they  had  for  sale  window-glass  of  all  sizes,  (d)  Thum  &  Bitters,  of  North  Third 
street,  made,  in  1808,  iiint  and  half-pint  pocket  bottles  and  vials,  (d) 

Eegarding  the  attempts  to  manufacture  certain  kinds  of  glass  at  this  time  and  later  and  the  causes  of  failure, 
Dr.  T.  W.  Dyott  (e)  states  that  "the  manufacture  of  ordinary  descriptions  of  glassware,  such  as  apothecaries'  vials 
and  bottles  and  the  common  varieties  so  extensively  used  for  domestic  and  other  purposes,  was  not  successfully 
prosecuted  in  this  country  until  long  after  the  period  of  the  late  war  (1812)". 

Owing  to  the  extravagant! 3'  high  iirices  of  imported  vials,  many  eflorts  had  been  made  previous  to  this  time 
in  the  county  of  Philadelphia  and  in  the  state  of  New  Jersey  to  establish  this  business,  but  in  all  instances  they 
were  unproductive,  and  were  finally  abandoned,  with  a  heavy  loss  to  those  who  projected  or  were  concerned  in  them. 

A  number  of  causes  interi>osed  to  iireveut  success  in  this  branch  of  industry,  and  the  failure  of  those  who  had  first  attempted  its 
introduction  among  us  afterward  operated  to  discourage  capitalists  from  engaging  in  it.     Our  knowledge  of  the  business  at  this  period 
was  theoretical,  without  practice  ;  and  our  workmen  were  equally  deficient,  having  but  an  imperfect  acquaintance  with   the  mechanical 
part  of  their  profession.     The  metal  of  our  factories  was  inferior  in  quality  and  strength,  yet  produced  from  the  finest  materials  and  by 
the  most  expensive  process  ;  the  articles  we  manufactured  were  also  limited  iu  quantity  to  one-half  of  what  ought  to  have  been  produced 
out  of  the  same  amount  of  materials,  yet  so  rude  and  shapeless  in  their  appearance  that  purchasers  seldom  could  be  found  if  a  foreign 
article  could  be  obtained.     During  the  war  (1S12)  I  became  interested  in  a  factory  in  New  Jersey,  which  was  the  first  establishment  that 
continued  in  operation  for  any  number  of  years,  and  which  afterward  became  the  principal-  school  of  instruction  to  the  w.orkmeu  who 
were  subsequently  employed  lu  the  business.     At  a  later  period  two  ether  factories  were  established,  and  were  in  successful  operation   >  ■ 
until  after  the  conclusion  of  the  treaty  of  peace,  when  they  were  comiiellcd  to  suspend  business,  owing  to  the  importation  of  the  foreign      \ 
article,  which  was  designedly  sacrificed  at  auction  by  the  British  a,2;ents,  who  publicly  acknowledged  at  the  time  that  they  were  instrueted   '    ' 
to  sell  at  any  prices  f  u-  the  purpose  of  breaking  up  our  factories.  {/) 

The  furnaces  at  this  time  were  rude  affairs,  designed  to  run  only  about  six  months  in  the  year.  In  1831,  at  the 
date  of  the  tariff  convention,  several  times  referred  to  in  this  report,  the  Dyottville  factory  was  the  most  extensive 
glass  works  in  the  United  States,  consisting  of  lour  furnaces,  melting  about  8,000  pounds  of  batch  a  day,  and 
producing  about  1,200  tons  of  glass  per  year,  which  was  blown  into  apothecaries'  vials,  bottles,  shop  furniture,  etc. 

a  His  statement  is:  "There  are  glass  works  in  Pennsylvania;"  but  he  gives  no  further  particulars.  Had  not  the  works  been  of  somo 
importance  he  would  hardly  have  known  of  its  existence. 

b  Early  Histoi-ij  of  the  Falls  of  the  Schuylkill,  etc.,  pp.  3.3  and  34.     By  Charles  V.  Hagner.     Philadelphia,  1869. 

c  These  works  were  managed  in  1796  by  Mr.  Nicholson,  as  appears  from  a  manuscript  letter  now  in  my  possession  from  Mr.  Eichbaum 
to  Major  Craig. 

d  Westcott's  history  of  Philadelphia  in  Philadelphia  Sunday  Dispatch. 

e  See  An  Exposition  of  the  System  of  Moral  and  Mental  Labor  Established  at  the  Glass  Factory  of  Dyottville.  By  T.  W.  Dyott,  M.  D. 
Ptiladelphia,  1833. 

/  See  Dr.  Dyott's  Exposition. 
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It  was  stated  that  this  glass  was  composed  of  "materials  altogether  the  productiou  of  American  soil,  about  15,000 
barrels  of  rosiu  from  ^STorth  Carolina  being  annually  consumed  as  fuel  in  preference  to  wood  or  coal"-  From  250 
to  300  men  and  boys  were  constantly  employed.  In  1833  this  works  had  hvc  furnaces,  wood  and  coal,  as  well  as 
rosin,  being  used  for  fuel.  It  may  be  well  to  follow  out  the  history  of  these  works  iu  this  place.  They  were 
operated  for  several  years  after  this  until  the  disastrous  failure  and  conviction  of  Dr.  Dyott  iu  1838  for  fraudxdent 
insolvency,  when  the  works  i)asscd  into  other  hands,  and  after  being  idle  for  some  years  were  leased  in  1843  bv 
Henry  Seybert,  who  became  interested  in  the  glass  business  principally  for  the  purpose  of  assisting  Eugene  Eoussel 
in  obtaining  a  sxrpply  of  bottles  for  the  manufacture  of  mineral  or  aerated  water,  then  just  being  introduced  into 
the  United  States.  He  also  made  flint  in  one  furnace.  In  1843  they  weie  leased  by  a  partnership,  of  which  Mr. 
Henry  B.  Beuuers,  the  present  proprietor,  was  a  member.  This  works  is  still  in  operation,  the  oldest  glass  works 
in  Philadelphia,  and  probably  in  the  United  States,  with  a  record  of  one  hundred  and  eleven  years  of  work. 

Eeturning  to  1810,  the  date  of  the  lirst  census  of  manufactures,  we  flud  reported  in  Pennsylvania,  outside  of 
Allegheny  county,  five  glass  houses — one  in  Philadelphia  city,  two  in  Philadelphia  county,  and  one  each  in  Lycoming 
and  Wayne  counties.  The  value  of  the  product  of  the  Wayne  county  works  is  given  at$3G,000,  while  thatof  the  three 
Philadelphia  works  was  only  826,000.  The  Lycoming  county  works,  which  was  probably  at  Williamsport,  had 
a  product  of  $20,000.  This  would  indicate  that  glass-making  in  Philadelphia  was  not  a  prosperous  business.  At 
the  census  of  1820  but  one  works  is  reported  iu  Philadelphia  county,  "a  flint-glass  works,  that  had  been  out  of 
operation  for  some  years  ",  while  in  Wayne  county  a  window-glass  works,  with  one  furnace  and  six  pots,  is  reported, 
■which  had  been  •■  iu  operation  for  live  years  with  good  success".  Jarves  also  states  that  in  1820  a  number  of 
workmen  left  the  New  England  Glass  Company  at  East  Cambridge,  rJassachusetts.  and  established  a  co-operative 
flint-glass  works  at  Kensington  under  the  title  of  the  Uuiou  Flint  Glass  Company;  but  after  a  few  years  this  works 
passed  into  other  hands,  and  the  first  recnrded  attempt  at  co-operative  glass-making  iu  this  country  failed. 

Iu  1831,  as  already  stated,  the  Dyottville  works  were  the  most  extensive  in  the  country.  There  was  also  in 
Philadelphia  a  flint-glass  works  with  six  pots.  Xo  mention  is  made  of  the  Wayne  couuty  works  at  this  time,  though 
it  appears  at  the  census  of  1840.  There  were,  however,  two  works  in  Lycoming  county,  at  Williamsport,  one  for 
the  manufacture  of  window  glass  and  the  other  for  hollow  ware  (green  glass,  etc.).  In  1840,  according  to  the  census, 
there  were  but  two  glass  works  iu  the  eastern  district  of  Pennsylvania:  one  in  Philadelphia  and  one  in  Wayne 
county.  But  it  is  not  necessary  to  follow  the  history  of  glass  in  this  section  further.  While  there  has  been  glass 
made  in  increasing  quantities  in  eastern  Peuusylv:iuia  since  1840,  the  industry  has  not  attained  the  importance  it 
has  reached  west  of  the  mountains.  It  may  be  interesting  to  state,  however,  that  though  window-glass  was  at  one 
time  made  in  Philadelphia,  none  has  been  made  in  that  city  for  seven  years. 

Of  early  glass-making  in  western  Pennsylvania  quite  lull  accounts  remain,  and  at  least  four  of  those  connected 
with  the  earliest  works,  Albert  Gallatin,  Colonel  Jaan's  O'Hara,  Major  Isaac  Craig,  and  Major  Ebenezer  Denny, 
were  prominent  in  the  affairs  of  the  nation.  Their  journals  and  papers  have  been  saved  from  the  destruction  or 
oblivion  that  usually  overtakes  such  documents,  and  from  these  very  satisfactory  statements  of  these  early 
undertakings  can  be  obtained. 

The  generally  received  opinion  for  some  years  has  been  that  the  first  glass  works  west  of  the  Allegheny 
mountains  was  built  by  Albert  Crallatiu  at  his  settlement  of  Xew  Gene^■a,  on  the  Monongahela  river,  some  90 
miles  south  of  Pittsburgh.  Here  Mr.  Gallatui  established  a  number  of  industries,  and  among  them  that  of  glass- 
making.  Various  dates  have  been  assigned  to  his  glass  works,  the  most  common  one  being  1787;  but  the  evidence 
is  quite  conclusive  that  this  is  an  error,  and  that  the  works  was  not  started  until  1797.  (a) 

iSTot  only  is  the  date  usually  assigned  to  this  works  incorrect,  but  it  is  very  probable  that  it  is  not  entitled 
to  the  credit  of  being  the  first  west  of  the  Alleghenies,  Craig  >.K:  O'Hi.ra  making  glass  about  a  month  earlier.  (6) 
As  the  Gallatin  works  was  isolated  and  so  remained,  not  forming,  as  did  Craig  &  O'Hara's,  the  nucleus  of  a  great 
industry,  it  may  be  well,  though  it  was  not  the  earliest,  to  give  its  history  first,  that  the  account  of  the  works  at 
Pittsburgh  may  be  a  connected  one. 

The  Gallatin  works  was  used  for  the  manufacture  of  window-glass.  The  furnace  was  a  small  one,  with  eight 
pots,  using  wood  as  a  fuel  and  "  ashes  for  alkali" .  The  glass  house  was  40  by  40  feet,  three  sides  frame  aud  one  side 
stone.  The  most  credible  story  regarding  its  erection  is  that  a  number  of  glass-workers,  mostly  Germans,  left 
Amelung's  factory  (c)  at  Fredeiicktown,  Maryland,  and  crossed  the  mountains  for  the  purpose  of  building  a  glass 
works  at  the  point  that  is  now  Louisville,  Kentucky.     Gallatin  accidentally  met  them  at  Wheeling  aud  persuaded 

a  In  Adams'  Life  of  (lallalin,  Philadelpliia,  IHTII,  it  is  stated  that  tho  business  of  "  glass-makiug  "  at  New  Geneva  began  "  during  Mr, 
Gallatin's  absence  in  tlie  spring  of  1797  ".     This  is  (.(infirmod  by  Mr.  Isaac  C'niig.     (See  note  below.) 

6  I  am  informed  by  Mr.  Isaac  Craig,  of  Piltsburgh,  tho  grandson  of  Major  Craig,  who  has  in  his  possession  many  of  the  letters  that 
passed  between  Major  Craig  and  Colonel  O'Hara  on  the  subject  of  the  glass  works,  and  who  is  one  of  the  best  authorities  on  tho  history 
of  western  Pennsylvania  living,  that  as  the  n.-snlt  of  a  correspondence  between  himself,  Mr.  Henry  Adams,  the  author  of  the  Life  of 
GaJlatln,  before  refrrn'd  to,  and  a  son  of  Mr.  Gallatin,  ho  is  convinced  that  the  Craig  &  O'Hara  works  began  to  make  glass  a  month 
eaiiUcr  than  Gallatin's.  The  PiWsburgh  works  began  in  1797  without  doubt,  and  tliis  would  fix  the  date  of  Gallatin's  as  1797  also.  Mr. 
Craig  has  kindly  allowed  uw  free  access  to  his  grandfather's  letter-books. 

c  .See  accoiiTit  of  this  works  under  "Glass-making  in  Jlaryhind  "-  It  is  probable  that  j\Ir.  Amelung  was  at  one  time  a  glass-worker 
at  PittsliiiT'gli.     Ill  (' II i;i ■III ihi'«  Jonnwl,  al)Oiit  l-'DT^  inentioii  is  made  of  A.  V.  Amelung,  a  glass-worker  in  Pittsburgh. 
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them  to  turn  back  to  New  Geneva  and  establish  the  works  there,  Mr.  Gallatin  agreeing  to  furnish  capital  and  they 
to  do  the  blowing,  (a)  The  title  of  the. firm  at  iirst  was  Gallatin  &  Co.,  but  it  was  afterward  changed  to  the  M"ew 
Genevn  glass  works. 

For  a  time  the  business  was  exceedingly  profitable,  more  so,  Mr.  Adams  tells  us,  than  any  other  of  Mr. 
Gallatin's  enterprises,  {h)  There  were  but  two,  possibly  three,  other  window-glass  factories  in  the  country,  most  of 
the  window-glass  used  coming  from  England.  These  works,  as  well  as  Craig  &  O'llara's,  were  on  or  near  the  route 
of  travel  between  the  East  and  the  rapidly  developing  West,  and  the  glass  commanded  a  ready  market.  There  seems 
to  have  been  considerable  discussion  between  Mr.  Gallatin  and  his  partners,  among  whom  were  a  Mr.  Nicholson 
and  two  brothers  by  the  name  of  Kramer,  who  were  skilled  workmen  and  had  charge  of  the  manufacturing  of  the  \ 
glass,  as  to  the  price  at  which  it  should  be  sold,  and  it  was  fixed  at  $14  a  box  of^lOO  feet,  (c)  though  Mr.  Gallatin, 
fearing  ruinous  competition  by  reason  of  the  profit  at  this  price,  fiu'ored  a  lower  rate.  The  glass,  however,  by 
reason  of  the  character  of  the  materials  used,  was  probably  of  an  ijiferior  quality.  The  works  was  removed  in  1807 
to  the  other  side  of  the  Monongahela  river,  and  in  1814  it  was  operated  by  Nicholson  &  Co.  (d)  As  late  as  1832  a 
glass  house  was  reported  at  New  Geneva,  and  glass  was  made  some  years  later  than  this.  When  the  works  was 
finally  abandoned  I  have  not  been  able  to  learn. 

In  1796  preliminary  steps  were  taken  by  Major  Isaac  Craig  and  Colonel  James  O'Hara  toward  the  erection  of 
the  first  glass  house  at  Pittsburgh,  (e)  This  was  also  the  first  works  west  of  the  mountains  to  make  glass,  Mr. 
Peter  William  Eichbaum,  a  German  glass-worker,  who  wan  superintendent  of  glass  works  at  the  Falls  of  the 
Schuylkill,  near  Philadelphia,  being  engaged  to  direct  their  erection.  (/)  Various  causes  delayed  the  work, 
and  it  was  not  until  1797  that  the  active  work  of  building  the  furnace  was  begun,  when,  as  appears  from  a  letter 
written  June  12  of  that  year  by  Major  Craig  to  Colonel  O'Hara,  {g)  search  for  coal  in  the  upper  part  of  what  is  now 
Allegheny  City  not  showing  a  vein  of  workable  thickness,  a  location  on  Coal  Hill,  on  the  south  side  of  the 
Monongahela  river,  just  above  where  it  unites  with  the  Allegheny  to  form  the  Ohio,  was  purchased,  and  the  erection 
of  the  furnace  was  begun.  This  site,  or  part  of  it,  has  ever  since  been  continuously  occupied  by  a  glass  house,  the 
Point  Bridge  works  of  Thomas  Wightman  &  Co.  occupying  it  at  present.  1 

This  was  one  of  the  first,  if  not  the  first  works  in  the  United  States  to  use  coal  as  a  fuel;  (/;)  indeed,  as  late  I 
as  1810  coal  was  not  used  in  any  glass  works  in  this  country  but  the  Pittsburgh  houses,  (i)  It  was  not  the  force  ot 
circumstances  or  lack  of  wood  that  led  to  the  use  of  coal,  but  it  was  the  deliberate  design  of  the  promoters  of  this 
enteriirise  to  melt  their  glass  with  coal,  and  it  was  the  character  of  the  coal  in  Cual  hill  that  determined  the  location 
of  the  works.  (J)  The  use  of  coal  in  the  state  of  the  art  at  this  time  required  considerable  determination  and  risk, 
and  it  is  to  the  credit  of  these  gentlemen  that  they  dared  use  it. 

The  generally  received  belief  that  this  was  the  first  glass  works  in  Pittsburgh  was  called  in  question  a  few 
years  since  by  the  statement  that  in  1705  there  was  a  window-glass  works,  known  as  "Scott's",  at  Glass  House 
riffle,  on  the  west  bank  of  the  Monongahela.  {!:)  This  is  without  doubt  an  error.  Mr.  Neville  B.  Craig,  in  his  History 
of  Pittsburgh,  speaks  of  the  O'Hara  works  as  "  the  first  glass  house  here",  and  as  his  memory  went  back  distinctly 
to  179C,  if  not  earlier,  it  is  hardly  possible  he  would  not  have  known  of  this  "  Scott's"  works  if  it  existed  in  1795. 
It  is  probable  that  the  works  referred  to  was  the  "Ohio"  works,  built  about  1800  by  Denny  &  Beelen,  which 
was  on  the  north  side  of  the  Ohio,  and  which  gave  the  name  to  Glass  House  riftle,  as  it  appears  from  a  letter  of 
Major  Craig's,  in  connection  with  the  experiment  of  Mr.  Price,  that  Dr.  Hugh  Scott,  from  whom  it  got  its  name, 

a  History  of  Fayette  County,  Pennsylvania.     Philadelphia,  1882. 

6  Life  of  Gallatin,  p.  176.  Mr.  Adams  -svrites  me,  however,  that  the  glass  works  were  "  a  constant  matter  of  anxiety  "  to  Mr. 
Gallatiu. 

c  This  does  not  seem  so  extravagant  a  price  when  it  is  known  that  at  the  census  of  1810,  when  there  were  at  least  fifteen  works  in 
the  country  making  about  5,000,000  square  feet  of  window-glass  a  year,  the  marshals  estimated  the  value  of  the  glass  at  16  cents  a  square 
foot. 

d  Cramer's  Navigator,  8th  ed.,  p.  40.     Pittsburgh,  1814. 

e  History  of  Pittsburgh,  p.  276.     By  Neville  B.  Craig.     Pittsburgh,  1851. 

/  I  have  before  me  a  letter  from  Mr.  Eichbaum  to  Major  Craig,  dated  Falls  of  the  Schuylkill,  August  18,  1796,  from  which  it  appears 
that  negotiations  had  been  in  ijrogress  for  some  time  between  these  gentlemen  looking  to  the  building  of  the  glass  house,  and  "four 
different  sorts  of  clay"  from  near  Pittsburgh  had  been  sent  Mr.  Eichbaum  for  his  judgment  as  to  their  adaptability  for  pot-making.  He 
writes  they  "  do  not  look  amiss"  with  the  exception  of  some  roots,  and  gives  directions  for  the  digging  and  ripening  of  20  or  25  tons 
weight.  This  letter  is  in  answer  to  one  from  Major  Craig,  of  June  6,  1796,  in  which  he  had  evidently  made  a  proposition  to  Mr.  Eichbaum 
to  go  to  Pittsburgh,  which  the  latter  accepts  conditionally  if  Messrs.  Craig  &  O'Hara's  resolve  to  build  glass  works  is  "absolutely  fixed". 

g  Craig's  History  of  Pittshurgh,  pp.  276,  277. 

k  Gallatin's  works  used  wood,  as  did  Denny  &  Beelen's,  the  third  west  of  the  mountains. 

i  See  Gallatin's  Eeport  on  Manufactures  in  1810. 

j  The  Glass  House  riffle  works  referred  to  below  used  wood,  its  location  on  the  north  bank  of  the  Ohio  rendering  this  necessary. 

h  See  Pittsburgh  as  It  Is,  by  George  H.  Thurston,  Pittsburgh,  1657 ;  also  Bishop's  History  of  American  Manufactures,  which  probably 
follows  Thurston.  Mr.  Thurston's  authority  is  a  st.itement  of  the  late  Mr.  William  McCulIy,  a  well-known  Pittsburgh  glass  manufacturer, 
who  learned  the  trade  of  window-glass  blowing  in  the  Craig  &  O'Hara  glass  house.  I  think  there  can  be  no  doubt  but  that  Mr.  Thurston 
either  misunderstood  Mr.  McCuUy,  or  that  Mr.  McCully  was  mistaken.  Mr.  Mark  Watsoii,  Mr.  McCully's  son-in-law  and  his  successor  in 
business,  authorizes  the  statement  that  in  their  many  conversations  on  the  subject  Mr.  McCully  always  spoke  of  the  C'raig-O'Hara  house 
as  the  first.  Mr.  Isaac  Craig  also  states  that,  as  early  as  1845,  Mr.  McCuUy  told  him  that  the  Craig  &  O'Hara  works  was  the  first. 
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was  in  1800  connected  with  this  works.  There  seems  to  be  no  doubt  that  the  Craig  &  O'Hara  works  was 
the  first  glass  works  not  only  in  Pittsburgh,  but  west  of  the  mountains,  and  was  the  pioneer  of  Pittsburgh's 
glass  industry. 

The  building  erected  was  frame,  and  contained  an  eight-pot  window- glass  furnace  using  coal  as  fuel,  three  boxes 
being  made  at  a  blowing,  the  box  at  that  time  containing  100  square  feet.  What  is  now  known  as  a  box,  50  square 
feet,  was  formerly,  even  as  late  as  18C0,  termed  "half  box  (H.  B.)",  and  the  rates  of  wages  for  blowing  are  still  based 
on  the  box  of  100  feet.  Some  idea  of  the  pots  in  this  pioneer  factory  can  be  obtained  from  the  output.  A  box  of 
100  feet  did  not  probably  exceed  125  pounds  in  weight,  which  would  give  375  pounds  as  the  finished  product  of  the 
blowing  or  of  one  blower  at  each  melting,  and  allowing  that  the  weight  of  product  was  four-fifths  of  the  weight  of 
batch,  the  amount  of  material  charged  into  each  pot  would  b(;  but  500  pounds.  I^ow  the  weight  of  batch  in  each 
pot  will  average  1,500  pounds,  and  the  average  of  a  blower  is  nine  to  ten  boxes  of  100  feet.  An  old  glass 
manufacturer  expresses  this  difference  in  the  size  of  the  pots  verj'  graphically  in  saying :  "  One  man  could  easily 
lift  an  old-style  pot,  now  it  takes  four  men." 

As  was  generally  the  custom  in  the  window-glass  houses  of  that  day,  one  or  more  jjots  in  the  furnace  were  used 
for  the  manufacture  of  bottles — "hollow  ware,"  as  they  were  termed.  Among  Colonel  O'Hara's  papers,  found  after 
his  death,  was  a  memoi  andum  in  his  handwriting  stating,  "  To-day  we  made  the  first  bottle,  at  a  cost  of  $30,000.'"  (a) 
This  remark  has  led  to  the  belief  that  the  works  was  a  bottle  house,  but  it  was  a  window-glass  factory,  making 
some  bottles.  The  partnership  between  Craig  and  O'Hara  lasted  for  seven  years,  when  Major  Craig  was  persuaded 
by  his  relatives,  who  feared  financial  hiss,  to  withdraw,  (b)     The  works  were  continued  by  Colonel  O'Hara. 

The  difliculry  and  expense  connected  with  this  first  attempt  at  glass-making  west  of  the  mountains  were 
such  as  must  have  discouraged  a  less  determined  man  than  3Iajor  Craig,  who  seems  to  have  had  the  immediate 
management  of  the  woi'ks,  he  being  in  Pittsburgh  most  of  the  time,  while  Colonel  O'Hara's  other  interests  called 
hiui  frequently  from  Pittsburgh.  The  men  emploj-ed  as  superintendent  and  blowers  did  not  always  prove  to  be 
as  highly  skilled  as  their  own  assei  tions  would  have  indicated,  and  many  of  the  workmen  seem  to  have  been  petulant, 
easily  angered,  and  constantly  threatened  to  leave  the  works.  For  some  such  reason  as  this,  in  December,  1798, 
the  works  wore  leased  to  Eichbaum,  Wendt  vS;  Co.,  a  firm  composed  of  workmen  who  do  not  seem  to  have  been  very 
successful  financially.  Great  trouble  was  experienced  also  in  obtaining  the  proper  materials.  The  cl&y  which  was 
found  in  the  neighborhood,  and  which,  as  appears  from  a  letter  previously  quoted,  was  supposed  to  be  of  the 
proper  quality  to  make  pots,  proved  unfit  for  use,  and  clay  had  to  be  brought  from  Xew  Jersey  in  barrels  over  the 
mountains  at  great  exjiense,  and  frequently  the  delays  were  so  great  that  the  furnace  had  to  go  out  of  blast  for 
want  of  pots.  When  the  claj'  came  the  whole  force  would  be  put  to  work  making  pots,  which  would  be  dried 
hurriedly,  and  the  furnace  would  be  put  in  blast  again  with  the  result  that  every  glass-maker  of  to  day  would 
have  anticipated — the  pots  were  lost.  In  one  ease,  in  an  8-pot  furnace,  three  pots  were  lost  at  the  first  melting, 
and  tie'  next  day  four  more,  leaving  but  one  in  the  furnace.  Great  trouble  was  also  experienced  in  getting  sand, 
and  Major  Craig's  letters  constantly  refer  to  the  different  localities  from  which  specimens  were  procured  and  the 
success  in  their  use. 

The  trials  and  the  results  obtained  at  this  works  are  set  forth  in  the  following  letter,  dated  August  5, 1803, 
written  by  JMajor  Craig  to  Samuel  Hodgson,  of  Pliiladelphia : 

With  respi'ct  to  our  gla.ss  riianufai'turinf;,  tbe  cstablisliniPTit  1ki3  lu-i'ii  attencTcd  witli  greater  expense  than  we  had  estimated.  Thishaa 
been  (icCHsioned  partly  by  very  extensive  buildings  neeef.s:irily  erected  to  uccoimmidate  a  number  of  peopb'  employed  in  the  manufacture, 
together  with  their  families,  and  partly  by  the  ignorance,  of  some  people  in  wliosi'  skill  of  that  business  we  reposed  too  much  confidence. 
Scarcity  of  some  of  the  materials  at  the  commencement  of  the  manufactnring  was  also  attended  with  considerable  expense.  "We  have, 
howevi'r,  by  perseverance  and  attenticm,  brought  the  manufacture  to  comparativ(;  perfection.  During  the  last  blast,  which  commenced 
at  the  beginning  of  .January  and  continueil  six  months,  we  made  on  an  average  thirty  boxes  a  week  of  excellent  window-glass,  beside 
bottles  and  other  hollow  ware  to  the  amount  of  one-third  of  the  value  of  the  wiudo\v-ghiss,8  by  10  selling  at  $V.i  50,  10  by  12  at  $15,  and 
other  sizes  in  proportion. 

In  the  fall  of  1800  the  "  commissioner  of  the  city  of  Washington  *',  then  just  made  the  seat  of  government, 
applied  to  Craig  &  O'Hara  to  make  for  the  lutblic  buildings  some  glass  of  larger  sizes  than  had  ever  been  produced 
in  this  country,  but  the  attempt  was  unsuc(;essful.  Glass  of  the  size  required,  to  the  extent  of  some  400  square  feet, 
was  made  "of  a  transparency  tolerably  good",  but  it  was  too  uneven  for  the  purpose,  or  was  spoiled  in  flattening, 
and  the  glass  required  was  obtained  from  England. 

The  second  glass  housebuilt  in  the  vicinity  of  Pittsbnrgh,  and  the  third  west  of  the  mountains,  was  that  of  Denny 
&  Beelen.  This  factory  was  situated  on  the  north  side  of  the  Ohio  river,  in  that  part  of  Allegheny  now  known 
as  ilanchester,  and  gave  the  name  to  Glass-House  riftle  on  the  Ohio,  (c)  It  used  wood  as  fuel,  its  location  being 
such  that  coal  could  not  be  procured  without  boating  it  across  the  river  from  the  south  side  of  the  Monongahela, 
while  wood  was  easily  procurable.    The  exact  date  of  the  erection  of  this  works  has  not  been  ascertained,  though 


a  jMHitori/  Journal  of  Major  Ehfne:er  Denny,  p.  487.        b  t'raig'e  Ilistory  of  nttsbiirgli,  p.  278.       c  Major  Denny's  Journal,  p.  228. 
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it  was  probably  built  iu  1800.  («)  Window-glass  was  made,  whether  crown  or  blown  is  not  certain,  thougli  there 
js  a  legend  that  an  attempt  was  made  to  maunfacture  the  former.  A  Frenchman  by  the  name  of  La  Fleur,  commonly 
known  as  "  Falure",  was  brought  to  this  country  to  have  charge  of  the  works;  but  they  were  unsuccessful  from 
the  first,  and  being  compelled  to  cease  operations  after  a  short  run,  the  furnace  was  abandoned,  La  Flour  entered 
the  employ  of  Craig  &  O'Hara,  and  Beelen  [b)  gave  up  the  glass  business. 

As  has  already  been  stated,  the  manufacture  of  green-glass  bottles,  or  "hollow  ware",  was  curried  on  in  these 
early  glass  houses  in  conuection  with  that  of  window-ghiss,  the  "corner  pots"  iu  the  window-glass  furnaces  being 
used  for  the  manufacture  of  bottles  and  flasks.  The  history  of  the  manufacture  of  bottles  in  the  West  is,  therefore, 
for  many  years  the  history  of  the  wmdow-glass  works.  It  was  nearly  forty  years  before  furnaces  for  making- 
bottles  exclusively  were  built,  and  the  records  of  the  make  of  glass  at  Pittsburgh  and  of  the  works  in  that  city  as 
late  as  1837  combine  window-glass  and  green  glass  or  bottles  as  one  branch  of  manufacture,  in  1837  there  is  a 
record  of  a  "vial  works"  aud  a  "black-bottle  factory ",(c)  the  latter  "the  only  one  of  the  kind  in  the  western 
country  "-  This  factory  made  wine,  porter,  and  other  black  or  amber  bottles,  as  well  as  demijohns  and  carboys.  The 
custom  of  using  the  "  corner  pot"  for  bottles  is  now  entirely  discontinued  in  this  section,  bottle  manufacture  being 
a  distinct  branch  of  the  glass  industry. 

The  first  attempt  to  manuf^icture  flint-glass  west  of  the  Alleghenies  was  made  in  Craig  &  O'Hara's  window- 
glass  furnace  in  September  or  October,  1800,  by  Mr.  William  Price,  of  London,  who  had  then  lately  arrived  in  this 
country,  and  who  "had  been  employed  altogether  in  flint-glass"  September  5,  1800,  Major  Craig  wrote  Colonel 
O'Hara  that  Mr.  Price  had  arrived,  and  had  "offered  to  show  us  a  specimen  of  bis  abilities  without  charge",  and 
arrangements  were  made  Mith  Eichbaum,  Wendt  &  Co.,  who  were  operating  the  works  under  lease,  to  allow  him 
the  use  of  a  pot  in  the  furnace  and  such  assistance  as  he  needed  to  make  the  experiment.  On  September  11, 1800, 
"one  hundred  pounds  of  pearlash,  refined  in  the  best  manner,  so  that  it  may  be  perfectly  pure,  as  it  is  to  be  applied 
in  the  composition  of  crystal  glass  by  a  man  just  from  London",  was  ordered  from  Aaron  Aimes,  at  Funk's  tavern, 
on  Franklin  road.  October  29,  1800,  Major  Craig  sent  a  specimen  of  glass  made  by  Mr.  Price  to  Colonel  O'Hara, 
aud  on  November  17,  1800,  iu  a  letter  to  Colonel  O'Hara,  which  he  sent  by  Price,  he  wrote:  "  He  [Price]  has  satisfied 
me,  as  well  as  others,  that  his  ability  in  white-glass  manufacturing  is  equal  to  his  professions." 

These  extracts  from  Major  Craig's  letters  leave  no  doubt  but  that  at  this  early  date  an  attempt  was  made  to 
produce  flint-glass  in  Pittsburgh,  and,  further,  that  the  advisability  of  building  a  furnace  for  its  manufacture  was 
seriously  considered.  Mr.  Craig  writes  that  he  had  hopes  that  some  part  of  the  window-glass  house  could  have 
been  used  for  the  manufacture  of  flint-glass,  but  Price  told  him  it  could  not  be  done.  Major  Craig  seems  to  have 
had  some  doubt  as  to  obtaining  workmen  and  materials,  and  also  as  to  whether  the  business  would  pay  ;  but  Mr. 
Price  was  instructed  to  make  an  estimate  of  the  articles  needed  and  drafts  of  buildings,  and  submit  them  to  Colonel 
O'Hara.  ISTothing  seems  to  have  come  from  this  attempt  at  the  time.  A  careful  examination  of  JMr.  Craig's  letter- 
books  gives  no  evidence  of  the  prosecution  of  flint-glass  manufacture,  and  as  late  as  1803,  as  will  be  seen  by  the  letter 
previously  quoted,  flint-glass  was  not  made  at  these  works. 

There  is,  however,  a  statement  that  should  be  quoted  in  this  connection,  to  the  effect  tliat  in  1802  Colonel 
O'Hara  built  an  additional  furnace  at  his  works  and  attempted  to  establish  the  manufacture  of  white  aud  flint 
glass,  sending  an  agent  to  England  to  procure  the  necessary  workmen  ;  but  this  agent  is  reported  to  have  failed  in 
his  mission,  {d)  I  have  not  been  able  to  verify  this  statement,  aud  a  careful  examination  of  Major  Craig's  letter- 
books  of  1802  and  1803  gives  no  e\'idence  of  the  existence  of  such  a  house,  though  they  refer  quite  at  length  to 
Mr.  Price's  attempt  at  flint-glass  making  and  to  Mr.  Edward  Ensell,  who  afterward  built  a  flint-glass  works.  Jfor  is 
auy  evidence  of  the  existence  of  such  a  works  found  iu  Cramer's  Almanaclis.  In  the  Almanack  for  1807  O'Hara's 
"glass  factory"  is  mentioned,  not  his  factories,  as  would  have  been  the  case  were  he  making  both  flint-  and 
window-glass,  these  requiring  separate  furnaces,  {e)  In  the  Almanacl:  for  1808,  which  would  give  the  establishments 
for  1807,  the  only  glass  works  mentioned  is  "1  green-glass  works".  In  the  AJmanacJc  for  1809  Eobinson  &  Ensell's 
works  appears  for  the  first  time,  and  is  the  only  "white-glass"  works,  aud  the  first  one,  mentioned. 

In  Cramer's  Almanach  for  1804,  among  the  amounts  for  each  article  made  from  raw  material  in  Pittsbirrgh  in 
1803  are  mentioned  "jars,  decanters,  tumblers,  blue  glass".  It  has  been  argued  that  this  proved  the  existence  of  a 
flint-glass  house  at  Pittsburgh,  as  tumblers  and  decanters  would  hardly  be  made  out  of  green  glass;  but  this  supposition 

a  The  memoir  prefixed  to  Major  Denny's  Journal,  page  228,  stati-s  tliat  they  were  built  "  about  the  beginning  of  the  present  century  ". 
In  a  letter  from  Major  Craig  to  Colonel  O'Hara,  dated  March  20,  1801,  he  writes,  referring  to  this  factory ;  "The  Ohio  glass  -works  have 
stopped."  These  tvfo  statements  would  fix  the  date  at  least  as  early  as  1800,  and  it  seems  from  a  number  of  letters  that  they  were  built 
in  that  year. 

6  Beelen  was  a  Belgian,  son  of  the  Austrian  minister  "Baron  de  Belen  Bartholf". — Denny's  Journal,  p.  228.  It  thus  appears  that 
in  the  early  glass  works  of  Pittsburgh  were  represented  the  chief  glass-making  countries  of  Europe. 

c  Lyford's  Western  Directory.     These  houses  were  on  the  south  side,  and  have  been  known  in  recent  years  as  "Ihmsen's". 

d  Thurston's  Pittsburgh  and  Allegheny  in  the  Centennial  Year,  p.  r23;  also.  Bishop's  History  of  American  Manufactures,  vol.  ii,  p.  96. 

e  A  flint-pot  conld  not  have  been  used  succcBsfully  in  the  window-glass  furnace,  as  pots  for  bottle-making  were,  the  method  of 
■working  precluding  this.  ^^2g 
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is  not  borne  out  by  the  facts,  as  green-glass  tumblers  and  decanters  were  quite  common  at  that  time,  (a)  In  the 
Almanack  for  1804  also  appears  the  oft-quoted  statement  about  glass-cutting  "equal  to  any  cut  in  the  states  of 
Europe"  which  was  carried  on  at  Pittsburgh,  and  it  has  been  claimed  that  this  indicated  the  presence  of  a 
flint-glass  house.  The  amount  reported  cut,  $500  a  year,  and  the  fact  that  the  specimens  of  Mr.  Eichbaum's  skill 
at  this  early  date  seem  to  have  been  chandeliers,  the  beautiful  clear  glass  of  the  prisms  of  which  could  hardly  have 
been  made  iu  Pittsburgh,  indicate  that  the  glass  came  from  east  of  the  mountains,  if  not  from  Europe.  The 
evidence  I  have  found  is  against  the  existence  of  such  a  works,  {h) 

If  such  a  factory  as  is  meutioned  ever  existed,  it  must  have  been  shortlived  and  of  but  little  note,  and  cannot 
be  regarded  as  marking  the  beginniilg  of  the  flint-glass  industry  iu  Pittsburgh,  which  dates  from  1808.  In  the  fall 
of  isf)7  (c)  Mr.  George  Eobinsou,  a  carpenter  by  trade,  and  Mr.  Edward  Ensell,  an  English  glass-worker,  who  had 
been  a  manufacturer  of  both  window-  and  flint-glass  at  Birmingham,  England,  and  had  sold  his  works  and  come 
to  this  country  to  better  his  condition,  commenced  the  erection  of  a  flint-glass  works  at  Pittsburgh,  on  the  bank  of 
the  Mouongahela,  at  the  foot  of  Grant  street,  under  the  firm  name  of  Eobinsou  &  Ensell;  but  the  partners  appear  to 
have  lacked  capital  and  were  unable  to  finish  the  works,  and  the  establishment,  iu  an  incomplete  state,  was  ofi'ered 
for  sale,  probably  without  having  made  any  glass. 

In  August,  1808,  Mr.  Thomas  Bakewell  and  his  friend,  Mr.  Page,  who  were  visiting  Pittsburgh  at  the  time, 
were  induced  to  jiurchase  the  works  on  the  representation  of  Mr.  Ensell  that  he  thoroughly  understood  the 
business.  This  was  the  beginning  of  the  firm  of  Bakewell  &  Page,  that  by  itself  and  successors  has  continued 
the  manufacture  of  flint-glass  to  the  present,  Bakewell,  Pears  &  Co.,  their  direct  successors,  reporting  to  the  present 
census.  (*?) 

Mr.  Bakewell  soon  found  that  the  representations  made  to  him  as  to  the  skill  of  the  workmen  he  relied  upon 
were  not  borne  out,  and  he  was  forced  to  rely  upon  his  own  good  judgment  and  his  diligence  in  obtaining  information 
about  the  business.  The  diiflculties  he  met  with  would  havedishearteued  a  less  determined  man,andthe  lack  of  skill 
on  the  i)art  of  his  workmen  and  the  inferiority  of  the  material  interfered  at  first  with  his  success.  His  furnace 
was  badly  constructed;  his  workmen  were  not  highly  skilled,  and  would  not  permit  the  introduction  of  apprentices, 
and  his  materials  were  procured  from  a  distauce  at  a  time  when  transportation  was  difiicult  and  expensive,  pearlash 
and  red  lead  coming  fi'om  Philadelphia,  and  pot-clay  from  Burlington,  New  Jersey,  all  being  transported  over  the 
mountains  in  wagons.  The  sand  was  obtained  near  Pittsburgh,  but  was  yellowish,  and  up  to  this  time  had  only 
been  used  for  window-  and  bottle-glass ;  the  saltpeter  from  the  caves  of  Kentucky  until  182.5,  when  the  supply  was 
obtaiued  from  Calcutta.  These  difficulties  were  in  time  overcome.  Good  clay  \vas  procured  from  Holland,  and 
purer  materials  were  discovered;  and  he  rebuilt  his  furnaces  on  a  better  plan,  competent  workmen  being  either 
instructed  or  brought  from  Europe,  and  through  his  energy  and  perseverance  the  woi'ks  became  eminently  successful. 
There  can  he  no  doubt  that  Mr.  Bakewell  is  entitled  to  the  honor  of  erecting  and  operating  the  first  successful 
flint-glass  house  in  the  United  States. 

The  furnace  built  or  completed  in  1808  held  six  20-inch  pots.  This  was  replaced  in  1810  by  a  10-pot  furnace,  (e) 
and  in  1811  another  furnace  of  the  same  capacity  was  added  to  the  works.  The  establishment  was  burned  down 
in  the  great  fire  of  184"),  but  Wiis  immediately  rebuilt.  The  site  is  now  occupied  iu  part  by  the  Baltimore  and  Ohio 
railroad  depot,  the  brick  part  of  the  depot  being  a  part  of  the  old  warehouse. 

The  success  of  Messrs.  Bakewell  &  Page  induced  others  to  embark  in  the  business.  In  1809  another  flint- 
glass  house  was  built,  which  ])roduce(l  glass  on  a  limited  scale,  and  in  1810  another  company  was  formed,  but 
failed  in  a  short  time.  In  1812  another  works,  niaking  the  fourth  in  four  years,  was  built.  (/)  It  would  thus 
appear  that  the  manufacture  of  flint-glass  increased  much  more  rapidly  than  that  of  window-glass,  as  at  that 
time  there  was  in  Pittsburgh  only  the  OTIara  window-glass  works,  started  in  1797. 

In  1810  the  manufactures  of  the  United  States  began  to  attract  considerable  attention,  and  for  the  first 
time  the  census  returns  include  a  statement  of  manufactured  articles.     In  this  year  Mr.  Albert  Gallatin,  then 


a  Tlii/Ke  decanters  were  kiiowu  as  "  bif;-l  jellied  bottles",  aud  were  made  out  of  the  "corner  pots"  of  the  window-glass  houses  even  later 
than  1637.  ilr.  Isaac  Crai<;  writes  me :  "IrecoUeet  distinctly  seeing  both  tumblers  and  decanters  made  of  green  glass.  In  old  times 
decanters  were  used  in  every  house,  most  co:i.nionly  by  the  poorer  families,  who  could  not  afford  cut  s'lass.  Whisky  was  set  out  to  every 
visitor  in  these  decanters,  and  before  and  after  every  meal.  Although  of  green  glass,  they  were  not  cut,  hut  ornamented  hy  heads  around 
the  neck.''    These  beads  were  jirobably  pinched  on  while  the  glass  was  still  plastic. 

b  The  only  evidence  I  have  been  able  to  tiud  that  this  works  ever  existed  is  that  contained  in  Thurston  aud  Bishop.  Mr.  Thomas 
Bakewell,  who  came  to  Pittsburgh  and  entered  into  the  glass  business  in  180ft,  aud  who  was  authority  on  the  early  history  of  glass-making 
in  that  city,  seems  to  have  had  no  knowledge  of  such  a  works,  and  speaks  of  Robinson  &  Ensell's  attempt  as  the  first. 

e  .Jarves,  in  his  liemiiiiscencis,  who  got  his  information  from  :Mr,  Thomas  Bakewell,  says  180s  ;  but  in  Cuming's  Tour,  pubhshed  iu 
Pittsburgh  in  1810,  is  a  statement,  p.  22)i,  in  regard  to  Pittsburgh,  that  "  an  account  of  the  manufacturers  aud  tradesmen  was  taken  in 
the  fall  of  1807,  the  result  of  which  was  *  *  •  a  glass  works  for  gr(>en  glass  on  the  opposite  side  of  the  Jlouongahela,  another  just 
erected  for  white  glass  on  the  town  side  of  the  same  river".     This  latter  undoubtedly  was  the  Robinson  A  Ensell  works. 

d  Since  the  census  year  the  firm  has  gone  out  of  existence,  after  nearly  three-quarters  of  a  century  of  business  life. 

e  See  Jarves'  Jlemin'w-ences  of  (HaHS-making,  to  which  I  am  indebted  for  niauy  of  the  facts  about  Mr.  Bakewell  and  his  works. 

/.Tarvct:'  Ilemi inscences  of  GJass-molcing,  p.  72. 
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Secretary  of  the  Treasury,  made  a  report  to  the  House  of  Representatives  on  our  industries,  in  tlie  course  of  vrliicli 
he  uieutioned  that  "two  works,  employing  together  sis  glass-blowers,  had  lately  been  erected  at  Pittsburgh,  and 
made  decanters,  tumblers,  and  every  other  description  of  Hint-glass  of  a  superior  quality". 

The  Pittsburgh  window-glass  wouks  is  also  mentiom-d,  and  it  is  stated  that  all  of  this  kind  of  works  in  the 
country,  with  the  exception  of  "that  of  Pittsburgh",  used  wood  as  fuel,  the  latter  using  coal.  According  to  the 
census  returns  for  1810,  there  were  three  glass  works  in  Pittslmrgh  that  year  which  produced  862,000  in  value.  If 
Gallatin's  statement  is  correct,  two  of  these  were  flint  works,  and  one  manniactnred  window-glass  and  green 
bottles,  (a) 

Concerning  the  condition  of  glass-making  in  Pittsburgh  hi  1S13  and  1811  Cramer's  Navigator  {h)  states: 
The  manufacture  of  glass  has  succeeded  as  well  as  the  most  sanguiue  ha<l  exiicc  ted.  The  .situation  of  this  place  is  particularly  favorable, 
notwithstanding  some  disadvantages  in  procuring  some  of  the  materials.  The  first  was  e.stabli,*ed  by  Colonel  O'Hara  about  the  year 
1798.  ((■)  There  are  two  glass  works  on  the  oppo.site  side  of  the  Monougahela,  erected  by  Trevor  &  Eu.sell,  and  one  in  the  new  town  of 
Birmingham,  under  the  firm  of  Beltzhoover,  Wendt  &  Co.  These,  with  the  three  before  erected,  to  wit,  O'Hara's,  Robinson's,  and 
Bakewell's,  will  be  able  to  manufacture  to  the  amount  of  41160,000  annually.  Both  flint  and  green  glass  are  now  made  here  to  great 
perfection.  Messrs.  Bakewell,  Page  &  Bakewell  have  lately  built  another  flint-glass  works  in  addition  to  their  former  one.  There  are 
now  in  the  town  and  opposite  two  white  and  three  green  glass  houses.  Glass-eutting  is  likewise  executed  in  thia  place  not  inferior  to 
the  best  eut-glass  in  Europe.     The  furniture  of  the  .apothecaries'  shops  is  altogether  of  home  manufacture. 

This  extract  would  indicate  that  some  of  the  flint  houses  had  gone  out  of  existence  and  capital  invested  in 
glass-making  was  wisely  turned  to  the  branches  that  promised  profit. 

The  number  of  glass  houses  after  this  increased  so  rapidly  tbat  it  is  impossible  to  enter  into  the  details  of  the 
history  of  each.  In  1819,  according  to  the  memorial  adopted  at  a  town  meeting  and  sent  to  Congress,  the 
manufacture  of  glass  in  Pittsburgh  had  rapidly  declined  since  1815.  At  the  latter  date  169  workmen  were 
employed,  producing  $235,000  in  value  of  glass  annually,  while  in  1819  the  number  had  fallen  to  40,  producing  but 
$35,100,  and  the  statement  is  made  that  in  flint-glass  alone  the  reduction  was  .¥75,000.  (d)  In  1820  the  census  reports 
the  product  of  "  glassware  and  colored  flint"  as  $20,000,  and  of  "  glass,  window  and  hollow",  as  $24,000.  In  Fayette 
county,  at  the  same  time,  there  were  three  establishments  making  window-glass  and  hollow  ware.  In  1826  there 
were  eight  window-glass  works  in  western  Pennsylvania,  producing  27,000  boxes  (100  feet)  of  glass  per  annum, 
valued  at  $135,000,  and,  in  additign,  $30,000  worth  of  flint  ware  was  made.  In  1831  (e)  there  were  four  flint  houses, 
with  thirty-two  pots,  and  four  window-glass  houses  at  Pittsburgh,  four  or  five  at  Brownsville,  one  each  at  New 
Geneva,  Bridgeport,  New  Albany,  Perrypolis,  and  Williamsport,  making  window-glass,  and  one  at  the  latter  place 
making  hollow  ware.  Mr.  Bakewell  at  this  time  estimated  that  the  value  of  glass  produced  in  western  Pennsylvania 
was  more  than  $500,000  annually.  In  1837  there  were  thirteen  factories  in  Pittsburgli  and  its  immediate  vicinity, 
six  flint  and  the  balance  window-glass  or  green  hollow  ware,  making  about  -§700,000  worth.  Among  these  were 
the  Sligo  works  of  William  McCully,  established  in  1828,  and  continued  at  the  present  day  by  W.  McCully  &  Co.; 
the  flint-glass  works  of  Curling  «fc  Price,  known  as  the  Fort  Pitt  glass  works,  established  in  18.30,  now  carried  on 
by  their  successors,  E.  D.  Dithridge  &  Co. ;  and  the  window-glass  factory  of  F.  Lorenz,  now  continued  by  Thomas 
Wightman  &  Co.  Twenty  years  afterward,  in  1857,  there  were  thirty -three  factories  at  Pittsburgh,  of  which 
nine  produced  flint-glass  and  twenty-four  window,  green,  and  black  glass  to  the  value  of  $2,631,990,  employing 
1,982  hands,  whose  wages  were  $910,116,  consuming  material  to  the  amount  of  $2,078,734  40.  In  1865  there  were 
fifteen  bottle  and  vial  factories,  fifteeu  window-glass  factories,  and  fifteen  flint-glass  works  in  Pittsburgh,  being 
forty-five  glass  houses  in  all;  an  increase  of  36  per  cent,  in  eight  years.  These  fifteen  window-glass  works, 
located  immediately  at  Pittsburgh,  had  a  capacity  to  make  520,000  boxes  of  glass  in  a  year,  but  their  average  yield 
was  about  400,000  boxes,  whose  entire  value  at  that  time  was  $2,600,000.  The  fifteen  green  or  vial  works 
produced  annually  about  420,000  gross  of  vials  and  bottles,  worth,  at  the  then  rate,  $2,100,000.  The  pressure  upon 
these  works  at  that  time  is  best  shown  by  the  fact  that,  although  only  customary  to  run  them  for  ten  months  in 
the  year,  yet  many  of  them  had  run  twenty-one  months  without  stopping.  The  fifteen  flint-glass  works  then  in 
operation  at  Pittsburgh  iiroduced  about  4,200  tons  of  glassware,  worth  then,  in  round  numbers,  $2,000,000.  Their 
capacity  was,  however,  double  the  amoirnt  produced,  or  about  8,000  tons.  (/) 

a  Cramer's  Xavigator,  published  in  1814,  states  that  in  1810  there  were  two  white  and  one  green  glass  works  in  Pittsburgh. 
6  The  copy  of  Cramer's  Navigator  from  which  this  statement  is  taken  bears  the  date  1814,  though  the  preface  was  written  in  1811. 
The  statement  probably  refers  to  1813  or  1814,  as  the  work  was  revised  and  published  in  several  editions, 
c  This  should,  of  course,  be  1797. 

d  Address  of  the  Philadelphia  Society  for  the  Promotion  of  National  Industry,  p.  257. 
e  Report  of  the  New  York  Tariff  Convention,  1831,  p.  121. 
/  Pittsburgh  and  Allegheny  in  the  Centennial  Tear,     By  G.  H.  Thurston. 
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Below,  1  give,  iu  a  tabulated  form  such  statistical  informatiou  as  I  have  been  able  to  gaiu  as  to  the  glass  works 
of  Pittsburgh  from  1797  : 


WINDOW  AND  BOTTLE. 

WINDOW. 

FLINT. 

GEEEN  BOTTLE. 

ALL  KINDS. 

Date. 

Works, 

Value. 

■Works.            Value. 

Works. 

Value. 

Works. 

Value. 

Works. 

Value. 

1797 

1    i             $10, 000 
1     !                10,000 

1 

1 

1 

3 

3 

5 

5 

5 

5 

7 

8 

13 

10 

26 

25 

18 

45 

32 

1176 

51 

* $10, 000 

*!  0,000 

12, 500 

70,  000 

62,000 

170,  000 

235,  000 

240, 000 

35, 100 

235,000 

500, 000 

728,  OOO 

1800, 1         

1803 

1     1              $12, 500 
1     i                40, 000 

"";: 

1810 

1 

2 

$30,  000 

1812 

1813 

1815 

1817 

3     1              130, 000 

i 

2 

110, 000 

1819 

-   .    , 

1826  . 

f 133,  000 

100,  000 

T 

1831 

4 

2 
G 

1837 

6      

2 

1840 ...         ' 

1850 ' 1 

11     1 

8 
9 

7 
9 

1857 ! 

7      

2,631,990 
;  2,  076, 143 
5  6, 700,  000 
;  5,  832, 429 

I860..; - 



5                 $875,520 
15               2,  600,  000 

1865 .      . 

15 

2,  000,  000 

15 

$2, 100,  000 

1870 1 

1876 

i 

24      

12               ],G:j2,  687 

41 
30 

11 

1880 



3,  ;i.j,  o:i,s 

9 

820,  487 

5,  068, 212 

*  Estiraated. 

t  27,000  boxes  made. 

*  From  the  een,^iis,  .lud  tjvideiitly  in 


Evidently  estimated. 

Number  of  furnaces,  not  of  works. 


At  the  preseut  cl-iishs,  a.s  will  be  seen  by  an  examination  of  the  tables,  Allegheny  county  stands  first  as  a 
glass-making  center.     Its  .statistics  arc  as  follows: 


NUMDEtt  OF  ESU'LOrfiS. 


Kinds  of  glass. 


No.  of 

eafablish- 
ment.s. 


Capital. 


Window-glass  . 

Glassware 

Green  glass  — 

Total 


12         .$1,  880,  000 

30     '       2,  744,  500 

9     ,  856,  500 


\     No.  of 
furnaces. 


51 
11 


No.  of 

IK.t.S. 


316 
496 

85 


51 


5,  481,  000 


Total. 


1,133 
4,000 

8,'il 

0,053 


Males 
over  16. 


1,  101 

2,691 

650 

4,  442 


Females 
over  15. 


Childiea 
]       and 
youths. 


1,249 
189 

1,470 


Total  wage 
paid. 


$809,  842 

1,  500,  833 
375,  750 

2,  686,  425 


Valueof  ma- 
terials used. 

1 

;  Total  value 
of  product. 

$576,  638 

1, 180,  851 

382, 169 

■       $1,  032,  687 

3,  215,  038 

820, 487 

2, 139,  658 

5,  668, 212 

It  will  thus  be  seen  that  this  county  had  24.17  per  cent,  of  the  total  number  of  glass  establishments  of  all 
kinds  in  the  country,  127.02  per  cent,  of  all  the  capital  invested,  and  produced  2G.7!i  per  cent,  iu  value  of  the 
products.  It  had  20. (JU  ]ier  cent,  of  the  number  of  wiudow-j;lass  establishments,  but  37.96  per  cent,  of  the  capital 
invested  in  window  .£;lass,  and  produced  '■>{'-  per  cent,  of  tlie  boxes  of  glass  made,  and  ,'32  i>er  cent,  of  value  of  product. 
In  tliut-glass  and  g]ass\Aare  Allc.^ljciiy  county  had  32.97  per  cent,  of  the  number  of  establishmeuts,  37.04 per  cent, 
of  the  cajiital  invested,  and  i>roduced  3,>.(;o  per  cent,  of  the  value  vi'  this  kind  of  ghiss  made.  In  green  glass  this 
county  had  IG  per  cent,  of  the  c.stalilisliineuts,  17. .50  per  cent,  of  the  capital  iu\estc(l,  and  made  144  per  cent,  of 
the-  green  gla.ss  i)rodii((_-d.  Of  th(^  total  of  the  entire  country  in  the  three  classes  named — window,  flint,  and 
green — Alli'i^licny  county  had  24..S,S  or  25  ]ier  cent,  of  the  establishments,  31.70  or  32  per  cent,  of  the  capital,  and 
made  in  ^'aliie  2S  per  cent,  of  all  the  product. 

It  should  be  noted  that  these  calculations  do  not  include  plate-glass,  of  which  none  is  made  in  this  county, 
nor  do  they  include  the  works  in  Fayette  and  Beaver  counties,  which  have  their  ofQces  iu  Pittsburgh. 

While  the  figures  show  that  the  proportion  of  the  glass  of  the  United  States  made  in  this  county  is  not  so 
great  as  has  been  supposed,  it  indicates  that  of  all  the  givat  industries  of  the  country  it  is  the  one  that  produces 
at  Pitt,sburgh  the  larj^est  proportion. 


CLASS  MAKINC.   IN  MASSACHUSETTS. 

The  history  of  the  beginning  of  the  manufacture  of  glass  in  Massachusetts  is  involved  in  some  doubt. 
Bi.sliop,  in  his  llislory  of  Avirricuii  Mditiifacturt's,  states  that  the  earliest  works  was  built  iu  a  part  of  what  is  now 
tin-  town  of  Quincy,  but  in  this  he  is  ])r(.)bably  mistaken,  as  the  Salem  works  were  undoubtedly  the  first.    He 
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a-ssigns  no  date  to  this  Quincy  works,  but  Appleton's  Cydopcedia  gives  it  as  about  1750.  This  works  was,  like 
most  of  the  other  early  ones  in  this  country,  built  by  Germans,  (a)  and  its  site  is  known  to  this  day  as  Germantown. 
Only  black  bottles  were  made,  some  specimens  of  which  still  exist,  which  are  of  very  poor  metal  and  of  rude  make. 
The  proprietors  failed  some  years  before  the  Kevolution,  and  the  house  having  burned  down,  it  was  never  rebuilt,  (h) 
The  first  glass  house  in  Massachusetts,  and  the  first  to  which  a  date  can  be  assigned,  was  erected  in  Salem  about 
1639.  In  this  year  Ananias  Coneklin,  Obadiah  Holmes,  and  Lawrence  Southwick  received  two  acres  of  land  each 
"adjoining  to  their  houses",  which  was  granted  to  them  as  "glass  men",  for  the  purpose  of  promoting  the 
manufacture  of  glass.  The  next  year  John  Goncklin,  another  "glass  man",  was  allotted  five  acres  more  bordering 
the  previous  grants. 

In  December,  1641,  the  general  court,  for  the  encouragement  of  the  enterprise,  authorized  the  to«-n  of  Salem 
to  lend  the  proprietors  £30,  which  was  to  be  deducted  from  the  next  town  rate,  and  the  glass  men  were  to 
repay  it,  "if  the  work  succeeded,  when  they  were  able."(c)  The  works  having  been  neglected  for  three  years 
the  Concklins,  m  1645,  received  permission  from  the  court  to  form  a  new  company  to  carry  on  the  business.  (<l) 
Glass  was  for  a  considerable  time  afterward  manufactured  at  that  place,  which  "^is  mentioned  in  the  Colonial 
Records,  m  1661,  as  the  Glass  House  field.  In  this,  and  those  which  for  many  years  succeeded,  it  is  probable  that 
nothing  more  was  attempted  than  the  manufacture  of  bottles  and  other  coarse  descriptious  of  glass,  (e) 

Assuming  the  date  assigned  to  this  works  to  be  correct,  it  certainly  displayed  a  great  deal  of  enterprise  in 
the  infant  colony  to  thus  early  undertake  the  manufacture  of  glass,  and,  though  the  products  were  coarse,  they 
answered  the  purposes  of  the  colonists.  Window-glass  could  be  imported  from  England  of  a  much  better  quality 
than  could  be  made,  but  bottles  were  so  bulky  and  so  liable  to  breakage  that  they  could  be  made  to  advantage 
in  competition  with  the  works  of  the  mother  country. 

The  history  of  the  glass  works  of  New  England  is  involved  in  doubt  for  some  years  after  this,  but  it  is  probable 
that  a  works  was  built  at  Boston  just  prior  to  the  Eevolution,  as  Lord  Sheffield,  writing  at  the  close  of  the  war,  says :  "A 
considerable  glass  manufacture  at  Boston  failed  there  several  years  ago."  In  December,  1752,  the  general  court 
passed  an  act  granting  Isaac  0.  W;nslow  and  others  the  sole  privilege  of  making  glass  in  the  province.  It  is 
probable  that  this  works  was  established  at  Boston,  and  that  it  was  this  failure  to  which  Lord  Sheffield  refers. 
However  this  may  be,  Boston  again  began  the  manufacture  of  glass  shortly  after  the  Eevolution,  and  this  time 
with  great  and  long-continued  success.  This  new  enterprise,  the  Boston  Crown  Glass  Company,  which  was  the 
first  really  successful  glass  works  in  the  country,  was  greatly  encouraged  by  the  very  liberal  action  of  the  state.  In 
Jidy,  1787,  Messrs.  Whalley,  Hunuewell,  and  others  received  from  the  legislature  a  charter  conferring  upon  them 
the  exclusive  right  to  manufacture  glass  in  Massachusetts  for  fifteen  years,  and  a  fine  of  £500  was  attached 
to  any  infringement  of  this  right.  The  capital  stock  was  exempted  from  all  taxes,  and  the  workmen  from  all 
military  duties.  Jarves  also  states  that  to  counteract  the  effect  of  the  bounty  paid  by  England  on  the  exportation 
of  glass  from  that  kingdom  the  state  paid  the  proprietors  of  this  works  a  bounty  on  every  table  of  glass  made. 
A  pyramidal  factory  of  brick  was  erected  on  a  large  scale  at  the  foot  of  Essex  street;  but  being  found  ill-adapted  to 
the  purpose,  it  was  afterward  taken  down  and  a  wooden  one,  lined  with  brick,  difierently  constructed,  was  put  up  in 
its  place,  its  dimensions  being  100  feet  in  length  by  60  in  width.  On  account  of  difficulties  in  procuring  workmen 
and  other  embarrassments  operations  were  not  fully  commenced  until  November,  1792.  (/)  The  corporation 
commenced  with  the  manufacture  of  crown  window-glass,  which  was  of  a  quality  equal  or  superior  to  any  imported. 
Materials  were  found  to  be  abundant,  and  some  six  years  later  they  produced  about  900  sheets  per  week,  worth 
$1  75  per  sheet,  or  $82,000  per  annum,  (g) 

This  works  was  incorporated  as  the  Boston  Crown  Glass  Company  in  1809.  Eegarding  the  success  of  this 
company  Mr.  Jarves  says : 

The  state  bounty  had  the  eifect  to  encourage  the  proprietors  and  sastain  their  eftbrts,  so  that  by  perseverance  many  difficulties  were 
overcome  and  a  well-earned  reputation  supported  for  the  strength  and  clearness  of  their  glass ;  a  glass  superior  to  the  imported,  and  well 
known  throughout  the  United  States  as  "  Boston  window-glass  ".  This  reputation  they  steadily  sustained,  until  they  made  glass  in  their 
new  works  at  South  Boston  in  the  year  1622. 

The  early  success  of  this  works  led  to  the  establishment  of  others  iu  various  parts  of  the  country,  and  many  of 
the  workmen  of  the  Essex-street  house  were  enticed  away  by  flattering  ofiers.  In  1811  the  proprietors  of  the 
Essex-street  works  erected  large  and  improved  works  on  the  shore  at  South  Boston,  and  to  supply  the  workmen 
enticed  away,  as  also  to  meet  the  wants  of  their  factorj^,  an  agent  was  sent  to  England  to  procure  a  set  of  glass- 
workers.     By  the  time  they  reached  this  country  the  war  with  England  broke  out,  and  the  enterprise  was  defeated; 

a  It  is  an  interesting  fact  that  some  or  all  of  the  workers  iu  the  first  glass  houses  of  Virginia,  Maryland,  Pennsylvania,  and  New 
Hampshire  were  Germans. 

6  See  Jarves'  Beminiscences  of  Glass  Making,  p.  53.     Also  Mass.  History  Col.,  vol.  iii,  p.  276. 

c  Felt's  Annals  of  Salem. 

d  Colonial  Records,  vol.  i,  344;  ii,  137. 

e  See  Bishop's  History  of  American  Manufactures,  vol.  i,  pp.  933,  234. 

/  Mr.  .Jarves  says  in  1803,  upon  the  arrival  of  a  German  by  the  name  of  Lint  (probably  Lindt). 

g  See  Bishop's  History  of  American  Manvfactures,  vol.  i,  p.  241. 
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for  it  became  difficult  to  procure  fuel  and  the  various  means  for  carrying  on  the  Essex-street  works.    After  the 
war  operations  were  resumed  and  continued  until  1M20,  when  from  bad  management  the  comijany  failed. 

In  1802  glass  works  were  established  at  Middlesex  village,  then  in  the  town  of  Chelmsford,  but  now  a  part 
of  Lowell,  by  Hunnewell  &  Gore,  of  Boston.  Window-glass  was  the  chief  product,  though  some  other  glass  was 
made.     Allen's  History  of  Chdm.'^ford,  published  in  1820,  states: 

On  the  oiist  hank  of  Jliildlesex  cana),  a  distance  of  200  rods  from  Merrimack  river,  a  large  building,  1'24  feet  long  and  62  feet  -wide 
■n-ith  necessary  apiiendages  for  manufacture  of  -window-glass,  was  erected  in  1802. 

Near  it  is  a  two-storied  house,  handsomely  finished,  designed  for  the  residence  of  the  overseer,  and  around  it,  at  convenientdistances 
a  number  of  smaller  houses  for  the  accommodation  of  the  workmen  and  their  families. 

There  are  appertaining  to  this  manufactory  about  20  families,  consisting  of  40  men,  20  women,  and  40  children — 100  in  all.  It  is 
now  in  a  flourishing  state.  Abont  330,000  feet  of  window-glass  are  annually  made,  or  3,300  boxes  of  100  feet  each,  which,  at  $13  per  box 
will  amount  to  §42,900. 

The  situation  is  very  favorable  for  trausportation  tn  Boston,  and  those  raw  materials  from  thence  which  it  would  be  expensive  to 
convey  by  land.  A  ready  and  cheap  supply  of  wood  is  also  easily  obtained,  of  which  it  is  estimated  that  about  2,000  cords  are  annually 
consumed  in  the  manufactory  and  houses  attached  to  it. 

The  manufactory  consists  of  two  fnrnaces,  three  flattening  ovens,  two  tempering  ovens,  six  ovens  for  drying  wood,  cutting,  mixing 
and  pot  rooms,  .i  kiln  for  burning  brick,  a  mill-house,  and  sand-house. 

The  proprietors  failed  about  1827  or  1828;  the  works  were  also  burned  about  this  time.  In  1828  a  corporation 
was  formed  and  the  works  rebuilt,  but  it  is  uncertain  if  glass  was  made  before  1829.  In  1839  the  works  were 
abandoned  and  moved  to  Snucook  village,  Pembroke,  New  Hampshire.  The  process  of  manufacture  at  this 
works  is  thus  described :  (a) 

The  process  was  to  mix  Morris  river  (X<'w  Jersey)  or  Massabesic  lake  (New  Hampshire)  sand  with  lime,  sal-soda,  black  and  white 
salts,  etc.;  no  sand  was  ever  procured  for  the  purpose  in  this  region.  Ten  large  pots  were  heated  from  one  furnace,  each  pot  making 
about  .500  surface  feet  of  glass  per  "  melt",  and  there  were  on  an  average  abont  tweuty-tiTe  "melts"  per  month,  running  nine  months  of 
the  year.     The  glass  was  first  blown  in  cylindrical  shape,  like  a  long  piece  of  stove-pipe,  then  cut  along  one  side  lengthwise  and  flattened. 

Various  other  attempts  have  been  made  in  eastern  Massachusetts  to  establish  the  manufacture  of  window-glass, 
the  details  of  which  I  have  not  been  able  to  ascertain.  In  1860  a  large  establishment,  the  Boston  crystal  glass 
works,  was  erected  at  South  Boston  for  the  manufacture  of  sheet  window-glass.  This  was  followed  by  several 
smaller  ones,  but  they  all  failed  to  make  glass  at  a  profit,  and  were  abandoned.  As  an  illustration  of  the  losses 
frequently  met  with  in  these  manufacturing  exiierimeuts,  it  may  be  stated  that  the  plant  of  this  Boston  crystal 
glass  works,  which  cost  about  818(1,000,  after  lying  idle  for  fifteen  years,  was  sold  in  1881  for  .§60,000  to  the 
Walworth  Tube  ^Manufacturing  Company.  All  the  window-glass  works  in  this  section  have  been  abandoned,  and 
in  the  census  year  the  only  one  in  operation  in  the  state  was  in  the  western  part,  in  Berkshire  county. 

Through  the  kindness  of  Mr.  A.  T.  Ser-vin,  of  Lenox  Furnace,  who  has  been  closely  identified  with  the  glass 
industry  of  that  section,  I  am  enabled  to  give  some  details  of  the  attempts  to  establish  its  manufacture  in  western 
Massacliusetts.  In  1812  a  window-glass  factory  was  started  at  Cheshire,  prabably  the  first  attempt  at  the 
manufacture  of  glass  away  from  the  seaboard,  and  about  the  same  time  another  was  bttilt  in  the  near  town  of 
Chester  Factory.  These  were  brought  into  existence  bj"  the  war  of  1812,  and  owing  to  the  superior  quality  of  the 
sand  were  located  at  this  place.  Both  of  these  ran  but  a  short  time.  In  l.s,"i0-"51  a  window-glass  factory  was 
started  at  Cheshire,  ran  about  two  years,  and  was  changed  to  a  plate-glass  factory.  It  has  since  been  used  for 
■nindow-glass,  but  is  now  abandoned.  In  18,"i,';  a  factory  was  started  at  Berkshire.  This  is  still  in  successful 
operation,  and  is  the  only  works  that  made  -window-glass  in  New  I'ngland  in  the  census  year.  In  1853  another 
factory  was  started  at  Lenox  Furnace,  but  this  was  changi-d  to  plate-ghiss; 'and  in  1809  still  another  works  was 
built  at  this  place,  which  ran  for  about  two  years,  but  is  now  abandoned. 

The  beginning  of  the  manufacture  of  fiint-gliss  in  Massachusetts  was  an  outgrowth  of  the  Essex-street 
factory.  Annuig  the  workmen  brought  to  this  country  to  operate  this  works  were  a  numlter  who  were  not  only 
skilled  window-glass  blowers,  but  were  flint-glass  workers  as  well.  When  the  window-glass  works  were  compelled 
to  suspend  operations  in  part,  owing  to  the  ditliculty  of  procuring  materials  during  the  war  of  1812,  a  number  of 
blowers  were  thrown  out  of  occupation.  Among  tlicsc  was  3lr.  Thomas  Caines,  M'ho  was  still  living  when  Mr. 
Jarves  wrote  his  Ivouini^vcnces.  'Mr.  Caines,  who  was  not  only  a  skilled  blower,  but  an  admirable  manager, 
and  was  also  well  acquainted  with  the  art  of  mixing  glass  and  the  proportions  employed,  prevailed  upon  the 
proprietors  of  the  window-glass  works  to  build  a  small  six-pot  flint  furnace  in  a  part  of  their  unoccupied  works 
at  South  Boston.  This  establishment  found  full  employment  during  the  war  of  1812.  It,  however,  was  compelled 
to  cease  ojicrations,  and  though  several  attciupts  were  made  to  operate  it  between  1820  and  1810  they  were 
unsuccessful.  About  the  same  time  that  this  South  Boston  factory  was  built  the  Porcelain  and  Glass  Manufacturing 
Com])any  was  incorporated  and  1')uilt  a  flint-glass  house  at  l']ast  ('ambridge.  The  furnace  was  a  small  six-pot  one, 
and  worknjen  were  brought  from  abroad  to  work  it;  but  it  proved  a  iailure.  In  181.3  some  workmen  left  the  South 
Boston  factory,  leased  this  furnace  at  East  Cambridge,  and  commenced  the  manufacture  of  flint-glass  uuder  the 
firm  naiiK^  of  Emmet,  Fisljcr  &  Flowers;  but  want  of  harmony  among  the  members  of  the  firm  led  to  a  dissolution, 
and   in    1S17    the    I'orcchiin   Comjiany   dispo.sed   of  their  works   at   auction.     These  were   bought  by  the  New 

(I   See   I'ojr  Popidi,  Lowell,  Ma!.saelnisetts. 
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England  Glass  Company,  which  was  incorporated  in  1817,  and  from  these  works  has  been  produced  glass  the  equal 
of  that  made  in  the  best  English  flint  houses.  This  works,  when  it  first  started,  had  a  small  six-pot  furnace,  each 
pot  holding  about  GOO  pounds  of  batch.  Some  forty  hands  were  employed,  and  the  yearly  product  was  about  $40,000. 
Bishop,  in  speaking  of  these  works  in  1818,  which  he  calls  "  one  of  the  most  extensive  flint-glass  manufactories  in 
the  country",  says: 

Two  flint-glass  furnaces  and  twenty-fonr  glass-cutting  mills,  operated  by  steam,  and  a  red-lead  furnace,  capable  of  making  two  tons 
of  red  lead  per  week,  enabled  them  to  produce  every  variety  of  tine,  plain,  mold,  and  the  richest  cut  glass,  as  Grecian  lamps,  chandeliers 
for  churches,  vases,  antique  and  transparent  lamps,  etc.,  for  domestic  supply  and  exportation  to  the  West  Indies  and  South  America. 
Virginia  coal.  New  Orleans  lead,  Delaware  sand,  and  other  native  materials  were  used.  The  capital  \a  as  about  $80,000,  and  the  annual 
product  .$65,000. 

In  1823  it  is  stated  that  22,100  pounds  of  glass  vessels  per  week  were  made,  many  of  which  are  beautifully  cut, 
and  were  sent  into  Boston  and  other  places  for  sale.  Writing  of  these  works  in  1805,  Mr.  Jarves  states  that  five 
furnaces  were  run,  averaging  ten  pots  each,  with  a  capacity  of  2,000  pounds  to  each  pot.  Five  hundred  hands  were 
employed,  and  the  yearly  product  was  $500,000.  This  works  is  still  in  existence,  but  is  leased  to  Mr.  W.  L.  Libby, 
who  runs  only  a  portion  of  it.     Its  reputation  for  the  excellent  quality  of  its  glass  is  still  very  high. 

In  1825  ground  was  broken  for  a  flint-glass  works  at  Sandwich,  and  in  three  months  they  commenced  blowing 
glass.  These  works  also  commenced  in  a  small  way  with  an  eight-pot  furnace,  the  weekly  melts  being  some  7,000 
pounds;  but  at  the  time  Mr.  Jarves  wrote  his  Beminlscences  the  weekly  melts  had  been  increased  to  about  100,000 
pounds,  and  the  one  furnace,  with  eight  pots,  to  four  with  forty  pots. 

In  1865  Mr.  Jarves  states  that  two  flint-glass  establishments  were  in  operation  in  East  Cambridge,  three  in 
South  Boston,  and  one  in  Sandwich.  At  the  present  time  there  are  six  glassware  establishments  in  Massachusetts, 
of  which  one  was  entirely  idle  and  virtually  out  of  existence  and  another  idle  in  part. 

Some  of  the  most  interesting  chapters  in  the  history  of  glass  in  Massachusetts  are  those  recording  the  successes 
and  defeats  connected  with  the  manufacture  of  plate-glass.  These  are  given  in  detail  in  that  part  of  this  chapter 
treating  of  plate-glass.  Here  it  is  only  needful  to  say  that  these  attempts  began  at  Cheshire  in  1852-1853.  The  works 
was  changed  from  window-glass  to  plate-glass,  run  for  about  two  months,  and  was  then  moved  to  Brooklyn,  New  York. 
The  second  effort  was  at  Lenox  Furnace.  These  works,  after  passing  the  vicissitudes  narrated  elsewhere,  are  still 
in  existence. 

Though  at  one  time  Massachusetts  was  in  the  foremost  rank  of  glass-producing  states,  the  lack  of  fuel  has 
caused  it  to  fall  in  the  rear  as  to  amount  of  product.     In  some  lines  as  to  quality,  however,  it  is  still  unsurpassed. 

GLASS-MAKING  IN  NEW  HAMPSHIRE. 

Glass-making  in  New  Hampshire  dates  from  near  the  close  of  the  revolutionary  war.  In  May,  1780,  Mr. 
Eobert  Hewes,  of  Boston,  began  the  erection  of  a  glass  works  in  the  town  of  Temple,  and  in  the  autumn  or  early 
winter  he  started  his  fires.  At  this  time  glass  was  in  good  demand  in  the  rebellious  colonies.  England,  of  course, 
prohibited  all  exportation  from  her  ports,  and  the  severity  of  the  blockade  prevented  the  glass  of  other  countries 
from  reaching  this  in  any  quantities.  Indeed,  the  holds  of  the  blockade  runners  would  scarcely  find  space  for  glass, 
when  powder  and  shot  were  more  in  demand. 

Mr.  Hewes,  who  had  been  left  by  his  father  quite  a  fortune,  determined  to  undertake  the  manufacture  of  glass. 
Having  secured  a  number  of  German  Hessians  and  Waldeckers,  who  were  skilled  glass-workers  in  their  own  country 
and  had  formed  part  of  the  mercenaries  sent  to  this  country  with  the  British  army,  and  who  had  deserted  from  it,  he 
started  this  Temple  works;  but  the  building  was  hardly  completed  when  it  was  burned  down.  This  was  a  serious 
blow,  but  to  prevent  the  abandonment  of  the  enterprise  the  people  of  Temple  came  to  Mr.  Hewes'  assistance,  and 
the  works  were  reconstructed.  Then  frost  shattered  the  furnaces  so  that  they  would  not  stand  the  fire,  and  they 
gave  way  at  the  first  melt,  (a) 

To  add  to  his  difficulties  as  a  result  of  these  delays  and  loss  his  capital  was  seriously  impaired  and  money 
was  needed  to  continue  the  enterprise ;  but  the  people  of  Temple  had  no  money  to  lend,  and  did  not  choose  to  invest  it 
if  they  had.  Mr.  Hewes  petitioned  aid  from  the  state,  asking  "freedom  from  taxation  on  his  buildings",  exemption 
of  taxes  for  his  men,  and  the  granting  of  a  bounty  upon  the  glass  produced.  January  2,  17S1,  the  house  of 
representatives  of  New  Hampshire  voted  to  receive  and  accept  Mr.  Hewes'  petition,  but  postponed  the  paying  of 
bounty  till  good  window-glass  coirld  be  successfully  produced. 

The  persistence  of  Mr.  Hewes  is  best  illustrated  by  the  following  petition  made  to  the  selectmen  of  Temple  in 
the  winter  of  1781,  written  from  Boston : 

Gentlemen  :  After  due  respects,  hoping  these  will  find  yourselves  and  families  well,  they  are  to  inform,  that,  being  almost  discouraged 
by  the  misfortunes  I  have  met  with  &  the  little  spirit  of  the  People  to  encourage  me,  I  am  .almost  determined  to  drop  all  thoughts  of 
prosecutin"-  the  Glass-Manufactory  in  Temple,  for  why  should  I  strive  to  introduce  a  Manufactory  to  benelit  a  people  that  has  not  spirit 
enouo-h  to  subscribe  a  trifle  to  encourage  it,  when  I  have  met  with  a  misfortune — for  if  the  Business  ever  comes  to  perfection  it  will  be  a 
greater  sen-ice  to  the  country  than  it  possibly  can  be  to  me,  even  if  I  make  my  fortune  1    But,  Gentlemen,  it  urns  not  money  only,  that 

a  These  facts  concerning  Mr.  Hewes'  enterprise  are  condensed  from  a  paper  on  "Glass-making  in  the  Merrimack  Basin",  published 
in  Contributions  of  Old  Eesidents'  Historical  Association,  Lowell,  Massachusetts,  vol.  ii,  Xo.  2. 
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induced  me,  but  it  was  because  I  was  satisfied  I  could  do  it,  &  in  so  doing  serve  my  country  most  essentially— more  especially  your  Town. 
You  will  do  well,  Gentlemen,  to  consider  this  is  not  a  tMng  for  a  moment,  but  it  is  laying  a  foundation  for  the  good  of  Posterity ;  for 
certain  I  an,  if  my  Glass-works  are  brought  to  perfection,  they  will  soon  be  as  universal  as  the  Iron  works,  or  many  others  ;  as  I  said  to 
Esquire  Blood  the  other  day,  "that  the  Glass-makers  should  be  employed,  if  it  were  only  to  steal  their  art." 

I  think  the  Town  of  Temple,  as  a  Town,  will  be  highly  culpable  if  they  let  this  matter  slip  without  a  struggle.  But  it  is  not  for  me 
to  point  out  the  advantage  you  are  all  sensible  of. 

What  I  have  to  say  is  what  will  your  Town  do  to  encourage  the  matter?  I  shall  have  to  send  60  miles  for  stones  to  build  my  melting 
furnace,  which  will  take  eight  teams,  &.  then  all  the  other  furnaces  are  to  he  rebuilt;  but  all  this  while,  the  Glass-makers  and  famiiies  are 
to  be  supported,  which  will  be  a  costly  affair. 

Your  court  will  make  a  Lottery,  I  suppose,  but  that  will  be  a  thing  of  Time.  Can  I  be  credited  for  one  or  two  Carcasses  of  Beef, 
till  the  Lottery  is  drawn,  or  what  way  can  you  think  of  to  help  me  till  the  works  are  set  a  going! 

I  should  be  glad  to  know  your  opinion  of  the  matter  as  soon  as  possible,  so  that  I  may  know  what  to  determine. 

From  Your  Friend  and  Humble  Servant, 

EGBERT  HEWES. 

P.  S. — Mr.  Ashley  will  wait  upon  you  with  this  and  rooeive  your  answer,  and  transmit  it  to  me  as  soon  as  possible. 

R.  H, 

P.  S.— If  I  could  be  properly  encouraged,  I  would  come  up  in  the  Spring  and  work  at  it  myself  till  it  comes  to  perfection. 

March  5,  1871.— The  Town  voted  to  advance  ujwn  a  loan  to  Mr.  Hewes  £3000,  with  good  security,  to  be  assessed  in  two  months, 
and  collected  as  soon  as  may  be. 

Ou  the  same  day,  March  5,  Mr.  Hewes'  agent  at  the  glass  house  wrote  to  the  selectmen  "  requesting  provisions''. 

March  11,  Mr.  Hewes  writes  to  the  selectmen  from  Boston,  declining  the  loan  of  £3,000,  if  security  is  required^ 
states  he  will  not  assume  any  further  risk  or  responsibility;  that  ten  times  that  sum  could  be  secured  in  JJostonif 
he  wanted  it,  but  that  he  had  determined  to  recede  immediately,  and  proposed  to  sell  his  interest  in  the  works  at 
a  low  price;  had  resolved  to  do  nothing  further  except  bring  down  the  workmen,  if  nobody  appears  to  purchase 
the  houses  and  tools. 

March  21,  in  a  letter  from  Boston,  IMr.  Hewes  proposes  to  the  selectmen  that  he  be  supplied  money  on  a  loan, 
on  the  strength  of  the  lottery,  for  which  he  seems  to  have  petitioned  the  general  court  of  Xew  Hampshire,  and 
requests  that  his  glass-blowers  be  furnished  with  supplies  for  subsistence. 

It  was  not  till  JMarch  30,  1781,  that  the  lottery  act  was  passed,  giving  leave  to  raise  £2,000,  new  emission,  for 
the  Temple  glass  works,  and  a])pointing  three  men  to  conduct  the  lottery  and  report  their  proceedings  and  account 
to  the  general  court  within  one  year.  A  facsimile  of  the  lottery  tickets  may  be  found  on  page  171  of  the  History 
of  Temple. 

The  tickets  would  not  sell,  and  I  have  no  statement  what  their  prize  was  to  be.  I  infer  the  great  obstacle  to  the 
success  of  the  lottery  to  have  been  want  of  faith  in  the  glass  works,  and  as  a  result  ]Mr.  Hewes  abandoned  the 
enterprise.  The  works  made  both  window-glass  and  glassware,  and  some  of  its  products,  among  them  a  glass  plate, 
ar^  preserved  in  Harvard  University. 

There  is  no  record  of  any  further  attempt  to  make  glass  in  Xew  Hampshire  until  1811,  when  by  an  act  of 
the  legislature,  passed  on  June  21  of  that  year,  the  Xew  Hampshire  glass  factory  was  incorporated  at  Keene. 
This  works  made  only  cylinder  window-glass,  and  the  census  of  18211  reports  it  as  having  a  capital  of  .$25,000, 
liaying  out  •'?11,400  for  materials,  $10,000  for  wages,  6.j(>()  for  coutiugeut  expenses,  employing  twenty  men  and  five 
youths,  and  proauciiig  .$30,000  worth  of  window-glass  from  1,825  bushels  of  sand,  200  barrels  of  lime,  517  bushels 
of  salt,  and  36  tons  of  potash.  In  the  hands  of  its  original  owner  the  euterprise  was  not  successful,  and  passed 
under  the  control  of  other  parties,  who,  in  turn,  disposed  of  it  to  others.  From  1817  to  1851  the  works  were  operated 
by  J.  D.  Collony,  when  they  were  finally  abandoued,  no  i)art  of  them  remaining. 

In  1817  a  factory  was  started  in  the  same  town  (<i)  for  the  manufacture  of  '-black  and  Hint  bottles"  by  Justin 
Berry.  This  was  operated  until  1818,  when  it  ceased  work,  for  the  same  reason  that  the  window  factory  was 
abandoned — the  high  price  of  fuel. 

In  1840  Mr.  William  Parker,  who  had  been  operating  a  window-glass  works  at  Middlesex  village,  Massachusetts, 
tlieii  a  part  of  Chelmsford,  but  since  annexed  to  Lowell,  removed  it  to  Bembroke,  Xew  Hampshire,  where  he  built 
a  brick  glass  house  for  window-glass.  The  motive  for  moving  the  works  from  Chelmsford  to  Pembroke  was  the 
reduced  cost  of  supporting  the  workmen,  ease  of  obtaining  clieap  fuel,  and  close  proximity  to  an  abundant  supply 
of  sand  at  Massabesic  pond,  in  Chester,  now  Manchester.  These  works  were  carried  ou  from  1839  to  1850,  but 
were  by  no  means  a  success  iu  their  new  location,  the  expected  supply  of  suitable  sand  proving  a  delusion,  that 
from  Massabesic  producing  glass  of  so  dark  a  color,  by  reason  of  iron,  that  it  was  unsalable,  and  sand  from  the 
Maurice  river,  Xew  Jerse^\',  was  the  only  resort,  with  increased  cost  for  transportation.  The  revision  of  the  tariff 
in  1845  brought  another  disaster,  the  duty  on  imported  glass  being  made  so  low  that  the  country  was  supplied 
with  European  glass  at  less  price  than  the  cost  of  jirodnction  here.  In  1818  the  manufacture  of  sheet  window-glass 
Wits  abandoned  and  that  of  crown  glass  undertaken,  but  with  no  success,  and  in  1850  its  manufacture  was 
abandoned. 


a  This  is  the  account  I  have  rccfivcd  from  Mr.  William  ri,   Briggs,  of  Kecno.     Bishop,  iu  his  Histor\j  of  American  Manufaotwes, 
publislii'd  in  IbtW,  vol.  i1,  p.  20G,  speokiug  nf  the  .\car  1H14,  Hays:    "A  glass  mauulMclory  was  tins   year  incorporated  iu    Keene,  New 
Hampshire,  wln-ri'  it  is  still  (is(id)  a  [irincipal  business,"     This  is  probably  au  i  rvor. 
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In  March,  1S6G,  a  glass  house  for  the  manufacture  of  bottles  was  built  at  South  Lyudeborough,  New 
Hampshire.  This  works  is  still  in  existence.  Its  characteristics  and  product  will  be  found  in  the  tables  of  this 
report. 

GLASS-MAKING  IN  NEW  YORK. 

According  to  Bishop^ s  History  of  American  Manufactures,  among  the  early  settlers  on  Manhattan  Island  was  a 
glass-maker,  Jan  Smeedes,  who  is  supposed  to  have  been  among  the  first  to  receive  an  allotment  of  laud  on  the 
present  South  William  street,  between  Wall  and  Pearl.  He  probably  carried  on  the  business  of  glass-making  on 
the  east  side  of  the  street,  just  north  of  Ilauover  square.  This  street  formerly  bore  within  the  above  limits  the 
name  of  "the  Glass-maker's  street",  and  afterward  Smee  street,  from  its  original  occupant.  Of  the  history  of  his 
works  no  account  has  been  found.  In  addition  to  this  early  works  at  the  southern  end  of  the  island  there  seems  to 
have  been  a  glass  house  located  between  Eighth  and  Eleventh  avenues  and  north  of  Thirty-fourth  street,  as  on 
De  Witt's  farm  map  of  New  York  about  1732  there  is  an  estate  called  "the  glass-house  farm".  The  first  of  these 
works  must  have  been  built  early  in  the  seventeenth  century,  at  least  during  the  Dutch  occupation  of  the  island, 
which  ended  in  IGOi.  It  would  thus  appear  that  New  York,  equally  with  Virginia,  Pennsylvania,  and  Massachusetts, 
counted  glass  making  among  its  very  earliest  industries,  dating  not  much  after  the  first  colonization. 

From  this  time  fornearly  a  hundred  years  no  records  of  the  existeuceof  any  glass  works  have  been  found;  but  no 
doubt  there  were  some  factories  iu  operation  at  various  points  and  at  various  times  in  this  state,  as  well  as  in  other 
states,  though  glass-making  flourished  but  poorly  in  these  early  times.  In  175-1  a  glass  works  was  erected  by  a 
Dutch  gentleman  by  the  name  of  Bauiber  in  Brooklyn,  probably  the  first  in  Kings  county,  which  now  ranks  second 
as  a  glass-in'oduciug  center  in  the  United  States.  The  Historical  Society  of  that  city  have  in  their  cabinet  a  glass 
bottle  having  blown  on  it  the  name  of  Mr.  Bamber  and  the  date  1754,  (a)  "  the  first  one,"  so  the  record  reads, 
"manufactured  at  the  glassworks  started  in  1754  on  the  site  of  the  present  glass  works  on  State  street.  This 
enterprise,  we  are  informed,  was  brought  to  an  untimelj'  end  for  want  of  sand;  that  is,  the  right  kind  of  sand." 
From  this  statement  regarding  the  sand  Mr.  Jarves  is  led  to  believe  that  the  bottle  must  have  been  of  flint-glass, 
and  the  works  a  flint-glass  works,  as  sand  suitable  for  green  or  black  glass  abounds  on  the  shore  near  its  location. 
This,  however,  would  not  be  conclusive  evidence  of  the  fact  that  they  were  flint  works,  as  we  have  no  doubt  that 
in  those  days,  as  at  the  present  time,  reasons  which  are  not  at  all  the  correct  ones  Avere  frequently  given  for 
the  failure  of  manufacturing  establislimeuts. 

Governor  Moore,  in  a  letter  to  the  Lords  of  Trade  and  Plautations,  dated  Fort  George,  New  York,  January  12, 
1767,  says : 

Tbe  Master  of  a  Glass  House,  which  was  set.  up  hero  a  few  years  ago,  now  Bankrupt,  assured  me  that  his  ruiu  was  owing  to  no  other 
cause  than  being  deserted  in  this  manner  by  his  servants,  which  he  had  imported  at  great  exigence ;  and  that  many  others  liad  suft'ered 
and  been  reduced  as  he  was  by  tlie  same  kind  of  misfortune,  (b) 

To  what  works  Governor  Moore  referred  does  not  appear. 

From  this  time  until  1785 1  have  not  been  able  to  find  any  other  record,  when,  as  the  evils  of  large  importations 
began  to  be  seen  and  felt,  and  the  advaiitage  of  establishing  domestic  industry  became  imi)ressed  upon  the  minds 
of  the  inhabitants  of  this  country,  elforts  were  made  iu  New  York,  as  iu  the  other  colonies,  to  reestablish  the 
manufacture  of  glass.  In  April,  1780,  specimens  of  white  glass  made  at  the  glass  house  that  had  lately  been  erected 
in  Albany  were  presented  to  the  American  Philosophical  Society.  Mr.  Elkanah  Watson,  in  his  Eeminiscences  of 
Albany,  published  in  1788,  mentions  a  visit  to  the  new  glass  house,  erected  by  John  De  Neufville  at  a  place  about  eight 
miles  from  Albany.  Mr.  De  Neufville,  who  was  a  Dutch  gentleman,  and  had  been  active  on  behalf  of  the  American 
colonies  during  the  revolutionary  war,  having  sacrificed  in  the:*'  behalf  nearly  the  whole  of  a  fortune  of  a  half- 
million  sterling,  invested  the  small  amount  remaining  iu  what  Mr.  Watson  terms  the  "hopeless  enterprise"  of  a 
glass  house,  (c)  In  January,  1785,  Leonard  De  Neufville  and  his  associates,  the  proprietors  of  a  glass  factory 
situated  at  Dowesborough,  in  the  midst  of  a  well-wooded  pine  forest,  described  as  10  miles  from  Albany,  and 
which  was  probably  the  same  works  as  that  referred  to  by  Mr.  Watson  in  his  memoirs,  applied  to  the  legislature 
for  aid  in  their  undertaking,  urging  as  a  reason  for  this  assistance  that  £30,000  were  sent  abroad  annually  for 
glass.  {(1)  They  also  stated  that  they  were  able  to  manufacture  any  size  superior  to  English  glass.  This  expression 
would  lead  to  the  belief  that  the  works  was  a  window-glass  works.  In  1793  the  legislature  of  New  York  voted  a 
loan  of  £3,000  for  eight  years  to  the  proprietors,  three  years  without  interest  and  live  years  at  5  per  cent;  but  by 
this  time  the  works  had  passed  out  of  the  possession  of  tbe  De  Neufville  family.  In  The  Appolo,  published  at 
Boston,  under  date  of  September  28,  1792,  appears  the  following  regarding  this  \\-orks  : 

We  learn  from  Albany  that  the  glass  works  erected  several  years  ago  within  a  few  miles  of  thiit  city,  and  which  has  been  deserted 
ever  since  for  want  of  cash,  is  now  owned  by  Messrs.  MeCalleu,  McGregor  &.  Co.,  who  have  completely  repaired  it,  supplied  it  with  every 
material,  and  are  now  manufacturing  and  advertisiug  for  sale  window-glaxs  of  every  dimension.  They  want  a  good  Jlini-glass  makef.  As 
this  manufactory  must  be  of  great  public  utility,  it  is  to  be  presumed  they  will  receive  the  greatest  encouragement  from  all  (American) 
glass  dealers,  (e) 

a  Stiles  History  of  Brooklyn,  vol.  i,  page  309.  d  See  Munsell's  Annals  of  Albany,  vol.  ii,  p.  205. 

h  New  York  Colonial  Documents,  vii,  page  889.        e  Quoted  from  The  Appolo,  p.  416,  by  The  Eistorical  Magazine,  2d  S.,  vii,  p.  16. 

0  Sec  Munsell's  Annals  of  Albany,  voL  x,  pp.  219,220. 
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The  new  proprietors,  McCallen,  McGregor  &  Co.,  offered  in  1793  a  reward  of  $50  foi  (.he  discovery  of  a  bank  of 
sand  suitable  for  their  use  situated  within  ten  miles  of  their  works.  In  1796,  for  the  purpose  of  consolidating  and 
extending  the  operations,  a  village  ten  miles  west  of  Albany  was  laid  out  and  named  Hamilton,  in  compliment  to 
Alexander  Hamilton,  and  in  the  spriug  of  1797  the  Hamilton  Manufacturing  Company  was  chartered  by  the  state 
and  the  company  aud  its  workmen  exempted  from  taxes  for  five  years.  This  works  was  one  of  the  most  extensive 
glass  works  at  that  time  in  the  United  States.  Beside  other  enterprises  in  other  lines  of  industry,  they  had  two 
glass  houses,  with  three  large  furnaces,  employing  about  thirteen  glass-blowers,  and  making  an  average  of  20,000  feet 
of  window-glass  per  month,  beside  bottles  and  flint-glass.  It  is  stated  that  they  substituted  kelp  for  pearlash  in  the 
manufacture  of  glass.  Their  glass,  however,  was  in  ffood  repute,  and  the  business  was  actively  carried  on  for  some 
years.    Munsell  states  that  this  works  suspended  in  1815  for  want  of  fuel,  (a) 

The  next  factory  of  which  I  have  been  able  to  find  any  record  is  the  Eensselaer  glass  factory,  which  was 
incorporated  by  the  legislature  of  the  state  March  21,  1806.  In  1809  two  more  glass  works — the  Madison  and  the 
Woodstock  Glass  Manufacturing  Associations — were  also  chartered,  but  I  have  not  been  able  to  find  any  details  of 
either.  In  the  census  for  1810,  however,  four  glass  works  are  reported :  one  in  Albany  county,  two  in  Rensselaer, 
and  one  in  Ontario.  These  works  made  that  year  3,805,000  square  feet  of  glass,  which  was  valued  by  the  marshals 
at  10  cents  per  square  foot.  In  1810  or  isil,  accordiiig  to  Mr.  Jarves,  a  company  was  formed  in  Utica  for  the 
manufacture  of  window-glass,  and  quite  a  number  of  workmen  from  the  Essex-street  works  (Boston,  Massachusetts) 
were  induced  to  leave  their  employment  and  break  their  indentures  by  the  offer  of  increased  wages,  but  while  they 
were  on  their  way  to  the  Xew  York  house,  aud  just  before  they  reached  the  state  line,  they,  with  the  agent  of  the 
Utica  works,  were  arrested,  brought  back,  and  an  expensive  lawsuit  resulted.  Mr.  Jarves  states  that  the  latter 
works  were  abandoned  and  never  revived.  In  the  private  journal  of  De  Witt  Clinton  for  the  year  1810,  when,  as 
one  of  the  commissioners  of  the  state  of  Xew  York,  he  examined  the  country  between  the  lakes  and  the  waters  of  the 
Hudson,  appear  several  references  to  the  glass  works  of  the  state,  and  under  date  of  Geneva,  August  9, 1810,  he  writes : 

A  glass  mamifactory  is  erecting  about  two  miles  from  the  village.  It  was  incorporated  last  winter,  and  a  little  village  is  already 
rising  up  around  it. 

One  week  later  he  writes : 

We  entered  the  town  of  Vernon,  in  which  three  glass  houses  are  in  contemplation  ;  one  has  been  in  operation  some  time.  It  is  rather 
to  he  regretted  that  this  business  is  overdone.  Beside  the  glass  introduced  from  Pittsburgh,  and  from  a  glass  house  in  Pennsylvania,  on 
the  borders  of  Orange  county,  and  the  glass  imported  from  Europe,  there  are  ten  manufactories  in  the  state  already,  or  about  to  be 
established;  one  in  Guilderland,  Albany  county,  one  in  Eensselaer  county,  three  in  Vernon,  Oneida  county,  one  in  Utica,  Oneida  county, 
one  in  Rome,  Oneida  county,  one  in  Petersborough,  Madison  county,  and  one  in  Woodstock,  Ulster  county. 

In  1818  the  manufacture  of  window-glass  was  begun  at  Sand  Lake,  in  Eensselaer  county,  by  Messrs.  Crandall 
&  Fox.  This  locality  was  selected  on  account  of  its  abounding  both  in  sand  and  in  fuel,  but  a  few  years'  trial 
convinced  the  proprietors  that  the  place  was  ill-chosen,  and  the  location  was  abandoned,  {b)  In  1845  Mr.  Samuel 
H.  Fox,  a  son  of  one  of  the  proprietors  of  the  Sand  Lake  works,  built  a  factory  at  Durhamville,  which  was  in 
existence  in  the  census  year.  The  Utica  Observer,  in  an  article  published  some  months  since,  claimed  for  Mr. 
S.  H.  Fox,  one  of  the  proprietors  of  this  works,  and  one  of  the  oldest  living  glass-makers  in  the  country,  that  he 
was  the  first  in  the  country  to  introduce  soda-ash  into  the  manufacture  of  glass,  as  he  was  the  first  in  the  state  to 
utilize  coal  iu  the  furnaces  and  to  introduce  wheel  ovens. 

From  the  census  of  1820  it  appears  that  there  were  two  window-glass  factories  in  Madison  county  of  this  state, 
each  containing  two  furnaces,  with  ten  pots  each.  In  Oneida  county  there  was  one  cylinder  window-glass  factory  in 
operation,  and  one  crown-glass  factory  idle.  In  Ulster  county  there  were  two  window-glass  factories,  manufacturing 
800,000  square  feet  a  year;  but  of  these  works  I  have  not  been  able  to  find  any  further  details.  In  1820  some 
workmen  left  the  Xew  England  glass  works  at  Cambridgeport,  Massachusetts,  and  built  a  factory  iu  New  York 
city,  the  bu.siness  being  conducted  under  the  firm  name  of  Fisher  &  Gillerland;  but  in  1S23  the  partnership  was 
dissolved,  and  Mr.  Gillerland  built  a  works  in  Brooklyn.  In  1823  tliere  was  a  manufactory  of  glass  globes  at 
Albany  "on  a  scale  which  promised  to  supply  the  United  States  with  the  article''.  At  the  tariff  convention  which 
was  held  in  'New  York  in  1831  three  flint-glass  factories,  with  twenty-two  pots,  were  reported  in  existence  in  New 
York  and  vicinity,  and  two  cylinder  window-glass  factoiies  :  one  at  Geneva,  and  the  other  at  Hamilton;  but  of 
these,  except  the  fact  of  their  (existence,  no  details  were  given.  In  1S32  the  Eedford  Crown  Glass  Company  was 
incorporated  and  began  the  manufacture  of  crown  glass  in  Clinton  county,  making  a  very  good  quality  until  1841, 
when  it  failed.  In  1840  crown  glass  was  again  made  at  these  works.  Of  the  establishment  and  history  of  the  later 
glass  works  no  record  at  all  has  been  procured. 

GLASS-:\IAKIXG  IN  CONNECTICUT. 

Information  regarding  the  early  history  of  glass-making  in  Connecticut  is  exceedingly  meager.  It  appears, 
however,  that  in  1747  a  patent  was  granted  by  the  legislature  to  Thomas  Darling  for  the  exclusive  privilege  of 
making  gliiss  for  twenty  years.    Tliis  act  appears  to  ha\e  become  void  because  of  the  patentee's  failuig  to  fulfiUits 

a  Si'e,  Miirisell's  AniiaU  of  .lllxiny. 

h  Tliis  iM  Mr.  ,Jarvcn'  Ntntement  of  the  close  of  1lic  works.  It  would  appear,  however,  from  a  newspaper  paragraph  regarding  th« 
Durhauiville  works,  that  (be  Sand  Lake  factory  was  in  cxistciirr  until  IKVJ,  when  it  was  burned  down. 
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conditious,  aud  at  various  times  after  tbis  special  grants  were  made  to  others  to  iutrodiice  its  mauufacture;  but 
how  successful  these  were  I  ha^■e  uot  beeu  able  to  find  out.  It  seems  that  a  few  years  after  the  orgaui/ation  of  the 
Esses-street  factory  iu  Boston,  which  was  built  iu  1787,  a  glass  house  was  in  operation  in  Hartford,  Connecticut, 
and  from  a  reference  in  Washington's  diary  (1789)  it  would  appear  that  glass  was  made  iu  New  Haven.  In  the 
census  of  1820  two  glass  works  are  reported  in  existence  iu  Hartford  county,  Connecticut,  producing  $27,.360  worth 
of  glass  annually.  Bottle-glass  is  also  reported  as  made  iu  Hartford  county  at  the  census  of  1820  to  the  extent  of 
$3,350  annually.  At  the  tariff  couveutiou  held  in  Few  York  iu  1831  a  wiudow-glass  works  is  reported  as  in 
operation  at  Wellington.  In  the  census  of  1840  two  establishments  are  reported  iu  ToUaud  couuty,  making  $.32,000 
worth  annually;  one  of  these  was  probably  the  Wellington  works.  Iu  1850  but  one  establishment  is  reported;  iu 
18C0  two  establishments  in  Windham  couuty;  aud  in  1870  three  establishments.  Of  these  works  I  have  beeu  able 
to  get  no  information  other  than  the  fact  of  their  existence.  At  the  census  of  1880  but  one  establishment  was  in 
existence  in  the  state,  the  flint-glass  works  at  Meriden. 

GLASS-MAKING  IN  MARYLAND. 

On  Jlay  26, 1790,  Mr.  John  Frederick  Amelung  presented  a  petition  to  the  national  House  of  Eepresentatives, 
asking  that  the  patronage  of  the  government  be  extended  to  his  glass  manufactory  at  New  Bremen,  in  Maryland. 
This  is  no  doubt  the  works  to  which  Mr.  Carroll,  of  that  state,  alluded  in  his  speech  of  April  17,  1789,  when  he 
moved  that  a  duty  be  placed  on  window  and  other  glass,  with  the  exception  of  black  quart  bottles.  Mr.  Carroll's 
reason  for  his  motion  was  that  the  manufacture  of  window-glass  had  been  begun  iu  Maryland,  aud  had  been  attended 
with  considerable  success,  and  he  believed  that  with  small  encouragement  it  would  be  permanently  established. 
Mr.  Carroll's  motion  was  successful,  and  in  the  first  tariff  law  passed  under  the  present  Constitution  a  duty  of  10 
per  cent,  ad  valorem  was  levied  on  the  kiiuls  of  glass  mentioned.  The  patronage  that  Mr.  Amelung  desired  was  a 
loan  from  Congress.  The  investigation  and  discussion  that  followed  is  memorable  as  raising,  and  for  the  time  being 
deciding,  the  policy  of  Congress  relative  to  bounties  aud  protection.  The  committee  to  which  was  referred  Mr. 
Ameluug's  petition  for  "patronage  "  reported  June  30, 1790,  authorizing  the  Secretary  of  the  Treasury  of  the  United 
States  to  make  him  a  loan,  not  exceeding  $8,000,  Mr.  Amelung  giving  satisfactory  security  for  the  reimbursement 
of  the  same  within  a  certain  number  of  years.  In  the  debate  which  followed  the  presentation  of  this  resolution  a 
history  of  this  gentleman's  exertions  iu  endeavoring  to  establish  an  American  glass  manufactory  was  given  by 
Mr.  Carroll.  He  commenced  in  1775,  brought  into  the  country  upward  of  200  persons,  mostly  gla^s-workers,  and 
had  expended  at  that  time  over  £20,000  in  the  undertaking.  Owing  to  a  variety  of  accidents,  and  particularly  to 
the  extraordinary  rise  in  the  price  of  grain,  he  now  found  himself  "greatly  embarrassed  in  prosecuting  the  business; 
but  stated  if  he  could  be  so  far  patronized  by  the  government  as  to  be  favored  with  a  loau  of  $15,000  or  $20,000  it 
would  afford  him  such  relief  as  would  enable  him  to  surmount  every  difficulty  "- 

Congress,  however,  did  not  look  upon  this  apjieal  favorably.  Some  of  the  members  doubted  the  constitutional 
power  of  Congress  to  loan  mouey  in  this  way;  others  objected  to  it  on  account  of  the  precedent  it  would  establish, 
while  others  urged  that  the  encouragement  and  assistance  could  be  asked  for  with  more  propriety  from  the  state 
government.  Mr.  Boudinot  gave  an  account  of  the  manufactory,  aud  said:  "I  have  seen  the  glass  made  in  it, 
which  is  superior  to  auy  ever  produced  in  America."  He  contended  that  Congress  had  a  right  by  the  Constitution 
to  loan  the  money,  and  cited  several  instances  iu  point.  He  enlaiged  on  the  merits  of  the  petitioner  "in  embarking 
such  large  property  to  prosecute  a  business  of  so  general  utility",  and  pointed  out  the  consequences  which  would 
result  from  a  "failure  of  this  ai^plication,  which  would  be  greatly  injurious  to  the  petitioner  and  to  the  public  ". 
The  report,  however,  was  negatived,  and  the  question  between  bounties  and  protection  was  virtually  decided  by 
this  debate.  In  1791  Mr.  Amelung  presented  a  petition  for  an  increase  of  duties,  aud  in  this  he  was  joined  by 
others,  among  them  Thomas  Whalley  and  his  associates,  of  Boston,  Massachusetts.  Mr.  Ameluug's  works  appears 
to  have  been  originally  built  on  Tuscarora  creek,  four  miles  above  Fredericktown,  and  were  known  as  the  Etna 
glass  works.  Window-glass  and  wine-bottles  were  made,  and  it  is  probable  that  some  of  the  workmen  from  this 
factory  were  among  those  that  crossed  the  mountain  to  New  Geneva  aud  aided  Albert  Gallatin  to  establish  their 
manufacture  on  the  Monongahela.  The  works  of  Amelung  were  moved  to  Baltimore  "in  1788,  and  located  on  the 
south  side  of  the  basin",  and  an  account  of  Baltimore,  published  some  years  since,  declares  "  they  still  continue". 
InLossing's  Home  of  Washington  (pages  204-205)  is  an  extract  from  a  letter  of  a  gentlenuin  of  Cincinnati  describing 
the  presentation  to  Washington  by  Mr.  Amelung  of  two  flint  goblets  bearing  the  general's  coat-of-arms.  Ameluug's 
ventures  did  not  succeed,  and  it  is  possible  that  he  crossed  the  mountains  to  Pittsburgh  with  some  of  his  glass- 
workers,  (a) 

In  1790,  according  to  Howard,  a  factory  known  as  the  "  Baltimore  glass  works  "  was  established  on  Federal 
Hill.  Colonel  Scharf,  in  his  Chronicles  of  Baltimore,  page  236,  makes  the  date  1799.  This  was  the  wiudow-glass 
works  at  present  operated  by  Baker  Brothers  &  Co.,  and  still  known  by  the  same  name.  This  firm  also  have  flint 
and  green  glass  houses.  Concerning  the  latter,  they  write  me  that  it  was  originally  established  in  1790,  though 
the  present  works  date  only  from  1852;  the  flint  Avorks  date  from  1873. 


u  Ciimiug's  Journal,  page  66,  speaks  of  a  Mr.  Amelung,  ;i  glass-worker,  at  Pittsburgh. 
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The  census  of  1810  gives  statements  of  three  glass  works  in  this  state,  two  in  Frederick  county,  at  which  40  OOO 
square  feet  of  window-glass  and  7,000  bottles  were  made,  and  one  in  Baltimore  county,  at  which  500,000  square  feet 
of  window-glass  were  produced. 

The  ceusns  of  1820  reports  a  glass  works  in  Alleghany  county,  at  which  both  window-glass  and  hollow  ware  were 
made,  and  gives  the  date  of  the  establishment  of  the  works  as  1817.    The  value  of  the  products  is  given  as 
$30,000,  thirty  men  and  eight  children  and  youths  Ijeing  employed.    The  same  census  gives  statistics  of  a  window- 
glass  works  in  Baltimore  county  that  had  been  in  operation  twenty  years,  and  was  producing  .3j400  boxes  annually 
valued  at  from  $8  to  $10  a  box. 

At  the  tariff  convention  held  in  New  York  in  October,  1S31,  two  flint-glass  furnaces,  with  twelve  pots,  were 
reported  in  operation  in  Baltimore;  also  one  cylinder  window-glass  factory  in  Baltimore  and  one  in  Cumberland- 
but  no  details  are  given  of  the  same. 

The  works  other  than  the  above  at  present  in  existence  in  Maryland  are  of  comparatively  recent  date,  and  are 
all  situated  in  Baltimore,  with  the  exception  of  a  glassware  factory  building  at  Cumberland. 

GLASS-MAKIisG  IN  NEW  JERSEY,  (a) 

The  first  glass  factory  in  New  Jersey  was  located  about  2^^  miles  from  Allowaystown,  Salem  county,  and  was 
built  some  time  from  17G0  to  1705  by  a  German  named  Wistar,  who  brought  a  company  of  workmen  with  him  from 
Germany.  He  carried  on  the  works  a  few  years,  and  failed  about  the  outbreak  of  the  revolutionary  war,  and  upon 
his  failure,  in  1775,  the  workmen  went  to  what  is  now  known  as  Glassborough,  Gloucester  county.  Two  objects  led 
to  the  selection  of  this  place  as  a  site  for  works :  it  was  so  far  inland  that  the  ojjerations  were  not  interfered 
with  by  the  armies,  and  it  was  a  yellow-pine  country,  which  wood  was  better  for  melting  glass  than  tbe  oak  of 
Allowaystown.  Mr.  Bodine  is  of  tlie  opinion  that  ''the  principal  kind  of  glass  made  was  hollow  ware  or  bottles; 
but  from  some  recollections  of  an  old  man  that  descended  from  and  knew  some  of  the  old  Glassborough  settlers 
and  heard  them  talk  when  he  was  a  boy,  I  think  part  of  them,  if  not  all,  could  make  both  bottles  and  window-glass, 
such  as  was  used  in  those  days" 

The  blowers  at  these  works  also  made  the  pots,  cut  the  glass  into  lights,  and  packed  the  same.  In  the  scheme  of 
division  of  labor  in  more  modern  works  each  of  these  operations  is  a  separate  branch  of  work.  At  this  works  the 
bottles  were  made  without  molds,  and  crown-glass  was  made.     Mr.  Bodine  says  : 

I  knew  some  Ijlowers,  wliiu  I  was  a  small  boy,  that  were  then  uld  men,  and  could  make  both  bottles  and  window-glass.  I  have  been 
iiuable  to  fix  a  time  whon  wiuil(i\v-;;lass  commenced  to  be  made  in  cylinder  form.  I  find  that  about  lyl2  or  1^13  a  crown-glass  (window- 
lights)  factory  was  started  up  the  Delaware  river,  10  miles  from  Belvidere,  at  a  place  called  Colambia,  in  what  was  then  Sussex  county, 
now  being  Warren  county.  This  factory  run  until  1833,  when  it  ciaseil  operations.  1  personally  know  of  cylinder  window-glass  being 
made  in  l--'27  or  l^'J-'  at  Millville.  About  the  time  of  starting  the  Columbia  works  a  factory  was  started  at  a  place  called  Clemonton,  now 
in  Camden  county,  whi-re  bottles  wcic  made  part  of  the  time  and  window-glass  the  balance.  My  informant  worked  at  Clemonton  iu 
1814  a.'i  an  aiiprentice,  learning  to  blow. 

About  thr  years  1811  and  1815  tin  re  were  factories  started  at  Port  Elizabeth,  Cumberland  county,  and  at  Malaga,^ 
Gloucester  county.  Both  of  these  were  run  as  window-glass  factories,  and  in  1810  to  1819  Tuckahoe  and  Hammonton 
were  started  and  manufactured  principally  window-glass. 

The  next  wo)ks  was  Millville,  started  iu  about  1SL!3.  For  some  years  after  this  no  new  works  were  started, 
until  lSi;7,  when  between  that  date  and  IS.iii  Waterford,  Jackson,  old  Brooklyn,  and  "Winston  were  built.  These 
last-mentioned  places  wen-  in  wliat  was  Gloucester,  now  Camden  countj'.  The  next  location  was  Squankum, 
now  Williamstown,  built  in  IS.;."),  making  bottles;  then  Estilville,  Bridgcton,  and  Temperanceville  (now  part  of 
Glassborough),  built  in  1.S3G  and  l.s:!7;  then  Jersey  City  flint-glass  works,  built  iu  1840  or  1S45.  Somewhere  about 
this  date  tliere  was  a  flint-glass  works  built  at  Kaign's  Point,  now  part  of  Camden.  Then  Greenbank,  1840  to  1845; 
New  Columbia,  1.S45  to  1848  ;  .Janslioio',  ISIS;  Balsto,  about  18.50  ;  Crowleytown,  1850  to  1S51 ;  Clayton  and  New 
Brooklyn,  about  1851  tols.51J;  Medford,  Milford,  and  Lebanon,  1855  ;  Bulltown,  1858;  Quinton,  1858  to  1860;  Salem, 
1863;  Westville,  IStiS;  Biverside  and  Herman  City,  about  1870. 

There  was  a  glass  works  starte<l  at  EJizabethport  some  twenty-five  years  ago  and  run  for  a  short  time;  also, 
one  started  in  Camden  about  1S68,  and  run  for  a  short  time. 

Tin's  makes  in  all  thirty-S(^ven  locations  in  New  Jersey.  Of  these  the  following  have  gone  out  of  existence 
entirely:  Allowaystown,  Columbia,  Clementon,  Tuckahoe,  Hammonton,  Jackson,  Old  Brooklyn,  Estilville,. 
Greenbank,  New  Columbia,  Balsto,  Crowleytown,  Kaign's  Point,  Milltown,  Bulltown,  Lebanon,  Westville,  Jersey 
City,  and  Elizabethport — nineteen  in  all;  two  run  two  years,  one  three  years,  two  five  years,  two  ten  years,  four 
fifteen  years,  four  twenty  years,  two  thirty  years,  one  thirty-five  years,  one  forty-five  years,  while  Waterford, 
Medford,  Camden,  New  Brooklyn,  Eiverside,  Herman  City,  and  Port  Elizabeth,  seven  in  all,  have  not  run  for  several 
years. 

The  balance  of  the  locations,  eleven  in  all,  have  forty-five  furnaces,  of  which  thirty-nine  furnaces  have  run  the 
past  year,  to  wit:  twelve  window-glass,  twenty-one  green  hollow  ware,  and  six  lime  or  white  glass.  Four  of  the 
green  hollow  ware  and  the  six  lime  or  white  glass  furnaces  are  situated  at  Millville,  and  are  run  by  one  firm,. 
Messrs.  Whitall,  Tatum  &  Co. 


a  For  most  <.f  thf  data  contained  in  the  very  interesting  account  of  glass-making  in  New  Jersey  I  am  indebted  to  Hon.  John  T 
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About  four  miles  below  Millville  are  located  tie  largest  beds  of  glass-house  sand  in  the  state,  sand  being  dug 
for  the  Millville  and  the  Philadelphia,  New  York,  and  Boston  factories.  The  pits  have  been  opened  for  more  than 
fifty  years.  There  are  also  large  sand-beds  near  AVilliamstown  that  supply  twelve  factories  a  thousand  tons  each 
per  year.  There  is  sand  in  very  many  other  localities  in  south  Jersey,  but  there  is  none  better  than  the  Maurice 
river,  Millville,  or  Williamstown  sand. 

Up  to  1855  care  was  taken  to  locate  glass  works  upon  or  near  to  large  tracts  of  woodland.  About  the  year 
185G  the  factories  in  New  Jersey  commenced  to  use  anthracite  coal,  and  since  thattime^  the  pots  have  been  eularged 
at  various  times  until  they  are  more  than  three  times  the  size  they  were  when  wood  was  used  for  melting.  Mr. 
Bodine  says : 

The  use  of  coal  has  made  locations  of  <;lass  factories  at  places  other  than  uiioii  water  uavigation  in  New  Jersey  very  expensive, 
even  with  railroaas.  The  cost  of  freight  in  getting  coal  and  ujaterials  to  and  manufactured  products  from  the  marltetablo  points  of 
Philadelphia  and  New  York  is  about  9  to  10  per  cent,  of  the  gross  receipts  of  manufactured  goods,  while  the  only  oiisot  thereto  is  about 
2  per  cent,  in  the  cost  of  sand  and  wood  for  annealing  the  ware.  Many  of  the  New  Jersey  works  have  been  located  where  wood  could  be 
used.  If  the  locations  were  abancUmed,  and  the  works  reuioved  to  the  largo  consuiuiug  points,  the  whole  plant,  so  far  as  the  building 
is  concerned,  would  be  lost.  T  find  twenty-six  of  the  factories  among  the  forty-five  contained  in  the  eleven  locations  upon  water 
navigation,  and  but  for  the  advantage  of  water  transportation  we  should  not  have  as  many  glass  factories  as  we  now  have. 

GLASS-MAKING  IN  OHIO. 

The  information  regarding  glass-making  in  this  state  is  exceedingly  meager.  It  does  not  appear  among  the 
manufactures  of  the  state  at  the  census  of  1810.  In  1811  John  Mellish,  in  his  Travels^  suggests  that  a  well- 
organized  manufactory  of  glass  bottles  would  succeed,  intimating  that  no  such  works  exi.sted.  An  account  of 
Cincinnati,  of  date  of  June,  1815,  states  that  a  manufactory  of  green  and  window-glass  and  hollow  ware  was  about 
to  go  into  operation,  to  be  followed  the  ensuing  summer  by  another  for  white  flint.  Palmer's  Travels  in  1817 
speaks  of  two  glass  houses  in  operation.  The  census  of  1820  enumerates  "  glass,  window,  and  hollow  ware, 
chemical  and  philosophical  apparatus",  as  among  the  manufactures  of  Hamilton  county,  the  value  of  the  product 
being  $19,000,  and  the  statement  is  made  that  the  works  are  languishing,  owing  to  the  supply  overrunning  the  demand. 
Glass,  both  cut,  flint,  and  window,  was  also  reported  as  made  at  this  census  in  Muskingum  county,  (a)  At  the  tariff 
convention  held  in  New  York  in  1831  a  window-glass  works  is  reported  at  Zanesville  and  another  at  Moscow, 
while  at  the  census  of  1810  none  are  reported.  In  1850  Ohio  is  credited  with  sis  works  ;  in  1860  with  four,  and  in 
1870  with  nine,  three  of  which  are  reported  as  plate,  probably  window-glass,  and  six  as  glassware.  Of  the  history 
of  these  several  establishments  I  have  no  details. 

GLASS-MAKING  IN  MISSOURI.  (6) 

As  early  as  1842  efforts  were  made  to  establish  the  manufacture  of  glass  at  Saint  Louis.  In  that  year  a 
company  of  gentlemen,  with  Mr.  -James  B.  Eads,  who  has  since  become  known  in  connection  with  the  magniticent 
Saint  Louis  bridge  and  the  jetties  at  the  mouth  of  the  Mississippi  river,  established  the  works  now  known  as  the 
Saint  Louis  glass  works.  This  works  at  tirst  made  flint-glass  tumblers,  etc.,  and  it  is  stated  that  Mr.  Eads,  finding  it 
impossible  to  get  the  proper  workmen,  himself  made  the  pots  used  in  this  factory.  Five  years  of  toil  and  vexation 
was  the  only  result,  and  he  and  his  associates,  finding  success  impossible,  were  forced  to  suspend  payment  and 
abandoned  further  effort.  To  the  credit  of  Colonel  Eads,  it  should  be  stated  that  in  after  years  he  paid  up  every 
dollar  of  indebtedness  incurred.  Thus  the  first  glass-making  venture  west  of  the  Mississippi  river  passed  into 
history  as  a  failure.  The  factory  was  changed  to  a  green-bottle  works  by  Mr.  Eads'  successors,  and  then  in  1854 
back  to  a  flint  works.  In  1855-'56  a  green-bottle  house  was  added,  and  in  18G1  Bayot  &  Cummingstook  the  works, 
since  which  it  has  been  a  flint  house,  now  manufacturing  only  flint  bottles. 

The  second  works,  those  of  the  Missouri  Glass  Company,  began  operations  in  1851,  making  window-glass, 
but  ceased  after  running  two  years,  remaining  idle  until  1856,  when  they  were  purchased  and  changed  to  flint- 
glass;  but  after  sinking  considerable  sums  in  fruitless  efforts  the  parties  owning  them  sold  out  and  abandoned 
the  field.  These  works,  then,  like  the  Saint  Louis  glass  works,  became  the  property  of  various  persons,  who 
at  different  times  encountered  unvarying  failures,  until  at  last,  in  1805,  operations  were  wholly  abandoned  and 
the  building  taken  for  the  manufacture  of  agricultural  machinery.  The  other  Saint  Louis  glass  works  have  all 
been  established  since  1870. 

GLASS-MAKING  IN  OTHER  STATES. 

As  to  the  history  of  glass  in  other  states  but  little  has  been  learned.  Glass  has  been  made  in  Vermont,  but  there 
is  none  made  at  present.  Two  glass-houses  are  reported  in  that  state  at  the  census  of  1840,  one  in  Addison  and 
one  in  Chittenden  county,  but  none  are  reported  in  1850, 1800,  or  1870,  nor  at  the  present  census.  In  Rhode  Island 
no  glass,  as  far  as  I  have  been  able  to  learn,  was  ever  made,  and  the  same  is  true  of  Maine  and  Delaware.  In  the 
southern  states,  with  the  exception  of  Virgiuia,  Kentucky,  and  possibly  Tennessee,  I  can  find  no  record  of  glass- 
making. 

a  I  have  seen  a  statement  that  this  Zanesville  works  was  the  first  in  Ohio,  but  I  have  been  unable  to  verify  it. 

b  For  the  facts  iu  this  sketch  I  am  indebted  chiefly  to  an  article  in  the  Saint  Louis  Trade  Review  and  to  Mr.  J.  K.  Cummings,  of  Saint 

Louis. 
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It  has  already  been  stated  that  the  glass-blowers  that  Albert  Gallatin  induced  to  aid  him  in  starting  the  Few 
Geneva  works  were  on  their  way  to  establish  a  glass  house  near  Louisville,  Kentucky;  but  it  seems  to  have  been 
many  years  before  any  other  glass-makers  sought  this  state  to  practice  their  art.  Cramer's  Navigator  for  1814 
states  that  a  glass  house  had  lately  been  built  at  Louisville,  but  neither  the  census  of  1820  nor  that  of  1830  gives 
any  evidence  of  the  existence  of  this  factory.  At  that  of  1840  one  glass-cutting  establishment  is  reported  in  Kentucky, 
but  no  glass  works.  In  1850  no  glass  works  is  reported,  though  the  Covington  flint-glass  works  was  estabhshed 
in  1848.  In  1860  statistics  of  one  glassware  establishment  are  given  in  Jefferson  county,  in  which  Louisville 
is  situated,  but  no  facts  are  given  regarding  Kenton  county,  iu  which  Covington  is  located,  though  the  Covington 
glass  works  inform  me  that  their  flint-house  was  established  in  1848,  and  their  green-glass  house  in  1860.  In  1870 
three  works  are  reported. 

The  statement  is  frequently  made  that  the  first  glass  works  west  of  Cincinnati  was  built  at  Alton,  Illinois,  and 
in  the  returns  received  from  the  Alton  factory  the  date  of  establishjnent  of  this  works  is  given  as  1867.  No  glass  is 
reported  as  made  in  this  state  in  any  of  the  censuses  until  that  of  1870.  A  similar  statement  can  be  made  of 
Indiana.  Michigan  has  no  place  in  the  several  censuses  as  a  manufacturer  of  glass.  No  glass  is  reported  as  made 
in  Wisconsin  at  any  census,  though  an  establishment  was  started  shortly  after  the  close  of  the  census  year  1880. 
Mississippi  was  building  a  works  during  the  census  year.  Glass-making  was  established  in  California  in  1863,  or 
at  least  a  works  was  in  operation,  but  of  the  details  of  its  history  I  have  no  record. 

HISTOET  OF  THE  .MANl'FACTURE  OF  PLATE-GLASS  IX  THE  UNITED  STATES,  (a) 

It  is  probable  that  the  first  attempt  to  manufacture  in  this  country  what  is  now  known  as  plate-glass  was 
made  at  Cheshire,  Massachusetts,  though  some  rough  cast  jjlate  may  have  been  made  earlier  at  some  of  the  window- 
glass  works.  The  extensive  deposits  at  this  place  of  exceedingly  good  sand,  which  was  at  one  time  supposed  to  be  the 
only  sand  in  the  country  from  which  good  glass  could  be  made,  no  doubt  had  much  to  do  with  this  early  attempt 
to  make  plate-glass  and  determined  the  location  of  the  works.  In  1850  a  window-glass  factory  was  erected  at 
Cheshire,  which  was  run  for  two  years  on  blown  glass.  In  lS,ji;-'53  this  was  changed  to  a  rough  cast-plate  factory. 
A  large  amount  of  money  was  expended  in  fitting  up  the  works  and  i^utting  in  the  necessary  machinery  and  tools, 
but  it  was  operated  only  for  about  six  months,  when  the  tables,  tools,  fixtures,  etc.,  were  removed  to  Brooklyn,  New 
York,  and  a  factory  was  there  fitted  up  and  operated  through  18.")1  and  1855.  Very  little  glass  of  a  merchantable 
quality  was  made,  and  iu  1856  the  works  were  abandoned,  [h)  one  of  the  chief  causes  of  the  failure,  no  doubt,  being 
the  small  scale  on  which  the  works  were  projected  and  operated  and  the  inexperience  of  the  xjromoters.  The 
manufacture  of  plate-glass  requires  large  capital  and  experience,  and  it  was  not  until  these  were  brought  together 
that  the  plate-glass  industry  was  firmly  established  in  this  country  and  the  product  could  compete  with  the 
foreign. 

The  second  effort  was  made  at  Lenox  Furnace,  Massachusetts.  In  1853  a  glass  works  was  erected  at  this  place 
at  a  cost  of  8">0,000  for  making  window-glass  by  the  Lenox  iron  works,  a  corporation  owned  by  William  A. 
Phelps,  Oliver  Peck,  and  James  Collins,  who  ran  the  works  for  about  two  years  on  window-glass  at  a  loss.  In  the 
fall  of  1855  the  window-glass  business  was  abandoned.  This  property  was  leased  with  contract  to  sell  to  James 
N.  Richmond,  who  organized  a  company  called  the  National  Plato  Glass  Company,  and  was  converted  into  a 
plate-glass  factory.  The  company  spent  a  large  amount  of  money  iu  reorganizing  the  establishment  and 
experimenting,  having  bought  the  tables  ;ind  tools  of  the  Brooklyn  company.  In  1856,  after  a  heavy  loss,  the 
company  failed,  and  in  1857  the  property  came  back  to  the  original  owners,  who  started  up  the  works  and 
continued  to  ruu  them  with  success  till  the  spring  of  1865.  In  1862  the  factory  buildings,  with  a  large  amount  of 
glass,  were  destroyed  by  fire.  There  was  no  insurance,  and  the  loss  was  over  $25,000.  In  1865  a  company  was 
organized,  called  the  Lenox  Plate  Glass  Company,  consisting  of  the  old  parties  with  Messrs.  Theodore  and  James 
Eoosevelt,  of  New  York  city.  Up  to  this  time  only  rough  plate  was  made,  but  it  was  the  intention  of  this  company 
to  commence  polishing  as  soon  as  suitable  machinery  could  be  obtained.  It  is  worthy  of  notice  that,  although 
for  a  number  of  years  plate-glass  had  been  produced  iu  England  and  iu  France,  there  had  been  scarcely  any 
improvements  in  the  machinery  used.  Some  few  years  previous  to  this  parties  in  the  western  part  of  the  state  of 
New  York  had  invented  and  patented  a  machine  for  grinding  and  polishing  marble  slabs,  and  this  was  found  to 
work  admirably  in  polishing  glass ;  but  through  the  influence  of  Mr.  John  E.  Platte,  then  agent  for  the  British 
Plate  Glass  Company  of  England,  the  owners  of  the  i)atent  were  induced  to  put  up  one  of  these  machines  for  the 
company,  on  condition  that  if  the  working  was  satisfactory  they  were  to  buy  the  patent.  The  machine  worked 
with  satisfaction,  doing  its  work  in  much  less  time  than  the  old  system.  IMr.  Servin  states  that  the  company  paid 
about  $50,000  for  the  patent.     The  principle  of  this  machine  is  now  generally  used,  though  with  improvements,  in 


a  The  HtiitcinciitH  <.f  fact  coulaiued  iu  this  biKtory  ;in-,  derived  chicdly  from  letlors  from  Mr.  A.  T.  Servin,  of  Lenox,  Massachusetts, 
Mr.  E.  Ford,  of  Jeffersoiiville,  Iudi:iiia,  aud  Mr.  K.  A.  Hitelicock,  of  S.aiut  Louis,  and  from  Mr.  W.  C.  De  Panw's  testimouy  before  tlie 
tariff  eoiiKiii.Hsioii. 

/;  Tlii.s  is  Jlr.  Scivin's  stateiiicut.  Mr.  Ford,  however,  states  that  tlie  first  attempt  was  made  at  "Williamsburg,  New  York,  in  1S50, 
on  a  small  scale,  for  the  mauulacture,  of  ro\\'X\\  idate-^lass  only,  lint  was  abandoned.  The  next  eftbrt,  he  states,  was  by  the  same  party 
at  Green  Point,  New  York,  but  tliis  was  also  a  failure.     This,  Mr.  Ford  states,  was  the  parent  of  the  Lenox  works. 
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polishing  plate.  About  this  time  the  Lenox  Plate  Glass  Company  was  organized.  The  inventor  having  patented 
another  machine  in  186C  and  18C7,  this  company  bought  the  patents  and  put  up  some  costly  machinery,  which 
was  not  completed  till  1868  and  1869.  About  this  time,  and  for  two  or  three  years  previous,  a  company  in 
Philadelphia  held  patents  for  making  cryolite,  a  mineral  from  Greenland,  into  a  material  called  cryolite  or  hot-cast 
porcelain,  resembling  white  marble  when  worked,  but  having  all  the  qualities  of  glass.  This  material  was  worked 
in  the  same  way  as  glass.  Through  statements  of  great  profits  in  this  manufacture  the  Lenox  company  were 
induced  to  allow  a  new  company  to  be  formed  January  1,  1870,  called  the  Lenox  Glass  Company,  which  took  all 
the  property  of  the  old  company  and  gave  the  Philadelphia  company  $200,000  for  their  patents,  also  purchasing 
a  large  amount  of  cryolite  from  them.  This  new  company  expended  a  large  amount  in  pre])aring  for  the  cryolite 
manufacture,  but  after  six  or  eight  months  working  it  was  found  to  be  a  perfect  failure,  resulting  in  a  total  loss 
to  the  company  of  the  cryolite  and  patents  purchased,  and  in  1S71  the  company  failed.  The  furnace  has  since  been 
run  on  rough  plate  for  a  part  of  the  time.  In  1879  a  large  proportion  of  the  glass  property  was  sold  at  about  one- 
thirtieth  of  its  cost,  and  a  new  company  has  been  formed,  called  the  Lenox  glass  works.  • 

The  next  works  built  in  the  United  States  were  at  New  Albany,  Indiana,  and  it  was  here  that  polished  plate- 
glass  was  first  successfully  and  continuously  manufactured.  In  the  year  1869  Mr.  J.  B.  Ford  conceived  the  idea 
of  erecting  works  for  manufacturing  polished  plate-glass,  and  with  this  in  view  he  visited  Lenox,  gathered  what 
information  he  could  on  the  subject  from  the  workmen  there  who  had  been  employed  abroad,  and  returned  to  IS'ew 
Albany  with  a  determination  to  make  polished  plate.  He  immediately  entered  into  negotiations  with  manufacturers 
of  plate-glass  machinery  in  Europe,  and  purchased  one  each  of  the  best  machines  for  grinding,  smoothing,  and 
polishing,  and  while  waiting  for  their  arrival,  in  company  with  his  associates,  built  a  works  for  rough  plate. 
About  the  time  the  machinery  arrived  the  works  was  burned,  but  a  new  one  was  built  on  a  more  extended  scale. 
This  new  plant  was  measurably  successful,  but  had  to  undergo  the  reverses  that  seems  the  fate  of  all  plate-glass 
houses  in  this  country.  In  1872  JMr.  Ford  withdrew,  since  which  time  it  has  been  run^y  Mr.  W.  C.  De  Pauw,  who 
stated  before  the  tariff  commission  that  until  1879  the  works  made  no  money,  though  the  quality  of  the  glass  for 
some  time  had  equaled  the  imported. 

In  the  same  year  that  he  withdrew  Mr.  Ford  organized  and  built  another  works  at  Louisville.  These  he 
managed  until  1875,  when  he  left  there  and  organized  a  works  at  Jeffersonville,  Indiana,  the  city  having  offered 
him  some  ground  valued  at  $20,000.  These  works  have  been  largely  increased,  make  excellent  plate,  and  were, 
with  Xew  Albany  and  Crystal  City,  Missouri,  the  works  that  made  polished  i^late  in  the  census  year. 

Shortly  after  the  organization  of  the  ISTew  Albany  plate-glass  works  Mr.  E.  B.  Ward,  of  Detroit,  and  others, 
induced  by  the  very  extensive  deposit  of  sand  of  an  excellent  quality  at  Crystal  City,  Missouri,  organized  the 
American  Plate  Glass  Company,  with  a  capital  stock  of  $250,000,  and  began  in  1872  the  erection  of  works  at  the 
point  named,  this  sum  being  increased  in  January,  1874,  to  $500,000.  In  1875  the  manufacture  of  plate-glass  was 
begun,  though  with  appliances  much  inferior  to  those  now  in  use,  and  a  considerable  quantity  of  glass  of  good 
quality  was  produced.  The  usual  difficulties,  however,  which  attend  new  industries,  by  reason  of  lack  of  the 
requisite  experience,  were  encountered..  The  jjroduction  was  irregular  and  uncertain  as  to  quality,  and  in  1876  the 
work  was  suspended  for  several  months,  with  a  view  to  its  resumption  under  more  favorable  conditions.  In 
October,  1876,  the  enterprise  was  reorganized  by  the  formation  of  a  new  corporation  (the  present  Crystal  Plate 
Glass  Company),  composed  of  most  of  tlj,e  stockholders  in  the  old  company,  in  which  additional  capital  was 
invested,  and  which  acquired  the  entire  premises,  i^lant,  and  a  large  .stock  of  materials  on  hand.  Mr.  E.  A. 
Hitchcock,  of  Saint  Louis,  president  of  the  old  company,  continued  in  charge  as  president.  During  the  winter 
of  1876-77  preparations  were  made  for  resuming  work  under  such  conditions  as  to  profit  by  the  experience  already 
gained.  Convinced  by  thorough  examination  of  its  superior  advantages,  a  Siemens  furnace  was  erected.  These 
works  have  since  been  largely  increased,  and  are  producing  plate-glass  the  equal  of  any  made  in  the  world. 

An  extensive  works  for  the  manufacture  of  plate-glass  is  also  being  built  at  Hite's  station,  on  the  West . 
Pennsylvania  railroad,  near  Pittsburgh,  by  Mr.  Ford,  who  built  the  works  near  Louisville,  (a) 

Eegarding  the  ihanufacture  of  plate-glass  in  this  country,  Mr.  W.  C.  De  Pauw,  in  his  paper  before  the  tariff 
commission,  made  some  statements  which  he  summarizes  as  follows : 

First.  That  all  money  put  into  plate-glass  works  in  America  prior  to  1879  Iiad  been  a  total  loss. 

Second.  That  some  of  the  shrewdest,  most  energetic,  and  successful  business  men  in  Boston,  New  York,  Philadelphia,  Detroit,  Chicago, 
Saint  Louis,  and  Louisville  had  in  the  aggregate  invested  millions  in  plate-glass  enterprises  and  lost  the  whole  of  it. 

Third.  That  no  ijlate-glass  had  been  made  in  America  without  loss  to  the  maker  prior  to  1879. 

Fourth.  That  I,  instead  of  having  made  a  large  fortune  in  a  few  years,  as  represented,  have  actually  lost  more  than  half  a  millioa 
dollars  over  and  above  all  (very  small)  profit  made  since  1878. 

Fifth.  That  after  a  long,  earnest  struggle,  I  have  succeeded  in  making  good  glazing  glass  at  a  small  profit. 

Sixth.  That  Americans  are  paying  about  half  as  much  for  plate-glass  to-day  as  they  paid  prior  to  the  time  plate-glass  was  made  in 
the  United  States  at  my  works. 

IMPOSTS  OF  GLASS  INTO  THE  UNITED  STATES. 

In  order  to  show  the  amount  of  glass  received  into  this  country,  I  append  a  table  giving  the  imports  of  glass 
into  this  country  in  the  years  1876  to  1880,  showing  quantities  and  values  so  far  as  they  are  given  iu  the  reports  of 
the  bureau  of  statistics,  and  also  the  value  of  each  unit  of  quantity. 

a  It  is  now  (April,  ]8o3)  iu  successful  operation. 
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TABLE  SHOWING  IMPORTS  OF  GLASS  INTO  THE 


Articles. 


Total  glass,  and  maniifactures  of 

Bottles: 

Empty 

Containing  liqnora number. 

Or  jars  filled  witli  articles  not  otherwise  provided  for 

Crystals  for  watches 

Disks,  or  plates  nnwrought,  for  optical  instruments 

Glaayvare ; 

Porcelain,  Bohemian,  cnt,  engraved,  painted,  colored,  printed,  stained, 
silvered  or  gilded,  not  inclnding  plate-glass  silvered,  or  looking- 
glass  plates. 

Plain,  mold,  and  press,  not  cut,  engraved,  or  painted 

Plate-glass,  cast,  polished,  not  silvered : 

Not  above  10  by  15  inches sqnare  feet. 

Above  10  by  15  inches,  and  not  above  16  by  24 do... 

Above  16  by  24  inches,  and  not  above  24  by  30 do... 

Above  24  by  30  inches,  and  not  above  24  by  60 do... 

Above  24  by  60  inches do... 

Plate-glass,  cast,  polished,  silvered,  or  looking-glass  plate : 

Not  above  10  by  15  inches square  feet. 

Above  10  by  15  inches  and  not  aTOve  16  by  24 do.-- 

Above  IC  by  24  inches  and  not  above  24  by  30 do... 

Above  24  by  30  inches  and  not  above  24  by  60 do... 

Above  24  by  00 inches do... 

Plate-glass,  rough,  fluted,  or  roUed  (excess  of  1  poimd  per  sqnare  foot  in 
proportion) : 

jSTot  above  10  by  15  inches square  feet. 

Above  10  by  15  inches  and  not  above  16  by  24 do.-. 

Above  16  by  24  inches  and  not  above  24  by  30 do... 

Above  24  by  30  inches do... 

Window-glass,  cylinder,  crown,  or  common,  unpolished: 

Xot  above  10  by  15  inches pounds. 

Above  10  by  15  inches,  and  not  above  16  by  24 do... 

Above  16  by  24  inches,  and  not  above  24  by  30 do... 

Above  24  by  30  inches do 

Window-glass,  cylinder,  and  crown,  polished : 

Not  above  10  by  15  inches square  feet. 

Above  10  by  15  inches,  and  not  above  16  by  24 do.  .- 

Above  16  by  24  inches,  and  not  above  24  by  30 do... 

Above  24  by  30  inches,  and  not  above  24  by  00 do... 

Above  24  by  60  inches do... 

Manufactures  of.  not  otherwise  provided  for 


1810. 


Quantities. 


3,  740, 473.  74 


15,  500. 00 

8, 117.  75 

101,  949.  00 

442,  705.  50 

1,  024,  318.  33 

250,  895,  50 
812,  671.  33 
838,  597.  00 
168,  753. 19 
66,  778.  75 


2,  265.  00 

2,  668.  00 

23,  838.  00 

870,  783.  50 

6,  330,  449.  00 

7,  542,  537.  50 

8,  085,  927.  00 
6,  879,  206.  00 

539.  00 

1,  244.  00 
72,  084.  75 

2,  310.  00 


Value. 


$4,  803, 091  25 


25,  306  44 


6,  970  00 
1,  748  00 

567,  269  17 


60,  833  97 

2,  822  00 

3,  615  00 
67,  008  00 

340,  998  00 
943,  958  00 

.52,791  00 
223,407  00 
319,964  00 
117,  096  00 

76,  467  00 


120  00 

75  00 

1,  800  00 

33,741  00 

215,  619  f  6 
304,  205  46 
376,  706  34 
425, 486  00 

117  00 

477  00 

8,  391  00 

1,  221  00 


Value 

per 

unit  of 

quantity, 


1877. 


Quantities. 


3,  313,  957.  73 


0.182 
0.445 
0.657 
0.  770  i 
0.922 

0.210  , 
0.  275  [ 
0.382 
0.694 
1.162 


0.053 
0.028 
0.076 
0.039 

0.034 
0.040 
0.047 
0.062 

0.217 
0.383 
0.116 
0.527 


17,  365.  00 

12,  643.  00 

88,  802.  75 

458,  704.  00 

1,  017,  317.  55 

219,  531.  00 
755,  919.  00 
821,  439.  00 
102,  556.  00 
12, 149. 25 


4,  077.  00 
2,787.00 

20,  832.  00 
258,  708.  00 

4,  677, 124.  00 

5,  662,  851.  00 
7,  220,  534.  80 
7,  378,  928.  00 

5,  438.  00 

6,  208.  00 
15,  662.  00 

2,  404. 00 


Value. 


$3,  952, 703  22 


22, 125  84 


10, 078  00 
1, 119  00 


496,  705  62 


54, 319  15 

2,  836  00 

5, 113  00 

55,  781  00 

326, 150  00 

871,  744  00 

40,437  00 

175,  798  00 

268, 274  00 

55,456  00 

17,  064  00 


395  00 

96  00 

1,  616  00 

13,  261  00 

154, 815  00 
202,  878  00 
288,  382  47 
381,  517  00 

1, 144  00 
1,  704  00 
5,  2S8  00 
1,  078  00 


624,  #?7  99 


497, 528  14 


Value 

per 

unit  of 

quantity. 


0.163 
0.404 
0.628 
0.711 
0.857 

0.184 
0.233 
0.327 
0.541 
1.405 


0.097 
0.034 
0.078 
0.051 

0.033 
0.036 
0.040 
0.052 

0.210 
0.274 
0.338 
0.448 
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Advantages  of  Siemens'  gas  furnaces 36 

Aggry  feeads  made  in  Phoenicia 60 

Agricola's  time,  furnaces  in 34 

Air  Wast,  cooling  heated  molds  Iby 49 

Air  bubbles  in  glass 44 

Air,  effect  of,  on  pots 43 

Albany,  account  of  glass-making  at 93, 94 

Alexandria,  Virginia,  manufacture  of  glass  at 78 

Alicant,  Spanish  soda  of 31 

Alkalies  and  other  materials  used  in  glass-making 30-34 

Alkalies,  the  chief,  used  in  glass-making 30 

Alkajine  rocks  in  Germany,  Friederich  Siemens  quoted  on 

use  of 28 

Alkaline  rocks  in  Germany,  Julius  Fahdt  quoted  on  use  of . .  28 

Alkaline  rocks,  use  of,  for  bottle-glass 28 

Allegheny  county,  manufacture  of  glass  in,  in  the  census  year  88 

Alumina  in  glass 34 

Ameltmg,  John  Frederick,  petition  of,  for  aid  in  glass-making  95 

Amelung,  presentation  of  flint  goblets  by,  to  Washington  ...  95 

American  fire-clay  used 18 

American  glass,  quality  of  (note) 69 

American  invention,  pressed  glass  an 58  (^ 

American  pot-clay,  analyses  of 40 

American  sand,  Bontemps  quoted  on 26 

American  sand,  character  of 28 

American  sand,  deposits  of 28 

American  sand,  mode  of  occurrence  of 25 

American  sand,  Mr.  Henry  Chance  quoted  on 26 

American  sand,  Thomas  Webb  <&  Son  quoted  on 26 

American  stained  glass  (note) 69 

Ammonia  process  for  making  soda 31 

Amount  of  production  of  Eoman  glass 62 

Analyses  of  bottle-glass 23 

Analyses  of  English  sand 26,27 

Analyses  of  flint-glass 23 

Analyses  of  foreign  glass  sands 29 

Analyses  of  French  pot-clay 40 

Analyses  of  French  sand 27 

Analyses  of  German  pot-clay 40 

Analyses  of  glass  sands  of  the  United  States 30 

Analyses  of  lead  glass 23 

Analyses  of  lime  glass 23 

Analyses  of  plate-glass 23 

Analyses  of  sand  not  always  indicative  of  quality 25 

Analyses  of  Scotch  pot-clay 40 

Analyses  of  Stourbridge  pot-clay 40 

Analyses  of  vcindo-w-glass 23 

■Analysis  of  American  pot-clay 40 

Analysis  of  window-glass  found  at  Pompeii 56 

Ancient  Egyptian  glass  furnaces,  remains  of,  found  by  Napo- 
leon I 60 

Ancient  factories,  location  of,  at  mouths  of  rivers 25 

Ancient  factories,  sand  used  in 26 


Page. 

Ancient  glass 59-64 

Ancient  glass  a  soda  glass 30 

Ancient  glass,  coloring  matter  of 59 

Ancient  glass  houses,  sources  of  supply  of  soda  for 30 

Ancient  pressed  glass 58 

Ancients,  extent  of  use  of  window-glass  by  the 56 

Ancient  soda  impure 31 

Ancient  window-glass,  method  of  manufacture  of 56 

Annealing  flint-glass 51 

Annealing  evens  for  plate-glass,  description  of 46 

Annealing  ovens  in  glassware  factories,  number  of 4 

Annealing  ovens  in  green-glass  factories,  number  of 4 

Annealing  ovens  in  plate-glass  factories,  number  of 4 

Annealing  plate -glass 45 

Annual  settlement  of  wages 8 

Antiquity  of  window-glass,  Winckehnan's  views  on 56 

Approximate  composition  of  glass 19 

Arsenic  used,  amount  of 18 

Arsenic,  use  of,  in  glass-making 25-34 

Art  glass 52 

Artificial  glass,  definition  of  (note) 20 

Art  uses  of  glass 22 

Assyrian  glass,  character  of 61 

Aurelian,  ordinance  of,  regarding  tribute  on  glass 59 

Austria,  glass-spiiming  in '. 75 

Austria-Hungary,  cooling  in  glass  houses  of 44 

Austria^Hungary,  dimension  of  pots  in  glass  houses  of 44 

Austria-Hungary,  duration  of  heating  in  glass  houses  of 44 

Austria-Hungipry,  duration  of  melting  in  glass  houses  of 44 

Austria-Hungary,  manufacture  of  glass  flowers  in 75 

Austria-Hungary,  manufacture  of  glass  wearing  fabrics  in. . .  75 

Austria-Hungary,  manufacture  of  plate-glass  in 75 

Austria-Hungary,  number  of  plate-glass  factories  in 70 

Austria-Hungary,  present  condition  of  manufacture  of  glass 

in 74 

Austria-Hungary,  proportion  of  batch  in  glass  houses  of 44 

Austria- Hungary's  specialty  in  glass-making 70 

Austria-Hungary,  statistics  of  glass  manufacture  in 75 

Austria-Hungary,  working  in  glass  houses  of 44 

Austrian  glass  houses,  sources  of  supply  of  sand  for 28 

Austrian  glass  pots,  size  of 41 

Austrian  sand,  sources  of  supply  of 28 

Austria,  quartz  still  used  in 28 

Austro-Hungarian  glass  houses,  use  of  Siemens'  tank  furnaces 

in 44 

Average  daily  earnings,  fallacy  of  usual  statements  regarding 

B. 

Baccarat  works,  establishment  of 66 

Bakcwell,  Mr.  Thomas,  and  the  manufacture  of  glass  at  Pitts- 
burgh    86 

Balls,  method  of  manufacture  of,  by  pressing 48 

Baltimore  glass  works,  establishment  of 95 

Barbarians,  influence  of,  upon  glass-making 65 
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Bareo  of  Bretagne 31 

Barilla,  Spanisli 31 

Barrels  and  casks  used 18 

Basalt,  decomposed,  use  of,  for  manufacturing  (note) 20 

Bastie  glass,  metliod  of  manufacture  of 53 

Batch,  constituents  of  the 41 

Batch,  definition  of 41 

Batch,  preliminary  heating  of . ; 43 

Batch,  proportion  of,  in  glass  houses  of  Austria-Hungary 44 

Battery  jars,  method  of  manufacture  of,  by  pressing 48 

Beads,  manufacture  of,  in  Virginia 78 

Beer-hottles,  number  made 11 

Beets  and  grapes,  potash  made  from 32 

Belgian  bottle-glass,  constituents  of 43 

Belgian  glass,  exportation  of 73 

Belgian  glass,  quality  of 73 

Belgian  glass,  statistics  of  manufacture  of 74 

Belgian  saud,  sources  of  supply  of 27 

Belgian  window-glass 69 

Belgian  window-glass,  export  of G9 

Belgian  window-glass,  importation  of,  into  the  United  States.  69 

Belgium,  production  of  plate-glass  in 70 

Belgium's  specialty  in  glass-making 69 

Bellaire,  Ohio,  glass-making  at 79 

Beni-Hassan,  figures  on  tombs  at 57 

Beni-Hassan,  glass-making  figured  on  tombs  at 59 

Benrath's  definition  of  glass  (note) 19 

Benzine,  use  of 4 

Blast-furnace  slag,  a  glass  (n      ) 20 

Blast-furnace  slag,  relative  composition  of,  and  glass 54 

Blast-furnaces,  slag-glass  from 54 

Blast,  use  of,  in  cooling 44 

Blister  in  glass,  cause  of 45 

Blowing  and  pressing  united  to  produce  same  form  of  glass..  45 

Blowing  flint  ware,  description  of  process 51 

Blowing  glass 50 

Blowing  in  molds,  description  of  method 51 

Blown  plate,  definition  of 20 

Blown  plate,  how  made 51 

Blown  window-glass,  early  manufacture  of 57 

Blown  window-glass,  Theophilus'  account  of 57 

Bodine,  John  T.,  on  early  glass-making  in  New  Jersey 96 

Bohemian  glass 67 

Bohemian  glass,  character  of 68 

Bohemian  glass,  definition  of 21 

Bohemian  glass  houses,  time  of  melting  in 44 

Bohemian  glass  pots,  size  of .•. 41 

Bohemian  glass,  quality  of 70, 74 

Bohemian  lime  flint-glass,  constituents  of 42 

Boilers  in  glassware  factories,  number  of 4 

Boilers  in  green-glass  factories,  number  of 5 

Boilers  in  plate-glass  factories,  number  of 4 

Boilers  in  window-glass  factories,  number  of 4 

Boutemps  quoted  on  American  sand 26 

Boston,  manufacture  of  crown-glass  at 89 

Bottle-glass  (note) 20 

Bottle-glass,  analyses  of 23 

Bottle-glass,  Belgian,  constituents  of 43 

Bottle-glass,  English,  constituents  of 43 

Bottle-glass,  flint  and,  manufactured  in  Europe 72 

Bottle-glass,  French,  constituents  of 43 

Bottle-glass,  the  term  hdllow-warc  applied  to 21 

Bottle-glass,  materials  used  for,  proportion  of 43 

Bottle-glass,  Pittsburgh,  constituents  of 43 

Bottle-glass  pots,  size  of 41 

Bottle-glass,  use  of  alkaline  rocks  for 28 

Bottles,  manufacture  of,  in  France 73 

Bottles,  manufacture  of,  in  window-glass  houses 84 

Bottles,  j)ressing 48 

Bridgeport,  Ohio,  glass-making  at 79 

British  exports  of  glass 72 
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British  imports  of  glass 72 

British  islands,  modern  manufacture  of  glass  in 68 

Bubbles  in  glass 44 

Building  glass  works,  statistics  of 3  13  14 

Bulk,  difference  in,  of  melted  and  unmelted  charge 43 

Burgin  furnaces,  number  of 4 

Byzantine  glass 02 

Byzantine  glass,  character  of 62 

Byzantine  glass,  extent  of  its  manufacture 62 

C. 

Calcar  arch 43 

California,  history  of  glass-making  in gg 

California,  statistics  of  all  works  in,  by  counties 15 

Capital  invested  in  glass  manufacture 3 

Carbonate  glass,  color  of 31 

Carbon,  use  of,  in  glass 34 

Carthaginian  glass 61 

Carts  in  glass  factories,  number  of 45 

Casks  and  barrels  used ig, 

Castellani  on  Venetian  glass  manufacture 76 

Casting  and  pressing,  related  processes 45 

Casting  plate-glass 45 

Casting  tables,  description  of 45 

Casting  tables  in  plate-glass  factories,  number  of 4 

Cast  plate,  composition  of 19 

Cathedral  plate,  establishments  producing 3 

Cause  of  the  decline  of  the  manufacture  of  glass  in  Eome 62 

Causes  of  failure  of  early  attempts  to  establish  glass  manu- 
facture    81 

Cave 35 

Censuses,  previous,  comparison  with 2 

Censuses,  previous,  omissions  in 2 

Chance,  Mr.  Henry,  quoted  on  American  sand 26 

Chance's  mixing  machine 43 

Character  of  ancient  window-glass •. 56 

Character  of  Egyptian  glass 60 

Character  of  French  sand 27 

Character  of  lead  glass  21,33 

pharacter  of  modern  Spanish  glass 67 

Character  of  Phronician  glass 61 

Character  of  Eoman  glass 62 

Character  of  sulphate  glass 31 

Chargers,  mechanical 43 

Charging 43 

Cheapness  of  glass  at  Eome 62 

Chemical  glass 19 

Chemical  lime  flint-glass,  constituents  of 42 

Che  mical  classification  of  glass,  difficulty  of 19 

Chemists'  ware  not  included  in  report 1 

Chief  alkalies  used  in  glass-making 30 

Chief  constituents  of  glass 19 

Chief  glass-making  countries  of  Europe 69 

Children  in  glass  factories 5 

China,  glass-making  in 64 

Christianity,  influence  of,  on  the  manufacture  of  glass 63 

Churches,  iise  of  window-glass  in  eiirly 56 

Church,  influence  of  the,  on  glass-making 65 

Classification,  chemical,  of  glass,  difficulty  of 19 

Classification,  commercial,  of  glass,  difiiculty  of 20 

Classification,  composition  and  properties  of  glass 19-23 

Classification  of  glass 1,20 

Classification  of  glass  according  to  method  of  manufacture 

(note) 20 

Classification  of  glass,  Tomliuson's  (note) 20 

Classification  of  glass,  Ure's  (note) 20 

Classification  of  GobeJeterie 21 

Clay-grinding  mills  in  glass  factories,  number  of ^■ 

Clear  white  lime  flint-glass,  constituents  of ^2 

Clinton,  DeWitt,  on  glass-making  in  New  York 9'' 

Coal  first  used  as  a  fuel  in  United  States  at  Pittsburgh 83 
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Coal,  mineral,  lirst  use  of 36 

Coal,  substitutioa  of,  for  wood  in  glass-raelting 57 

Coal  used,  amount  of 18 

Coal,  use  of,  in  glass-maliing  in  1810 87 

Coke  used,  amount  of 18 

Colbert  and  glass-making  in  France 66 

Cold  stoking 44 

Colored  glass,  classification  of,  cliemioally 20 

Colored  glass,  defiuition  of 20 

Colored  glass  pots,  size  of 41 

Coloring  matter  of  ancient  glass 59 

Color  of  carbonate  glass 31 

Color  of  glass,  effect  of  use  of  manganese  on 25 

Color  of  sand  not  always  indicative  of  quality 25 

Color  of  slag-glass 55 

Color  of  sulphate  glass 31 

Commercial  classification  of  glass,  difficulty  of 20 

Common  flint,  definition  of 21 

Comparison  with  previous  censuses 2 

Composition,  approximate,  of  glass 19 

Composition,  classification,  and  properties  of  glass 19, 23 

Composition  of  cast  plate 19 

Composition  of  enamel 21 

Composition  of  Egyptian  glass 60 

Composition  of  glass,  difficult  to  obtain 41 

Composition  of  green  bottle-glass 19 

Composition  of  green  glass 21 

Composition  of  lead  flint 19 

Composition  of  lead  glass 21 

Composition  of  lime  flint 19 

Composition  of  ■window-glass 19 

Composition,  variability  of 19 

Condition  of  glass- making  in  1608 78 

Conductivity  of  glass 21 

Connecticut,  first  glass  house  in 94 

Connecticut,  history  of  glass-makiug  in 94,  95 

Connecticut,  monopoly  of  glass-making  iu,  granted 95 

Connecticut,  statistics  of  all  works,  by  counties 15 

Connecticut,  statistics  of  glass-makiug  iu,  at  various  dates..  95 

Consolidated  statistics  of  production,  etc.,  of  glassware 12 

Consolidated  statistics  of  production,  etc.,  of  green  glass 12 

Consolidated  statistics  of  production,  etc.,  of  plate-glass 12 

Consolidated  statistics  of  production,  etc.,  of  window-glass.  12 
Consolidated  statistics  of  the  materials  used  in  the  manufac- 
ture of  glass 13 

Constituents  of  Belgian  bottle-  glass 43 

Constituents  of  Bohemian  lime  flint-glass 42 

Constituents  of  chemical  lime  flint-glass 42 

Constituents  of  clear  white  lime  flint-glass 42 

Constituents  of  English  bottle-glass 43 

Constituents  of  English  lead  flint-glass 42 

Constituents  of  English  plate-glass 42 

Constituents  of  English  window-glass 42 

Constituents  of  French  bottle-glass 43 

Constituents  of  French  lead  flint-glass 42 

Constituents  of  French  lime  flint  glass 42 

Constituents  of  French  plate-glass 42 

Constituents  of  French  window-glass 42 

Constituents  of  lead  flint-glass 42 

Constituents  of  lime  flint-glass 42 

Constituents  of  lime- white  flint-glass 42 

Constituents  of  Pittsburgh  bottle-glass 43 

Constituents  of  Pittsburgh  lead  flint-glass 42 

Constituents  of  Pittsburgh  lime  flint-glass 42 

Constituents  of  Pittsburgh  window-glass 42 

Constituents  of  plate-glass '12 

Constituents  of  the  batch 41 

Constitncnts  of  window-glass 42 

CoEstitutionality  of  loans  of  money  to  encourage  manufac- 
tures discussed  in  Congress 95 

Construction  of  furnaces  for  dilferent  kinds  of  glass 35 
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Cooling  in  glass  houses  of  Austria-Hungary 44 

Cooling  molds  by  air  blast 49 

Cooling,  time  of 44 

Cooling,  use  of  blast  in 44 

Cooper's  mixer 43 

Cost  of  making  glass,  items  of x 

Cost  of  Siemens'  tempered  glass 54 

Council  of  Ten,  action  of,  on  glass-making 65 

Counties  making  glass,  relative  production  of 11 

Covered  pots,  time  of  melting  in 44 

Covered  pots,  use  of,  iu  glass-making 57 

Craig  &  O'Hara  asked  to  manufacture  glass  for  public  build- 
ings at  Washington 84 

Craig  &  O'Hara,  glass  manufacturers  in  Pittsburgh 83 

Craig  &  O'Hara's  glass  -works 82-84 

Cristaux  same  as  lead  flint 21 

Crown-glass,  definition  of 20 

Crown-glass  making  in  New  York  in  lf?46 94 

Crown  glass,  manufacture  of,  at  Boston 89 

Crown-glass,  method  of  manufacture 20 

Crown-glass,  time  of  melting,  in  English  houses 44 

Crown  optical  glass 21 

Crushing  strength  of  glass 21,22 

Crystal  glass,  definition  of * 21 

Gullet,  proportion  of 43 

Curvette,  use  of,  in  plate-glass  works 45 

Cutting  flint-glass 51 

Cylinder  glass,  definition  of 20 

D. 

Dampness,  eflect  of,  on  soda  window-glass 30 

Decadence  of  Venetian  glass-makiug 65 

Decanters,  early  manufacture  of,  iu  Pittsburgh 86 

De  Cesnola's  discoveries  of  glass 61 

Decline  of  the  English  glass  industry 72 

Decolorizer,  manganese  not  a  permanent 33 

Decolorizer.useof  manganese  us  a 24 

Definition  of  glass,  Benrath's  (note) 19 

Definition  of  glass,  Fownes'  (note) 19 

Defiuition  of  glass,  Lardner's  (note) 19 

Definition  of  glass,  Ure's  (note) 19 

Denny  &  Beelen's  glass  house  at  Pittsburgh 83, 84 

Destruction  of  first  gl^ss  house  in  Virginia 73 

Devitrification  in  its  relation  to  manipulation  of  glass 22 

Difference  in  bulk  of  melted  and  unmelted  charge 43 

Difficulties  attending  the  early  manufacture  of  glass  at  Pitts- 
burgh   84-86 

Difficulties  attending  the  early  manufacture  of  glass  in  Mary- 
land    95 

Difficulties  attending  the  manufacture  of  glass  in  Virginia.  _ .  78 
Difficulties  attending  the  manufacture  of  plate-glass  iu  the 

United  States 98 

Difficulty  of  comparison  with  previous  censuses 2 

Dimension  of  pots  iu  glass  houses  of  Austria-Hungary 44 

Direct-firing  furnaces,  number  of 4 

Directory  of  glass  works   ix 

Discovery  of  glass 59 

Discovery  of  soda-ash 31 

District  of  Columbia,  statistics  of  works  iu 15 

Division  of  labor  at  early  glass  works 34 

Double  glass,  defiuition  of 20 

Double  process,  glass-making  a 19 

Draft  animals  used  iu  glass  works,  number  aud  kind  of 5 

Drays  in  glass  factories,  number  of 4,5 

Drinking-glasses,  Saxou 63 

Druids'  beads 64 

Drying  of  pots 41 

Duties  on  imports  of  glass,  early  action  of  Congress  in  levy- 
ing    9r. 

Ductility  of  glass 22 

Dyottville  glass  works 81,82 
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Earliest  date  assigned  to  the  manufacture  of  Egyptian  glass.  59 

Early  action  of  Congress  levying  duties  on  imports  of  glass. .  95 

Early  attempts  at  the  use  of  salt-cake 31 

Early  attempts  to  establish  glass  manufacture 81 

Early  attempts  to  make  plate-glass  in  the  United  States 98 

Early  French  glass  ivorks 63 

Early  furnaces .....i 34 

Early  glass  furnaces,  description  of .' 90 

Early  glass-making  in  the  British  islands 64 

Early  glass-making  near  Philadelphia 80 

Early  glass,  variety  of 34 

Early  glass  works,  division  of  labor  at 34 

Early  glass  works  in  Gaul 63 

Early  glass  works  ia  Spain  63 

Early  manufacture  of  decanters  in  Pittsburgh 86 

Early  manufacture  of  glass  i  n  Pittsburgh 84 

Early  manufacture  of  mirrors  in  Germany 63 

Early  manufacture  of  window-glass  in  Germany 63 

Early  specimens  of  German  glass 67 

Early  times  in  France,  use  of  window-glass  in 56 

Early  use  of  Hint  in  glass-making 26 

Early  use  of  quartz  in  glass-making 26 

Early  Venetian  glass-making  . . » -. 65 

Early  window-glass  works  in  England 56 

Earnings,  average  daily,  elements  necessary  to  ascertain 6 

Economy  of  Siemens' tank  furnace 38 

Effect  of  air  on  pots 43 

Effect  of  lead  in  the  manufacture  of  glass 33 

Effect  of  lime  on  glass 32 

Effect  of  pressing  in  cheapening  glass 58 

Egypt,  glass-making  in,  after  the  Christian  era 59 

Egypt,  glass-making  materials  in 60 

Egyptian  furnaces,  early 34 

Egyptian  glass 59 

Egyptian  glass,  character  and  composition  of ,..  60 

Egyptian  glass,  earliest  date  assigned  to  the  manfffactnre  of. .  59 
Egyptian  glass  furnaces,  ancient,  remains  of,  found  by  Napo- 
leon I 60 

Egyptian  glass-making,  process  of 60 

Egyptian  glass,  varieties  of 60 

Egyptian  soda,  where  procured 30 

Egypt,  natron  lakes  of 30 

Egypt,  state  of  the  art  in  ancient 59 

Eichbaum,  P.  W.,  glass- worker tfl-c3 

Employes,  number  of 6 

Enamel,  composition  of 01 

England,  early  Avindo w-glass  works  in 56 

England,  number  of  plate-glass  factories  in 70 

England's  specialties  in  glass-making 69 

English  art  glass 69 

English  bottle-glass,  constituents  of 43 

English  fire-clay  used,  amount  of 18 

English  flint-glass , 69 

English  glass  houses,  sources  ol^upply  of  sand  for 27 

English  glass  houses,  time  of  fining  in 44 

English  glass  houses,  time  of  melting  in 44 

English  glass  industry,  decline  of 72 

English  houses,  time  of  melting  flint-glass  in _. 44 

English  lead  flin  c-glass,  constituents  of 42 

English  plate-glass,  constituents  of 42 

English  sand,  analyses  of 26,  27 

English  sand,  sources  of  supply  of 26 

English  window-glass,  constituents  of 42 

Engraving  flint-glass 51 

Essex-street  glass  works S9 

Establishments  in  which  glass  was  made  in  the  census  year.  3 

Etching  flint-glass 51 

Etching,  invention  of 67 

Etruscan  glass 61 

Euro|)e,  chief  glasM-malciug  countries  of 69 

Europe,  number  of  plate-glass  factories  in 70 
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Europe,  present  condition  of  glass-making  in 69-77 

Europe,  production  of  plate-glass  in 7j 

Escellence  of  Phoenician  glass gg 

Exportation  of  Belgian  glass 73  74 

Export,  first  United  States,  of  glass 77 

Export  of  Belgian  window-glass 69 

Exports  of  glass,  British 73 

F. 

Factories,  plant  of 4 

Fahdt,  Julius,  quoted  on  use  of  alkaline  rocks  in  Germany..  28 
Failure  of  early  attempts  to  establish   glass  manufacture, 

causes  of gj^ 

Falls  of  the  Schuylkill,  glass  works  at  the gi 

Faults  in  glass 44  45 

Fining 43  44 

Fining,  duration  of,  in  glass  houses  of  Austria-Hungary 44 

Fining,  effect  of  too  long  continued 43 

Fining,  heat  of 43 

Fining,  time  of,  in  English  houses 44 

Fining,  time  of,  in  lime  glass  houses 44 

Fining,  time  of,  in  the  glass  houses  of  the  United  States 44 

Fire-clay,  American,  used,  amount  of ig 

Fire-clay,  English,  used,  amount  of ig 

Fire-clay,  German,  used,  amount  of ig 

Fire  polishing 49 

First  export  of  glass  from  the  United  States 77 

First  glass  house  in  New  York 93 

First  glass  house  in  Pittsburgh gs 

First  glass  house  in  the  United  States 77 

First  glass  made  in  the  United  States 77 

First  glass  works  in  Connecticut 94 

First  glass  works  in  Massachusetts 89 

First  glass  works  in  Missouri 97 

First  glass  works  iu  New  Hampshire 91 

First  glass  works  in  New  Jersey 96 

First  glass  works  in  Pennsylvania 79 

First  glass  works  in  Philadelphia,  Pennsylvania 80 

First  glass  works  west  of  the  Allegheny  mountains 82 

First  mention  of  glass  in  Eome 62 

First  pressed  glass 58 

First  pressed  tumbler 58 

First  Roman  glass  works 62 

Flashed  glass,  definition  of 20 

Flattening-ovens  in  window-glass  factories,  number  of 4 

Flattening  window-glass,  description  of  processof 50 

Flint  still  used  in  Germany 27 

Flint-  and  bottle-glass  manufacture  iu  Europe 72 

Flint,  common,  definition  of 21 

Flint,  early  use  of,  in  glass-making 26 

Flint,  German,  definition  of 21 

Flint-glass,  analyses  of 23 

Flint-glass,  annealing 51 

Flint-glass,  Bohemian  lime,  constituents  of 42 

Flint-glass,  chemical  lime,  constituents  of 42 

Flint-glass,  clear  white  lime,  constituents  of 42 

Flint-glass,  cutting 51 

Flint-glass,  definition  of 20 

Flint-glass,  English  lead,  constituents  of 42 

Flint-glass,  engraving 51 

Flint-glass,  etching 51 

Flint-glass,  first  attempt  at  the  manufacture  of,  west  of  the 

Allegheny  mountains S5 

Flint-glass,  French  lead,  constituents  of 42 

Flirit-glass,  French  lime,  constituents  of 42 

Flint-glass  houses,  time  of  melting  iu 44 

Flint-glass,  lead,  constituents  of 42 

Flint-glass,  lead,  proportion  of  materials  used  in  the  manu- 
facture of 42 

Flint-glass,  lime,  proportion  of  materials  used  in  the  manu- 
facture of 42 
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Flint-glass,  lime,  constituents  of 42 

Flint-glass,  lime-white,  constituents  of 42 

Flint-glass  making,  early  in  Massachusetts,  account  of 89, 90 

Flint-glass,  manufacture  of,  iu  Philadelphia,  Pennsylvania..  82 
Flint-glass,  permanent  establishment  of  the  manufacture  of, 

at  Pittsburgh 86 

Flint-glass,  Pittsburgh  lead,  constituents  of 42 

Flint-glass,  Pittsburgh  lime,  constituents  of 42 

Flint-glass  pots,  size  of 41 

Flint-glass,  tools  used  in  the  manufacture  of 51 

Flint,  use  of,  iu  manufacture  of  glass 24 

Flowers,  glass,  manufacture  of,  in  Austria-Hungary 75 

Foreign  glass  sands,  analyses  of 29 

Form  of  furnaces,  object  aimed  at  iu  the 35 

Fowne's  definition  of  glass  (note) 19 

France,  Colbert  and  glass-making  in 66 

France,  glass  of 63 

France,  manufacture  of  bottles  iu 73 

France,  manufacture  of  lead  flint-glass  in 66 

France,  manufacture  of  mirrors  in 73 

France,  manufacture  of  plate-glass  in 73 

France,  modern  glass-making  in 66 

France,  number  of  plate-glass  factories  in 70 

France,  plate-glass  making  iu 66, 73 

France,  quartz  still  used  in 27 

France's  specialties  in  glass  making 69 

France,  use  of  Tvindow-glass  in  early  times  in 56 

French  bottle-glass,  constituents  of 43 

French  glass  houses,  time  of  melting  in 44 

French  glassware,  taste  displayed  in  the  manufactm-e  of 73 

French  glass  works,  early 63 

French  lead  flint-glass,  constituents  of 42 

French  lime  flint-glass,  constituents  of 42 

French  plate-glass,  character  of 69 

French  plate-glass,  constituents  of 42 

French  pot-clay,  analyses  of 40 

French  sand,  analyses  of 27 

French  sand,  character  of 27 

French  sands,  mode  of  occurrence  of 25 

French  stained  glass 69 

French  white  glass,  character  of 69 

French  window-glass,  constituents  of 42 

Frequency  of  payment 8 

Fritting 43 

Fritting  furnaces 34 

Fruit  jars,  number  made 11 

Fuel,  coal  first  used  as  a,  in  United  States  at  Pittsburgh 83 

Fuel,  economy  of,  in  Siemens'  gas  furnace 36 

Fuel  used  in  early  glass  houses 36 

Fuel  used  in  Germany 74 

Fuel  used  in  glass-making 4 

Furnaces 34-41 

Furnaces,  building 1,3, 13, 14 

Furnaces,  construction  of,  for  dififerent  kinds  of  glass 35 

Furnaces,  description  of  early  glass 90 

Furnaces,  early 34 

Furnaces  idle  during  census  year 1,2, 3, 13, 14 

Furnaces,  number  of 3 

Furnaces,  size  of 36 

Furnaces  used  in  Germany 74 

Fusion,  effect  of  too  long  continued 43 

Fusion,  heat  of 43 

Fusion,  time  of 43 

G. 

Gallatin's  glass  works 82 

Gallatin's  return  on  the  manufacture  of  glass  in  the  United 

States S7 

Gas  bubbles  in  glass 44 

Gas  furnaces 36 

Gas  furnaces  at  Wheeling 79 
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Gas  furnaces,  number  of 4 

Gas  furnaces,  time  of  melting  in 44 

Gaul,  early  glass  works  in 63 

German  fire-clay  used,  amount  of 18 

German  flint,  definition  of 21 

German  glass,  early  specimens  of 67 

German  glass  houses,  location  of 74 

German  glass  pots,  size  of 41 

German  glass- workers  in  the  United  States,  early 91 

German  pot-clay,  analyses  of 40 

German  sand,  sources  of  supply  of 27 

German  silvered  plate,  importation  of,  into  the  United  States.  70 

Germany,  early  manufacture  of  mirrors  iu 63 

Germany,  early  manufacture  of  window-glass  in -  03 

Germany,  flint  still  used  in 27 

Germany,  furnaces  used  in 74 

Germany,  influence  of,  on  French  glass-making 06 

Germany,  influence  of  Rome  on  glass  manufacture  in 63 

Germany,  manufacture  of  mirrors  in 74 

Germany,  number  of  plate-glass  factories  in 70 

Germany,  present  condition  of  manufacture  of  glass  in 74 

Germany,  production  of  mirrors  in : 70 

Germany,  quartz  still  used  in 27 

Germany,  statistics  of  manufacture  of  glass  in 74 

Germany's  specialty  in  glass-making .' 70 

Gill  furnace,  description  of , 37 

Gill  furnaces,  number  of 4 

Glass,  a  fused  mixture  of  two  or  more  silicates 19 

Glass  and  metallurgical  slags .59 

Glass-bead  manufacture  in  Venice 70 

Glass-blowing,  early,  description  of ,  57 

Glass-blowing  figured  -on  tombs  at  Beni-Hassan 57 

Glass,  chemical 19 

Glass,  chief  constituents  of 19 

Glass,  classification  of 1,20 

Glass,  definition  of,  Benrath's  (note) 19 

Glass,  definition  of,  Fownes'  (note) 19 

Glass,  definition  of,  Lardner's  (note) 19 

Glass,  definition  of,  Ure's  (note) 19 

Glass,  difficulty  of  chemical  definition  of 19 

Glass  found  at  Poitiers 63 

Glass-gall 30 

Glass-gall,  or  sandiver 43 

Glass,  how  used  commercially 19 

Glass  in  France 63 

Glass,  in  the  dark  ages 66 

Glass,  its  composition,  classification,  and  properties 19-23 

Glass-makers,  special  privileges  given  to 63 

Glass-making  a  double  process 19 

Glass-making  at  Bellaire,  Ohio 79 

Glass-making  at  Jamestown,  Virginia 77 

Glass-making  at  Keene,  New  Hampshire 92 

Glass-making  at  Martin's  Ferry,  Ohio  J^. 79 

Glass-making  at  Newcastle-on-Tyne 64 

Glass-making  at  Pembroke,  New  Hampshire 92 

Glass-making  at  Wheeling,  West  Virginia,  history  of 78 

Glass-making  figured  on  tombs  at  Beni-Hassan 59 

Glass-making,  history  of  some  processes  of 56,  58 

Glass-making  in  Bridgeport,  Ohio 79 

Glass-making  in  California,  history  of 98 

Glass-making  in  China 64 

Glass-making  in  Connecticut,  history  of 94,95 

Glass-making  in  Egypt,  after  the  Christian  era 59 

Glass-making  in  Germany 63 

Glass-making  in  Illinois,  history  of 98 

Glass-making  in  India 64 

Glass-making  in  Ireland 64 

Glass-makiiig  in  Kentucky,  history  of 98 

Glass-making  in  Maryland,  history  of 95,96 

Glass-making  in  Maryland  in  1610 96 

Glass-making  in  Maryland  in  1820 96 
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nMaiylantl  in  1831 96 

n  Massachusetts,  history  of 88-91 

n  Massachusetts  in  1818 90 

n  Massachusetts  in  1823 90 

n  Missouri,  history  of 97 

n  New  Hampshire,  history  of 91-93 

n  New  Hampshire  in  1820 92 

n  New  Jersey,  history  of 96 

n  New  York,  history  of 93,94 


n  New  York  in  1820 

n  New  York  in  1831 

n  Normandy 

n  Ohio,  history  of 

n  Ohio  in  1820 

n  Ohio  in  1831 

u  Ohio  in  1840 

n  Ohio  in  1850 

n  Ohio  in  1360 

n  Ohio  in  1870 

u  Pennsylvania,  history  of 79 

u  Persia 

n  Rome  after  the  Christian  era  

n  Scotland 

u  Spain 

Q  Virginia,  history  of 77-79 


94 
94 
63 

97 
97 
97 
97 
97 
97 
97 
-88 
64 
62 
64 
63 


n  Virginia  in  1831 

n  Vermont,  history  of 

n  Western  Massachusetts,  history  of 

n  West  Virginia  in  1840 

Glass-making  materials  in  Egypt 

Glass-making,  profit  in,  no  attempt  to  show 

Glass  manufacture  in  France,  present  state  of 

Glass  manufacture  in  Germany 

Glass-melting,  substitution  of  coal  for  wood  in . . ._ 

Glass-pressing,  application  of  compressed  air  to 

Glass-pressing,  application  of  steam  to 

Glass-pressing,  London  Pottery  Gazette  on  the  invention  of .. . 

Glass-pressing,  Pellatt  en  the  invention  of 

Glass-refining  in  Austria 

Glass  sand  in  New  Jersey 

Glass-spinning  in  Austria 

Glassware,  capital  invested  in 

Glassware,  consolidated  statistics  of  productiou,  etc 

Glassware  factories,  definition  of 

Glassware,  French,  taste  displayed  in  the  manufacture  of  . . . 

Glassware,  number  of  pieces  made  not  reported  on 

Glassware,  product  of,  value  of 

Glassware,  relative  productive  rank  of  the  states  in 

Glassware  works,  furnaces  in,  number  of 

Glassware  works,  pots  in,  number  of 

Glass  working,  methods  of 

Glass  works  in  New  Hampshire  in  1820 

Glass  works  in  Pennsylvan^  in  1810 

Glass  works  in  Pennsylvania  in  1820 

Glass  works  in  Pennsylvania  in  1831 

Glass  works  in  Pennsylvania  in  1840 

Glass  works  in  western  Pennsylvania,  early  history  of 

Glory-holes  in  glassware  factories,  number  of 

Glory-holes  in  green-glass  factories,  number  of 

Gobeleterie,  classification  of 

Grapes,  beets  and,  potash  made  from 

Great  Britain,  localities  of  the  manufacture  of  glass  in 

Great  Britain,  statistics  of  the  manufacture  of  glass  in 

Great  Britain,  window-glass  used  in,  in  the  Roman  period  .. 

Greek  glass 

Greek  glass,  earliest  reference  ti^ 

Green  and  black  bottles,  number  of 

Green  bottle-glass,  composition  of 

Green  glass,  capital  invested  in 

Greiin  glass,  composition  of 

Gri-cii  glass,  consolidated  statistics  of  i>roducti()n,  etc 
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Green  glass,  definition  of 21 

Green-glass  factories,  definition  of 1 

Green-glass  houses,  time  of  melting  in 44 

Green  glass,  production  of H 

Green  glass,  relative  productive  rank  of  the  states  in 9 

Green-glass  works,  furnaces  in,  number  of 3 

Green-glass  works,  pots  in,  number  of 3 

Grinding-  and  engraving-machines  in  glass  factories,  number 

of 4,5 

Grinding  plate-glass,  description  of  machinery  for 4£ 

Grinding  plate-glass,  description  of  process 46 

Grinding  sand  used 18 

Ground  glass,  definition  of 21 

Guinaud's  method  of  making  optical  glass 46 

B. 

Hardened  glass 52 

Hardened  glass,  definition  of 21 

Hardness  of  glass,  on  what  it  depends 24 

Hay  and  straw  used,  amount  of 18 

Heating  in  glass  houses  of  Austria-Hungary,  duration  of 44 

Heating  of  batch,  preliminary 43 

Heat  of  furnaces  (note) 35 

Heiss-schiiren,  heat  of 43 

Herzogenrath  (German)  sand 23 

Hewes,  Robert,  attempts  to  establish  glass-making  in  New 

Hampshire 91 

History  of  glass-making  in  California 93 

History  of  glass-making  in  Connecticut 94,95 

History  of  glass-making  in  Illinois 98 

History  of  glass-making  in  Kentucky 98 

History  of  glass-making  in  Maryland 95, 96 

History  of  glass-making  in  Massachusetts 88-91 

History  of  glass-] ;iaking  in  Missouri 97 

History  of  glass-making  in  New  Hampshire 91-93 

History  of  glass-making  in  New  Jersey 96, 97 

History  of  glass-making  in  New  York 93,94 

History  of  glass-making  in  Ohio  97 

History  of  glass-making  in  Pennsylvania 79-88 

History  of  glass-making  in  Russia 68,69 

History  of  glass-making  in  the  United  States 77-99 

History  of  glass-making  in  Virginia 77,  78 

History  of  glass-making  in  West  Virginia 78,79 

History  of  manufacture  of  plate-glass  in  France 56 

History  of  some  processes  of  glass-making 56-58 

I-Iistory  of  the  invention  of  pressed  glass 58 

Hohenbocka  (German)  sand 28 

Hohlglas,  definition  of 21 

Holland,  glass-making  in 70 

Holland,  present  condition  of  glass-making  in 77 

Holland,  statistics  of  glass-making  in 77 

Hollow-ware,  the  term,  applied  to  bottle-glass 21 

Horse-power  in  glass  factories,  number  of 4,5 

Horses  in  glass  factories,  number  of 4,5 

Hot  stoking,  heat  of ^3 

I. 

Idle  and  building  glass  works,  statistics  of 2,3,13,14 

Idle  furnaces 1 

Illinois,  history  of  glass-making  in 3? 

Illinois  sand 29 

Illinois,  statistics  of  all  works  in,  by  counties 1^' 

Importation  of  Belgian  window-glass  into  the  United  States.  63 

Importation  of  German  silvered  plate  into  the  United  States-  70 

Imports,  British,  of  glass '- 

Imports  of  glass,  early  action  of  Congress  in  levying  duties  on.  95 

Imports  of  glass  into  the  United  States 99-101 

Imports  of  soda ^1 

Improvements  in  the  ijressing  process ^' 

Impurities  in  sand  and  their  removal -^^ 

India,  glass-making  in "* 

Indiana,  mauufacturo  of  plate-glass  In "■' 
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Indiana,  statistics  of  all  works  in,  by  counties 16 

Influence  of  barbarians  upon  glass-making 65 

Influence  of  Christianity  on  the  manufacture  of  glass 63 

Influence  of  Germany  on  French  glass-making 66 

Influence  of  Rome  on  glass  manufacture  in  Germany 63 

Influence  of  the  church  on  glass-making 65 

Influence  of  the  Eenaissance  ou  glass-making  65 

Influence  of  the  Eoman  conquest  in  extending  glass  manu- 
facture    63 

Influence  of  Venice  ou  modern  glass-making 64 

Influence  of  Venice  on  the  manufacture  of  English  glass 68 

Influence  of  weather  on  composition  of  glass 41 

Influence  of  weather  ou  melting  glass 41 

Influences  that  determine  the  glass  mixture 41 

Insolubility  of  glass 22 

Insulators,  method  of  manufacture  of,  by  pressing 48 

Intervals  of  payment 8 

Introduction  of  glass-making  into  Rome 62 

Iowa,  statistics  of  all  works  in,  by  counties 16 

Ireland,  glass-making  in 64 

Iridescent  glass,  definition  of 21 

Iron  in  glass 33 

Iron  in  sand,  effect  of,  on  glass 24 

Italian  glass  manufacture,  statistics  of 76 

Italy,  present  condition  of  manufacture  of  glass  in 76 

J. 

Jamestown,  Virginia,  glass-making  at 77 

Jarves,  Mr.,  on  Venetian  glass-making 65 

John^n's  Rambler  quoted 22 

Joint  molds 47 

K. 

Kalt-schuren .' 44 

Keene,  New  Hampshire,  glass-making  at 92 

Kensington,  Pennsylvania,  glass  works  at 80 

Kentucky,  history  of  glass-making  in 98 

Kentucky,  statistics  of  all  works  in,  by  counties 16 

Lablanc's  discovery  of  soda-ash  31 

Labor,  division  of,  at  early  furnaces 34 

Lamp  chimneys,  number  made 11 

Lamps,  number  made 11 

Lamps,  pressing 48 

Lancaster,  Pennsylvania,  Baron  Steigel's  glass  works  at 80 

Lancaster,  Pennsylvania,  glass-making  at 80 

Lardner's  definition  of  glass  (note) 19 

Largest  plates  of  glass  made 46,73 

Lead,  effect  of,  in  the  manufacture  of  glass 33 

Lead,  effect  of  proportion  of,  on  time  of  melting 44 

Lead  flint-glass,  composition  of 19 

Lead  flint-glass,  constituents  of 42 

Lead  flint-glass,  English,  constituents  of 42 

Lead  flint-glass,  French,  constituents  of 42 

Lead  flint-glass,  manufacture  of,  in  France 66 

Lead  flint-glass,  Pittsburgh,  constituents  of 42 

Lead  flint-glass,  proportion  of  materials  used  in  the  manu- 
facture of 42 

Lead  glass,  analyses  of 23 

Lead  glass,  characteristics  of 21 

Lead  glass,  character  of 33 

Lead  glass,  composition  of 21 

Lead  glass,  early  manufacture  of 57 

Lead  glass,  how  distinguished  from  lime  glass 21 

Lead  glass,  invention  of 57 

Lead  glass,  where  made 33 

Lead,  use  of,  as  a  glass-making  material  a  modern  discovery-  33 

Leer,  description  of 51 

Legislature,  action  of  early  Massachusetts,  encouraging  glass- 
making  89 

Letter  of  transmittal ^^ 
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Lever-press  for  making  pressed  glass,  description  of 47 

Life  of  pots 41 

Lime  an  important  glass-making  material 32 

Lime,  effect  of,  on  glass 3V 

Lime  flint-glass,  Bohemian,  constituents  of 42 

Lime  flint-glass,  clear  white,  constituents  of 4''! 

Lime  flint-glass,  chemical,  constituents  of 42 

Lime  flint-glass,  composition  of 19 

Lime  flint-glass,  constituents  of 42 

Lime  flint-glass,  French,  constituents  of 42 

Lime  flint-glass,  Pittsburgh,  constituents  of 42 

Lime  flint-glass,  proportion  of  materials  used  in  the  manu- 
facture of 42 

Lime  glass,  analyses  of 23 

Lime  glass  as  a  rule  a  cheap  glass 32 

Lime  glass,  definition  of 21 

Lime-glass  houses,  time  of  fining  in 44 

Lime-glass  houses,  time  of  melting  in  44 

Lime  present  in  nearly  all  glasses 32 

Lime,  sources  of  supply  of 33 

Limestone  used,  amount  of 13 

Lime  used,  amount  of 18 

Lime,  use  of,  a  modern  discovery 32 

Lime-white  flint-glass,  constituents  of 42 

Litharge  or  red  lead  used,  amount  of 18 

Lithai'^e,  use  of 33 

Loans  of  money  to  encourage  manufactures,  constitutionality 

of,  discussed  in  Congress 95 

Localities  in  which  glass  was  produced 11 

Localities  of  the  manufacture  of  glass  in  Great  Britain 72 

Location  of  ancient  factories  at  mouths  of  rivers 25 

Location  of  German  glass  houses 74 

Location  of  plate-glass  factories  in  Europe -  70 

Location  of  window-glass  factories  in  Europe 71 

London  Pottery  Gazette  on  the  invention  of  glass  pressing 58 

Looking-glass  manufacture  in  Austria,  thin  sheet  glass  for  ..  44 

Loss  in  melting 44 

Loss  of  plate-gla.ss  in  grinding,  smoothing,  and  polishing 46 

Lottery  for  raising  funds  to  establish  glass-making  in  New 

Hampshire 92 

Low  countries,  modern  manufacture  of  glass  in 68 

Lowell,  Massachusetts,  early  glass  works  in 90 

Lumber  used,  amount  of 18 

M. 

Machinery  for  grinding  plate-glass,  description  of 46 

Machines  used  in  glass  works,  kind  and  number  of 5 

Making  soda,  Sol vay  process  for 31 

Making  soda,  the  ammonia  process  for 31 

Manganese,  effect  of  use  of,  on  color  of  glass  25 

Manganese  used,  amount  of 16 

Manganese,  use  of 33 

Manganese,  use  of,  as  a  decolorizer 24 

Mauipulation  of  glass,  devitridcation  in  its  relation  to 22 

Manufacture  of  beads  in  Virginia 78 

Manufacture  of  bottles  in  window-glass  houses 84 

Manufacture  of  bottles  west  of  the  Allegheny  mountains  . . .  85 

Manufacture  of  glass  iuAUegheny  county  in  the  ceusus  year.  88 

Manufacture  of  glass  in  Germany,  statistics  of 74 

Manufacture  of  glass,  use  of  salt  in  the 32 

Manufac  ture  of  salt-cake  in  the  United  States 32 

Manufacture  of  soda-ash  in  the  United  States  SO 

"Market-money,"  payment  of 8 

Martin's  Ferry,  Ohio,  glass-making  at 70 

Marver,  use  of 51 

Maryland,  history  of  glass-making  in  95,96 

Maryland  sand 28 

Maryland,  statistics  of  all  works  in,  by  counties 16 

Massachusetts,  account  of  early  flint-glass  making  in 90 

Massachusetts,  early  plate-glass  manufacture  in 98 

Massachusetts,  first  glass  works  in  89 
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Massacliueetts,  history  of  glass-making  in 88-91 

Massachusetts  legislature,  action  of  early,  encouraging  glass- 
making 89 

JIassachusetts,  state  bounty  in,  for  glass-making 89 

Massachusetts,  statistics  of  all  works  in,  hy  counties 16 

Materials,  alkalies  and  other,  used  in  glass-making 30-34 

Materials,  mixing  of 41-45 

Materials,  mixing  the,  influence  of,  on  the  character  of  the 

glass 43 

Materials,  proportion  of,  used  in  the  manufacture  of  glass 42, 43 

Materials,  proportion  of ,  variable 41-45 

Materials  used  in  manufacture  of  glass,  consolidated  statis- 
tics of 18 

Materials  used  in  manufacture  of  glassware,  value  of 9 

Mechanical  chargers 43 

Mechanical  misers,  useof 43 

Melting 43 

Melting,  duration  of,  in  glass  houses  of  Austria-Hungary 44 

Melting,  effect  of  proportion  of  lead  on  time  of 44 

Melting,  effect  of  proportion  of  sand  on  time  of 44 

Melting,  effect  of  too  long  continued 43 

Melting  glass 41-45 

Melting,  loss  in 44 

Melting-pots,  size  of,  for  manufacture  of  plate-glass 45 

Melting,  time  of,  depends  on  furnace,  materials,  and  size  of 

pots 43 

Melting,  time  of,  in  Bohemian  glass  houses 44 

Melting,  time  of,  in  covered  pots 44 

Melting,  time  of,  in  English  glass  houses 44 

Melting,  time  of,  in  French  glass  houses 44 

Melting,  time  of,  in  gas  furnaces 44 

Melting,  time  of,  in  the  glass  houses  of  the  United  States 44 

Metallurgical  slags,  glass  and 'j'J 

Metallurgy,  inflnence  of,  on  early  glass-making 59 

Method  of  manufacture,  classification  of  glass  according  to 

(note) 20 

Method  of  manufacture  of  ancient  window-glass 56 

Method  of  washing  sand  to  remove  impurities  (note) 24 

Methods  of  glass-working 45-55 

Methods  of  payment ? 

Michigan,  statistics  of  all  works  in,  by  counties 16 

Milton  vafie , 52 

Mineral  coal,  first  use  of 36 

Mirrors,  early  manufacture  of,  in  Germany 63 

Mirrors,  manufacture  of,  in  France 73 

Mirrors,  manufacture  of,  in  Germany 74 

Mirrors,  production  of,  in  Germany 70 

Mirrors,  tin  amalgam  for,  a  German  invention 63 

Mississippi,  statistics  of  all  works  in,  by  counties 16 

Missouri,  history  of  glass-making  in 97 

Missouri,  manufacture  of  plate-glass  in 99 

Missouri  sand 29 

Missouri,  statistics  of  all  works  in,  by  counties 16 

Mixer,  Cooper's 43 

Mixers,  mechanical,  use  of 43 

Mixing-machine,  Chance's 43 

Mixing  materials 41-45 

Mixing  sand  used,  amount  of 18 

Mixing  the  materials,  influence  of,  on  the  character  of  the 

glass 43 

Mixture  of  two  or  more  silicates,  glass,  a  fused 19 

Mode  of  occurrence  of  French  sand 25 

Modem  furnaces,  description  of 35 

Modern  glass 64-69 

64 

57 

47 

48 

47 

51 

49 


Modem  glass-making  dates  from  Venice 

Molded  glass,  Roman 

Molding  articles  with  lateral  designs .. 

Molding  curved  hollow  articles 

Mold  marks  on  jiressed  ware 

Molds,  blowing  in.  description  of  method  of. 

Molds,  cooling,  Ijy  air  blast 
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Molds,  early  use  of 57 

Molds  for  making  pressed  glass,  description  of 47 

Monkey-ovens  in  window-glass  factories,  number  of 4 

Monopoly  of  glass-making  in  Connecticut  granted 94 

Moore,  Governor,  on  glass-making  in  New  York 93 

Mouths  of  rivers,  location  of  ancient  factories  at 25 

Mules  in  glass  factories,  number  of 4,5 

Murano,  establishment  of  glass  manufacture  at 65 

IV. 

Nails  used 18 

Natron  lakes  of  Egypt 30 

Natural  glass,  definition  of  (note) 20 

Ne wcastle-on-Tyne,  glass-making  at 64 

New  England  sand 29 

New  Hampshire,  description  of  early  method  of  glass-making 

in  90,91 

New  Hampshire,  history  of  glass-making  in .,..  91-93 

New  Hampshire,  statistics  of  all  works  in,  by  counties 16 

New  Jersey,  glass  sand  in 97 

New  Jersey,  history  of  glass-making  in 96, 97 

New  Jersey,  John  T.  Bodine  on  early  glass-making  in 96 

New  Jersey  sand 29 

New  Jersey,  statistics  of  all  works  in,  by  counties 17 

New  Jersey,  statistics  of  glass-making  in,  at  various  dates  ..  96 

New  York,  crown-glass  making  in,  in  1846 94 

New  York,  De  Witt  Clinton  on  glass-making  in 94 

New  York,  glass-making  in,  early  in  the  19th  century 94 

New  York,  Governor  Moore  on  glass-making  in 93 

New  York,  history  of  glass-making  in 93, 94 

New  York,  statistics  of  all  works  in,  by  counties 17 

Nicholson  furnace,  description  of 37 

Nicholson  furnaces,  number  of 4 

Nitrate  of  soda  used,  amount  of 18 

Nitrate  (jf  soda,  use  of 32 

Normandy,  glass-making  in 63 

Norton,  Captain,  sent  to  Virginia  to  make  glass 78 

Norway,  glass-making  in 70 

Norway,  present  condition  of  manufacture  of  glass  in 77 


Object  aimed  at  in  the  form  of  furnaces 35 

Obsidian  (note)  20 

Ohio,  history  of  glass-making  in 97 

Ohio,  statistics  of  all  works  in,  by  counties 17 

Omissions  in  previous  censuses 2 

Optical  glass 21 

Optical  glass,  character  of 46 

Optical  glass,  Guinand's  method  of  making 46- 

Ordinance  of  Aurelian  regarding  tribute  on  glass 59' 

Ovens  used  in  glass  works,  kind  and  number  of 5- 

P. 

Painted  glass  a  German  invention 63 

Painted  glass,  classification  of,  chemically 20 

Paintc<l  glass,  definition  of 20 

Painted  glass,  statistics  of,  not  included  in  report 1 

Palmer,  Mr.   Charles,  on  the  production  of  plate-glass  in 

England,  France,  and  Belgium 70,71 

Patent  plate,  definition  of i.  20 

Patent  plate,  how  made 51 

Payment,  frequency  of 8 

Payment  in  kind 8 

Payment,  methods  of 8 

Payment,  peculiarities  of 8 

Pearl-ash  used,  amount  of 18 

Pelt's  hair  (note) 20 

Pellatt  on  the  invention  of  glass  pressing.... 58 

Pembroke,  New  Hampshire,  glass-makiug  at 92 

Pennsylvania,  glass  works  in,  in  1810 82 

Pennsylvania,  history  of  glass-making  in 79-88 

Pennsylvania.,  statistics  of  all  works  in,  by  counties 1" 
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Permanent  establishmeut  of  the  manufacture  of  flint-glass  at 

Pittsljurgh. 8(3 

Persia,  glass-making  in 64 

Petition,  of  John  Frederick  Amelung  for  aid  in  glass-making.  95 

Petroleum,  use  of 4 

Philadelphia,  early  glass-making  near 80 

Philadelphia,  manufacture  of  flint-glass  in 80 

Phoenicia,  Aggry  beads  made  in 00 

Phoenician  glass o.'i  00 

Phoenician  glass,  character  of 61 

Phoenician  sand 25 

Pittsburgh  bottle-glass,  constituents  of 43 

Pittsburgh,  history  of  glass  manufactures  in 85-87 

Pittsburgh  glass  houses,  sources  of  supply  of  sand  for 29 

Pittsburgh  lead  flint-glass,  constituents  of 42 

Pittsburgh  lime  flint-glass,  constituents  of 42 

Pittsburgh,  stati^ics  of  the  manufacture  of  glass  in,  for  a 

series  of  years  ^. 87  88 

Pittsburgh  window-glass,  constituents  of 42 

Plant  of  factories 4 

Plate-glass,  analyses  of 23 

Plate-glass,  anneaUng 45 

Plate-glass,  annealing-ovens  for,  description  of 46 

Plate-glass,  casting 45 

Plate-glass,  capital  invested  in 3 

Plate-glass,  chemically,  classification  of 20 

Plate-glass,  consolidated  statistics  of  production,  etc 11 

Plate-glass,  constituents  of 42 

Plate-glass,  description  of  machinery  for  grinding 46' 

Plate-glass,  difficulties  in  the  way  of  the  manufacture  of,  in 

the  United  States 98 

Plate-glass,  early  attempts  to  make,  in  the  United  States  ...  98 

Plate-glass,  English,  constituents  of 42 

Plate-glass  factories,  definition  of 1 

Plate-glass  factories  in  Europe 70 

Plate-glass,  French,  character  of 69 

Plate-glass,  French,  constituents  of 42 

Plate-glass,  grinding,  description  of  process  of 46 

Plate-glass,  history  of  manufacture  of,  in  France 56 

Plate-glass  in  the  United  States,  history  of  the  manufacture  of  98 

Plate-glass,  kind  of,  produced  at  the  difi:erent  establishments  3 

Plate-glass,  largest  plates  made 40, 73 

Plate-glass,  loss  of,  in  grinding,  smoothing,  and  polishing 46 

Plate-glass  making  iu  France 66 

Plate-glass  manufacture,  early,  in  Massachusetts 98 

Plate-glass  manufacture  in  Belgium,  establishment  of 57 

Plate-glass  manufacture  in  England,  establishment  of 57 

Plate-glass,  manufacture  of,  in  Austria-Hungary 75 

Plate-glass,  manufacture  of,  in  France 73 

Plate-glass,  manufacture  of,  in  Indiana  . .  - 99 

Plate-glass,  manufacture  of,  in  Missouri 99 

Plate-glass,  Mr.   Charles  Palmer  on  the  production  of,  in 

England,  France,  and  Belgium , 70, 71 

Plate-glass,  polishing 46 

Plate-glass  pots,  size  of 41 

Plate-glass,  iirices  of,  in  Europe 71 

Plate-glass,  process  of  manufacture  of 45 

Plate-glass,  statistics  of  production  of 10 

Plate-glass,  production  of,  in  Belgium 70 

Plate-glass,  production  of,  in  England 70 

Plate-glass,  production  of,  in  Europe 70, 71 

Plate-glass,  production  of,  in  France 70 

Plate-glass,  production  of,  value  of 10 

Plate-glass,  product  of,  value  of -..  9 

Plate-glass,  proportion  of  materials  used  in  manufacture  of. .  42 

Plate-glass,  relative  productive  rank  of  the  states  iu 9 

Plate-glass,  results  of  the  attempt  to  manufacture,  in  the 

United  States 99 

Plate-glass,  rolling 45 

Plate-glass,  size  of,  made  at  Saint-Gobain 73 

Plate-glass,  size  of  melting-pots  for  manufacture  of 41, 45 

Plate-glass,  smoothing 46 
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Plate-glass,  Thevart's  invention  of 56 

Plate-glass,  thickness  of 46 

Plate-glass,  time  of  melting,  in  English  houses 44 

Plate-glass  works,  furnaces  in,  number  of 3 

Plate-glass  works,  ijots  In,  number  of 3 

Pliny's  story  of  the  discovery  of  glass 59 

Poitiers,  glass  found  at 63 

Poitiers,  variety  of  glass  found  in  tombs  at 63 

Polished  plate,  definition  of 20 

Polished  plate,  establishments  producing 3 

Polished  plate-glass,  value  per  square  foot  of 10 

Polishing-machines  iu  plate-glass  factories,  number  of 4 

Polishing  plate-glass 40 

Pompeii,  window-glass  discovered  at 56 

Pontil,  use  of 51 

Portland  vase,  the 52 

Portugal,  glass-making  in 70 

Portugal,  present  condifiou  of  glass-making  in 77 

Potash,  early  history  of  use  of 32 

Potash,  early  sources  of  supply  of 32 

Potash,  use  of,  recent 32 

Pot-clay,  American,  analyses  of 40 

Pot-clay,  analyses  of 40 

Pot-clay,  different  localities  in  which  produced 39 

Pot-clay,  preparation  of,  for  making  pots 40 

Pot-metal zb 

Pots 34,41 

Pots,  covered,  use  of,  iu  glass-making 57 

Pots,  difliculty  of  setting 40,41 

Pots,  drying  of 40 

Potsherds,  useof 40 

Pots,  how  made 40 

Pots,  life  of 41 

Pots,  number  of 3 

Pots,  shape  of 41 

Pots,  size  of ."  41-44 

Pots,  size  of,  efiect  of,  on  time  of  melting 44 

Pots,  soundness  0^  how  tested 41 

Pots  used,  number  of 18 

Power  used  in  glass  works 5 

Preliminary  heating  of  batch 43 

Preliminary  report,  March  30,  1880 ix 

Prepared  quartz,  sand  and,  relative  cost  of,  in  Vienna 28 

Presentation  of  flint  goblets  to  Washington  by  Mr.  Amelung.  95 

Present  condition  of  glass-making  in  Austria-Hungary 74, 75 

Present  condition  of  glass-making  in  Europe 69-77 

Present  condition  of  glass-making  in  Germany 74 

Present  condition  of  glass-making  in  Holland 77 

Present  condition  of  glass-making  in  Italy 70 

Present  condition  of  glass-making  iu  Norway 77 

Present  condition  of  glass-making  in  Portugal 77 

Present  condition  of  glass-making  in  Russia 70 

Present  condition  of  glass-makiug  in  Spain 77 

Present  condition  of  glass-making  in  Sweden 76 

Pressed  glass  an  American  invention  : 58 

Pressed  glass,  ancient,  how  made 58 

Pressed  glass,  description  of  process  of  manufacture 47 

Pressed  glass,  history  of  the  invention  of 58 

Pressed  glass,  lever-press  for  making,  description  of 47 

Pressed  glass,  molds  for  making,  description  of 47 

Pressed  glass,  the  first : 58 

Pressed  tumbler,  the  first 58 

Presses  in  glassware  factories,  number  of 4 

Pressing,  blowing  and,  united  to  produce  same  form  of  glass.  45 

Pressing  bottles 48 

Pressing,  casting  and,  relative  processes 45 

Pressing  curved  hollow  articles 48 

Pressing,  eft'ect  of,  iu  cheapening  glass 58 

Pressing  goblets 48 

Pressing  lamps 48 

Pressing,  method  of  manufacture  of  balls  by 48 

Pressing,  method  of  manufacture  of  battery  jars  by 48 
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Pressing,  method  of  manufacture  of  insulators  by 48 

Pressing  process,  improvements  in 47 

Pressing  taper  articles 48 

Prices  of  plate-glass  in  Europe 71 

Prince  Rupert's  drops 21,53 

Privileges,  special ,  given  to  glass-makers 63 

Prize  offered  for  glass-making 81 

Process  for  making  soda,  the  ammonia 31 

Process  for  makiag  soda,  the  Solvay 31 

Process  of  manufacture  of  plate-glass 45 

Productive  rank  of  the  states,  relative 9 

Product  of  glass,  value  of 9 

Profit  in  glass-making,  no  attempt  to  show ix 

Properties,  composition,  and  classification  of  glass 19-23 

Properties  of  glass 21,22 

Proportion  of  batch  in  glass  houses  of  Austria-Hungary 44 

Proportion  of  materials  used  in  the  manufacture  of  glass  -  41-43 

Proportion  of  silica  in  glass 24 

Quality  of  American  glass  (note) 69 

Quality  of  Belgian  glass 74 

Quality  of  Bohemian  glass 70, 74 

Quality  of  German  glass 74 

Quartz,  early  use  of,  in  glass-making 26 

Quartz  still  used 27,28 

Quartz,  use  of,  in  manufacture  of  glass 24 

R. 

Bambler,  Johnson's,  quoted 22 

Range  of  wages 6,7 

Raw  glass,  production  of,  in  Austria 44 

Reaumur's  porcelain 22 

Red  lead  or  litharge  used,  amount  of 18 

Red  lead,  use  of 33 

Refining  glass  in  Austria 44 

Refining,  heat  of 43 

Refining,  time  of 43 

Remains  of  ancient  Egyptian  glass  furnaces  found  by  Napo- 
leon I 60 

Renaissance,  influence  of  the,  on  glass-making 65 

Report,  preliminary,  March  30,  1880 ix 

Report,  this,  scope  of 1 

Revenue  scheme,  Townsend's,  effect  of,  on  glass-making 80 

Revival  of  Venetian  glass-making 65 

Reworked  glass  not  included  in  report 1 

Richmond,  Virginia,  manufacture  of  glass  at 78 

River  or  sea  sand 25 

Rochette  of  Syria 31 

Rolled  cathedral  plate,  definition  of 20 

Rolled  plate 46 

Rolled  plate,  definition  of 20 

Rolling  plate-glass 45 

Roman  conquest,  influence  of  the,  in  extending  glass  manu- 
facture    63 

Roman  glass,  amount  of  production  of 62 

Roman  glass,  specimens  of,  found  in  many  countries 62 

Roman  molded  glass 57 

Romans,  use  of  window-glass  by  the 56 

Rough  plate 46 

Rough  plate,  definition  of 20 

Rough  plate,  establishments  producing 3 

Russia,  history  of  glass-making  in 68, 69 

Russian  glass  manufacture,  statistics  of 76 

Russia,  number  of  jilate-glass  factories  in 70 

Saint-Gobain  Company 73 

Salt-cake,  early  attempts  at  the  use  of 31 

Salt-cake  first  used  in  the  United  States 31 

Salt-cake,  manufacture  of,  in  the  United  States 32 

Salt-cake  used,  amount  of 18 

Salt  used,  amount  of 18 
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Salt,  use  of,  in  the  manufacture  of  glass 32 

Salviati  and  Venetian  glass-making 65 

Sand 24-30 

Sand,  American,  Bontemps  quoted  on gg 

Sand,  American,  character  of 28 

Sand,  American,  mode  of  occurrence  of 25 

Sand,  American,  Mr.  Henry  Chance  quoted  on 26 

Sand,  American,  Thomas  Webb  &  Son  quoted  on 26 

Sand,  analysis  of,  not  always  indicative  of  quality 25   ■ 

Sand  and  prepared  quartz,  relative  cost  of,  in  Vienna 28 

Sand,  Austrian,  sources  of  supply  of 28 

Sand,  Belgian,  sources  of  supply  of 27 

Sand,  color  of,  not  always  indicative  of  quality 25 

Sand,  deposits  of  American 28 

Sand,  effect  of  proportion  of,  on  time  of  melting 44 

Sand,  English,  analyses  of 20, 27 

Sand,  English,  sources  of  supply  of ^ 26 

Sand  for  English  glass  houses,  sources  of  supply  of 27 

Sand  for  Pittsburgh  glass  houses,  sources  of  supply  of 29 

Sand  for  Swedish  glass  housps,  sources  of  supply  of 28 

Sand  for  Wheeling  glass  houses,  sources  of  supply  of 29 

Sand,  French,  analyses  of 27 

Sand,  French,  character  of 27 

Sand,  French,  mode  of  occurrence  of 25 

Sand,  German,  sources  of  supply  of 27 

Sand,  grinding,  used,  amount  of 18 

Sand,  Herzogenrath  (German) 28 

Sand,  Hohenbocka  (German) 28 

Sand,  Illinois 29 

Sand,  impurities  in,  and  their  removal 24 

Sandi ver,  or  glass-gall 30, 43 

Sand,  Maryland 29 

Sand,  Misoouri 29 

Sand,  mixing,  used,  amount  of 18 

Sand,  mode  of  occurrence  of 25 

Sand,  New  England 29  » 

Sand,  New  Jersey 29 

Sand  of  the  river  Belus 59 

Sand  of  United  States,  superiority  of  the 26 

Sand,  Phoenician 25 

Sand,  river  or  sea 25 

Sand,  glass,  analyses  of  foreign 29 

Sand,  glass,  analyses  of  United  States 30 

Sand,  sources  of  supply  of,  for  ^Vustrian  glass  houses 28 

Sand,  Swedish,  sources  of  supply  of 28 

Sand,  tests  of 25 

Sand  used  iu  ancient  factories 26- 

Saxon  drinking  glasses 63 

Scope  of  report 1 

Scotch  pot-clay,  analyses  of 40 

Scotland,  glass-making  in 64 

Scott's  glass  house  at  Pittsburgh 83 

Sea  or  river  sand 25 

Sea-plants,  soda  from  ashes  of 31 

Second  attempt  at  glass-making  in  the  United  States 78 

Seed  in  glass,  cause  of 45- 

Setting  of  pots 41 

Seybert's  Statistical  A 11  nals  of  the  United  States  quoted  (note)  -  -  S 

Shape  of  pots 41 

Sheet  glass,  definition  of 20 

Sheet  glass,  thin,  for  looking-glass  manufacture  in  Austria..  "14 

Sii5ge  shops  worked  in  glassware  factories,  number  of 4,35 

Siemens,  Friederich,  quoted  on  use  of  alkaline  rooks  in  Ger- 
many    28- 

Siemens'  furnaces,  number  of 4 

Siemens'  furnace,  use  of,  iu  the  United  States 3? 

Sieniens'  gas  furnaces 36 

Siemens'  tank  furnace 37,38 

Siemens'  tank  furnace  for  window-glass,  illustration  of 39 

Siemens'  tank  furuacoN,  use  of,  in  Austro-Hungarian  glass 

houses 44 

Siemens'  tempered  glass 54. 


INDEX  TO  GLASS. 


113 


Page. 

Siemens'  tempered  glass,  process  of  manufacture  of 54 

Silica  in  glass,  proportion  of 24 

Siliceous  rocks,  use  of  in  manufacture  of  glass 24 

Size  of  Austrian  glass  pots 41 

Size  of  Bohemian  glass  pots 41,44 

Size  of  bottle-glass  pots 41 

Size  of  colored-glass  pots •  41 

Size  of  English  pots 41,44 

Size  of  fliut-glass  pots 41 

Size  of  French  pots 41, 44 

Size  of  furnaces 36 

Size  of  German  glass  pots 41 

Size  of  melting-pots  for  manufacture  of  plate-glass 45 

Size  of  plate-glass  made  at  Saint-Gobain  works 73 

Size  of  plate- glass  pots 41 

Size  of  pots,  effect  of,  on  time  of  melting 44 

Size  of  pots  in  different  countries 41 

Slag,  blast-furnace,  a  glass  (note) 20 

Slag  glass,  color  of 55 

Slag  glass  from  blast  furnaces 64 

Slag  glass,  manufacture  of 55 

Smoothing-machines  in  plate-glass  factories,  number  of 4 

Smoothing  plate-glass 46 

Soda,  ancient,  impure ,...  31 

Soda-ash,  Lablanc's  discovery  of 31 

Soda-ash,  manufacture  of,  in  the  United  States 32 

Soda-ash  used,  amount  of 18 

Soda,  Egyptian, -where  procured 30 

Soda  from  ashes  of  sea-plants 31 

Soda  glass,  ancient  glass  a 30 

Soda,  imports  of 31 

Soda,  nitrate  of,  use  of 32 

Soda,  production  of 31 

Soda,  sources  of  supply  of,  for  ancient  glass  houses 30 

Soda,  Spanish,  of  Alicant 31 

Soda  ■window-glass,  effect  of  dampness  on 30 

Soluble  glass,  definition  of 21 

Soluble  glass,  uses  of 21 

Solvay  process  for  making  soda 31 

Soundness  of  pots,  how  tested 41 

Sources  of  supply  of  Austrian  sand 28 

Sources  of  supply  of  Belgian  sand 27 

Sources  of  supply  of  English  sand 26 

Sources  of  supply  of  German  sand 27 

Sources  of  supply  of  lime 33 

Sources  of  supply  of  potash,  early 32 

Sources  of  supply  of  sand  for  Austrian  glass  houses 28 

Sources  of  supply  of  sand  for  English  glass  houses 27 

Sources  of  supply  of  sand  for  Pittsburgh  glass  houses 29 

Sources  of  supply  of  sand  for  Swedish  glass  houses 28 

Sources  of  supply  of  sand  for  Wheeling  glass  houses 29 

Sources  of  supply  of  soda 31 

Sources  of  supply  of  soda  for  ancient  glass  houses 30 

Sources  of  supply  of  Swedish  sand 23 

Spain,  early  glass  works  in 63 

Spain,  glass-making  in ^0 

Spain,  modern  glass  manufacture  in 66,  67 

Spain,  present  condition  of  glass-making  in 77 

Spain,  statistics  of  glass  factories  in "7 

Spanish  barilla 31 

Spanish  glass,  character  of  modern 67 

Spanish  soda  of  Alicant 31 

Special  privileges  given  to  glass-makers 63 

Specialties,  England's,  in  glass-making 69 

Specialties,  France's,  in  glass-making 69 

Specialty,  Austria-Hungary's,  in  glass-making 70 

Specialty,  Belgium's,  in  glass-making 69 

Specialty,  Germany's,  in  glass-making 70 

Specific  gravity  of  glass 21 

Specimens  of  Roman  glass  found  in  many  countries 62 

Spun  glass,  definition  of 21 

Stained  glass,  definition  of 20 


Stained  glass,  French 09 

Stained  glass,  statistics  of,  not  included  in  report 1 

State  bounty  in  Massachusetts  for  glass-making 89 

State  of  the  art  in  ancient  Egypt 59 

States,  relative  productive  rank  of  the 9 

Statistics  for  1870 .' 2 

Statistics  for  1880,  summary  of 1 

Statistics  of  all  the  glass  works  of  the  United  States,  consoli- 
dated, by  states 15- 

Statistics  of  all  the  glass  works  of  the  United  States,  by  states 

and  counties 15, 16, 17 

Statistics  of  glass  factories  in  Spain 77 

Statistics  of  glass-making  in  Austria-Hungary 75 

Statistics  of  glass-making  in  Belgium 74 

Statistics  of  glass-making  in  Connecticut  at  various  dates. . .  95 

Statistics  of  glass-making  in  Great  Britain 72- 

Statistics  of  glass-making  in  Holland 77 

Statistics  of  glass-making  in  Italy 76 

Statistics  of  glass-making  in  New  Jersey  at  various  dates 96 

Statistics  of  glass-making  in  Norway 77 

Statistics  of  glass-making  in  Pittsburgh  for  a  series  of  years.  87,  88 

Statistics  of  glass-making  in  Russia 7fr 

Statistics  of  glass-making  in  Sweden 76 

Statistics  of  glass-making  in  Venice 76 

Statistics  of  idle  and  building  glass  works 2, 3, 13, 14 

Steam-engines  in  glass  factories,  number  of 4,5 

Steigel's,  Baron,  glass  works,  at  Lancaster 80 

Stirring  of  the  materials,  how  accomplished 43 

Store-pay b,  9 

Stourbridge  pot-clay,  analyses  of 40 

Strass 21 

Strass,  use  of,  in  imitations  of  x>recious  stones 46 

Straw  and  hay  used,  amount  of 18 

Strength,  crushing,  of  glass 21,22 

Strength,  tensile,  of  glass 21,22 

Strife  in  glass,  cause  of 45 

Strings  iu  glass,  cause  of 45 

Sulphate  glass 31 

Summary  of  statistics  for  1880 1 

Superiority  of  the  sand  of  the  United  States 26 

Sweden,  glass-making  in 70 

Sweden,  present  condition  of  manufacture  of  glass  in 76 

Sweden,  statistics  of  glass  manufacture  in 76 

Swedish  glass  houses,  sources  of  supply  of  sand  for 28 

Swedish  sand,  sources  of  supply  of 26 

Syria,  rochette  of. 31 

T. 

Tank  furnace  for  wiudow-gl.iss,  illustration  of  Siemens' 39 

Tank  furnaces,  general  descripti  on  of 39 

Tank  furnace,  Siemens' 37,  38 

Tank  furnaces,  number  of 4 

Tears  in  glass,  cause  of 45 

Tear-sown  bottles 61 

Teaser,  duties  of 43 

Tempered  glass 52 

Tempered  glass,  defects  of 53 

Tempered  glass,  definition  of 21 

Tempered  glass,  Siemens,  cost  of 54 

Tempered  glass,  Siemens,  tests  of 54 

Tempered  glass,  Siemens,  uses  of 54 

Temple,  New  Hampshire,  glass-making  in 91 

Tensile  strength  of  glass 21,22 

Tension  of  glass 21 

Tests  of  sand 25 

Theophilus'  account  of  blown  window-glass 57 

Thevart's  invention  of  plate-glass 56 

Thickness  of  plate  glass 46 

Thin  pots,  use  of,  in  France 44 

Thin  sheet  glass  for  looking-glass  manufacture  in  Austria 44 

Threads  in  glass,  cause  of 45 

Time  occupied  in  melting 43 
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Time  of  cooling 44 

Time  of  fining  in  Englisli  liouses 44 

Time  of  fining  in  lime-giass  houses 44 

Time  of  fining  in  the  glass  bouses  of  the  United  States 44 

Time  of  melting  crown-glass  in  English  houses 44 

Time  of  melting  depends  on  furnace,  materials,  and  size  of  pots.  43 

Time  of  melting,  eft'ect  of  proportion  of  lead  on 44 

Time  of  melting,  effect  of  i)rop()rtion  of  sand  on 44 

Time  of  melting,  efteet  of  size  of  pots  on 44 

Tin  amalgam  fo;-  mirrors  a  Girman invention 63 

Tomlinsou's  classilicatiou  of  gla.ss  (note) 20 

Tools  used  in  the  manufacture  of  flint-glass 51 

Toughened  glass 52 

Toughened  glass,  definition  of 21 

Townsend's  revenue  scheme,  eifect  of,  on  glass-making SO 

Transmittal,  letter  of ix 

Transparent  glass,  earliest  specimen  of 61 

Tribute  on  glass,  ordinance  of  Aurelian  regarding 5'J 

Truck  payment 8 

Tumblers,  number  made  11 

Tumbler,  the  first,  pressed 58 

v. 

United  States,  first  glass  house  in  the 77 

United  States,  glass  sands  of  the,  analyses  of  the 30 

United  States,  history  of  glass-making  in 77-79 

United  States,  history  of  the  manufacture  of  plate-glass  in  the.  98, 99 

United  States,  imports  of  glass  into  the 99-101 

United  States,  results  of  attempts  to  manufacture  plate-glass 

in  the 99 

United  States,  salt-cake  first  used  in  the 31 

United  States,  second  attemiit  at  glass-making  in  the 78 

United  States,  superiority  of  sand  of 26 

United  States,  time  of  fining  in  the  glass  houses  of 44 

United  States,  time  of  melting  in  the  glass  houses  of 44 

Ure's  definition  of  glass  (note) 19 

Ure's  classification  of  glass  (note) 20 

Use  of  flint  in  manufacture  of  glass 24 

Use  of  glass  in  aucient  Rome 62 

Use  of  qiiartz  in  manufacture  of  glass 24 

Use  of  window-glass  by  the  ancients,  extent  of 56 

Uses  of  soluble  glass 21 

Uses  of  water  glass 21 

V. 

Yarec  of  Bretagne 31 

Variability  of  composition 19 

Varieties  of  Egyptian  glass 60 

Variety  of  early  glass 34 

'^^ariety  of  glass  found  in  tombs  at  Poitiers 63 

Variety  of  Roman  glass (52 

Vases  de  verre,  manufacture  of,  in  France 66 

Vehioles  used  in  glass  works 5 

Venetian  glass 70 

Venetian  glass-making,  early 65 

Veuetiau  glass-making,  revival  of 65 

Veneti  an  glass  manufacture 76 

Venice,  glass-bead  manufacture  in 70 

Venice,  influence  of,  on  modern  glass-making 64 

Venice,  inftuence  of,  on  the  manufacture  of  English  glass 6s 

Venice,  modern  glas.s-making  dates  from 64 

Vermont,  history  of  glass-making  in 97 

Virginia,  Captain  Norton  sent  to,  to  make  glass 78 

Virginia,  history  of  glass-making  in 77,78 

Virginia,  manufacture  of  beads  in 78 

w. 

Wages,  annual  settlement  of  . 8 

Wages  paid 6 

Wages,  range  of 6,7 

Wagons  in  glass  factories,  number  of 4,5 

Washing  sand,  method  of,  to  remove  impurities  (note) 24 

Washington,  j)re3entatiou  of  lliut  goblets  to,  by  Mr.  Amelung  9.3 

Water  glass  (note) 20 

Water  glass,  definition  of 21 
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Water  glass,  uses  of 21 

Watson,  Elkanah,  on  glass-making  in  Albany 93 

Waves  in  glass 45 

Wearing  fabrics,  glass,  manufacture  of,  in  Austria-Hungary.  75 

Weather,  influence  of,  on  composition  of  glass 41 

Weather,  influence  of,  on  melting  glass 41 

Webb,  Thomas,  &  Sou,  quoted  on  American  sand 26 

Wellsburg,  West  Virginia,  manufacture  of  glass  at 78 

West  Virginia,  history  of  glass-making  in  78, 79 

^^^heeliug,  gas  furnaces  at 70 

Wheeling  glass  houses,  sources  of  supply  of  sand  for 29 

Wheeling,  West  Virginia,  history  of  glass-making  at 78,79 

White  glass,  French,  character  of 69 

Winckelman's  views  on  the  antiquity  of  window-glass 56 

Window-glass,  analyses  of 23 

Window-glass,  ancient,  character  of 56 

Window-glass,  average  value  per  box  of 10 

Window-glass,  Belgian 69 

Window-glass,  Belgian,  importation  of,  into  the  United  States  69 

Window-glass  blowing 50 

Window-glass,  bjowu,  early  manufacture  of 57 

Windojv-glass,  blown,  Theophilus'  account  of .57 

Window-glass,  capital  invested  in 3 

Window-jjlass,  classification  of,  chemical 20 
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Keene,  N.  H.,glas8-Baa'kiuf!;  at , 

Kensington,  Pa.,  glass  works  at _ 

Kentucky : 

Early  iron  entcriirisos  in 

History  of  glass-making  in 
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by  totals  of  counties,  in 

Number  of  salt  establisliments  in 

Power  used  in  manufactures  in 
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Statistics  of  glass  works,  by  counties,  in 

Kersey 

Kindling  wood 

Knit  goods  and  hosiery,  power  used  in  manufacture  of  . 

fancy 

Knitting-macbines  

Knobs,  making 


Labels  and  tags 

Labor  {see  also  Hands  employed). 
Labor,  division  and  efficiency  of: 

in  ax  manufacture 

in  gun-making , 

in  hardware  manufacture 

in  locomotive  work 

in  making  cutlery 

in  pistol-making 

in  watch-making 

division  of,  at  early  glass  furnaces 

female,  in  clock-making 

in  watch-making 

hours  of 

of  females  and  youths  in  hardware  manufacture, 
saved  by  cold  pressing 

by  improved  agricultural  implements 

by  the  American  system  in  watch-making. 

by  uniform  standards  of  locomotives 

in  band-  and  balance-wheel  turning 

in  bench-molding 

in  clock  manufacture 

in  cylinder-boring 

in  drilling  truck-frames 

in  plate-planing 

in  sewing-machine  founderies 

in  wire-working 


Laborers  employed  in  woolen  factories. 


in  cotton  manufacture,  condition  and  habits  of 

number  of,  employed  in  cotton  factories 

Labor-saving  in  gun-making - 

in  japanning 

in  turning  stocks 

in  wood-working 

Lace  goods  and  millinery 

Laces,  silk,  commencement  of  the  manufacture  of,  in  1790,  at  Ipswich,  Mass 

Lamp  and  gas  fixtures 

bone-,  and  ivory -black 

chimneys,  number  made ■ 

Lamps  and  reflectors 

number  made 

pressing 

Lancaster,  Pa.,  glass-making  at 

manufactures  of 

Langdon,  A.  L. ,  special  agent,  collection  of  manufacturing  statistics  of  Quincy,  HI 
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Law,  John,  efforts  of,  to  establish  silk  oolture  in  Louisiana  in  1718 . 

Lawreace,  Mass.,  manufactures  of 

Lead,  bar,  pipe,  sheet,  and  shot 

effect  of,  in  the  manufacture  of  glass 

used  as  a  fiux,  on  time  of  melting  glass 

flint-glass,  composition  of 


glass . 
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process  for  the  manufacture  of  soda  from  salt 
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Leer,  description  of 

Leggins 

Legislation,  factory 

in  America , 

Legislature,  early  action  of  Massachusetts,  encouraging  glass-making 

(See,  also,  Congress.) 
Leonard,  A.  A.,  special  agent,  collection  of  manuf  g  statistics  of  Salt  Lake  City,  Utah. 
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Lever  .press  for  making  pressed  glass 
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Glass  Manufacture 
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Cotton  Manufacture 

Wool  Manufacture 
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Glass  Manufacture 


Silli  Manufacture 
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Statistics  of  Manufactures 


Lock-  and  gun-amitbing 

Locks,  gun,  assembling  "soft" 

Locomotive  boiler  and  tank-vrork .' 

life  of  a 

Locomotives,  historical  sketch  of  the  manufacture  of 

power  and  speed  of * 

Lombe,  Sir  Thomas,  and  his  sUk. throwing  mill  at  Derby,  Englaiid 

London  Psttery  Gazette  on  the  invention  of  glass-pressing 

Looking-glass  and  picture  frames 

manufacture,  in  Austria,  of  thin  sheet-glass  for  (note) 

Looms  in  cotton  manufacture    

in  woolen  manufacture 

Loper,  A.  A.,  chief  special  agent,  collection  of  manuf  g  statistics  of  Milwaukee,  "Wis.. 

Lottei'y  for  raising  funds  to  establish  glassi-making  in  Now  Hampshire 

liouisiaiia  : 

Attempted  introduction  of  silk  culture  in,  by  John  Law,  in  1718 

Blanufactures,  by  speciiied  industries,  in 

by  totals  of  parishes,  in 

Power  used  in  manufactures  in 

Salt  deposits  on  the  island  of  Petite  Anse,  Iberia  parish,  in 

Seleeted  statistics  of  manufactures,  by  parishes,  in 

Sulphur  deposit  in  Calcasieu  parish,  in 

Louisville,  Ky . ,  manufact  ares  of * 

Low  Countries,  modern  manufacture  of  glass  in 

Lowell,  Francis  C,  and  the  development  of  the  factory  system  in  the  Uuiteil  States. . 

LoweU,  Ma.ss.,  early  glass  works  in 

manufactures  of 

Lubricating  oil 

Lubrication  of  bullets 

Lnce,  Chas.  A.,  special  agent,  collection  of  manuf  g  statistics  of  Manchester,  N.  H 

Lumbor  industry,  extent  and  geographical  distribution  of  the 

planed 

sawed 

power  used  in  manufacture  of 

used,  amount  of 

Lynn,  Mass.,  manufactures  of 

M. 

McCarer,  Charles  H.,  special  agent,  collection  of  manuf 'g  statistics  of  Evansville,  Ind. ' do 

McDonald,  Minard,  special  agent,  collection  of  manuf 'g  statistics  of  Auburn,  N".  Y  . . . ' do 

Machinery  in  use  in  1830  in  the  silk  factories  at  Mansfield,  Conn i  Silk  Manufacture 

of  American  silk-mills ! ^^ 

total  value  of  silk <•" 

total  value  of,  used  in  manufacture  of  chemical  products 

used  for  grinding  plate-glass,  description  of 

Machines  for  powtr-spinning,  their  introduction  and  early  use 

of  Hargreaves  and  Arkwright 

used  in  glass  works 

Machine-shop  and  foundery  products 

twist,  and  the  influence  of  its  production 
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History  of  iron  industiy  in 
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by  totals  of  counties,  in 

Power  used  in  manufactures  in 
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use  of 

as  a  decolorizer 

Manipulation  of  glass,  devitriflcation  in  its  relation  to 

MoHSfield  (Conn.)  Silk  Company 

Mantels,  slate,  marble,  and  marbleizcd 

Manufactures  (see  this  volume, 
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Manufactures,  by  totals  of  states  and  territories :  1880, 1870, 1860, 1850 

increase  of,  since  1850 

in  eacb  state  and  territory,  by  specified  industries  (B) 

by  totals  of  counties  {A ) 

of  one  hundred  principal  cities,  by  specified  industries 

by  totals 

Power  used  in,  by  Herman  Holleritb 

in  certain  industries,  by  states  and  territories :  1880 . . . 
in  eacb  st;ite  and  territory,  in  certain  selected  indus- 
tries: 1880. 

in  the  United  States,  by  industries :  1880 
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*'  Market  money, "  payment  of 
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Quartz,  use  of,  in  manufacture  of  glass 

Quiuoy,  111.,  manufactures  of 

Quinn,  P.  T.,  chief  special  agent,  collection  of  manuf'g  statistics  of  Newark,  N.  J  . 


B. 


RacTjing  hose 

Eag  carpets ; 

Railing,  wrought-iron , 

Railroad  and  street  cars  and  repairs 

Rails,  all  kinds  of,  production  of 

and  railroads 

Randolph,  Charles,  chief  special  agent,  collection  of  manuf'g  statistics  of  Chicago,  HI 

Rank  of  100  cities  according  to  population  and  Talue  of  manufactures , 

of  seven  leading  cities  in  certain  industries 

of  sis  leading  industries  in  certain  cities 

of  states  in  population,  agriculture,  and  manufactures :  1880 

Rattan  and  whalebone 

and  willow-ware  baskets 

Raw  glass,  production  of,  in  Austria 

Reading,  Pa.,  manufactures  of 

Reaming  gun-barrels 

E6aumur"s  porcelain 

Red  lead  or  litharge,  use  of,  in  glass  manufacture , 

Reduced  and  refined  gold  and  silver  {not  from  the  ore) 

Refined  lard 

or  ground  salt 

sugar  and  molasses 

Refining  and  smelting  (base  scrap  metal,  not  from  the  ore)  

Reflectors  and  lamps 

Refrigerators 

Regalia  and  society  banners  and  emblems 

Registers,  car-fare 

Regulating  hair-springs 

Remarks  on  the  Statistics  of  Manufactures 

Renaissance,  influence  of  the,  on  glass-making 

Repairing  of  watches  and  clocks 

Report  on  Cotton  Manufacture,  by  Edward  Atkinson 

on  Hardware,  Cutlery,  and  Edge-tools,  by  Charles  H.  Fitch 

on  Iron  and  Steel,  by  James  M.  Sw.ink  

on  Manufacture  of  Interchangeable  Mechanism,  by  Charles  H.  Fitch 

on  Power  used  in  Manufactures,  by  Herman  Hollerith 

on  Silk  Manufacture,  by  William  C.  TVyckoff 

on  the  Factory  System  of  the  United  States,  by  Carroll  D.  Wright 
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Eolle'l  brass  and  copper 

Kolled  cathedral  plate,  definition  of 

iron,  production  of 

plate  

EoUing,  ckannel,  bullets  or  slugs 

gun-barrels 

mills  of  the  United  States  

plate-glass 

silver  plate 

HoUs,  woolen 

Koman  glass 

molded  glass 

Eomans,  the,  as  iron  makers 

use  of  window-glass  by  the 

Eoofing  and  roofing  materials 

Itosette-catting   

Rough  plate 

Kowland,  "W^illiam  L.,hi8  Report  on  Manufacture  of  Chemical  Products  and  Salt- 
Rubber  and  elastic  goods 

belting  and  hose 

boots  and  shoes 

shoe  linings 

vulcanized 


Rugs 

Rules,  ivory  and  wood 

Rush,  Richard,  and  the  silk  culture  . 
Russia,  cotton  consumption  of 

glass-raaking  in 

iron  industrv  in 


Sacques 

Sacramento,  Cal, ,  manufactures  of 

Saddlery  and  harness 

hardware 

Safes,  doors,  and  vaults,  fire-proof 

Saint-Gobain  Company 

Saint  Joseph,  Mo. ,  manufactures  of 

Saint  Louis,  Mo.,  manufactures  of 

Saint  Paul,  Minn.,  manufactures  of 

Sale,  John,  special  agent,  collection  of  manufacturing  statistics  of  Chelsea,  Mass 

Salem,  Mass.,  manufactures  of 

Salt 


amount  of,  produced  by  the  various  pi  ocesses,  and  tho  sources  from  which  the 
brines  are  derived. 

and  Chemical  Products,  Report  on  Manufacture  of,  by  William  L.  Rowland 

boring  iu  Michigan 

brines  of  the  United  States 

cake,  use  of^  in  ^jlass  manufacture 

common,  prepared  for  market,  analyses  of 

deposits  in  Louisiana 

in  Texas 

ground 


or  refined 

industry,  comparative  statement  of  the,  according  to  the  census  reports  of  1680, 
1870,  and  1860. 

in  California 

in  Massachusetts 

in  Michigan 

jn  Nevada A 

in  New  York 

in  Texas 

iu  Utah 

in  "Virginia 

in  "West  Virginia  and  Ohio 

summary  of  the  condition  of  the,  in  1870  and  1880,  respectively,  with 
percentage  of  increase  or  decrease. 

power  used  in  manufacture  of 

production  of  a  number  of  the  principal  states  and  tciritories  from  1870  to  1880, 
with  percentages. 
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aiaed,  amount  of 
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Salt  Lake  City,  "Utah,  manufactures  of 

Salt-works  in  Pennsylvania,  first  

Saltzburgliers,  ef  EbeneEer,  Ga.,  and  their  raw  silk  exportations  prior  totheEevolation 

Salviati  and  Yenotian  glass-making 

San  Antonio,  Tex.,  manufactures  of 

Sand  and  cmory  paper  and  cloth 

and  prepared  quartz,  relative  cost  of,  in  Vienna 

used  in  the  glass  manufacture 

Sand-boxes  first  used 

Sandiver,  or  glass-gall 

San  Erancisco,  Cal. ,  manufactures  of 

Sash,  doors,  and  blinds 

power  used  in  manufacture  of 

Satinets 

Sauces,  pickles,  and  preserves 

Savannah,  Ga.,  manufactures  of 

Savings-hank  records  of  factory  towns  in  Europe 

Sawed  lumber 

Saw-miU  industry,  extent  and  geographical  distribution  of  the 

Saws ^ 

manufacture  of 

Scales  and  balances 

Scape-wheel  cutting 

Scarfs 
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EARLY  DIFFICULTIES  ENCOUNTERED.  137 

The  T  rail  is  not  much  used  ia  Great  Britain.  The  pattern  most  in  use  in  that  country  is  the  douhle-headed, 
or  H,  rail,  which  is  set  in  a  cast-iron  chair.  The  bridge,  or  U,  rail  is  in  use  on  the  Great  Western  railway  and  on 
some  other  railroads.  The  Clarence  rail  is  still  used  on  the  Great  Eastern  railway,  and  perhaps  on  some  other 
British  railroads.    In  the  United  States  the  T  rail  is  now  almost  exclusively  used. 

The  first  locomotive  to  run  upon  an  American  railroad  was  the  Stourbridge  Lion.  It  was  first  used  on  the  coal 
railroad  of  the  Delaware  and  Hudson  Canal  Company  at  Ilonesdale,  in  Susquehanna  county,  Peuusylvaiiia,  on 
Saturday,  August  8,  1829.  The  Stourhridge  Lion  was  built  iu  England,  and  weighed  about  six  tons.  Its  use  was 
not  long  continued,  because  it  was  too  heavy  for  the  superstructure  of  a  large  part  of  the  road.  The  first 
locomotive  built  in  the  United  States  and  used  on  a  railroad  was  the  Tom  Thumb,  which  was  built  by  Peter  Cooper 
at  Baltimore,  and  successfully  exjjerimented  with  on  the  Baltimore  and  Ohio  railroad  in  August,  1830.  The  fuel 
used  for  this  pioneer  American  locomotive  was  anthracite  coal.  The  boiler  was  tubular,  and  for  waut  of  specially- 
constructed  tubes  Mr.  Cooper  used  gun  barrels.  The  locomotive,  which  was  also  its  own  tender,  did  not  weigh  a 
ton.  Strictly  speaking,  it  was  a  working  model,  but  it  worked  well  and  led  the  way  to  the  construction  of  more 
powerfvil  locomotives.  Mr.  Cooper  was  his  own  engineer.  The  first  American  locomotive  that  was  built  for  actual 
service  was  the  Best  Friend  of  Gharlestmi,  which  was  built  at  the  West  Point  foundry,  in  New  York  city,  lor  the 
Charleston  and  Hamburg  railroad,  and  was  successfully  put  in  use  on  that  road  in  December,  1830.  The  Mohawk 
and  Hudson  raUroad  and  a  few  other  railroads  used  horse-power  exclusively  for  some  time  after  they  were  oi)ened. 

Mr.  Brown  informs  us  that  "the  first  charter  for  what  are  termed  city  passenger  or  horse  raikoads  was 
obtained  in  the  city  of  Xew  York  and  known  as  the  New  York  and  Harlem,  and  this  was  the  first  road  of  the  kind 
ever  constructed,  and  was  opened  iu  1832.  No  other  road  of  the  kind  was  comp  sted  till  1852,  when  the  Sixth 
Avenue  was  opened  to  the  i^ublic." 

The  first  elevated  city  passenger  railway  ever  built  was  the  Greenwich-street  railway  in  New  York,  which  was 
commenced  in  18C6  and  has  been  in  successful  operation  since  1872.  The  next  project  of  this  character  was  the 
Gilbert  elevated  railway,  in  New  York,  for  the  construction  of  which  a  charter  was  granted  in  1872.  The  first 
elevated  railroad  constructed  in  this  country  iu  connection  with  a  regular  freight  and  passenger  railroad  was 
undertaken  by  the  Pennsylvania  Eailroad  Company  in  1880  and  finished  in  1881.  It  constitutes  an  extension  of 
the  main  line  of  the  Pennsylvania  railroad  from  West  Philadelphia  to  the  heart  of  the  old  city  of  Philadelphia,  and 
is  over  a  mile  in  length. 

DIFFICULTIES  ENCOUNTERED  IN  THE  EAELY  DEVELOPMENT  OF  THE  AMEEICAN  IRON  AND 

STEEL  INDUSTRIES. 

Many  of  the  difficulties  encountered  iu  the  early  development  of  our  iron  and  steel  industries  were  inseparable 
from  the  conditions  which  attend  the  settlement  of  a  new  country,  but  others  were  of  a  political  character,  and 
grew  out  of  the  dependent  relation  of  the  colonies  to  Great  Britain.  Lord  Sheffield  declared  that  "the  only  use 
and  advantage  of  American  colonies  or  West  India  islands  is  the  monopoly  of  their  consumption  and  the  carriage 
of  their  produce."  McCulloch,  in  his  Gommereial  Dictionary,  admits  that  it  was  "a  leading  principle  in  the  system 
of  colonial  policy,  adopted  as  well  by  England  as  by  the  other  European  nations,  to  discourage  all  attempts  to 
manufacture  such  articles  in  the  colonies  as  could  be  provided  for  them  by  the  mother  country."  Dr.  Elder,  in  his 
Questions  of  the  Day,  says:  "The  colonies  were  held  under  restraint  so  absolute  that,  beyond  the  common  domestic 
industries,  and  the  most  ordinary  mechanical  employments,  no  kind  of  manufactures  was  permitted."  Bancroft,  in 
his  History  of  the  United  States  of  America,  says  that  "England,  iu  its  relations  with  other  states,  sought  a 
convenient  tariff;  in  the  colonies  it  prohibited  industry."  A  law  of  Virginia,  passed  in  1684,  to  encourage  textile 
manufactures  in  that  province,  was  annulled  in  England.  In  1699  the  exportation,  by  laud  or  water,  of  wool  and 
woolen  manufactures  from  one  colony  to  another  was  prohibited.  This  was  done  that  the  English  woolen 
manufacturers  might  have  a  monopoly  in  supplying  the  colonists  with  woolen  goods.  Other  instances  of  special 
hostiUty  to  the  establishment  of  manufactures  in  the  colonies  might  be  cited.  The  pages  of  Bancroft  abound  with 
them. 

Concerning  the  attitude  of  Great  Britain  toward  the  woolen  manufactures  of  the  colonies,  Adam  Smith,  in  his 
Wealth  of  Nations,  said  in  1776:  "She  prohibits  the  exportation  from  one  province  to  another  by  water,  and  even 
the  carriage  by  land  upon  horseback  or  in  a  cart,  of  hats,  of  wools  and  woolen  goods,  of  the  produce  of  America; 
a  regulation  which  effectually  prevents  the  establishment  of  any  manufacture  of  such  commodities  for  cVstaut  sale, 
and  confines  the  industry  of  her  colonists  in  this  way  to  such  coarse  and  household  manufactures  as  a  private 
family  commonly  makes  for  its  own  use,  or  for  that  of  some  of  its  neighbors  in  the  same  province." 

In  the  seventeenth  century  the  colonial  iron  industry  was  so  slowly  developed  that  it  attracted  but  little 
attention  in  the  mother  country;  but  at  the  beginning  of  the  eighteenth  century,  when  Pennsylvania,  Maryland, 
and  Virginia  began  to  manufacture  iron  and  to  export  it  to  England,  the  possibiUties  ©f  its  development  in 
competition  with  the  English  iron  industry  became  a  terror  to  English  ironmasters.  In  1719  the  House  of 
Commons  passed  a  bill  contaming  the  clause  "that  none  in  the  plantations  should  manufacture  iron  wares  of  any 

87o 


138  THE  MANUFACTURE  OF  IRON  AND  STEEL. 

kind  out  of  any  sows,  pigs,  or  bars  whatsoever."  The  House  of  Lords  added,  "  that  no  forge,  going  by  water,  or 
other  works,  should  be  erected  in  any  of  the  said  plantations,  for  the  making,  working,  or  converting  of  any  sows, 
pigs,  or  cast  iron  into  bar  or  rod  iron."  "  The  opposition  of  the  northern  colonies  defeated  the  bill,"  says  Bancroft: 
"England  would  not  yet  forbid  the  colonists  to  manufacture  a  bolt  or  a  nail;  but  the  purpose  was  never 
abandoned." 

The  distinguished  American  historian  records  in  the  following  language  the  culmination  of  the  repressive 
policy  of  the  mother  country  toward  the  iron  industry  of  the  colonies:  "America  abounded  in  iron  ore;  its 
tin  wrought  iron  was  excluded  by  a  duty  from  the  English  market;  and  its  people  were  rapidly  gaining  skill  at  the 
furnace  and  the  forge.  In  February,  1750,  the  subject  engaged  the  attention  of  the  House  of  Commons.  To  check 
the  danger  of  American  rivalry,  Charles  Towjislieiid  was  placed  at  the  head  of  a  commission.  .  .  .  After  a  few 
days'  deliberation  he  brought  in  a  bill  which  permitted  American  iron  in  its  rudest  forms  to  be  imported  duty  free; 
but,  now  that  the  nailers  in  the  colonies  could  afford  spikes  and  large  nails  cheaper  than  the  English,  it  forbade 
the  smiths  of  America  to  erect  any  mill  for  slitting  or  rolling  iron,  or  any  plating-forge  to  work  with  a  tilt-hammer, 
or  any  furnace  for  making  steel.  .  .  .  The  House  divided  on  the  proposal  that  every  slitting  mill  in  Amenca 
should  be  abolished.  The  clause  failed  only  by  a  majority  of  twenty-two;  but  an  immediate  return  was  require^^^ 
of  every  mill  already  existing,  and  the  number  was  never  to  be  increased."  The  act  of  Parliament  to  whicWr" 
Bancroft  here  alludes  contained  many  elaborate  provisions,  but  its  principal  provisions  were  as  follows: 

Whereas,  The  Importation  of  Bar  Iron  from  His  Majesty's  Colonies  in  America  into  the  Port  of  London,  and  the  Importation  of  Pig 
Iron  from  the  said  Colonies,  into  any  Port  of  Great  Britain,  and  the  Manufacture  of  such  Bar  and  Pig  Iron  in  Great  Britain,  -will  be  a 
great  Advantage,  not  only  to  the  said  Colonies,  but  also  to  this  Kingdom,  by  furnishing  the  Manufacturers  of  Iron  with  a  supply  of  that  ' 
useful  and  necessary  Commodity,  and  by  means  thereof  large  sums  of  Money,  now  annually  paid  for  Iron  to  Foreigners,  will  be  saved  to 
this  Kingdom,  and  a  greater  quantity  of  the  Woollen,  and  other  Manufactures  of  Great  Britain,  will  be  exported  to  America,  in  Exchange 
for  such  Iron  so  imported ;  be  it  therefore  enacted  by  the  King's  Most  Excellent  Majesty,  by  and  with  the  advice  and  consent  of  the  Lords, 
Spiritual  and  Temporal,  and  Commons,  in  this  present  Parliament  assembled,  and  by  the  authority  of  the  same.  That  from  and  after  the 
Twenty-fourth  day  of  June,  one  thousand  seven  hundred  and  fifty,  the  several  and  respective  Subsidies,  Customs,  Impositions,  Rates,  and 
Duties,  now  payable  on  Pig  Iron,  made  in  and  imported  from  His  Majesty's  Colonies  in  America,  into  any  Port  of  Great  Britain,  shall 
cease,  determine,  and  be  no  longer  paid;  and  that  from  and  after  the  said  Twenty-fourth  day  of  June,  no  Subsidy,  Custom,  Imposition, 
Kate,  or  Duty  whatever,  shall  be  payable  upon  Bar  Iron  made  in  and  imported  from  the  said  Colonies  into  the  Port  of  London;  any  Law,' 
■Statute,  or  usage  to  the  contrary  thereof  in  any  wise  notwithstanding. 

And,  that  Pig  and  Bar  Iron  made  in  His  Majesty's  Colonies  in  America  may  be  further  manufactured  in  this  Kingdom,  be  it  further 
■enacted  by  the  Authority  aforesaid,  That  from  and  after  the  Twenty-fourth  day  of  June,  one  thousand  seven  hundred  and  fifty,  no  Mill 
or  other  Engine  for  Slitting  or  Rolling  of  Iron,  or  any  Plateing  Forge  to  work  with  a  Tilt  Hammer,  or  any  Furnace  for  making  Steel,  shall 
be  erected,  or  after  such  Erection  continued  in  any  of  His  Majesty's  Colonie.s  in  America  ;  and  if  any  Person  or  Persons  shall  erect,  or  cause 
to  be  erected,  or  after  such  Erection  continue,  or  cause  to  be  continued,  in  any  of  the  said  Colonies,  any  such  Mill,  Engine,  Forge,  or 
Furnace,  every  Person  or  Persons  so  offending  shall,  for  every  such  Mill,  Engine,  Forge,  or  Furnace,  forfeit  the  Sum  of  Two  Hundred 
Pounds  of  lawful  Money  of  Great  Britain. 

And  it  is  hereby  further  enacted  by  the  Authority  aforesaid,  That  every  such  Mill,  Engine,  Forge,  or  Furnace,  so  erected  or  continued, 
•contrary  to  the  Directions  of  this  Act,  shall  be  deemed  a  Common  Nuisance,  and  tliat  every  Governor,  Lieutenant  Governor,  or 
■Commaniler-in-Chief  of  any  of  His  Majesty's  Colonies  in  America,  where  any  such  Mill,  Engine,  Forge,  or  Furnace,  shall  be  erected  or 
•continued,  shall,  upon  Information  to  him  made  and  given,  upon  the  Oath  of  any  Two  or  more  Credible  Witnesses,  that  any  such  Mill, 
Engine,  Forge,  or  Furnace,  hath  been  so  erected  or  continued  (which  Oath  such  Governor,  Lieutenant  Governor,  or  Commander-in-Chief, 
is  hereby  authorized  and  required  to  administer)  order  and  cause  every  such  Mill,  Engine,  Forge,  or  Furnace,  to  be  abated  within  the 
•Space  of  Thirty  Days  next  after  such  Information  given  and  made  as  aforesaid. 

The  provision  in  the  above  act  which  repealed  the  duties  on  colonial  i)ig  iron  and  bar  iron  was  wholly  based  on 
•the  necessities  of  the  mother  country,  and  was  not  in  the  least  due  to  a  desire  to  build  up  a  colonial  iron  industry 
for  the  benefit  of  the  colonies  themselves.  There  was  in  17.")()  a^  scarcity  of  timber  in  England  for  the  supply  of 
■charcoal,  which  was  then  the  priueipal  fuel  used  in  the  smelting  and  refining  of  iron,  but  forests  everywhere 
abounded  in  the  colonies,  and  iron  ore  liad  Ix^eii  found  in  many  places.  The  manufacture  of  pig  iron  and  bar  iron 
in  the  colonies,  and  their  exportation  to  En.nlaiid,  to  meet  a  scarcity  of  the  domestic  supply  of  these  products,  and 
t/j  be  e'xchanged  for  British  woolen  and  other  manufactures,  was  therefore  encouraged.  The  provision  relating  to 
-articles  made  from  jt\;j:  iron  and  bar  iron  was  intended  to  be  prohibitory  of  their  manufaeture  in  the  colonies.  Adam 
Smitli  thus  described  in  1773  the  character  of  this  legislation,  which  liad  not  been  repealed  nor  altered  down  to 
that  period,  the  beginning  of  our  Revolution:  "While  Great  Britain  encourages  in  America  the  manufactures  of 
,i)ig  and  bar  iron,  by  exempting  tliem  from  duties  to  which  tlie  like  commodities  are  subject  when  imported  from 
any  other  country,  she  imposes  an  absolute  prohibition  upon  the  erection  of  steel  fnrnaecs  and  slit-mills  in  any  of 
]jer  .Vinerican  plantations.  She  will  not  suffer  her  colonists  to  work  in  those  more  refined  manufactures  even  for 
their  <)\v)\  consumption,  but  insists  upon  their  purchasing  of  her  merchants  and  manufacturers  all  goods  of  this  kind 
whicli  they  have  occasion  for.'' 

As  may  easily  be  imagined,  the  passage  of  this  act  aroused  anew  the  feeling  of  discontent  in  the  colonies  which 
had  been  created  and  ke|)t  ali\'(^  liy  many  repressive  measures  of  the  mother  country  directed  against  their  infant 
maiuifactures.  These  measures  of  rejuession  formed  the  principal  part  of  that  "long  train  of  abuses  and 
usurpations"  which  led  to  the  war  of  independence. 
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From  the  passage  of  the  act  of  1750  down  to  the  Eevolution  our  iron  industry  was  mainly  confined  to  the 
production  of  pig  iron  and  bar  iron.  The  effect  of  the  act  was  to  repress  the  development  of  our  steel  industry  and  of 
the  iinished  branches  of  our  iron  industry.  During  this  period  we  made  pig  iron  and  bar  iron  in  sufficient  quantities 
for  our  own  use,  and  the  surplus  was  sent  to  the  mother  country. 

But  the  colonies  suffered  also  from  the  general  restrictive  policy  of  Great  Britain  affecting  the  manufactures  of 
all  foreign  countries.    Adam  Smith  gives  us  the  following  view  of  this  policy. 

By  tlie  7tli  and  8tli  of  William  III.  [1696  and  1697],  chapter  20,  section  8,  tlie  exportation  of  frames  or  engines  for  knitting  gloves  or 
stockings  is  prohibited  under  the  penalty  not  only  of  the  forfeiture  of  such  frames  or  engines  so  exported,  or  attempted  to  be  exported, 
but  of  forty  pouuda— one-half  to  the  king,  the  other  to  the  person  -who  sliall  inform  or  sue  for  the  same. 

By  the  5th  George  I.  [1718],  chapter  27,  the  person  who  shall  be  convicted  of  enticing  any  artificer  of,  or  in  any  of  the  manufactures 
of.  Great  Britain,  to  go  into  any  foreign  parts  in  order  to  practice  or  teach  his  trade,  is  liable,  for  the  first  offense,  to  be  fined  in  any  sum 
not  exceeding  one  hundred  pounds,  and  to  three  months'  imprisonment,  and  until  the  fine  shall  be  paid;  and,  for  the  second  offense,  to  be 
fined  in  any  sum  at  the  discretion  of  the  court,  and  to  imprisonment  for  twelve  months,  and  until  the  fine  shall  be  paid.  By  the  23d 
George  II.  [1749],  chapter  13,  this  penalty  is  increased,  for  the  first  offense,  to  five  hundred  pounds  for  every  artificer  so  enticed,  and  to 
twelve  months'  Imprisonment,  and  until  the  fine  shall  be  paid;  and,  for  the  second  offense,  to  one  thousand  pounds,  and  to  two  years' 

^imprisonment,  and  until  the  fine  shall  be  paid. 

W  By  the  former  of  those  two  statutes,  upon  proof  that  any  person  has  been  enticing  any  artificer,  or  that  any  artificer  has  promised 
or  contracted  to  go  into  foreign  parts  for  the  purposes  aforesaid,  such  artificer  may  be  obliged  to  give  security  at  the  discretion  of  the 
court  that  he  shall  not  go  beyond  the  seas,  and  may  be  committed  to  prison  until  he  give  such  security. 

If  any  artificer  has  gone  beyond  the  seas,  and  is  exercising  or  teaching  his  trade  in  any  foreign  country,  upon  warning  being  given 
to  him  by  any  of  his  majesty's  ministers  or  consuls  abroad,  or  by  one  of  his  majesty's  secretaries  of  state  for  the  time  being,  if  he  does  not 
within  six  months  after  such  warning  return  to  this  reahu,  and  from  thenceforth  abide  and  inhabit  continually  within  the  same,  he  is 
from  thenceforth  declared  incapable  of  taking  any  legacy  devised  to  him  within  this  kingdom,  or  of  being  executor  or  administrator  to 
any  person,  or  of  taking  any  lands  within  this  kingdom  by  descent,  devise,  or  purchase.  He  likewise  forfeits  to  the  king  all  his  lands, 
goods  and  chattels,  is  declared  an  alien  in  every  respect,  and  is  put  out  of  the  king's  protection. 

The  policy  which  is  epitomized  above  by  the  great  English  political  economist  was  continued  after  the 
American  colonies  secured  their  independence.  We  copy  below  the  leading  provisions  of  an  act  of  the  British 
Parliament,  adopted  in  1781,  the  twenty-first  year  of  the  reign  of  George  the  Third,  which  prohibited  the 
exportation  from  Great  Britain  of  machinery  used  in  the  manufacture  of  cotton,  linen,  wool,  and  silk. 

An  Act  to  explain  and  amend  an  Act  made  in  the  fourteenth  Year  of  the  Eeign  of  his  present  Majesty,  intituled.  An  Act  to  prevent  the 
Exportation  to  foreign  Parts  of  Utensils  made  use  of  in  the  Cotton,  Linen,  Woollen,  and  Silk  Mannfactures  of  this  Kingdom  ,  .  .  That  if,  at 
any  Time  after  the  twenty-fourth  Day  of  June,  one  thousand  seven  hundred  and  eighty-one,  any  Person  or  Persons  in  Great  Britain  or 
Ireland  shall  .  .  .  put  on  Board  of  any  Ship  or  Vessel,  which  shall  not  be  bound  directly  to  some  Port  or  Place  in  Great  Britain  or 
Ireland,  .  .  .  any  Machine,  Engine,  Tool,  Press,  Paper,  Utensil,  or  Implement  whatsoever,  which  now  is,  or  at  any  Time  or  Times 
hereafter  shall  ur  may  be  used  in,  or  proper  for  the  preparing,  working,  pressing,  finishing,  or  completing,  of  the  Woollen,  Cotton,  Linen, 
or  Silk  Manufactures  of  this  Kingdom  .  .  .  ;  or  any  Model  or  Plan,  or  Models  or  Plans,  of  auy  such  Machine,  Engine,  Tool,  Press, 
Paper,  Utensil,  or  Implement,  or  any  Part  or  Parts  thereof,  .  .  .  the  Person  or  Persons  so  offending  shall,  for  every  such  Offence, 
not  only  forfeit  all  such  Machines,  Engines,  Tools,  Press,  Paper,  Utensils,  or  Implements,  Models  or  Plans,  or  Parts  thereof  respectively, 
together  with  the  Packages,  and  all  other  Goods  packed  therewith,  if  any  such  there  be,  but  also  the  Sum  of  two  hundred  Pounds  of 
lawful  Money  of  Great  Britain  ;  and  shall  also  suffer  Imprisonment  .  .  .  for  the  Space  of  twelve  Jlonths,  without  Bail  or  Mainprize, 
and  until  such  Forfeiture  shall  be  paid.  .  .  .  Provided  always,  That  nothing  herein  contained  shall  extend  to  the  preventing  Wool 
Cards,  or  Stock  Cards,  not  exceeding  in  Value  four  Shillings  jjec  Pair,  and  Spinners  Cards  not  exceeding  in  Value  one  Shilling  and  Sixpence 
per  Pair,  used  in  the  said  Woollen  Manufacture,  from  being  exported  to  any  of  his  Majesty's  Colonies  or  Plantations  in  America. 

In  1785,  the  twenty-fifth  year  of  the  reign  of  George  the  Third,  an  act  was  passed  to  cripple  if  possible  the  iron 
industries  of  foreign  countries,  the  principal  provisions  of  which  were  as  follows  : 

An  Act  to  prohibit  the  Exportation  to  foreign  Parts  of  Tools  and  Utensils  made  nse  of  in  the  Iron  and  Steel  Manufactures  of  this 
Kingdom  ;  and  to  prevent  the  seducing  of  Artificers  or  Workmen,  employed  in  those  Manufactures,  to  go  into  Parts  beyond  the  Seas. 

Whereas,  the  Exportation  of  the  several  Tools  and  Utensils  made  use  of  in  preparing,  working  up,  and  finishing  the  Iron  and  Steel 
Manufactures  of  this  Kingdom,  or  either  of  them,  will  enable  Foreigners  to  work  up  such  Manufactures,  and  thereby  greatly  diminish  the 
Exportation  of  the  same  from  this  Kingdom ;  therefore,  for  the  preserving,  as  much  as  possible,  to  his  Majesty's  Subjects  the  Benefits 
arising  from  those  great  and  valuable  Branches  of  Trade  and  Commerce,  may  it  please  your  Majesty  that  it  may  be  enacted,  and  be  it 
enacted  by  the  King's  most  Excellent  Majesty,  by  and  with  the  Advice  and  Consent  of  the  Lords  Spiritual  and  Temporal,  and  Commons, 
in  this  present  Parliament  assembled,  and  by  the  Authority  of  the  same.  That  if,  at  any  Time  after  the  first  Day  of  August,  one  thousand 
-seven  hundred  and  eighty-five,  any  Person  or  Persons  in  Great  Britain  shall,  upon  any  Pretence  whatsoever,  export,  load,  or  put  on  board, 
or  pack,  or  cause  or  procure  to  be  loaden,  put  on  board,  or  packed,  in  order  to  be  loaded  or  put  on  board  of  .any  Ship  or  Vessel  which  shall 
be  bound  to  some  Port  or  Place  in  Parts  beyond  the  Seas  (except  to  Ireland),  or  shall  lade,  or  cause  or  procure  to  be  laden,  on  Board  any 
Boat  or  other  Vessel,  or  shall  bring,  or  cause  to  be  brought,  to  any  Quay,  Wharf,  or  other  Plnce,  in  order  to  be  so  laden  or  put  on  board 
any  such  Ship  or  Vessel,  any  Tool  or  Utensil  hereafter  mentioned;  that  is  to  say.  Hand  Stamps,  Dog  Head  Stamps,  Pulley  Stamps,  Stamps 
of  all  sorts.  Hammers  and  Anvils  for  Stamps,  Screws  for  Stamps,  Iron  Rods  for  Stamps,  Presses  of  all  Sorts,  in  Iron,  Steel,  or  other  iNIetal, 
which  are  used  for  giving  Impressions  to  Metal,  or  any  Parts  of  these  several  Articles;  Presses  of  all  Sorts  called  Cuiting-ont  Presses,  Beds 
and  Punches  to  be  used  therewith ;  Piercing  Presses  of  all  Sorts,  Beds  and  Punches  to  be  used  therewith,  either  in  Parts  or  Pieces,  or 
fitted  together;  Iron  or  Steel  Dies  to  be  used  in  Stamps  or  Presses  either  with  or  without  Impressions  on  them;  Hollers  of  Cast  Iron, 
Wrought  Iron,'or  Steel,  for  rolling  of  Metal,  and  Frames  for  the  same ;  Flasks  or  Casting  Moulds,  and  Boards  used  therewith;  Lathes  of 
all  Sorts  for  turning,  burnishing,  polishing,  either  the  Whole  together,  or  separate  Parts  thereof;  Lathe  Strings,  polishing  Brushes, 
Scoring  or  Shading  Engines,  Presses  for  Horn  Buttons,  Dies  for  Horn  Buttons,  Sheers  for  cutting  of  Metal,  Rolled  Steel,  Rolled  Metal 
With  stiver  thereon.  Parts  of  Buttons  not  fitted  up  into  Buttons,  or  in  an  unfinished  State ;  Engines  for  Chafing,  Stocks  for  casting  Buckles, 
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Buttons,  and  Rings  ;  Cast  Iron  Anvils  and  Hammers  for  Forging  Mills  for  Iron  and  Copper;  Eoles,  Slitters,  Bods,  Pillars  and  Frames  for 
Slitting  Mills ;  Die-sinking  Tools  of  all  Sorts,  Engines  for  making  Button  Shanks,  Laps  of  all  Sorts,  Drilling  Engines,  Tools  for  pinching 
of  Glass,  Engines  for  covering  of  Whips,  Polishing  Brushes,  Bars  of  Metal  covered  with  Gold  or  Silver,  Iron  or  Steel  Screw  Plates,  Pins,- 
and  Stocks  for  making  Screws,  or  any  other  Tool  or  Utensil  whatsoever,  which  now  is,  are,  or  at  any  Time  or  Times  hereafter  shall  or 
may  he  used  in,  or  proper  for  the  preparing,  working,  finishing,  or  completing  of  the  Iron  or  Steel  Manufactures  of  this  Kingdom,  or 
cither  of  them,  by  what  Name  or  Names  soever  the  same  shall  be  called  or  known,  or  any  Model  or  Plan,  or  Models  or  Plans,  of  any  such 
Tool,  Utensil,  or  Implement,  or  any  Part  or  Parts  thereof;  the  Person  or  Persons  so  offending  shall  for  every  such  Offence,  not  only 
forfeit  and  lose  all  such  Tools  or  Utensils,  or  Parts  or  Parcels  thereof,  together  with  the  Packages,  and  all  other  Goods  packed  therewith, 
if  any  such  there  be,  .  .  .  the  Person  or  Persons  so  oft'ending  shall,  for  every  such  Offence,  forfeit  the  Sum  of  two  hundred  Pounds- 
of  lawful'  Msney  of  Great  Britain,  and  shall  also  suffer  Imprisonment,  in  the  Common  Gaol,  Prison,  or  House  of  Correction,  .  .  .  for 
the  space  of  twelve  Months,  without  Bail  or  Mainprize,  and  until  such  Forfeiture  shall  be  paid. 

And  whereas,  for  the  encouragement  of  such  Manufactories  in  this  Kingdom,  it  is  necessary  that  Provision  should  be  made  to  prevent 
Artificers,  and  others  employed  therein,  from  departing,  or  from  being  seduced  to  depart  out  of  this  Kingdom  ;  be  it  therefore  enacted  by  the 
Authority  aforesaid,  That  fi-om  and  after  the  said  first  day  of  August,  one  thousand  seven  hundred  and  eighty-five,  if  any  Person  or  Persons 
shall  contract  with,  entice,  persuade,  or  endeavor  to  seduce  or  encourage  any  Artificer  or  Workman  concerned  or  employed,  or  who  shall 
have  worked  at,  or  been  employed  in,  the  Iron  or  Steel  Manufactures  in  this  Kingdom,  or  in  making  or  preparing  any  Tools  or  Utensils  for 
Buch  Manufactory,  to  go  out  of  Great  Britain  to  any  Parts  beyond  the  Seas  (except  to  Ireland),  and  shall  be  convicted  thereof  .  .  .  shallj 
for  every  Artificer  so  contracted  with,  enticed,  persuaded,  encouraged,  or  seduced,  or  attempted  so  to  be,  forfeit  and  pay  the  Sum  of  five 
hundred  Pounds  of  lawful  Money  of  Great  Britain,  and  shall  be  committed  to  tho  Common  Gaol,  .  .  .  there  to  remain  without  Bail  or 
Mainprize  for  the  Space  of  twelve  Calendar  Mouths,  and  uutil  such  Forfeiture  shall  be  paid  ;  and  in  Case  of  a  subsequent  Offence  of  the 
same  Kind,  the  Person  or  Persons  so  again  offending  shall,  upon  the  like  Conviction,  forfeit  and  pay,  for  every  Person  so  contracted  with, 
enticed,  persuaded,  encouraged,  or  seduced,  or  attempted  so  to  be,  the  Sum  of  one  thousand  Pounds  of  lawful  Money  of  Great  Britain,  and 
shall  be  committed  to  the  Common  Gaol  as  aforesaid,  there  to  remain,  without  Bail  or  Mainprize,  for  and  during  the  Term  of  two  Years, 
and  until  such  Forfeitures  shall  be  paid. 

lu  1786  some  trifling  changes  were  made  in  the  list  of  articles  the  exportation  of  which  was  prohibited,  but  the 
principal  articles  used  in  the  mauufacture  of  iron  and  steel  were  carefully  i)reserved  ia  the  list.  At  the  same  time 
tools  for  making  paper,  for  making  and  working  gla.s.s,  and  for  making  pottery  and  harness  were  added  to  the  hst.  In 
1799  an  act  was  passed  providing  that, 

Whereas,  there  have  wf  late  been  mauy  attempts  to  seduce  colliers  out  of  Scotland  into  foreign  countries,  be  it  therefore  further 
enacted  that  all  persoas  seducing,  or  attempting  to  seduce,  colliers  .  .  .  from  the  Kingdom  of  Great  Britain  shall  be  punished  in  the 
same  manner  as  per.sons  seducing,  or  attempting  to  seduce,  manufacturers  or  other  artisans  are  jjunishable  by  law. 

The  prohibition  of  the  exportation  of  machinery  for  the  manufacture  of  u'on  and  steel,  and  other  machinery, 
continued  until  after  the  beginning  of  the  present  century.  Machinery  for  the  manufacture  of  linen  was  not 
permitted  to  be  exported  until  1812.  The  statutes  interfering  with  the  emigration  of  aitiflcers  were  not  wholly 
repealed  untU  1825. 

During  our  Eevolution  and  immediately  after  its  close  the  iron  industry  of  Great  Britain  was  greatly  stimulated 
by  the  general  substitution  of  bituminous  coal  for  charcoal,  by  the  application  of  the  steam  engine  to  the  blowing 
of  furnaces,  and  by  the  introduction  of  the  puddling  farnace  and  grooved  rolls  in  the  refining  and  finishing  of  iron. 
These  improvements  greatly  increased  and  cheapened  the  iron  products  of  Great  Britain,  so  that,  instead  of  being 
dependent  upon  this  country  for  a  supply  of  pig  iron  and  bar  iron,  she  was  enabled  to  send  these  and  other  iron 
products  to  her  former  colonies  in  successful  competition  with  their  manufactures.  The  effect  was  to  greatly  retard 
the  extension  of  our  iron  industry  after  the  Eevolution.  The  competition  which  produced  this  result  might  have 
been  averted  if  the  emancipated  colonies  had  followed  the  examplr  of  the  mother  country  and  imposed  duties  upon 
foreign  iron  and  steel  that  would  have  protected  tho  domestic  mauufacture  of  these  products.  Under  the  Articles 
of  Confederation  and  for  many  years  after  the  estal  )lishmeut  of  our  "  more  perfect  union  "  duties  upon  foreign  imports 
of  every  description  were  so  low  that  they  afibrded  no  ade(iuate  protection  to  American  manufactures.  From  1789 
to  1812  the  duty  on  pig  iron  and  bar  iron  ranged  from  5  per  cent,  to  19 J  per  cent,  of  their  value.  In  the  same  years 
the  duty  on  steel  ranged  from  50  cents  to  $1.10  per  cwt. 

The  following  petition,  presented  to  the  General  Assembly  of  Pennsylvania  on  November  30,  1785,  two  years 
before  the  adoption  of  the  Federal  Constitution,  shows  the  effect  at  that  time  of  foreign  competition  upon  the 
manufacture  of  bar  iron  in  Pennsylvania. 

To  the  itonorable  the  Itcpreseiitalloes  of  the  Freemen  of  the  Commonwealth  of  Pennsijlcania  in  General  Asaemhly  met. 

The  Petition  of  the  Subscribers,  Manufacturers  of  Bar  Iron  within  tho  Commonwealth  aforesaid,  respectfully  sheweth 

That,  by  an  Act  i)assed  during  tho  last  Session  of  the  late  Assembly,  additional  Duties  are  laid  on  the  Importation  of  divers  Manufacture* 
of  Europe  and  other  foreign  Parts,  fer  the  Purpose  of  protecting  and  euconragiug  the  Manufactures  of  this  State,  wherein  your  Petitioners 
find  the  Article  of  Bar  Iron  lias  been  omitted. 

That  the  inauufacturing  of  Bar  Iron  within  this  State  has  not  only  been  found  very  Useful  and  important  during  the  late  War,  but 
has  always  been  considered  as  a  .Source  of  public  Wealth  and  Benefit;  as  great  Sums  of  Monej'  were  thereby  kept  within  the  Country; 
which  circulating  through  tho  Hands  of  eeverai  Thcmsand  Persons,  cmiiloyed  in  the  Manufactures  of  Bar  Iron  and  furnishing  the  requisite 
Materials,  enabled  them  to  maintain  themselves  and  their  Families  and  contribute  to  the  Support  of  Government  by  Payment  of  Taxes — 
and  an  Influx  of  Specie  aud  other  considerable  Advantages  were  also  derived  to  the  Trade  of  this  State  by  the  Exportation  of  great 
Quantities  *!'  Bar  Irou  to  otlur  Parts  of  the  Continent. 

That,  althougli  most  of  the  Iron  manufactured  within  this  State  is  confessedly  superior  in  Quality  to  the  Iron  imported  from  foreign, 
Parts,  >it,  lj(.-cause  Iron  can'  not  be  manufactured  at  so  low  a  Price  here  as  in  Countries  where  the  Labourers  are  but  little  removed  above- 
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the  Condition  of  Slaves,  the  Sale  of  divers  large  Quantities  of  foreign  Iron  lately  imported  into  this  State,  notwithstanding  its  inferior 
Quality,  operates  so  much  to  the  Prejudice  of  all  Persons  concerned  in  the  Manufacture  of  Bar  Iron  here,  that  there  is  great  Reason  to 
apprehend,  unless  the  Legislature  shall  extend  their  Aid,  further  Importations  of  foreign  Iron  will  in  a  short  Time  occasion  a  total  Stoppage 
and  Destruction  of  that  very  useful  and  beneficial  Manufacture  amoun-st  us. 

Your  Petitioners  trust  that,  on  full  Consideration  of  the  Promises,  the  Manufacture  of  Bar  Iron  within  this  State  will  appear  to 
your  Honorable  House  essentially  entitled  to  public  Protection  and  Encouragement,  and  therefore  pray  your  Honorable  House  may  be 
pleased  to  grant  Relief  in  the  Premises  by  laying  such  Additional  Duties  on  foreign  Bar  Iron  as  will  preveat  further  Importations  thereof 
becoming  destructive  or  oppressive  to  the  JIanufacture  of  Bar  Iron  within  this  State. 
And  your  Petitioners  as  iu  Duty  bound  shall  ever  pray,  &c. 

Jacob  Morgan,  Jr.  Saml.  Potts.  Cukttis  Grubb.  William  Bird. 

David  Potts.  J.  Hockley.  Peter  Grubb,  Sr.  Jacob  Leshet. 

James  Hartley.  Wm.  Hayes.  Robt.  Coleman.  Michl.  Ege. 

Andw.  Pettit.  John  Patton.  JIatthias  Hough.  Jn.  Hbllings. 

Jesse  Grunfield.  George  Ege.  William  Olde.  Abrm.  Sharples. 

Thos.  Humphreys.  Jacob  Winey.  David  Jenkins.  Hilary  Baker. 

Thos.  Ruttkr.  Valentine  Eckert.  James  Old.  C.  Douglass. 

Thos.  Mayburry.  Peter  Grubb,  Jr.  Jno.  Edwards.  Eichd.  Backhouse. 

The  petition  was  referred  on  the  day  of  its  presentation  to  a  committee  composed  of  Mr.  Fitzimmons,  Mr. 
■Olymer,  and  Mr.  Whitehill,  who  submitted  an  adverse  report  on  the  7th  of  December,  as  follows :  "  That  with 
respect  to  bar  iron  it  appears  that  a  sufficient  quantity  may  be  made  in  the  state,  not  only  for  its  particular  use,  but 
a  large  overplus  for  exportation,  but  that,  by  the  large  importations  lately  made,  the  price  is  so  much  reduced  as  to 
disable  the  owners  of  forges  to  go  on  with  their  business.  Your  committee,  however,  viewing  bar  iron  as  necessary 
to  the  agriculture  and  manufaictures  of  the  state,  are  doubtful  of  the  propriety  of  imposing  a  tax  upon  the 
importation  thereof  at  this  time."  The  committee,  however,  recommended  the  imposition  of  an  additional  duty  of 
one  penny  per  jjound  on  aU  nails  or  spikes  imported  into  the  state.     The  report  of  the  committee  was  adopted. 

Further  evidence  of  the  injurious  effects  of  foreign  competition  upon  our  domestic  iron  industry  immediately 
after  the  peace  is  furnished  in  the  following  extract  from  the  account  of  Dr.  John  D.  Schoepf's  travels  in  the 
United  States,  published  at  Erlangen  in  1788. 

America  is  richly  supplied  with  iron,  especially  in  the  mountainous  districts,  and  the  ore  is  moreover  easily  obtained  ;  nevertheless, 
and  in  spite  of  the  abundance  of  wood,  at  present  European  iron  can  be  brought  to  America  cheaper  than  the  founders  and  forgers  of  that 
place  are  able  to  produce  it,  by  reason  of  the  high  wages  of  the  workmen.  The  owners  of  the  iron  works  in  the  different  provinces, 
■particularly  in  Pennsylvania  and  Jersey,  tried  in  vain  to  induce  their  governments  to  prohibit  the  importation  of  foreign  iron,  or  to  clog 
it  with  high  duties.  As  this  proposition  conflicted  directly  with  the  interests  of  the  members  of  the  assembly,  as  well  as  with  those  of  their 
feUow  countrymen,  it  certainlv  could  not  be  expected  that  they  should  decide  to  pay  dearer  for  their  native  iron  .and  iron  implements, 
when  foreigners  could  supply  them  cheaper.  Formerly  the  Americans  were  able  to  send  their  pig  and  bar  iron  to  England  with  advantage, 
for  they  were  relieved  of  the  heavy  tax  which  Russian  and  Swedish  iron  paid  there.  This  was  the  case  principally  from  the  middle 
cplonies,  and  in  the  year  1768-'70  the  exports  to  England  amounted  to  about  2,.592  tons  of  bar  iron  and  4,624  tons  of  pig  iron,  with  which 
they  paid  for  a  part  at  least  of  their  return  cargoes  in  England.  In  return  they  took  back  axes,  hoes,  shovels,  nails,  and  other  manufactured 
iron  implements,  for,  although  some  of  these  articles  were  occasionally  manufactured  in  America  just  as  good  as  in  Euroi:>e,  yet  it  could 
not  be  done  under  at  least  three  times  %he  cost.  Therefore,  up  to  this  time,  the  manufacture  of  cast  iron  alone  has  been  found  to  be 
particularly  advantageous. 

It  was  not  until  our  second  war  with  Great  Britain  that  duties  were  so  increased  as  to  be  really  protective  of 
domestic  industries  against  foreign  competition. 

WAGES  AND  COST  OF  TKANSPOETATIOS"  IN  THE  lEON  AND  STEEL  INDUSTEIES  OF  THE  UNITED 

STATES  AND  GREAT  BRITAIN. 

The  present  condition  of  the  iron  and  steel  industries  of  the  United  States  is  one  of  great  prosperity;  yet  they  are 
subject  to  disadvantages  from  which  the  corresponding  industries  of  other  countries  are  relieved.  It  is  true  that  it 
cannot  now  be  said,  as  it  was  once  said,  that  they  lack  the  skill,  or  the  capital,  or  the  extensive  and  complete 
establishments  of  other  countries ;  they  are  no  longer  infant  industries  in  any  sense ;  nor  can  it  be  said  that  the  natural 
resources  for  the  manufacture  of  iron  and  steel  in  our  country  are  not  abundant  and  varied.  But  in  comparison  with 
the  iron  and  steel  industries  of  other  countries  they  are  at  a  disadvantage  in  two  important  particulars.  The  wages 
of  labor  are  much  higher  in  this  country  than  in  any  other  ironmaking  country  in  the  world ;  and  the  raw  materials 
of  production,  rich  and  abundant  as  they  are,  are  in  the  main  so  remote  from  each  other  that  a  heavy  cost  for  their 
transportation  is  incurred  to  which  no  other  ironmaking  country  is  subjected. 

With  reference  to  wages,  a  single  illustration  will  show  the  disparity  which  exists  in  the  iron  and  steel 
industries  of  this  country  and  Europe.  At  Pittsburgh  the  price  of  puddUug,  or  boUing,  iron  was  fixed  for  one  year 
on  the  30th  of  May,  1881,  in  an  agreement  between  the  employers  and  their  workmen,  at  a  viininmm  of  $5.50  per 
ton  the  price  to  be  advanced  if  the  price  of  bar  iron  should  advance  beyond  2J  cents  a  pound.  Of  the  $5.50 
the'  puddler's  helper  receives  about  one-third.  At  Philadelphia,  in  an  agreement  between  the  employers  and 
their  workmen,  on  the  24th  of  July,  1880,  the  minimum  price  of  puddling  was  fixed  for  an  indefinite  period,  which 
still  continues  at  $4  per  ton,  of  which  sum  the  helper  receives  about  one-third.    When  the  price  of  bar  iron  is 
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2J  cents  a  pound  the  price  of  puddling  is  to  be  $4.50  per  ton,  the  helper  to  receive  about  one-third.  If  the  price- 
of  bar  iron  advances  beyond  2J  cents  a  pound  the  price  of  puddling  is  to  be  advanced.  The  Pittsburgh  schedule- 
of  wages  for  puddling  prevails  in  the  western  parts  of  the  United  States,  and  the  Philadelphia  schedule  is  fairly 
representative  of  the  wages  paid  in  eastern  rolling  mills.  In  England  the  wages  of  iron  and  steel  workers  are  prob- 
ably higher  than  in  any  other  part  of  Europe.  The  north  of  England  is  the  principal  seat  of  the  iron  industry  of 
that  country.  A  board  of  arbitration  and  conciliation  for  the  manufactured-iron  trade  of  the  north  of  England 
adjusts  the  wages  of  all  rolling-mill  workmen  in  the  district  every  three  months,  upon  the  basis  of  the  average  net 
selling  price  of  rolled  iron  during  the  three  months  preceding  the  month  iu  which  the  board  meets.  The  average 
net  selling  price  of  rolled  iron  for  the  three  months  which  ended  on  the  30th  of  June,  1881,  (a  xieriod  of  prosperity 
and  good  prices,)  was  £0  2s.  2d.,  and  the  wages  of  puddlers  for  the  three  months  beginning  on  the  1st  of  August  was 
officially  declared  to  be  7s.  per  ton,  or  about  $1.75,  of  which  sum  the  puddler's  helper,  in  accordance  with  the  English 
custom,  receives  about  one-third.  The  official  announcement  of  the  adjustment  of  wages,  dated  July  29,  is  as 
follows :  "  In  accordance  with  the  slidiag-scale  arrangement  and  the  resolution  of  the  employers'  meeting  of 
February  2-1,  the  above-named  figure  of  £6  2s.  '2d.  gives  7s.  per  ton  as  the  rate  for  puddling  over  the  three  months, 
commencing  on  the  1st  of  August,  and  a  reduction  of  other  forge  and  mill  wages  of  2A  per  cent,  upon  last  quarter." 
This  announcement  is  signed  by  J.  E.  Winpenny  and  Edward  Trow,  secretaries.  The  difference  in  puddlers'' 
wages  in  the  north  of  England  and  at  Pittsburgh  and  Philadelphia  in  the  same  period  of  time  is  thus  seen  to  be 
very  great.    The  wages  of  other  rolling-mill  workmen  correspond  with  the  wages  of  puddlers  in  both  countries. 

With  regard  to  the  cost  of  transporting  raw  materials  iu  the  United  States  and  Euroi^e,  the  testimony  of  a 
distinguished  English  ironmaster  will  be  sufficient  to  show  the  great  disparity  which  exists  in  the  distances  over 
which  they  must  be  transported.  ^li\  I.  Lowthian  Bell,  a  commissioner  from  Great  Britain  to  the  Philadelphia 
Exhibition  of  1870,  says  in  his  official  report:  "The  vast  extent  of  the  territory  of  the  United  States  renders  that 
possible  which  in  Great  Britain  is  physically  impossible;  tlius  it  may  and  it  does  hai^peu  that  in  the  former  distances. 
of  nearly  1,000  miles  may  intervene  between  the  ore  and  the  coal,  whereas  with  ourselves  it  is  diflicult  to  find  a 
situation  in  which  the  two  are  separated  by  even  100  miles."  From  the  ore  mines  of  Lake  Superior  and  Missouri  to< 
the  coal  of  Pennsylvania  is  1,000  miles.  Connellsville  coke  is  taken  GOO  miles  to  the  blast  furnaces  of  Chicago,  and 
750  miles  to  the  blast  furnaces  of  St.  Louis.  The  average  distance  over  which  all  the  domestic  iron  ore  which  is 
consumed  in  the  blast  furnaces  of  the  United  States  is  transported  is  not  less  than  400  miles,  and  the  average 
distance  over  which  the  fuel  which  is  used  to  smelt  it  is  transported  is  not  less  than  200  miles.  Great  Britain  is  our 
principal  competitor  in  the  production  of  iron  and  steel.  In  France,  Germany,  Belgium,  Sweden,  and  other 
European  ironmaking  countries  the  raw  materials  of  production  may  not  be  found  in  such  close  proximity  as  in 
Great  Britain,  but  they  lie  much  nearer  to  each  other  than  is  usual  in  the  United  States.  Even  when  it  is  necessary 
to  transport  raw  materials  from  one  Eurox)ean  country  to  another,  as  in  taking  the  iron  oies  of  Spain  to  England 
or  Germany,  the  cost  of  removal  is  usually  an  unimportant  consideration  because  of  the  short  distances  they  are 
carried  and  the  facilities  which  in  most  cases  exist  for  carrying  tliem  by  water.  When  this  country  is  obliged,  from 
any  cause  whatever,  to  import  iron  ores  from  Spain  or  from  Mediterranean  ports,  the  cost  of  transportation  across 
the  Atlantic  and  from  the  Atlantic  ports  inland  imposes  a  heavy  tax  upon  the  consumer. 

But  it  is  not  only  on  the  raw  materials  that  the  cost  of  transportation  operates  as  an  impediment  to  low  prices 
for  manufactured  products.  The  manufactured  products  themselves  must  frequently  be  transported  long  distances 
to  find  consumers.  The  conditions  favorable  to  the  production  of  iron  and  steel  are  not  ecpuil  in  many  sections  of 
the  Union,  and  in  some  sections  do  not  exist  at  all;  iron  and  steel  cannot,  therefore,  be  extensively  or  profitably 
manufactured  in  all  sections.  The  country,  too,  is  of  vast  extent,  while  its  lailroad  and  other  enterprises  which 
consume  iron  and  steel  are  found  in  every  part  of  it.  It  is  noticeable,  also,  that  railroads  form  the  principal  means 
of  communication  between  producers  and  consumers  of  iron  in  this  country,  and  that  railroad  transportation  is 
much  more  expensive  than  transportation  by  natural  water  routes.  Heavy  products  of  iron  and  steel,  for  instance, 
can  be  carried  much  more  cheaply  from  Liverpool  to  the  Gulf  ports  of  the  United  States  than  from  our  own  rolling 
mills  and  blast  furnaces  which  are  not  situated  on  the  sea-coast  or  on  the  Mississijjpi  river,  and  very  few  of  them  are 
so  situated.  Iron  and  steel  rails  for  railroads  on  the  Pacific  coast  can  be  carried  more  cheaply  fi'om  Liverpool  to 
San  Francisco  than  from  Chicago  or  St.  Louis. 

To  illustrate  the  influence  uf  transportation  charges  upon  the  cost  of  production  of  iron  and  steel  the  following 
list  of  charges  upon  a  few  leading  routes  of  transportation  in  the  month  of  December,  1880,  except  on  Lake  Superior 
iron  ores,  which  are  for  the  summer  of  1880,  is  ai>pended. 

1.  FroigUt  on  the  PcunHylvania  railroad:  The  rate  ou  iron  ore,  cinder,  scrap  iron,  pig  iron,  blooms,  and  muck  bars,  from  Philadelphia 
to  Harrisburg,  was  $1. "27  per  2,000  pounds,  the  distance  being  110  miles;  from  Philadelphia  to  Johnstown,  §2.60  per  9,000  pounds,  the 
distance  being  280  miles.     These  rates  are  by  the  car  load,  and  average  1^  cents  per  mile  per  ton  of  2,240  pounds. 

TIh;  rate  on  coke  from  E  verson  to  Harrisburg  was  !j;2.;!2  per  2,000  pounds,  the  distance  being  235  miles ;  from  Everson  to  Philadelphia 
it  was  $2.97  per  2,000  pounds,  the  distance  being  345  miles.  Tliese  rates  are  also  by  the  car  load,  and  average  about  1  cent  per  mile  per 
ton  of  2,240  pounds. 

The  rate  on  manufactured  iron  from  Pittsburgh  to  Pliiladelphiawas$4pcr  2,000  pounds,  the  distance  beiug3C0  miles;  from  Pittsburgh . 
to  New  York  it  was  .^4.40  per  2,000  pounds,  the  distance  being  452  miles.     These  rates  average  IJ  cents  per  mile  per  ton  of  2,240 pounds. 
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2.  Freight  on  Lake  Superior  ores:  The  average  lake  freight  on  iron  ore  from  Marquette,  Michigan,  (the  port  of  shipment  near  the  mines, ) 
to  Lake  Erie  ports  during  the  past  season,  including  season  charters  and  single  trip  charters,  was  from  $2.50  to  $2.G5  per  2,240  pounds.  The 
rail  freight  from  Cleveland  to  Youngstowu,  65i  miles,  was  U  per  2,240  pounds;  from  Cleveland  to  Pittsburgh,  which  is  1.31  miles  by  one 
line  and  151  miles  by  another,  it  was  $2  per  2,240  pounds.     These  rail  freights  average  about  li  cents  per  mile  per  ton  of  2,240  pounds. 

3.  Freight  on  Missouri  ores:  The  railroad  which  furnishes  the  principal  supply  of  ore  for  St.  Louis  furnaces  charges  2^  cents  per  mile 
freight  per  ton,  and  uther  railroads  in  Missouri  charge  even  a  higher  rate. 

4.  Freight  on  coke  on  Ohio  railroads:  From  Connellsville,  Pennsylvania,  to  Cleveland,  Ohio,  the  freight  on  coke  was  $3  16  per  2,240 
pounds,  the  distance  being  188  miles  by  one  line  and  208  miles  by  another.  The  average  of  these  rates  is  about  IJ  cents  per  mile  per  ton  of 
2,240  pounds. 

5.  Freight  ou  pig  iron  on  western  railroads,  partly  in  Ohio :  From  the  Mahoning  valley,  Ohio,  to  Chicago,  Illinois,  the  rate  was  about 
12.80  per  2,240  pounds,  and  the  distance  was  about  385  miles,  averaging  about  f  of  a  cent  per  mile  per  ton  of  2,240  pounds. 

SOME  NOTABLE  ACHIEVEMENTS  BY  AMEHICAN  IRON  AND  STEEL  WOEKS. 

Without  extended  preface  we  now  present  a  record  of  good  work  by  American  iron  and  steel  works  which  has 
never  been  equaled  in  any  other  country.  This  record  is  compiled  from  information  which  we  have  obtained  directly 
from  the  manufacturers,  aud  relates  to  the  operations  of  the  past  few  years.  It  is  not  claimed  that  in  every  instance 
it  gives  the  heat  work  of  the  works  mentioned,  nor  that  it  invariably  gives  the  best  work  done  at  any  iron  and  steel 
works  in  our  country.  AVhile  these  pages  are  being  prepared  for  the  press  better  work  than  they  record  may  have 
been  achieved.  Nor  is  it  probable  that  every  achievement  that  would  have  deserved  a  place  in  this  chapter  has 
been  reported  to  us.  Incomplete  as  it  necessarily  is,  the  record  is  valuable  in  affording  a  fair  conception  of  our 
wonderful  progress  in  the  manufacture  of  iron  and  steel  to  the  present  time,  and  in  furnishing  the  data  for 
comparisons  in  after  years. 

BESSEMER    STEEL   AVOEKS. 

The  following  statement  embraces  a  correct  and  very  full  report  of  the  operations  of  the  Edgar  Thomson  Steel 
AVorks,  with  two  converters,  iu  the  calendar  year  1880,  in  tons  of  2,240  pounds. 

Gross  tons.        Pounds. 

Ingots,  80.50  per  cent 123,303  1,710 

Scrap  from  converters,  3.12  per  cent 4,  445  1,805 

Loss  in  conversion,  10.38  per  cent .14,  799  2, 122 

Ingots  bloomed 123,076  810 

Blooms  produced,  94.19  per  cent 116,  487  450 

Scraj)  produced  iu  blooming  department,  4.01  per  cent 4,965  2,  050 

Loss  in  blooming,  1.80  percent 2,222  2,190 

Blooms  rolled 111.705  1,710 

Eails  produced,  89.60  per  cent 100,094  1,064 

Scrap  produced  in  rail  department,  7.14  per  cent 7,  971  156 

Loss  in  rail  mill,  3.:;5  per  cent 3,  640  488 

Average  number  of  tons  steel  jier  cupola 655.  86 

Average  number  of  tons  steel  per  vessel  lining 12,  330.  00 

Average  number  of  t(ms  steel  per  vessel  bottom 90.  00 

Average  number  of  tons  steel  per  steel  ladle 91.  62 

Average  number  of  tons  steel  per  ingot  mold 110.  00 

In  the  twelve  months  ending  January  31,  1881,  the  two  converters  of  the  Edgar  Thomson  Steel  Works  made 
130,691  gross  tons  of  Bessemer  steel  ingots  ;  the  steel-rad  mill  rolled  100,722  tons  of  steel  rails ;  and  the  billet  mill 
rolled  3,421  tons  of  billets. 

The  production  of  the  Edgar  Thomson  Steel  Works  in  the  six  months  ending  June  30,  1881,  was  as  follows: 
Ingots,  70,758  gross  tons  ;  rail-,  05,087  tons ;  forgings,  1,193  tons.  The  largest  runs  made  in  these  six  months  were 
as  follows :  Best  24  hours,  023  tons  of  ingots  and  534  tons  of  rails ;  best  week,  3,433  tons  of  ingots  and  2,823  tons 
of  rails ;  best  month,  14,033  tons  of  ingots  and  11,073  tons  of  rails.  But  two  converters  were  used.  The  percentage 
of  increase  in  the  production  of  ingots  in  the  first  six  months  of  1881  over  the  same  period  in  1880  was  38.48,  aud 
iu  the  production  of  rails  it  was  50.40. 

The  Edgar  Thomson  Steel  Works,  with  tWo  converters,  made  the  following  product  in  the  ten  mouths  ending 
October  31,  1881:  Ingots,  129,284  gross  tons;  rails,  112,835  tons;  forgings,  1,220  tons.  The  largest  runs  made  in 
these  ten  months  were  as  follows :  Best  24  hours,  054  tons  of  ingots  and  578  tons  of  rails;  best  month,  14,401  tons 
of  ingots  and  13,240  tons  of  rails.  In  the  week  ending  November  5,  1881,  these  works  surpassed  their  previous 
record,  makiug  3,580  tons  of  ingots  and  3,112  tons  of  50-pound  rails,  but  they  subsequently  exceeded  even  this  large 
product.  In  November,  1881,  a  thirty-day  month,  they  produced  10,193  tons  of  Bessemer  steel  ingots  and  13,046 
tons  of  rails.  The  best  week's  work  was  3,902  tons  of  ingots  and  3,202  tons  of  50-pound  rails.  The  best  24-hours' 
work  was  700  tons  of  ingots  and  008  tons  of  50-pound  rails. 

In  the  twelve  months  ending  January  31,  1881,  the  two  converters  of  the  Cambria  Iron  Company  made 
126,194  gross  tons  of  Bessemer  steel  ingots.  In  the  month  of  January  t«hey  made  13,343  tons  of  ingots.  In  the 
week  endiuo-  January  29  they  made  3,318  tons  of  ingots.     The  best  24  hours'  work  was  595  tons  of  ingots. 
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The  blooBiing  mill  of  the  Cambria  Iron  Company  rolled  127,837  gross  tons  of  blooms  in  1880;  its  best  month's 
work  -was  14,709  tons  in  March,  1881 ;  its  best  week's  work  was  3,306  tons  in  the  week  ending  November  27, 1880; 
its  best  day's  work  was  612  tons  on  February  28,  1881. 

The  rail  mill  of  the  Cambria  Iron  Company  rolled  9,985  gross  tons  of  steel  rails  in  May,  1881;  in  the  week 
ending  May  21,  1881,  it  rolled  2,415  tons. 

The  Bethlehem  Iron  Company,  with  two  converters,  in  October,  1S81,  made  14,646  gross  tons  of  ingots.  Its 
best  week's  work  was  3,857  tons,  and  best  24  hours'  work  was  G54  tons.  Although  the  Bethlehem  Iron  Company 
has  four  converters  it  had  at  the  time  sufficient  blowing  apparatus  for  only  two  of  them.  One  of  the  two  new 
converters  was,  however,  occasionally  used  in  place  of  one  of  the  two  old  ones. 

The  best  work  by  the  Bethlehem  Iron  Company's  blooming  mill  and  steel-rail  mills  has  been  as  follows:  Best 
24  hours,  679  gross  tons  of  blooms  and  458  tons  of  rails;  best  week,  3,589  tons  of  blooms  and  2,875  tons  of  rails; 
best  month,  14,663  tons  of  blooms  and  11,336  tons  of  rails.  In  the  same  month  for  which  the  rail  production  is 
here  given  the  billet  mill  rolled  1,314  tons  of  steel  billets. 

In  the  week  ending  September  11,  1880,  the  Lackawanna  Iron  and  Coal  Company's  steel  works  made  2,830 
gross  tons  of  Bessemer  steel  ingots  with  two  converters.  The  steel-rail  mill  in  the  same  week  made  2,156  tons  of 
first-quality  Bessemer  steel  rails. 

In  the  week  ending  October  29, 1881,  the  two  converters  of  the  Albany  and  Rensselaer  Iron  and  Steel  Company 
made  2,906  gross  tons  of  Bessemer  steel  ingots;  the  blooming  mill  rolled  all  of  these  ingots.  In  this  week  the  best 
8  hours'  work  was  210  tons  of  ingots ;  the  best  24  hours'  work  was  544  tons  of  ingots.  The  rail  mill  rolled  2,230 
tons  of  steel  rails  in  this  week. 

In  the  month  of  October,  1881,  the  Albany  and  Eensselaer  Iron  and  Steel  Company,  with  two  converters,  and 
but  three  cupolas — running  only  two  of  them  at  one  time,  made  11,629  gross  tons  of  Bessemer  steel  ingots ;  the 
blooming  mill  rolled  all  of  these  ingots,  and  the  rail  mill  rolled  8,748  tons  of  steel  rails ;  the  18-inch  steel  merchant 
tram  rolled  1,070  tons  of  steel  billets  and  merchant  bars;  the  16-inch  train  rolled  1,398  tons  of  steel  billets  and 
merchant  bars,  losing  one  week  owing  to  repairs;  the  sheet  mill  rolled  343  tons  of  steel  slabs  and  sheets;  the 
9-inch  train  roUed  332  tons  of  merchant  steel. 

In  the  month  of  January,  1880,  the  two  converters  of  the  Joliet  Steel  Company  produced  10,640  gross  tons 
of  Bessemer  steel  ingots,  and  the  steel-rail  mill,  although  four  turns  were  lost,  produced  in  the  same  time  8,000 
tons  of  Bessemer  steel  rails. 

The  steel  works  of  the  Vulcan  Steel  Comi>any,  at  Saint  Louis,  were  not  irat  in  complete  running  order  until 
September,  1881.  Their  record  for  October  is  as  follows:  Ingots,  8,977  gross  tons;  blooms,  7,778  tons;  rails,  6,403 
tons. 

ANTHRACITE   BLAST    FURNACES. 

One  of  the  furnaces  of  the  Bethlehem  Iron  Company,  at  Bethlehem,  Pennsylvania,  70  feet  by  17  feet,  made 
1,737  gross  tons  of  pig  iron  in  one  month,  428  tons  in  one  week,  and  61  tons  in  one  day  in  1878. 

The  Crane  Iron  Company's  furnace  No.  6,  at  Catasauqua,  Pennsylvania,  65  feet  by  18  feet,  made  340  gross  tons 
of  No.  1  foundry  pig  iron  in  one  week  in  August,  1875;  in  four  weeks  it  made  1,301  tons. 

One  of  the  Coleraine  furnaces,  at  Eedington,  Northampton  county,  Pennsylvania,  60  feet  by  18  feet,  made 
13,193  gross  tons  of  pig  iron  in  1874;  weekly  average,  253 J  tons. 

The  Durham  furnace,  belonging  to  Cooper  &  Hewitt,  situated  at  Eiegelsville,  Bucks  county,  Pennsylvania,  76 
feet  by  20  feet,  made  425  gross  tons  of  pig  iron  in  the  week  ending  May  31,  1879;  the  largest  day's  work  was  65 
tons.     On  Saturday,  June  7,  the  product  was  70  tons. 

The  No.  1  fnmace  of  the  Lackawanna  Iron  and  Coal  Company,  at  Scranton,  Pennsylvania,  during  the  fourteen 
weeks  ending  March  13,  1880,  made  an  average  of  544  gross  tons  weekly,  and  the  Franklin  furnace,  owned  by  the 
same  company,  but  situated  in  Sussex  county.  New  Jersey,  made,  during  the  same  time,  478J  tons  weekly.  Each 
furnace  is  67  feet  by  21^  feet. 

The  furnace  of  the  Warwick  Iron  Company,  at  Pottstown,  Pennsylvania,  55  feet  by  16  feet,  made  the  following 
record  in  the  two  weeks  ending  May  24  and  31,  1879,  respectively. 

Cubic  feet  of  air  used  per  minute .' 8, 655  8, 655 

Preseuro  of  blast 8. 40  8.60 

Area  of  all  tuyere  nozzles 57.  60  57. 60 

Tons  of  pig  iron  produced  (2,268  pounds) 414  410 

Tons  of  coal  consumed  per  ton  of  iron 1. 24  1. 25 

Cubic  feet  of  air  to  one  ton  of  iron 201,696  196,296 

Cubic  feet  of  air  consumed  per  pound  of  coal 72.  61  70. 55 

Minutes  stopped  during  week  433  782 

Yield  of  ore,  per  cent 48.78  46.51 

Temperature  of  blast,  Fahrenheit 825°  825° 

The  furnace  of  the  Pottstown  Iron  Company,  at  Pottstown,  Pennsylvania,  in  the  week  ending  February  26, 

1881,  made  461  gross  tons  of  pig  iron.    The  dimensions  of  the  furnace  are  60  feet  by  16  feet. 
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The  No.  1  furnace  of  the  Phoeuix  Iron  Company,  at  Phcenbcville,  Pennsylvania,  made  the  following  record  for 
the  week  ending  April  23,  1881. 

Dimensions 15  feet  bosli,  52  feet  working  height 

Pig  iron  made 456.13  gross  tons. 

Fuel  used  per  ton  of  pig  iron 2,4C4  pounds. 

Temperature  of  blast,  Fahreubeit 840°. 

Blast  pressure 8  pounds. 

Revolutions  of  engine,  7  feet  by  7  feet 20 

"Volume  of  air  per  minute 10,775  eubic  feet. 

Yield  of  ore 50  per  cent. 

Burden 1.6  tons  ore  to  1  ton  of  coal. 

Quality  of  iron , Open  ^i  ay. 

Extraordinary  stoppage  6  hours. 

The  No.  3  furnace  of  the  Phoenix  Iron  Company,  58  feet  by  14  feet,  in  the  week  ending  July  '2?,,  1881,  made 
359.6  gross  tons  of  pig  iron,  consuming  2,954  pounds  of  anthracite  coal  per  ton  of  pig  iron  made ;  in  the  week 
ending  September  17,  1881,  it  made  397.5  tons. 

One  of  the  Onondaga  furnaces,  at  Geddes,  New  Yorli,  CO  feet  by  15  feet,  oiipart  colce,  made  2,093  gross  toE.s  of 
pig  iron  in  two  months  in  1876. 

The  Clove  furnace  of  the  Parrott  Iron  Company,  in  Orange  county,  New  York,  55  feet  bj'  IC  feet,  made  a 
continuous  blast  of  10  years  and  19  daj^s,  from  May  26,  1871,  to  June  14,  1881,  during  which  time  it  produced 
101,245  tons  of  pig  iron  of  2,240  pounds  to  the  ton,  75  per  cent,  of  which  was  No.  1  foundry  pig  iron.  Tlie  fuel 
used  for  the  first  seven  years  was  exclusively  anthracite  coal,  but  in  the  last  three  years  a  small  quantity  of  coke 
was  occasionally  used  as  a  mixture. 

BITUMINOUS   BLAST   FURNACES. 

On  March  28,  1880,  the  A  furnace  of  the  Edgar  Thomson  Steel  Works,  near  Pittsburgh,  Pennsylvania,  65  feet 
by  13  feet,  made  113  gross  tons  of  pig  iron,  with  a  consumption  of  1,965  pounds  of  coke  per  ton  of  pig  iron,  and  on 
ores  yielding  54.02  per  cent.  The  B  furnace,  80  feet  by  20  feet,  made  208  tons  of  pig  iron  on  November  22,  1880. 
The  C  furnace,  80  feet  by  20  feet,  made  224  tons  of  pig  iron  on  April  28, 1881,  the  fuel  consumption  being  at  the 
rate  of  a  ton  of  coke  to  the  ton  of  pig  iron.  The  best  week's  work  of  the  0  furnace  was  1,3."')7  tons,  and  the  best 
month's  work  was  5,598  tons. 

In  the  week  ending  March  28,  1870,  the  Lucy  furnace  No.  1,  75  feet  by  20  feet,  at  Pittsburgh,  Pennsylvania, 
made  857  gross  tons  of  pig  iron;  in  the  seven  days  ending  March  31  it  made  045  tons;  in  the  month  of  March  it 
made  3,684  tons,  a  daily  average  of  118  tons.     On  November  21,  1880,  it  made  202  tons  in  24  hours. 

The  Isabella  furnace  No.  1,  at  Etna,  Allegheny  county,  Pennsylvania,  75  feet  by  18  feet,  made  702  gross  tons 
of  pig  iron  in  one  week  in  1875.  The  Isabella  furnace  No.  2,  75  feet  by  20  feet,  made  770  tons  in  one  week  in 
November,  1875;  its  best  day's  work  in  the  same  week  was  116  tons.  In  one  calendar  month  in  1875  it  made  3,163 
tons.    No.  1  has  recently  been  widened  to  20  feet,  and  has  made  1,130  tons  in  oue  week  in  1881. 

One  of  Shoenberger,  Blair  &  Co.'s  furnaces,  at  Pittsburgh,  Pennsylvania,  65  feet  by  13i  feet,  made  423  gross 
tons  of  pig  iron  in  one  week  in  December,  1876. 

One  of  Laughlin  &  Co.'s  Eliza  furnaces,  at  Pittsburgh,  Pennsylvania,  61  feet  by  16  feet,  made  in  one  day,  in 
1880, 130  gross  tons  of  pig  iron;  in  two  consecutive  days  it  made  253  tons. 

The  Neshannock  furnace,  at  New  Castle,  Pennsylvania,  60  feet  by  16  feet,  made  670  gross  tons  of  pig  iron  in 
one  week  in  December,  1881,  its  daily  product  being  82,  83,  91,  97,  104,  108,  and  114  tons. 

The  Ormsby  furnace,  at  Sharpsville,  Mercer  county,  Pennsylvania,  50  feet  by  12  feet,  made  301  gross  tons  of 
pig  iron  in  the  week  ending  January  22,  1876. 

The  Rebecca  furnace  of  the  Kittanning  Iron  Company  Limited,  at  Kittanning,  Armstrong  county,  Pennsylvania, 
65  feet  by  16  feet,  made  475  gross  tons  of  pig  iron  in  one  week  in  March,  1881. 

Dunbar  furnace  No.  1,  at  Dunbar,  Fayette  county,  Pennsylvania,  77  feet  by  20  feet,  made  in  a  thirty-day  month, 
in  1880,  2,182  gross  tons  of  pig  iron  on  83  bushels  of  coke  to  the  ton;  the  ores  yielded  for  that  month  42.5  per  cent, 
of  metallic  iron.  The  best  week's  work  during  the  month  was  520  tons,  and  the  best  day's  work  was  80  tons.  The 
best  three  days'  work  during  this  entire  blast  was  83,  85,  and  87  tons,  respectively. 

The  Centennial  furnace  of  the  Cambria  Iron  Company,  at  Johnstown,  Pennsylvania,  75  feet  by  20  feet,  made 
578  gross  tons  of  pig  iron  in  one  week  in  May,  1877. 

The  No.  2  furnace  of  the  Pennsylvania  Steel  Company,  at  Steelton,  Dauphin  county,  Pennsylvania,  75  feet  by 
20  feet,  o.a  fuel  consisting  of  one-third  anthracite  and  two-thirds  coke,  made  2,916  gross  tons  of  pig  iron  in  November, 
1878;  725  tons  in  one  week;  and  107  tons  in  one  day. 

The  furnace  of  the  Low  Moor  Iron  Company  of  Virginia,  at  Low  Moor,  Aljeghany  county,  Virginia,  75  feet  by 
18  feet,  made  110  tons  of  pig  iron  on  October  8,  1881,  each  ton  weighing  2,300  pounds;  703  tons  in  the  week 
ending' October  8,  1881;  and  2,563  tons  in  the  month  of  September,  188 1.  The  fuel  used  was  coke  made  at  the 
company's  coke  ovens  from  New  river  coal.  ^^ 

56  M  M 


V 


148  THE  MANUFACTURE  OF  IRON  AND  STEEL. 

The  following  details  show  small  fuel  consumption  in  smelting  lean  ores  by  the  furnace  of  the  Furnaceville 
Iron  Company,  in  Wayne  county,  New  York,  in  1881. 

Dimensions  of  furnace 50  feet  by  11  feet. 

Average  yield  of  ore  for  five  weeks , 40.58  per  cent. 

Temperature  of  blast 845  degrees. 

Burden  per  gross  ton  of  coal 1.762  tons  of  ore. 

Anthracite  coal  used  per  ton  of  pig  iron  made 3, 132  pounds. 

With  an  ore  yielding  .56^  per  cent,  the  consumption  of  coal  would  have  been  but  2,251  pounds. 

IRON  ROLLING    MILLS. 

The  Union  Iron  Company  of  Buffalo,  New  York,  in  July,  1874,  rolled  two  beams  15  inches  deep,  having  two 
flanges  5|  inches  wide  and  web  five-eighths  of  an  inch  thick.  The  beams,  including  crop  ends,  were  53  feet  long; 
the  piles  weighed  3,851  pounds,  and  were  13  feet  ■'>  inches  long;  thfe  finished  beams  weighed  200  pounds  to  the  yard, 
were  50  feet  in  length,  and  the  total  weight  of  each  was  3,333  pounds. 

The  Phoeni.K  Iron  Company,  of  Phoenixville,  Pennsylvania,  in  October,  1881,  rolled  a  IJ-inch  "guide  round" 
bar  of  iron,  which,  when  trimmed,  measured  65  feet  5  inches  in  length,  and  a  f-inch  "guide  round"  bar  which 
trimmed  116  feet. 

In  seven  weeks  ending  May  3,  1879,  the  Central  Ij^ou  Works,  at  Harrisburg,  Pennsylvania,  made  1,070  gross 
tons  of  boiler  plate  and  tank  iron  from  three  heating  furnaces.  The  last  week's  work  was  177i  tons,  and  the 
average  of  the  last  three  weeks  was  171  tons. 

The  Pennsylvania  Iron  Works,  at  Danville,  Pennsylvania,  in  12  hours,  in  October,  1874,  heated,  rolled, 
straightened,  and  punched,  ready  for  use,  156  gross  tons  of  iron  rails,  using  one  train  of  rolls. 

GraiT,  Bennett  &  Co.,  of  Pittsburgh,  Pennsylvania,  in  October,  1875,  roiled  some  thin  sheet  iron,  of  which  it 
took  15,500  leaves  to  make  an  inch  in  thickness. 

The  Iron  and  Steel  Company  of  fronton,  Ohio,  in  September,  1871,  rolled  a  thin  sheet  of  iron,  a  piece  of  which, 
3  inches  wide  by  5  inches  lo'ng,  weighed  only  19  grains. 

The  Cleveland  Eolling  Mill  Company,  of  Cleveland,  Ohio,  on  October  12,  1877,  rolled  51,030  pounds  of  No.  4 
wire  rods  in  9  hours. 

NAIL  FACTORIES. 


The  Wheeling  Iron  and  Nail  Company,  of  Wheeling,  West  Virginia,  in  February,  1874,  cut  6,826  kegs  of  nails 
in  one  week  with  105  machines.     One  man  cut  176  kegs  of  eightpenny  nails  that  week. 

In  the  week  ending  May  3, 1879,  Charles  L.  Bailey  &  Co.'s  Chesapeake  nail  works,  at  Harri.sburg,  Pennsylvania, 
uiiule  .■),7S2  kegs  of  cut  nails  with  66  nail  machines,  running  single  turn. 


CRUCIBLE    STEEL   WORKS. 

Park,  Brother  &'  Co.,  of  Pittsburgh,  Pennsylvania,  in  September,  1874,  rolled  a  crucible  steel  plate  ISO  inches 
l(jiig,  53  inches  wide,  and  three-fourths  of  an  inch  thick,  weighing  2,700  pounds. 

Singer,  Nimick  &  Co.,  of  Pittsburgh,  Pennsylvania,  in  July,  1877,  rolled  for  Emerson,  Smith  &  Co.,  of  Beaver 
Falls,  Pennsylvania,  a  band  saw  in  one  continuous  piece,  .")4  feet  long,  8  inches  wide,  and  of  No.  15  gauge. 

FORGIXGS. 

In  May,  1881,  the  Nashua  Iron  and  Steel  Company,  of  Nashua,  New  Hampshire,  forged  a  steamboat  shaft 
weighing  20,230  pounds  from  an  open-hearth  steel  ingot  weighing  26,000  pounds.  The  largest  hammer  owned  by 
this  company  is  rated  at  ten  tons,  and  is  double-acting,  the  steam  following  the  piston  in  its  descent.  Iron  shafts 
weighing  15  tons  can  be  readily  worked  under  this  hammer. 

The  Beading  Iron  Works,  at  Beading,  Pennsylvania,  have  five  hammers  in  theii"  forge  department,  weighing 
from  750  pounds  to  10  tons.     One  marine  shaft  made  by  them  during  the  civil  war  weighed  42  tons. 

THE  LARGEST  STEAM  HAMMER. 

On  the  6th  of  September,  1881,  Park,  Brother  &  Co.,  of  Pittsburgh,  put  in  operation  for  the  first  time  their 
17-tou  steam  hammer,  which  is  the  largest  in  the  United  States.  It  will  work  steel  ingots  2  feet  square.  The 
hammer  itself  was  built  by  Wm.  B.  Bement  &  Son,  of  Philadelphia.  The  anvil,  which  is  the  heaviest  iron  casting 
ever  made  in  this  country,  weighing  160  tons,  was  cast  a  few  feet  from  its  place  with  five  cupolas,  under  the 
direction  of  Park,  Brotlier  &  Co.,  on  October  5,  1880;  its  dimensions  are  11  feet  high,  8  by  10  feet  at  the  base,  and 
tapeiing  to  4  ))y  6  feet  at  the  top.  The  hammer  and  its  fittings  occupy  a  ground  space  26  feet  long  by  13  feet  wide. 
Its  heif'ht  from  the  ground  is  32  leet.  The  framing  is  of  wrought-iron  plates  from  I  of  an  inch  to  IJ  inches  thick, 
bolted  and  riveted  and  strengthened  with  angle  irons.  The  weight  of  the  cast-iron  cylinder  is  about  11  tons,  the 
bore  40  inches,  and  the  stroke  9  feet.     Tlio  piston,  rod,  ,-am,  and  die  weigh  about  17  tons.     When  the  steam  is 
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admitted  on  top  of  the  piston  it  will  produce  an  additional  force  or  weight  of  about  50  tons,  making  67  tons 
pressure  in  all  when  the  ram  or  hammer  is  stationary.  The  whole  cost  of  the  hammer,  anvil,  and  fittings,  ready 
for  operation,  is  estimated  at  $52,000. 

HEAVY   CASTINGS. 

In  the  spring  of  1881  a  large  steam  cylinder  was  cast  in  the  city  of  Xew  York  at  the  Morgan  iron  works  of  John 
Roach  &  Co.  It  was  intended  for  a  vessel  for  the  Old  Ooloay  Steamboat  Company.  The  weight  of  the  rough  casting 
was  30  tons.    This  cylinder  has  a  stroke  of  16  feet  IJ  inches,  and  a  diameter  of  110  inches. 

On  the  21th  of  October,  1881,  the  breech  section  of  a  large  cannon  was  cast  in  the  city  of  Reading,  Pennsylvania, 
by  the  Reading  Iron  Works.  The  weight  of  the  rough  casting  was  20  tons.  The  breech  section  is  15  feet  in  length. 
The  barrel  section  will  be  10  feet  long,  to  be  made  of  steel  by  the  Midvale  Steel  Company,  and  the  entire  length  of 
the  cannon  will  be  25  feet.  It  is  a  Lyman-Haskell  accelerating  gun,  intended  to  throw  a  ball  12  miles,  although  it 
will  have  but  a  6-inch  bore. 

In  July,  1862,  the  I.  P.  Morris  Company's  Port  Richmond  iron  works,  at  Philadelphia,  cast  an  anvil  block  for  a 
steam  hammer  for  the  Lackawanna  Iron  and  Coal  Company  which  was  9  feet  square  at  the  base  and  7  feet  9  inches 
high,  its  rough  weight  being  61,000  pounds. 

During  the  civil  war  Charles  Knap's  Fort  Pitt  foundry,  at  Pittsburgh,  then  under  the  management  of  William 
Metcalf,  cast  several  20-iuch  Rodman  guns  weighing  80  tons  in  the  rough  and  116,000  pounds  when  finished.  For 
each  of  these  guns  100  tons  of  iron  was  melted  to  provide  against  accidents. 

In  1881  the  Atlas  Works,  at  Pittsburgh,  cast  two  anvils  for  the  Siemens- Anderson  Steel  Company,  which  weighed 
22  tons  and  16  tons,  respectively. 

lEON   AND   STEEL   RAILS. 

The  excellent  wearing  qualities  of  American  iron  rails  have  been  conclusively  demonstrated  by  long  experience. 
This  was  illustrated  at  the  Philadelphia  Exhibition  in  1876,  when  the  Cambria  Iron  Company  displayed  an  iron  rail 
that  had  been  in  use  nineteen  years,  three  rails  that  had  been  in  use  eleven  years,  and  five  rails  that  had  been  in  use 
ten  years,  all  under  severe  wear.  The  same  company  also  exhibited  two  iron  rails  which  bridged  a  gap  12  feet  wide 
and  12  feet  deep  that  had  been  washed  out  under  the  track  of  a  western  railroad,  and  which  carried  safely  over  the 
gap  an  engine  weighing  57,400  pounds  and  a  train  of  seven  cars.  The  American  Iron  and  Steel  Association  collected 
a  mass  of  statistics  in  1879  from  American  railroads  relative  to  tbe  wear  of  domestic  and  foreign  steel  rails,  and  the 
general  conclusion  was  derived  that  American  steel  rails  are  superior  to  English  steel  rails,  while  the  testimony  of 
the  Pennsylvania  Railroad  Company  demonstrated  that  the  American  steel  rails  which  had  been  laid  in  its  tracks 
were  wearing  almost  twice  as  well  as  the  foreign  steel  rails  it  was  also  using. 

AN  INNOVATION   IN   THE  EMPLOYMENT   OF   LABOR. 

In  this  connection  reference  may  be  made  to  the  innovation  which  has  taken  place  at  a  few  of  the  blast 
furnaces  and  steel  works  of  the  country  in  dividing  the  day  of  24  hours  into  three  turns,  or  shifts,  of  8  hours  each, 
with  one  set  of  hands  for  each  turn.  The  recent  experience  of  the  general  superintendent  of  the  Edgar  Thomson 
Steel  Works  may  be  quoted  in  favor  of  the  proposition  that  this  new  departure  in  the  employment  of  labor  in 
exhausting  situations  at  American  iron  and  steel  works  is  beneficial  alike  to  the  employer  and  his  workmen.  He 
says :  "In  increasing  the  output  of  these  works  I  soon  discovered  that  it  was  entirely  out  of  the  question  to  expect 
human  flesh  and  blood  to  labor  incessantly  for  12  hours;  therefore  it  was  decided  to  put  on  three  turns,  reducing 
the  hours  of  labor  to  8.  This  has  proved  to  be  of  immense  advantage  to  both  the  company  and  the  workmen, 
the  latter  now  earning  more  in  8  hours  than  they  formerly  could  in  12  hours;  while  the  men  can  work  harder 
constantly  for  8  hours  because  they  have  16  hours  for  rest. " 

FOREIGN    TESTIMONY    TO    THE   EXCELLENCE    OF   A3IERICAN   METALLURGICAL   PRACTICE. 

English  technical  journals  frankly  confess  the  superior  skill  and  mechanical  enterprise  displayed  in  the 
management  of  the  iron  and  steel  works  of  the  United  States.  On  the  7th  of  January,  1881,  The  Engineer,  of 
London,  said: 

The  United  States  ii-onmasters  are  beating  us  by  100  per  cent,  in  tlie  output  from  their  plant.  With  one  pair  of  converters  tbcy  can 
do  as  much  as  and  more  than  wc  can  do  with  two  pairs;  and,  while  our  blast  furnaces  turn  out  480  tons  of  pig  per  week,  theirs,  much 
smaller,  give  as  much  as  1,100  tons  a  week.  In  the  rail  mills,  and  bar  and  sheet  mills,  matters  are  in  much  the  same  condition.  If  we 
are  asked  to  what  is  this  superiority  due,  we  reply  that  it  is  to  be  traced,  to  some  extent,  to  better  organization,  and  in  others  to  better 
plant.  In  the  Bessemer  works,  for  example,  the  drill  of  the  men  employed  is  perfect,  and  a  converter  is  never  stopped  for  days  while 
being  lined  np  and  rebottomed.  The  converter  alone  represents  but  a  small  part  of  the  plant ;  but  when  a  converter  is  standing  so  to  a 
certain  extent  do  the  blowing  engines,  the  hydraulic  appliances,  ingot  molds,  and  very  probably  the  hammer,  the  cogging  mill,  and  the 
rail  train.  What  would  be  thought  of  a  foundry  which  was  closed  while  a  5-ton  ladle  was  being  relined?  In  the  United  States,  for  a 
long  time  back,  the  moment  a  converter  is  bumed  out  it  is  taken  away,  and  a  new  one  put  in  its  place.  The  operation  requires,  we 
understand,  about  half  an  hour  at  the  most.  In  how  many  English  steel  works  is  the  same  plan  pursued?  A  great  deal  of  the  blast- 
furnace plant  of  Great  Britain  is  antiquated,  and  the  sooner  it  is  replaced  with  mgre  modern  plant  the  better.     We  may  cite,  as  an 
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CONCLUSION. 

In  reviewing  the  historical  pages  of  this  report  the  most  striking  fact  that  presents  itself  for  consideration  is 
the  great  stride  made  by  the  world's  iron  and  steel  industries  in  the  last  hundred  years.  In  1788  there  were  only  85 
blast  furnaces  in  Great  Britain,  most  of  which  were  small,  and  their  total  production  was  only  68,300  tons  of  pig  iron. 
In  1880  Great  Britain  had  967  furnaces,  maoy  of  which  were  very  large,  and  their  production  was  7,749,233  tons.  A 
hundred  years  ago  there  were  no  railroads  in  the  world  for  the  transportation  of  freight  and  passengers.  Iron  ships 
were  unknown,  and  all  the  iron  bridges  in  the  world  could  be  counted  on  the  fingers  of  one  hand.  Without  raUroads 
and  their  cars  and  locomotives,  and  without  iron  ships  and  iron  bridges,  the  world  needed  but  little  iron.  Steel  was 
still  less  a  necessity,  and  such  small  quantities  of  it  as  were  made  were  mainly  used  in  the  manufacture  of  tools  with 
cutting  edges. 

The  great  progress  made  by  the  world's  iron  and  steel  indastries  in  the  last  hundred  years  is  as  marked  in  the 
imxjrovement  of  the  processes  of  manufacture  as  in  the  increased  demand  for  iron  and  steel  products.  A  hundred 
years  ago  all  bar  iron  was  laboriously  shaped  under  the  trip-hammer;  none  of  it  was  rolled.  Nor  was  iron  of  any 
kind  refined  at  that  time  in  the  puddling  furnace;  it  was  all  refined  in  forges,  and  much  of  it  was  made  in  primitive 
bloomary  forges  directly  from  the  ore.  Nearly  all  of  the  blast  furnaces  of  a  hundred  years  ago  were  blown  with 
leather  or  wooden  bellows  by  water-power,  and  the  fuel  used  in  them  was  chiefly  charcoal.  Steam-power,  cast-iron 
blowing  cylinders,  and  the  use  of  bituminous  coal  had  just  been  introduced.  Less  than  sixty  years  ago  heated  air 
had  not  been  used  in  the  blowing  of  blast  furnaces,  and  fifty  years  ago  anthracite  coal  had  not  been  used  in  thein, 
except  experimentally.  Thirty  years  ago  the  Bessemer  process  for  the  manufacture  of  steel  had  not  been  heard  of, 
and  the  open-hearth  process  for  the  manufacture  of  steel  had  not  been  made  a  practical  success.  Thirty  years  ago 
the  regenerative  gas  furnace  had  not  been  invented.  The  nineteenth  century  has  been  the  most  prolific  of  all  the 
centuries  in  inventions  which  have  improved  the  methods  of  manufacturing  iron  and  steel,  and  which  have  facilitated 
their  production  in  large  quantities. 

The  nexit  most  important  fact  that  is  presented  in  the  historical  chapters  of  this  report  is  the  astonishing  progress 
which  the  iron  and  steel  industries  of  the  United  States  have  made  within  the  last  twenty  years.  During  this  period 
we  have  not  only  utilized  all  cotemporaneous  improvements  in  the  manufacture  of  iron  and  steel,  but  we  have  shown 
a  special  aptitude,  or  genius,  for  the  use  of  such  improvements  as  render  possible  the  production  of  iron  and  steel  in 
large  quantities.  Enterprising  and  courageous  as  the  people  of  this  country  have  always  been  in  the  manufacture 
of  iron  and  steel,  they  have  shown  in  the  last  twenty  years  that  they  have  in  all  respects  been  fully  alive  to  the  iron 
and  steel  requirements  of  our  surprising  national  development.  If  we  had  not  applied  immense  blowing  engines  and 
the  best  hot-blast  stoves  to  our  blast  furnaces  our  present  large  production  of  pig  iron  would  have  been  impossible. 
If  we  had  not  built  numerous  large  rolling  mills  we  could  not  have  had  a  sufficient  supply  of  plate  iron  for  locomotive 
and  other  boilers,  the  hulls  of  iron  ships,  oil  tanks,  nails  and  spikes,  and  other  important  uses;  nor  of  sheet  iron  for 
stoves  and  domestic  utensils;  nor  of  tee,  angle,  and  channel  iron  for  bridge-building  and  general  construction 
purposes;  nor  of  iron  rails  for  our  railroads;  nor  of  bar  iron  and  rod  iron  for  a  thousand  uses.  If  we  had  not 
promptly  introduced  the  Bessemer  process  the  railroads  of  the  country  could  not  have  been  supplied  with  steel  rails, 
and  without  the  four  and  a  half  million  tons  of  American  steel  rails  that  have  been  laid  down  in  the  past  twelve 
years  our  trunk  railroads  could  not  have  carried  their  vast  tonnage  of  agricultural  and  other  products,  for  iron  rails 
could  not  have  endured  the  wear  of  this  tonnage.  If  we  had  not  established  the  manufacture  of  crucible  steel  and 
introduced  the  open-hearth  process  there  would  have  been  a  scarcity  of  steel  in  this  country  for  the  manufacture  of 
agricultural  implements,  springs  for  railway  passenger  cars,  tires  for  locomotives,  etc.  Foreign  countries  could  not 
in  late  years  have  supplied  our  extraordinary  w  ants  for  pig  iron,  rolled  iron,  iron  and  steel  rails,  and  crucible  and 
open-hearth  steel,  for,  if  there  were  no  other  reasons,  the  naturally  conservative  character  of  their  people  would  have 
prevented  them  from  realizing  the  magnitude  of  those  wants.  If  our  iron  and  steel  industries  had  not  been  developed 
in  the  past  twenty  jears  a.s  they  have  been  it  is  clear  that  our  railroad  system  could  not  have  been  so  wonderfully 
extended  and  strengthened,  and  without  this  extension  of  our  railroads  we  could  not  have  produced  our  large  annual 
surplus  of  agricultural  products  for  exportation,  nor  could  our  population  have  been  so  largely  increased  by 
immigration  as  it  has  been. 

We  cannot  fully  comprehend  the  marvelous  nature  of  the  changes  which  have  taken  place  in  the  iron  and  steel 
industries  of  this  country  in  recent  years  unless  we  compare  the  early  history  of  those  industries  with  their  present 
development. 

In  Alexander  Hamilton's  celebrated  Report  on  the  Subject  of  Manufactures,  presented  to  Congress  oh  the  5th  of 
December,  1791,  just  ninety  years  ago,  it  was  stated  with  evident  satisfaction  that  "  the  United  States  already  in  a 
great  measure  supply  themselves  with  nails  and  spikes,"  so  undeveloped  and  primitive  was  our  iron  industry  at 
that  time.  In  the  preceding  year,  1790,  Morse's  Ocography  claimed,  in  a  description  of  New  Jersey,  that  "in  the 
whole  state  it  is  supposed  there  is  yearly  made  about  1,200  tons  of  bar  iron,  1,200  ditto  of  pigs,  and  80  of  nail  rods," 
and  in  1802  it  was  boastin<;ly  declared  in  a  memorial  to  Congress  that  there  were  then  150  forges  in  New  Jersey, 
''  which  at  a  moderate  calcnlation  would  produce  twenty  tons  of  bar  iron  each  annually,  amounting  to  3,000  tons." 
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In  1880  there  were  several  rolling  mills  in  New  Jersey  and  several  hundred  in  the  United  States  which  could  each 
produce  much  more  bar  iron  in  a  year  than  all  of  the  150  forges  of  New  Jersey  would  produce  in  1802. 

Less  than  fifty  years  ago  the  American  blast  furnace  which  would  make  four  tons  of  pig  iron  in  a  day,  or  28 
tons  in  a  week,  was  doing  good  work.  We  had  virtually  made  no  progress  in  our  blast-furnace  practice  since 
colonial  days.  In  1831  it  was  publicly  proclaimed  with  some  exultation  that  "  one  furnace  erected  in  Pennsylvania 
in  1830  will  in  1831  make  1,100  tons  of  pig  iron."  But,  as  George  Asmus  has  well  said,  "  a  time  came  when  men 
were  no  longer  satisfied  with  these  little  smelting-pots,  into  which  a  gentle  stream  of  air  was  blown  through  one 
nozzle,  which  received  its  scanty  supply  from  a  leather  bag,  squeezed  by  some  tired  water-wheel."  After  1840  our 
blast-furnace  practice  gradually  improved,  but  it  was  not  until  about  1805  that  any  furnace  in  the  country  could 
produce  150  tons  of  pig  iron  in  a  week.  Ten  years  later,  in  1875,  we  had  several  furnaces  which  could  each  make 
700  tons  of  pig  iron  in  a  week  ;  in  1880  we  had  several  which  could  each  make  1,000  tons  in  a  week;  and  in  1881 
we  had  one  furnace  which  made  224  tons  in  a  day,  1,357  tons  in  a  week,  and  5,598  tons  in  a  month. 

In  1810,  seventy  years  ago,  we  produced  only  917  tons  of  steel,  none  of  which  was  crucible  steel.  In  1831, 
fifty  years  ago,  we  produced  only  about  2,000  tons  of  steel,  not  one  pound  of  which  was  crucible  steel  of  the  best 
quality.  So  imperfect  were  our  attainments  as  steelmakers  in  1831  that  we  considered  it  a  cause  of  congratulation 
that  ''American  competition  had  excluded  the  British  common  blister  steel  altogether."  In  1880  we  had  virtually 
ceased  to  make  even  the  best  blister  steel,  better  steel  having  taken  its  place,  and  in  that  year  we  produced 
1,247,335  gross  tons  of  steel  of  all  kinds,  64,664  tons  of  which  was  crucible  steel.  Our  production  of  Bessemer 
steel  and  Bessemer  steel  rails  in  1880  was  larger  than  that  of  Great  Britain. 

It  was  not  until  1844  that  we  commenced  to  roll  any  other  kind  of  rails  than  strap  rails  for  our  railroads,  and 
not  even  in  that  year  were  we  prepared  to  roll  a  single  ton  of  T  rails.  In  1880  we  rolled  1,305,212  gross  tons  of 
rails,  nearly  two-thirds  of  which  were  steel  rails,  and  nearly  all  of  which  were  T  rails. 

The  growth  of  the  iron  and  steel  industries  of  the  United  States  during  the  present  century  is  perhaps  best 
exemplified  in  the  statistics  of  the  production  of  our  blast  furnaces  at  various  periods.  In  1810  we  produced 
53,908  gross  tons  of  pig  iron  and  cast  iron  ;  in  1840  we  produced  315,000  gross  tons  ;  in  1860  we  produced  821,223 
gross  tons ;  and  in  1880  we  produced  3,835,191  gross  tons.  Our  production  in  1881  will  be  about  4,500,000  gross 
tons. 

The  position  of  the  United  States  among  iron  and  steel  producing  countries  in  1880  is  correctly  indicated  in 
the  following  table  of  the  world's  jjroduction  of  pig  iron  and  steel  of  all  kinds,  which  we  have  com^jiled  from 
the  latest  and  most  reliable  statistics  that  are  accessible.  This  table  places  the  world's  production  of  pig  iron  in 
1880  at  17,688,596  gross  tons,  and  the  world's  production  of  steel  in  the  same  year  at  4,343,719  gross  tons.  The 
percentage  of  pig  iron  produced  by  the  United  States  was  nearly  22,  and  its  percentage  of  steel  was  nearly  29. 


Pig  iron. 

TTnwrought  steel. 

Te.ir. 

Tonsof  2,240 
pounds. 

Tear. 

Tonsof  2,240  ponnds. 

Bessemer. 

Open- 
hearth. 

Crucible 

and  other 

kinds. 

Total. 

1880 
1880 
1879 
1880 
1880 
1880 
1879 
1879 
1880 

•7,  749,  233 
-3,  835, 191 
•2,  397,  818 

1880 
1880 
1880 

•1,  044,  382 

*1,  074,  202 

*C86,  500 

fSOO,  000 

tl25,  000 

'■99,  741 

tl53,  636 

t20,  400 

'251,  000 

»100,  851 

t50,  000 

t47,  327 

t5,  000 

*27, 194 

t50,  000 

t5,  718 

tl5,  000 

tl20,  000 

"72,  222 

t40,  000 

'31, 118 

t5,  000 

t5,  000 

-7,  3G8 

t2,  000 

t5,  000 

1,  415,  382 

United  Statps                                                                                          

1,  247,  335 

776,  500 

*1,  705,  249  ;  1880 

378,  445 

*586,  051 
'448, 197 

1879 
1880 

135,  000 

131,  935 

•429,  805  ;  1879 
*336,  992  1  1879 
t200,  000  1  1880 

211,004 

28, 118 

20,  000 

17,088,590  1 

3,  503,  921 

552,  090 

287.  708 

4,  343,  719 

'  Official. 


t  Estimated. 


Although  this  country  can  not  produce  iron  and  steel  as  cheaply  as  European  countries  which  possess  the 
advantages  of  cheap  labor  and  proximity  of  raw  materials,  it  is  not  exceUed  by  any  other  country  in  the  skill  which 
it  displays  or  the  mechanical  and  scientific  economies  which  it  practices  in  any  branch  of  their  manufacture,  while 
in  certain  leading  branches  it  has  displayed  superior  skill  and  shown  superior  aptitude  for  economical  improvements. 
Our  blast-furnace  practice  is  the  best  in  the  world,  and  it  is  so  chiefly  because  we  use  powerful  blowing-engines 
and  the  best  hot-blast  stoves,  possess  good  fuel,  and  carefully  select  our  ores.  The  excellent  quality  of  our  pig  iron 
is  universally  conceded.  Our  Bessemer  steel  practice  is  also  the  best  in  the  world.  We  produce  much  more 
Bessemer  steel  and  roU  more  Bessemer  steel  rails  in  a  given  time  by  a  given  amount  of  machinery,  technically 
termed  a  "plant,"  than  any  of  our  European  rivals.    No  controversy  concerning  the  relative  wearing  qualities  of 

European  and  American  steel  rails  now  exists,  and  no  controversy  concerning  the  quality  of  American  Bessemer 
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The  Chalybians  "a  people  of  ironworkers'' -^ 


INDEX  TO  IRON  AND  STEEL. 


157 


Chalybia— continued. 

Latin  and  Greek  names  for  steel  derived  from  tlie  name 

of  Chalybians 34 
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LETTER   OF  TRANSMITTAL. 


New  York,  K.  Y.,  October-  7,  1881. 
Hon.  Francis  A.  Walker, 

Superintendent  of  Census,  WasMngton,  D.  C. 
Dear  Sir  :  I  have  the  honor  to  submit  herewith  a  report  upon  the  silk  manufactures  of  the  United  States. 
The  report  covers  the  entire  period  from  the  earliest  introduction  of  silk  into  America  to  June  30, 1880.  I  am  under 
obligations,  which  I  take  great  pleasure  in  acknowledging,  for  assistance  in  the  historical  references,  to  Mr.  J.  Carson 
Brevoort,  of  Brooklyn,  to  the  Long  Island  Historical  Society,  and  to  the  Society  Library  of  New  York  ;  and  for 
efficient  aid,  in  the  statistical  portion  of  the  work,  to  Mr.  P.  T.  Wood,  of  New  Providence,  New  Jersey.  In  closing 
my  labors  I  embrace  the  opportunity  to  express  my  hearty  thanks  for  the  uniform  promptness  and  courtesy  of 
your  ofBce  at  Washington. 

Yours  respectfully, 

WM.  G.  WYOKOPF, 

Special  Agent. 
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The  Spanish  conquest  of  IMexico  was  the  means  of  introducing  the  silk  industry  on  this  continent.  We  may 
dismiss  the  vexed  question  alluded  to  by  Prescott  (a)  as  to  whether  the  Aztecs  made  fabrics  containing  silk. 
Humboldt  declares  that  the  material  they  used  was  not  the  product  of  the  Bomhyx  mori.(b)  Herrera  asserts  that 
there  was  no  silk,(c)  and  Acosta,  that  there  were  no  mulberrj^  trees  in  the  Indies  prior  to  their  introduction  from 
Spain.  The  voluminous  work  of  Hernandez  (d)  gives  full  accounts  of  the  plants  and  animals  of  the  new  world, 
and  does  not  mention  the  silkworm  or  the  mulberry. 

In  the  year  1522,  Cortes,  as  ruler  of  New  Spain  (Mexico)  prepared  a  plan  for  its  government ;  the  details 
included  the  appointment  of  officials  in  charge  of  the  silk  industry.  The  first  step  was  the  planting  of  mulberry 
trees,  and  we  learn  that  these  were  flourisJiing  near  the  city  of  Mexico  a  few  years  afterward.  The  record  of 
certain  legal  proceedings  has  secured  to  history  the  date  of  the  introduction  of  the  silkworm  into  America.  After 
Cortes  withdrew  from  personal  rule  in  ISTew  Spain,  the  authorities  who  were  placed  in  charge  by  the  king  made  an 
investigation  of  what  had  been  done  by  the  board  of  auditors  who  preceded  them.  This  was  in  the  year  1531. 
Among  the  items  of  this  procedure  is  a  statement  (e)  that  a  quarter  of  an  ounce  of  silkworm  seed  (eggs)  was  sent  on 
public  account  from  Spain  to  Francisco  de  Santa  Cruz,  a  citizen  of  Mexico.  The  seed  arrived  in  safety,  and  was 
placed  by  Francisco  with  Auditor  Diego  Delgadillo,  who  was  a  native  of  G-ranada,  and  presumably  knew  something 
of  silk  culture  in  his  own  country,  where  it  was  introduced  by  the  Moors.  Delgadillo  made  use  of  the  eggs  in  a 
garden  about  a  league  from  the  capital,  where  mulberrj^  trees  were  in  good  condition  for  the  support  of  the  worms. 
The  experiment  was  eminently  successful.  The  auditor  retiirned  two  ounces  of  eggs  to  Francisco,  and  retained 
enough  to  supply  various  amounts  to  other  people.  The  point  of  the  accusation  against  Delgaddlo  was  that  he 
sold  this  seed  at  $60  per  ounce ;  thus  disposing  of  the  property  of  the  crown  for  his  own  benefit.  He  was  convicted 
of  the  crime,  though  credited  with  the  introduction  of  silk  into  the  country. 

This  was  the  beginning  of  an  industry  in  the  culture  of  silk,  its  manufacture  into  woven  goods,  and  their  export 
abroad,  which  has  not  generally  attracted  the  notice  of  modern  writers  on  the  subject.  Acosta  gives  the  following 
account : 

But  the  silke  that  is  made  in  New  Spaine  is  transported  into  other  countries,  as  to  Peru.  ■  There  were  no  mulberrie  trees  in  the  Indies 
hut  such  as  werebrought  from  Spaine,  and  they  growwell,  especially  in  the  province  which  they  call  Mistecqua,  where  there  are  silkwormes, 
and  they  put  to  worke  the  silke  they  gather,  whereof  they  make  very  good  taffetaes:  Yet  to  this  day  they  have  made  neyther  damaske, 
eattin  nor  velvet.  (/) 

By  the  end  of  the  sixteenth  century  this  manufacture  had  almost  wholly  ceased.  (<;) 

So  far  as  silk  culture  is  concerned,  however,  the  industry  was  after  a  short  interval  to  reappear  on  this  continent, 
and  unfold  itself  in  the  sunshine  of  royal  favor.  A  brief  reference  to  European  events  may  throw  light  on  the 
causes  that  brought  about  the  new  effort.  At  the  beginning  of  the  seventeenth  century  Henry  IV,  of  France,  was 
at  the  height  of  his  glory  and  power.  Olivier  de  Serres,  whom  the  French  call  "  the  father  of  agriculture",  published 
in  the  year  1600  an  important  and  suggestive  book  on  field  husbandry.  The  work  attracted  the  attention  of  the 
king,  and  he  bestowed  high  honor  and  authority  upon  its  author.  Upon  the  recommendation  of  de  Serres,  14,000 
nudberry  trees  were  brought  from  Italy  and  planted  in  the  royal  gardens  of  France.  Shortly  afterward  silkworm 
eggs  were  similarly  procured,  and  other  measures  were  taken  to  encourage  the  nascent  manufacture.  The  prime 
minister  of  the  king  looked  coldly  upon  this  enterprise.    An  old  and  respectable  citizen,  the  spokesman  of  a 

a  Conquest  of  Mexico,  vol.  i,  p.  144 ;  note. 
b  Essai  Politique,  book  v,  chap.  12. 
0  Historia  General,  decade  v,  book  vi,  chap.  12. 

d  Kerum  Medicarnm  Novse  Hispania;  Thesaurus  (Rome,  1651),  first  published  in  1607. 
e  Historia  General,  decade  iv,  book  ix,  chap.  4.     Also,  Descripcion,  chap.  x. 
/  The  Natui'all  and  Morall  Historie  of  the  East  and  West  Indies,  by  Joseph  de  Acosta,  book  iv,  chap.  32.     Edwd.  Grimestone's  transl.; 

London,  1604. 

g  Essai  Politique,  Humboldt,  book  v,  chap.  12. 
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deputation  from  the  silk  merchants  of  Paris,  was  at  this  time  treated  with  extreme  rudeness  by  Sully.  The  quaint 
garb  of  the  merchant,  ornamented  with  various  silks,  was  made  the  subject  of  mockery  j  the  old  man,  while  on  his 
knees  to  the  great  minister,  was  twirled  around  and  dismissed  with  a  sneer.  Eeturning  to  his  friends,  the  merchant 
reported  that  the  servant  was  above  his  master.  Never  was  there  a  greater  mistake.  The  king  had  a  will  of  his 
own,  and  was  about  to  help  the  silk  merchants  of  France  toward  a  prosperity  far  beyond  their  dreams.  Sully  tells 
the  story  of  his  own  discomflture.(a)  "  I  exclaimed  against  this  project,  which  I  never  liked;  but  the  king  was 
prepossessed ;  all  that  I  could  say  was  futile."  In  vain  the  minister  argued  that  luxury  should  be  repressed,  most 
certainly  not  encouraged.  "  I  could  not  persuade  him.  'Are  these,'  he  said  to  me,  'the  good  reasons  you  have  to 
offer?  I  would  much  rather  fight  the  king  of  Spain  in  three  pitched  battles  than  all  those  gentlemen  of  the  robe, 
of  the  inkstand,  and  of  the  city,  beside  their  wives  and  daughters,  whom  you  will  bring  down  upon  me  with  your 
fantastic  regulations.' " 

The  industry  was  established  in  France  and  made  notable  progress,  as  to  both  culture  and  manufacture.  It 
soon  excited  the  envy  of  (b)  James  I  of  England,  and  he  proceeded  to  copy,  even  in  details,  the  performance  of  Henry 
of  Navarre.  So  the  royal  gardens  at  Oatlands  were  stocked  with  mulberry  trees  and  the  worms  were  fed  on 
English  soil.  In  1608  King  James  addressed  a  long  letter  on  the  subject,  written  with  his  own  hand,  to  the  lords- 
lieutenant  of  every  county  in  his  kingdom.  He  orders  that  they  shall  "persuade  and  require  such  as  are  of  ability 
to  buy  and  distribute  in  your  county  the  number  of  ten  thousand  mulberry  plants,  which  shall  be  delivered  to 
them  at  the  rate  of  three  farthings  the  plant,  or  at  six  shillings  the  hundred  ".(c)  Mulberry  seeds  were  to  be 
furnished  also  in  the  following  spring,  and  to  be  similarly  distributed,  i.  e.,  at  a  price.  The  supposed  wants  of 
England  having  received  attention,  America  was  next  looked  after.  In  fact,  however,  nearly  a  century  elapsed 
after  their  introduction  by  the  Spaniards  before  silkworm  eggs  were  again  brought  to  this  continent  from  Europe, 
and  King  James  supplied  the  "seed".  The  undertaking  met  with  delay  at  the  outset.  The  expedition  of  Sir 
George  Summers  with  a  fleet  of  seven  vessels  bound  for  the  shores  of  Virginia  in  1609,  suffered  shipwreck  and 
disaster.  Two  vessels  were  lost  entirely;  the  rest  were  driven  by  storm  to  the  Bermudas.  A  part  of  the  expedition 
ultimately  reached  Virginia,  but  brought  no  silkworm  eggs.  This  was  two  years  after  the  settlement  of  Jamestown 
(named  in  honor  of  the  king)  by  the  London  Company,  the  holders  of  a  grant  which  covered  the  region  between 
34°  and  41°  of  latitude.  There  is  abundant  evidence  that  the  colonists  were  in  no  condition  at  this  period  to 
prosecute  silk  culture.    Indeed  they  were  soon  afterward  on  the  verge  of  starvation. 

The  historian  of  the  unlucky  voyage  of  1609,  William  Strachy,  seems  to  have  taken  much  interest  in  silk.  He 
mentions  that  they  found  silkworms  on  the  Bermuda  islands  rolled  up  in  the  leaves  of  the  palmetto,  and  that  these 
worms  were  like  those  described  by  Acosta,  that  were  found  on  the  tunall  tree.  The  two  statements  are 
bewildering  errors,  and  it  is  worth  while  to  notice  them  as  of  a  piece  with  many  records  of  native  silkworms  found 
in  the  Bermudas  and  on  the  American  continent.  The  true  silkworm  does  not  roll  itself  in  palmetto  leaves. 
Acosta  had  evidently  not  seen  the  "worms"  he  refers  to;  his  description  of  the  cactus  on  which  they  feed  and  the 
red  dye  that  is  obtained  from  them,  shows  that  he  was  giving  an  account  on  hearsay,  being  very  imperfectly 
informed,  respecting  the  cochineal  insect.  No  doubt  there  were  strong  representations  made  to  King  James  of  the 
fitness  of  the  colony  for  silk  raising.  Sir  Thomas  Gates,  about  the  year  1610,  was  adjured  by  the  Council  of  Virginia 
to  "  deal  plainly  with  them  "  as  to  the  capabilities  of  the  new  country  and  the  prospects  of  the  colony.  He  replied 
under  "a  solemn  and  sacred  oath  ".    In  the  course  of  this  testimony  he  says: 

There  are  innumerable  wliite  mulberry  trees,  -which  in  so  warme  a  climate  may  cherish  and  feedo  millions  of  Silkewormes,  and 
return  us  in  a  very  short  time  as  great  plenty  of  Silke  as  is  vented  into  the  -whole  -world  from  all  parts  of  Italy. (d) 

For  some  years  the  colony  was  in  a  forlorn  condition, (e)  but  in  1619  great  efforts  were  made  for  its  relief.  Silk 
culture  api^ears  prominently  as  among  the  means  to  help  the  people  out  of  their  jioverty,  in  the  measures  taken  by 
legislative  and  governing  powers  on  both  sides  of  the  Atlantic.  The  colonial  assembly,  in  its  first  brief  session  of 
five  days,  found  time  to  order  the  planting  of  mulberry  trees  and  the  rearing  of  silkworms. (/)  The  following  is 
recorded  as  one  of  the  items  in  a  sort  of  invoice  described  as  "A  Note  of  the  Shipping,  Men  and  Provisions  sent  to 
Virginia  by  the  Treasurer  and  Company  in  the  Yeere  1619 ":((7) 

Silke  :  for  "which  that  Coiintrey  is  exceeding  proper,  having  inn\'merahle  store  of  Mvlherry  Trees  of  the  be^t,  and  some  Silkwormcs 
naturally  found  upon  them,  producing  excellent  Silke  :  some -whereof  is  to  be  scene.  For  the  setting  -vp  of -which  Commoditie  his  Majesty 
hath  beene  graciously  pleased  no-w  the  second  time  (the  former  having  miscarried)  to  besto-w  vpon  the  Company  plenty  of  Silk-wormes- 
seed  of  his  o-wne  store,  being  the  best. 

a  Mi5moires  de  Sully,  annde  1603,  liv.  xvi;  London,  1778,  vol.  v,  pp.  150-159. 

6  An  Essay  upon  the  Silk- Worm,  by  Henry  Barham;  London,  1719,  p.  46. 

c  Ibid.,  p.  50.  This  letter  -was  printed  -with  "  Instructions  for  the  Increasing  of  Mulberrie Trees  and  the  Breeding  of  Silke-Wormes" 
(illust.),  London;  1G09. 

d  Purchas,  his  Pilgrimes,  vol.  iv,  p.  1734. 

e  Sir  Dudley  Diggs  assert-s  m  1615  :  "The  great  Expence  that  the  Nobility  and  Gentry  have  been  at  in  planting  Virginia  is  in  no  -way 
recompensed  by  the  poor  Returns  from  thence."  An  Historical  and  Chronological  Deduction  of  the  Origin  of  Commerce,  by  Adam 
Anderson ;  London,  folio  edition,  1764,  vol.  i,  p.  494. 

/  A  Eeporte  of  the  Manner  of  Proceedings  in  the  General  Assembly,  couvented  at  James  City  in  Virginia  July  30,  1619,  by  John  Pory, 
the  Secretary  and  Speaker.  g  Purchas,  vol.  iv,  p.  1777. 
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The  royal  gardens  at  Oatlands  furnished  this  supply  of  eggs,  and  from  there  also  a  person  skilled  in  silk 
culture  was  sent  to  give  instruction  to  the  colonists.  In  the  same  year  King  James  issued  his  famous  "decree 
and.  proclamation"  against  tobacco,  checking  its  import  into  England  by  an  almost  prohibitory  duty.  ISTor  was 
that  duty  intended  to  protect  home  industry  in  the  Virginia  weed,  for  another  proclamation  in  that  year  forbade 
the  cultivation  of  tobacco  in  England  and  Wales,  and  the  plants  growing  in  the  kingdom  were  uprooted.  The  king 
was  undoubtedly  anxious  to  have  silk  raised  instead  of  tobacco  throughout  his  domain.  Another  circumstance 
made  1619  a  memorable  year;  it  was  then  that  this  most  christian  monarch,  while  striving  to  check  the 
comparatively  harmless  vice  of  using  tobacco,  sanctioned  and  authorized  by  royal  charter  a  joint-stock  company  in 
London  with  the  exclusive  privilege  of  taking  negroes  from  Africa  into  slavery  in  the  colonies.  The  effects  of  that 
enterprise  were  permanent. 

Sending  out  silkworm  eggs  from  England  was  followed  in  1622  by  the  most  peremptory  and  urgent  directions 
to  encourage  silk  culture.  Aid  was  promised  on  the  one  hand  to  colonists  who  entered  heartUy  into  the  work,  and 
on  the  other  hand  punishments  were  ordered  for  those  who  neglected  the  matter.  As  will  be  seen  by  the 
documents,  the  king  was  impatient  and  would  brook  no  further  delay  : 

His  Maiesties  gracious  Letter  to  the  Earle  of  South-hampton,  Treasurer,  and  to  the  Couusell  and  Company  of  Virginia  here :  commanding 
the  present  setting  vp  of  Sillsie  Workes,  and  planting  of  Vines  in  Virginia :(«) 

Eight  trusty  and  wellbeloued,  We  greete  you  well :  whereas  We  understand,  that  the  soyle  in  Virginia  naturally  yieldeth  store  of 
excellent  Mulberry  trees,  We  have  taken  into  our  Princely  consideration  the  great  benefit  that  may  grow  to  the  Adventurers  and  Planters, 
bythe  breede  of  Silke  wormes,  and  setting  vp  of  Silkeworkes  in  those  parts.  And  therefore  of  Our  gracious  Inclination  to  a  designe  of  so 
much  honour  and  advantage  to  the  publik.  We  have  thought  good,  as  at  sundry  other  times,  so  now  more  particularly  to  recommend  it 
to  your  speciall  care,  hereby  charging  and  requiring  you  to  take  speedy  order,  that  our  people  there  use  all  possible  diligence  in  breeding 
Silkewormes,  and  erecting  Silkeworkes,  and  that  they  rather  bestow  their  travell  in  compassing  this  rich  and  solid  Commodity,  then  in 
that  of  Tobacco;  which,  beside  much  vnnecessary  expence,  brings  with  it  many  disorders  and  inconueniences.  And  for  as  much  as  Our 
eeruant,  John  Bonoell(  J)  hath  taken  paines  in  setting  downe  the  true  vse  of  the  Silkeworme,  together  with  the  Art  of  Silkemaking,  and  of 
planting  Vines,  and  that  his  experience  and  abilities  may  much  conduce  to  the  aduancement  of  this  businesse  ;  We  doe  hereby  likewise 
require  you  to  cause  his  directions,  both  for  the  said  Silkeworkes  and  Vineyards,  to  be  carefully  put  in  practice  thorowout  our  Plantations 
there,  that  so  the  worke  may  goe  on  cheerefuUy,  and  receive  no  more  interruptions  nor  delayes. 

Giuen  vnder  Our  Signet,  at  Our  Pallace  of  Westminster,  the  ninth  day  of  Inly,  in  the  twentieth  yeare  of  our  Raigne  of  England, 
France  and  Ireland,  and  of  Scotland  the  fine  and  fiftieth. 

To  our  right  trusty  and  right  wellbeloued  Cousin  and  Councellour,  Henry,  Earle  of  South-hampton,  Treasurer  of  our  Plantation  in 
Virginia,  and  to  Our  trusty  and  wellbeloued,  the  Deputy,  and  others  of  our  said  Plantation. 

WiNDEBANK. 

Virginia. 

The  royal  instructions  were  transmitted  and  strongly  enforced,  as  appears  by  the  following  communication : 

The  Treasurour,  Counsell  and  Company  of  Virginia,  to  the  Gouvernour  and  Couusell  of  State  in  Virginia  residing : 

After  our  very  hearty  commendations :  His  Sacred  Majesty,  out  of  his  high  wisedome  and  care  of  the  noble  Plantation  of  Virginia, 
hath  beene  graciously  pleased  to  direct  his  Letters  to  us  here  in  England,  thereby  commanding  vs  to  aduance  the  setting  vp  of  SiUcworkes, 
and  planting  of  Vineyards ;  as  by  the  Copy  herewith  sent,  you  may  perceiue.  The  intimation  of  his  Maiesties  pleasure,  we  conceiue  to  be 
amotiue  sufficient,  to  induce  you  to  imploy  all  your  indeuors  to  the  setting  forward  those  two  Staple  Commodities  of  Silke  and  Wine; 
which  brought  to  their  perfection,  will  infinitely  redound  to  the  honour,  benefit,  and  comfort  of  the  Colony,  and  of  this  whole  Kingdome  : 
yet  we,  in  discharge  of  our  duties,  doe  againe  renew  our  often  and  iterated  Instructions,  and  inuite  you  cheerefuUy,  to  fall  vpon  these  two 
80  rich,  and  necessary  Commodities.  And  if  you  shall  finde  any  person,  either  through  negligence  or  wilfulnesse,  to  omit  the  planting  of 
Vines,  and  Mulberry  trees,  in  orderly  and  husbandly  manner,  as  by  the  Booke  is  prescribed,  or  the  planting  of  conuenient  roomes  for  the 
breeding  of  Wormea ;  we  desire  they  may  by  seuere  censures  and  punishment,  be  compelled  thereunto.  And  on  the  contrary,  that  all 
fauour  and  possible  assistance  be  giuen  to  such  as  yeelde  willing  obedience  to  his  Higlinesse  Commands  therein.  The  breech  or  performance 
whereof,  as  we  are  bound  to  giue  a  strict  account,  so  will  it  also  be  required  of  you  the  Gouernour  and  Counsell  especially.  Herein  there 
can  be  no  Plea,  either  of  difficulty  or  impossibility ;  but  all  the  contrary  appeares,  by  the  naturall  abundance  of  those  two  excellent  Plants 
afore-named  euerywhere  in  Virginia  ;  neither  will  such  excuses  be  admitted,  nor  any  other  pretences  serue,  whereby  the  businesse  be  at 
all  delayed ;  and  as  wee  formerly  sent  at  our  great  charge  the  French  Vignerons  to  you,  to  teach  you  their  Art ;  so  for  the  same  pvrpose  we 
now  commend  this  Booke  vnto  you,  to  serue  as  an  lustructour  to  euery  one,  and  send  you  store  of  them  to  be  dispersed  ouer  the  whole 
Colony,  to  euery  Master  of  a  Family  one,  Silke-seede  you  shall  receiue  also  by  this  Ship,  sufficient  to  store  euery  man  :  so  that  there  wants 
nothing,  but  indvstry  in  the  Planter,  svddenly  to  bring  the  making  of  Silke  to  its  perfection  :  which  either  for  their  owne  benefit  (we 
hope)  they  will  willingly  indenour,  or  by  a  wholesome  and  necessary  seuerity  they  must  be  inforced. 

The  letter  goes  on  to  state  that  it  is  of  urgent  character,  and  not  (o  be  taken  as  a  common  instruction.  There 
is  a  marginal  note  stating  that  the  "Booke"  referred  to  contains  good  rules  for  silkworks,  vines,  and  other 
husbandry.  The  document  itself  is  signed  by  the  Earl  of  Southampton.  In  1623  the  legislature  of  the  colony 
issued  further  orders  requiring  mulberry  trees  to  be  planted,  the  fine  for  neglect  being  20  pounds  of  tobacco.  The 
act  also  offered  a  premium  of  50  pounds  of  tobacco  for  every  pound  of  reeled  silk  produced. (c) 

At  this  point  we  can  give  what  is  probably  the  earliest  quotation  for  raw  silk  in  this  country.  It  includes  also 
the  price  of  cocoons;  here  described  as  "coddes"  and  elsewhere  as  "bottomes".    Too  much  stress  should  not  be 

a  Purchas,  vol.  iv,  p.  1787,  et  seq.  6  This  name  is  also  spelled  "Bonoeil".     Vid.  Barham's  Essay,  which  also  gives  these  letters. 

c  This  curious  act  was  reproduced  in  full  in  a  monthly  publication.  The  American  Silk  Grower,  Philadelphia,  December,  1838. 
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laid  upon  the  accuracy  of  the  record,  as  it  was  put  in  print  nearly  thirty  years  after  the  period  to  which  it  refers. 
The  traffic  could  not  have  been  large,  but  there  is  other  evidence  that  some  silk  was  made,  and  we  may  in  any  case 
regard  the  quotations  as  "  offering  prices"  of  that  date  : 

From  "A  valuation  of  the  commodities  growing  and  to  be  had  in  Virginia:   valued  in  the  year  1621.     And  since  those  Times 
improved  in  all  more  or  lesse,  in  some  J,  in  others  i,  in  many  double,  and  in  some  treble. 
'  "  Silk  Coddes,  two  shillings  sixpence  the  pound. 

"  Raw  silli,  13s.  id.  the  pound,  now  at  25s.  and  28s.  per  pound. 

"  Silk  grasse  to  be  used  for  Cordage,  6(J.  the  pound."  This  has  reference  to  a  fibrous  plant  growing  wild  and  extensively  in  the 
colony.  Queen  Elizabeth  had  a  gown  made  of  this  material,  described  as  "  a  substantial  and  rich  peace  of  Grograine",  It  was  hoped 
that  by  cultivation  the  fibre  of  this  grass  could  be  improved  so  as  to  equal  the  silk  which  it  was  said  to  resemble,  (a) 

The  art  of  weaving  broad  silks  was  introduced  into  England,  and  those  who  were  so  engaged  were  iacluded  in 
the  great  company  of  weavers,  at  or  about  this  period ;  the  date  generally  assigned  for  the  event  being  1620.  The 
silk-throwsters  of  London  formed  a  corporation  and  were  chartered  in  1629.  {h)  The  needs  of  the  growing  manufacture 
in  the  mother  country  i>robably  caused  the  advance  of  price  of  the  raw  material  in  the  colony.  Eoyal  encouragement 
was  of  brief  duration.  The  king  and  the  Virginia  Company  quarreled,  and  the  latter  were  ousted  from  all  their 
rights  and  powers  by  proclamation  of  James  I,  July  15,  1621.  On  his  accession  to  the  throne  in  the  next  year, 
Charles  I  took  the  government  of  the  colony  into  his  own  hands. (c)  Very  little  progress  in  silk  culture  seems  to 
have  been  made  during  the  reign  of  that  unfortunate  monaicb.  Under  the  Protectorate,  interest  in  the  subject 
was  revived,  and  several  curious  tracts  were  written  on  behalf  of  the  industry.  The  most  noted  of  these  essays 
were  by  ("E.  W.")  Edward  Williams  (d)  (1650)  and  Hartlib  (1652-'55).  Williams  regards  the  production  of  silk  as 
one  of  the  wonders  of  nature;  a  mystery,  which  if  taught  to  the  savages,  might  impress  them  with  pious  awe.  He 
8ays:(e) 

1.  First,  the  Indian  is  naturally  curious  and  very  iugcuious,  which  they  show  in  all  their  works  and  imitations  ;  the  only  thing  that 
frights  them  from  bringing  any  work  to  perfectiou,  is  the  labour  attending  it. 

2.  But  to  feed  his  curiosity,  there  is  nothing  in  tho  world  more  proper  then  this  curious  atome  of  Nature  the  Silkeworme :  to  see  this 
untaught  Artist  spin  out  his  transparent  bowels,  labour  such  a  mouument  out  of  his  owne  intralls,  as  may  be  the  shame,  the  blush  of 
Artists,  such  a  Eobe  that  Solomon  in  all  his  glory  might  confesse  the  meanuesse  of  his  apparell,  in  relation  to  the  workemen,  cannot  but 
bring  them  to  admiration;  and  that  those  spirits  whose  thoughts  are  of  ahigher  wing  then  ordinary,  may  bee  convinced  of  a  divine  power  of 
the  hand  of  God  in  the  Creation  :  which  gayned  upon  him,  it  will  not  be  impossible  to  drive  him  to  an  acknowledgement  of  Redemption, 
if  private  ends  or  any  other  respc-ct  then  that  to  God's  glory,  posspsse  not  those  who  should  cover  a  multitude  of  sinnes,  by  winning  a 
soule  to  his  Creator,  and  forcing  him  from  tho  jawes  of  his  Destroyer. 

3.  In  this  curiosity  there  is  little  or  no  labour  (a  thing  which  they  abhorre)  their  women  and  children  will  bee  sufficient  to  goe  through 
with  it:  and  if  they  could  but  be  brought  tn  it,  our  Trade  with  them  for  Silke  would  be  of  greater  consequence,  then  all  their  Furs  or 
other  commodities  put  together. 

This  is  followed  by  an  estimate  that  the  silk  thus  produced  might  be  purchased  in  barter  at  five  shillings  per 
pound ;  the  barter  to  be  for  British  cloths  which  it  was  hoped  the  Indians  might  be  induced  to  want  when  they  were 
so  far  civilized  as  to  require  clothing.  A  similar  idea  impressed  itself  on  Samuel  Hartlib,  who  was  an  enterprising 
merchant  of  London,  and  who  has  a  better  chance  of  remembrance  in  literature  than  the  other  silk  essayists  of 
the  period,  since  Milton  dedicated  to  him  a  Treatise  on  Education.  The  title  of  one  of  Hartlib's  books  is  itself  a 
curiosity : 

"The  Reformed  Virginian  Silk-AVorm,  or,  a  Rare  and  New  Discovery  of  a  .speedy  way,  and  easie  means,  found  out  by  a  yoimg  Lady 
in  England,  she  having  made  full  proof  thereof  in  .l/o//,  Anno  l(;.'i2.  For  the  feeding  of  Silk-worms  iu  the  Woods,  on  the  Mulberry-Tree- 
leaves  in  Virginia  :  Who  after  fourty  dayes  time,  present  their  most  rich  gdlilcn-coloured  silken  Fleece,  to  the  instant  wonderfvd  enriching 
of  all  the  Planters  there,  requiring  from  them  ncil  her  cost,  labour,  or  hindrance  iu  any  of  their  other  employments  whatsoever.  And  also  to 
the  good  hopes  that  the  Indians,  seeing  and  finding  that  there  is  neither  Art,  Skill,  or  Pains  in  the  thing  :  thej  will  readily  set  upon  it, 
being  by  the  benefit  thereof  inablcd  to  buy  of  the  English  (in  way  of  Truck  for  their  Silk-liottoms)  all  those  things  that  they  most 
desire. "(/) 

In  his  introduction,  Mr.  Hartlib  refers  to  the  eiforts  of  King  James  to  extend  silk  culture  in  England  by 
planting  mulberry  trees  tmd  rearing  silkworms.  The  Hartlib  essay  is  addressed  to  the  planters  of  Virginia,  and 
is  designed  to  urge  them  in  the  same  industry  and  to  exliibit  the  superior  advantages  they  may  enjoy  by  obtaining 
the  cocoons  of  certain  native  insects  producing  wild  silk.  The  Indians  were  to  be  pressed  into  this  service,  in  the 
hope  of  converting  them  to  Christianity  and  making  a  profit  at  the  same  time,  and  the  essay  overflows  with  pious 
phrases  and  calculations  of  gain,  curiously  intermingled.  The  insect  and  its  cocoon  are  described  as  of  extraordinary 
size,  as  follows : 

"The  fashion  of  the  Botome.((/)  The  Silk  Bottome  of  the  naturall  Worm  in  rirginia,  found  there  in  the  woods,  is  ten  Inches  about, 
and  six  Inches  in  length  to  admiration:  &  whereas  ours  in  Europe  have  their  Sleave  and  loose  Silke  on  the  outside;  and  then  in  a  more 

a  Virginia:  More  especially  the  South  part  thereof  *  *  *  — the  fertile  Carolana,  by  Edward  Williams;  second  edition,  London, 
1650;  reprint.  Force's  Tracts,  vol.  iii.  No.  xi,  p.  51. 

b  Act  5,  Charles  I.     Anderson's  Origin  of  Commerce,  ii,  pp.  4  and  36.  c  Jefi'erson's  Notes  on  Virginia,  p.  182. 

d  Virginia's  Discovery  of  Silke-Wormes,  with  their  Benefit.  And  Implanting  of  Mulberry  Trees,  by  B.  W.,  London,  1650.  The 
engravings  in  this  work  aro  exquisitely  quaint. 

e  Force's  Tracts,  vol.  iii,  No.  xi,  p.  93.  /  London,  1655.  g  This  word  is  variously  spelled. 
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closer  covering  they  intombe  themselves.  These  rare  Worius,  before  they  inclose  themselves  up,  fill  with  silk  the  great  emptinesse,  and 
afterward  inclose  themselves  in  the  middle  of  it,  so  they  have  a  double  Bottom.  The  loose  Sleave  silk  is  all  on  the  outside  of  that  compass, 
for  if  that  were  reckoned  in,  the  compasse  of  the  Bottom  would  far  exceed  this  proportion:  But  this  is  sufficient  to  he  the  Wonder  of  the 
whole  world:  to  the  Glory  of  the  Creatour,  and  Exaltation  of  ViKGiNlA."(a) 

The  essay  concludes  with  "Eyining  lines",  "collected  by  a  young  Scholar,  out  of  Letters",  sent  from  Virginia 
to  England.    A  few  specimens  will  suffice : 

Where  Wormos  and  Food  doe  naturally  abound, 
A  G-allaut  Silken  Trade  must  there  be  found  : 
Virginia  excel!  s  the  World  in  both, 

Envie  nor  malice  can  gaine  say  this  troth.(6) 

#  #  w  j<  #  * 

Her  Worms  are  huge  whose  bottoms  dare 
With  Lenimons  of  the  largest  size  compare. 

*  Jf  #  «  .^  « 

Master  William  Wright  of  Nansamound 
Found  Bottoms  above  seven  Inches  round.(c) 

But  although  a  governor  of  the  Colony,  Edward  Diggs,  joined  the  ranks  of  the  essayists, (<^)  it  does  not  appear 
that  the  planters  were  stirred  to  much  activity  in  raising  silk.  The  hopes  that  illumine  the  pages  of  many  writers 
of  the  period  were  slenderly  if  at  all  fulfilled.  The  causes  of  such  complete  failure  are  not  obvious.  The  historian 
Bancroft  has  summed  up  the  subject  in  a  resounding  sentence  which  declares  that  "  the  culture  of  silk,  long, 
earnestly,  and  frequently  commended  to  the  attention  of  Virginia,  is  successfully  pursued  only  where  a  superiority 
of  labor  exists  in  a  redundant  population". 

Punishments  and  rewards  were  alike  in  vain.  An  act  of  the  colonial  assembly  in  1656  imposed  a  fine  of  ten 
pounds  of  tobacco  on  any  planter  who  had  not  at  least  ten  mulberry  trees  to  every  hundred  acres.  A  premium  of 
4,000  ijounds  of  tobacco  was  given  as  a  reward  for  remaining  in  the  business  of  silk  culture  in  the  colony.  In 
1657,  10,000  pounds  of  tobacco  were  oflered  to  any  one  exporting  £200  worth  of  raw  silk,  and  5,000  pounds  of 
tobacco  to  any  one  producing  1,000  pounds  of  "  wound  silk"  in  a  year.  The  act  of  1656  was  repealed  in  1658,  but 
was  revived  in  1660.  A  reward  was  offered  in  1662,(e)  of  50  pounds  of  tobacco  for  every  pound  of  silk  raised,  and 
Sir  William  Berkeley,  the  governor  of  Virginia,  received,  September  12,  pressing  instructions  from  King  Charles 
II  to  urge  forward  the  industry.  But  it  is  difficult  to  find  any  record  of  the  product.  There  is  indeed  a  tradition, 
treated  rather  incredulously  by  historians,  that  the  king  at  his  coronation  in  1660  wore  a  robe  and  hose  of  Virginia 
silk.  A  letter  of  instructions  to  Governor  Berkeley  gives  color  to  this  legend  in  the  following  phrase  :  "We  ourseK 
having  made  experience  of  the  Silk  grown  there  and  finding  it  to  be  equal  to  any  we  have  seen."(/) 

In  1666  all  acts  giving  bounties  for  silk  or  requiring  mulberry  trees  to  be  planted  were  repealed  ;  in  1669  there 
was  a  brief  revival  of  the  bounties,  but  after  that,  all  legislative  encouragement  ceased. (51)  The  mulberry  had  been 
abundantly  planted,  and  one  claimant  for  bounties  proved  that  he  had  70,000  trees  growing  in  1664.  Governor 
Berkeley  "made  essays"  of  flax,  hemp,  silk,  and  other  productions,(/t)  and  in  1671,  in  an  answer  to  the  committee 
on  plantations,  used  the  cautious  expression:  "Of  late  we  have  begun  to  make  silk."  In  that  year  the  number  of 
persons  engaged  in  silk  manufacture  in  England  was  estimated  at  40,000.  Perhaps  if  the  pressure  brought  to  bear 
upon  silk  culture  had  been  equally  apphed  to  the  making  of  silk  goods,  Virginia  might  have  shared  in  England's 
prosperity,  and  both  branches  of  the  industry  could  have  been  sustained.  But  this  was  no  part  of  the  colonial 
policy  of  Great  Britain.  Even  the  trained  skill  of  Piedmont  was  not  welcomed.  Cromwell's  navigation  laws  of 
1651  not  only  prohibited  receipt  or  export  by  other  than  English-buQt  ships,  manned  by  Englishmen,  but  also 
forbade  that  any  aUen  should  manage  a  trade  or  factory  in  the  colonies.(i) 

The  Virginia  legislature  did  indeed  make  an  effort  toward  manufacture,  by  ordering  each  county  to  estabUsh  a 
loom  and  support  a  weaver,  but  the  act  was  repealed  in  1684,  and  seems  to  have  been  of  no  practical  effect.  There 
are  no  records  of  any  further  noteworthy  production  of  silk  in  Virginia,  though  we  are  told  that  "  tbe  mulberry 
tree  grows  there  like  a  weed,  and  silkworms  have  been  observed  to  thrive  extremely  and  without  hazard".(j) 
Virginia's  weed  supplanted  even  the  thrifty  mulberry.  Formerly,  says  the  historian  of  the  colony,  "there  was 
great  encouragement  given  for  making  of  linen,  silk,  etc.,  and  all  persons  not  performing  several  things  toward 
producing  of  them  were  put  under  a  fine.  Now,  all  encouragement  of  such  things  is  taken  away  or  entirely  dropped 
by  the  a'ssemblies,  and  such  manufactures  are  always  neglected  when  tobacco  brings  anything  of  a  price."(fc)  • 
Lastly,  about  the  year  1698,  Governor  Mcholson  sent  a  memorial  to  England,  in  which  he  urged  parliament  to 
pass  an  act  forbidding  the  plantations  to  make  their  own  clothing.  But  there  was  no  necessity  for  choking  the 
provincial  industry ;  it  was  dying  a  natural  death. 


a  Hartlib,  p.l8.  »  ™''-  P-  33-  «  l^i^-:  V-  34. 

(I  Writing  in  1654,  Governor  Diggs  mentions  that  be  had  raised  "400  pound  weight  of  silk  bottomes",  and  he  adds:  "This  next 
spring  there  will  be  divers  tryals  made  of  the  hopeful  natural  Worms  that  you  so  highly  prize,  and  not  without  good  cause."     Ibid.,  p.  28 ; 

also,  Barham,  p.  100. 

e  History  of  Virginia,  by  Robert  Beverley ;  London,  170.5,  vol.  i,  p.  58.  /  Hazard's  Historical  Collections,  vol.  ii,  p.  608. 

o  Twentieth  Congress,  Istsess.,  H.  E.  Doc.  158,  p.  14. 

h  Beverley's  Virginia,  i,  p.  58.  i  Ibid.,  i,  p.  51.  j  md.,  iii,  p.  239.  k  lUd.,  iii,j.  261. 
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During  the  latter  part  of  the  seventeenth  century  a  large  body  of  French  Huguenots  settled  iu  the  southern  part 
of  the  province  of  GaroliQa.(a)  They  brought  with  them  a  knowledge  of  various  industries,  and  are  probably  to  be 
credited  with  the  earliest  production  of  silk-mixed  fabrics  in  this  country.  "  South  Carolina  hath  gained  a 
manufacture  of  linens  by  means  of  the  French  refugees,  and  invented  a  new  kind  of  stuff  by  mixing  the  silk  it 
produces  with  its  wool."(&)  At  about  the  same  period,  1G93  to  1702,  a  vigorous  though  restricted  attempt  at  silk  culture 
was  made  by  Sir  ISTathaniel  Johnson,  and  the  locality  of  this  undertaking  bore  the  name  of  Silk  Hope  for  more  than 
a  century.(c)  The  results  are  thus  summarized :  "However,  Sir  Xathaniel  Johnson,  after  all  his  pains,  rather  showed 
what  might  have  been  done  toward  the  culture  of  silk  in  that  province,  than  made  such  progress  in  it  as  to  render 
the  commodity  of  national  advantage."  (d)  There  was  no  slackening  of  demand  for  raw  silk  in  the  mother  country ; 
the  silk-throwing  mill  of  Sir  Thomas  Lombe  was  started  at  Derl)y,  England,  in  1719.(e)  A  writer  of  that  date  states 
the  whole  case  with  precision : 

Silk  is  a  Commodity  of  great  Use  in  England  for  many  Manufactures,  it  being  imported  to  us  from  France,  Italy,  Sicily,  Turkey,  and 
the  East  Indies  ;  and  there  is  no  Foreign  Commodity,  whicli  exhausts  more  of  oixr  Treasure.  I  am  not  so  vain  as  to  promise,  this  country 
can  furnish  Great-Britain  with  so  much  Silk  as  is  therein  manufactured,  Tvhich  -would  amount  to  above  a  Million  Sterling  annually:  But 
if  this  Province  is  ever  settled  (it  abounding  in  most  Parts  with  Forests  of  Mulberry  Trees  both  White  and  Red)  and  we  keep  a  good 
Correspondence  with  the  Natives,  which  is  both  our  Duty  and  Interest,  certainly  a  considerable  Quantity  of  Silk  may  be  here  produced. 
It  hath  been  already  experimented,  in  South  Carolina,  by  Sir  Nathaniel  Johnson  and  others,  which  would  have  retum'd  to  great 
Account,  but  that  they  wanted  Hands,  Labourers  being  not  to  be  hir'd  but  at  vast  Charge.  Yet  if  the  Natives  or  Negroes  were  employ'd 
who  delight  in  such  easy  light  Labours,  we  conlil  have  that  done  for  less  than  One  shilling,  which  costs  them  more  than  six.  Now  I  appeal 
to  all  good  Englishmen,  if  we  can  raise  only  a  Tenth  part  of  the  Silk  expended  in  Great  Britain,  etc.,  and  perhaps  half  an  Age  hence  the 
Fifth,  whether  it  would  not  be  very  beneficial  to  our  Native  Country  ?(/) 

The  foregoing  extract  seems  likely  to  be  of  interest  to  modern  promoters  of  schemes  for  employing  southeru 
negroes  in  silk  raising,  since  the  suggestion  of  such  service  as  peculiarly  suitable  for  the  colored  race  is  thus 
antedated  more  than  150  years.  Joshua  Gee,  an  eminent  English  publicist,  made  an  estimate  that  the  labor  of 
slaves  employed  in  raising  silk  would  produce  about  twice  as  much  value  as  iu  planting  sugar  or  tobacco.(£f)  Nor  is 
the  list  of  possible  silk  culturists  ended  when  it  includes  planters.  Huguenots,  Indians,  and  negxoes.  Another 
writer,  who  has  taken  great  pains  with  calculations  of  profit,  urges  that  the  mother  country  should  send  her  paupers 
and  "  small  offenders  "  to  South  Carolina ;  "  it  must  be  a  weak  Hand  indeed  that  cannot  earn  bread  where  Silkworms 
and  white  mulberry  trees  are  so  plenty  ."(A)    The  argument  will  commend  itself  to  the  managers  of  state  charities : 

Let  us  suppose  that  Twenty  Five  Thousand  of  the  most  helpless  People  in  Great  Britain  were  settled  there  at  an  expence  of  half  a 
Million  of  Money  ;  the  Easiness  of  the  Labour  in  winding  off  the  Silk  and  tenSingthe  Silk  Worm  would  agree  with  the  most  of  those  who 
throughout  the  Kingdom  are  chargeable  to  the  Parishes.  That  Labour  with  the  Benefit  of  Land  stock'd  for  them  gratis,  would  well  subsist 
them,  and  save  our  Parishes  near  Two  Hundred  Thousand  Pounds  a  Year  directly  in  their  annual  Payments  ;  not  to  compute  (what)  would 
also  be  saved  indirectly,  by  the  Unwillingness  of  many  pretended  Invalids  to  go  the  Voyage,  who  would  then  betake  themselves  to 
industrious  Courses  to  gain  a  Livelyhood.(s) 

There  was  a  general  belief  that  England  lost  money  by  the  sums  paid  to  foreigners  for  the  raw  material  from 
which  goods  were  made.  This  notion  appears  prominently  in  writings  upon  economical  subjects  throughout  the 
seventeenth  and  eighteenth  centuries.  It  began  with  the  birth  of  English  textile  manufacture,  and  lasted  till  the 
use  of  the  steam  engine  altered  the  conditions  and  problems  of  industry.     Silk  had  to  bear  the  brunt  of  this  obloquy. 

As  this  Nation  very  much  inclines  to  the  Wearing  Silk  Garments  iu  imitation  of  the  Freuch,  to  the  great  Discouragement  of  our 
Woollen  Manufacture,  the  Manufacture  of  Silk  from  our  Plantations  would  not  only  enable  us  to  supply  ourselves,  but  to  be  capable  of 
Exporting  vei-y  great  Quantities  of  Silk  fully  Manufactured. (^■) 

In  fact,  however,  the  silk  industry  of  the  mother  country  had  made  some  notable  advances.  English 
manufacturers,  who  had  long  been  dependent  upon  Italy  for  thrown  silk,  were  now  making  their  own  tram  and 
organzine.  The  machinery  in  general  use  was,  indeed,  such  as  is  driven  by  the  hand  or  foot  of  the  operative ;  but 
there  was  one  great  exception,  a  power-driven  machine  in  the  factory  of  Sir  Thomas  Lombe.  The  importance  of 
this  invention  seems  to  have  been  fairly  recognized: 

As  we  have  but  one  Water  engine  for  throwing  silk  in  the  Kingdom,  if  that  should  bo  destroyed  by  Fire  or  any  other  Accident,  it 
would  make  the  Continuance  of  throwing  fine  Silk  among  us  very  precarious;  and  it  is  very  much  to  be  doubted  whether  all  the  Men  now 
living  in  the  Kingdom  could  make  such  another. (fc) 

a  The  official  division  of  the  Carolinas  into  North  and  South  was  not  made  until  1728,  when  the  province  was  taken  under  direct  control 
of  the  crown.     Philos.  and  Polit.  Hist,  of  the  Carolinas,  by  the  Abb6  Raynal ;  Edinburgh  Transl.,  i,  p,  210. 

b  Eaynal,  i,  p.  213.  c  Ramsay's  Hist.  S.  C,  ii,  p.  475.  d  Hist.  Acct.  S.  C.  and  6a.,  by  Dr.  Alex.  Hewatt,  i,  p.  157. 

e  20th  Congress,  l.st  sess.,  H.  E.  Doc.  158,  p.  1.3.     This  document  will  hereafter  be  cited  simply  as  the  "Rush  Letter ", 

/  A  Description  of  the  English  Province  of  South  Carolana,  l)y  Daniel  Coxe;   London,  17'2'2,  p.  90. 

g  The  Trade  and  Navigation  of  Great  Britain,  London  ;  1738,  chap,  xxx,  p.  146. 

h  A  New  and  Accurate  Account  of  the  Provinces  of  South  Carolina  and  Georgia ;  Loudon,  1732,  chap,  v,  p.  55. 

i  Ibid.,  chap,  iv.,  p.  51.  j  Gee's  Trade  and  Navigation,  chap.  xxx. 

k  Ibid.     "  This  amazingly  grand  machine  contains  26,586  wheels  and  97,746  movements,  which  work  73,726  yards  of  organzine  silk 
thread  every  time  the  water-wheel  goes  round,  being  thrice  in  one  minute,  and  318,504,960  yards  iu  one  day  and  night."    The  buildings 
occupied  by  this  machinery  were  an  eighth  of  a  mile  in  length.     Anderson,  Origin  of  Commerce,  ii,  p.  284. 
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Far  more  anxiety  for  silk  culture  in  the  colonies  was  displayed  in  England  than  in  America.  The  planters  did 
not  take  serious  interest  in  the  business.  A  colony  of  Swiss  who  settled  in  South  Carolina  about  1733-'35  (a)  under 
the  leadership  of  John  Peter  Purry,  of  Neufchatel,  was  successful  in  raising  silk  and  cotton,  and  was  credited  with 
some  progress  in  manufacture.  The  mulberry  tree  flourished  in  the  light  and  sandy  soil  of  the  pine  ]ands.(i-)  The 
excellent  quality  of  South  Carolina  silk  was  certified  by  Sir  Thomas  Lombe,  who  considered  it  equal  in  strength 
and  beauty  to  that  of  Italy.(c)     But  as  to  amount  produced,  the  following  figures  speak  for  themselves  : 

Baw  silk  exported  from  JSTorth  and  South  Carolina  to  Great  Britain  between  1731  and  1755.(d) 

1731  to  1741 '''"^'• 

1742 ™ 

1743-1747 _ 

1748(8boxes) 52 

1749 !...'-;''":!^";::"";;;;:;::;;:::;:::;::;;;;::;;:;;:;;::;;;:::  46 

1750 118 

1751  and  1752 _ 

1753 """!!"!!!!!''!!!!'!"!!! n 


1754. 
1755. 


5i 

Total  in  t"weiity-five  years 251 


In  the  last-named  year  Mrs.  Pinckney,  who  is  also  famous  as  the  introducer  of  the  indigo  plant  into  South 
Carolina,  took  with  her  to  England  some  silk  which  she  had  raised  and  spun  near  Charleston ;  three  complete 
dresses  were  made  therefrom ;  one  was  presented  to  the  princess  dowager  of  Wales,  one  to  Lord  Chesterfield,  and 
one  remained  an  elegant  heirloom  in  possession  of  the  family  for  more  than  fifty  years.(e)  (During  the  Eevolutionary 
War  the  Pinckneys  won  renown  which  outshone  that  of  the  arts  of  peace.)  It  is  said  that  630  pounds  of  silk  were 
raised  in  1765  at  Silk  Hope  plantation.  Perhaps  South  Carolina  did  not  get  full  credit  for  her  silk  products,  as 
much  of  it  went  to  Georgia  to  be  reeled,  resulting  in  its  idtimate  shipment  from  Savannah.  There  is  some  curious 
evidence  of  popular  belief  or  rumor  to  this  effect,  which  will  be  mentioned  hereafter.  Charleston  people  wanted  a 
filature  in  their  city  to  prevent  the  diversion  of  trade,  and  an  act  was  passed  to  meet  the  wish,  in  1766,  by  the 
colonial  assembly.  This  was  followed  by  a  grant  of  £1,000  to  support  the  enterprise.  Meanwhile  the  London 
Society  of  Arts  was  giving  handsome  bounties  for  cocoons  and  raw  silk,  and  kept  up  the  offer  till  1772 ;  Parliament 
in  1769  granted  a  bounty  of  25  per  cent,  for  seven  years  on  all  raw  silk  imported  from  the  colonies.(/)  But  the 
Eevolutionary  War  put  a  stop  to  the  bounties,  and  the  silk  industry  of  South  Carohna  ceased  to  exist.  The  Abb6 
Eaynal  has  pronounced  its  funeral  oration.  That  philosophical  writer  of  course  offers  a  theory ;  silk  was  not 
exported  because  negresses  were  not  imported.    He  concludes : 

Yet  tlie  progress  of  this  brancli  of  trade  has  not  been  answerable  to  so  promising  a  beginning.  The  blame  has  been  laid  on  the 
inhabitants  of  the  colony,  who,  buying  only  negro  men  from  whom  they  receive  an  immediate  and  certain  profit,  neglected  to  have  women 
who,  with  their  children,  might  have  been  employed  in  bringing  up  silkworms,  an  occupation  suitable  to  the  weakness  of  that  sex  and  to 
the  tenderest  age.(j) 

Tracing  the  silk  industry  in  the  order  of  its  starting  at  different  points  in  this  country,  we  find  it  introduced 
into  Louisiana  next  after  South  CaroUna.  In  1716  the  notorious  John  Law  formed,  at  Paris,  the  Mississippi 
Company,  which  was  a  leading  feature  in  a  series  of  speculative  schemes  that  were  afterward  called  the  great  South 
Sea  bubble.  Louisiana  had  been  settled  by  the  French.  The  city  of  New  Orleans  was  founded  in  1718,  and  about 
that  time  the  whole  colony  was  transferred  to  the  Mississippi  company  by  a  grant  of  the  French  crown.  Law 
organized  and  sent  out  a  large  expedition  in  1718.  In  the  glittering  prospectus  [h)  of  this  speculation,  one  of  the 
items  was  the  culture  of  silk  on  the  banks  of  the  Mississippi,  and  this  part  of  the  programme  was  in  a  measure 

a  Eaynal,  vol.  i,  p.  223.  6  Description  of  the  Province  of  South  Carolina,  by  George  Milligen ;  London,  1770,  p.  8. 

c  Letter  of  Thomas  Lombe  to  the  Trustees  of  Georgia,  January  31,  1732. 

d  A  Description  of  South  Carolina,  London,  1761,  p.  96  (authorship  somewhat  uncertainly  ascribed  to  Governor  Glen,  of  that  province). 

e  Eamsay,  i,  p.  221.  /  Eaynal,  ii,  p.  160.  g  ttH;  ii,  p.  159. 

h  Anderson  gives  a  long  abstract  of  the  projects  of  the  South  Sea  Company.     Under  one  section  there  are  the  following  details : 

"For  the  Silk  and  Ootton  manufacturea,  viz  : 

1.  For  tlie  raising  of  Silk-worms. 

2.  Anotlier  for  the  planting  of  Mulberry  Trees  and  breeding  of  Silk-worms  in  Ohelsea  Park  where  2,000  of  those  trees  were  actually  planted  and  many  large  and 
expensive  ediflcea  were  erected ;  the  remains  whereof  are  now  (1764)  scarcely  to  be  seen.  (Particulars  about  these  trees  and  their  estimated  value  as  assets  of  a  stock 
company  can  he  found  in  Barham's  Ussay,  pp.  95,  105,  and  278.    It  was  expected  that  they  would  produce  14,000  pounds  of  silk,  worth  £14,000  per  year.) 

3.  For  making  of  Muslin, 

4.  For  improTing  the  Cotton  and  the  SUk  and  Cotton  Manufactures. 

5.  Another  for  improving  the  Silk  Manufacttires."    Origin  of  Commerce,  ii,  p.  295. 
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carried  out.  Many  mulberry  trees  were  planted  in  and  near  New  Orleans.  Failure  to  reach  profitable  results 
seems,  however,  to  have  overtaken  every  branch  of  Law's  schemes.  "  The  Ancient  India  Company  never  sent 
more  than  a  few  shiploads  of  its  products  to  France,  and  the  unfortunate  Mississippi  colony  furnished  next  to 
nothing. "(a)  After  the  South  Sea  bubble  burst,  the  ownership  of  the  land  and  the  control  of  the  colony  reverted 
to  the  crown.  The  French  held  possession  till  1762,  when  they  ceded  it  to  Spain.  We  do  not  read  of  any 
considerable  silk  product.  Favorable  soil  and  climate,  and  a  knowledge  of  the  business  on  the  part  of  the 
colonists,  were  not  wanting;  but  legislative  bounties  were. 

Georgia,  which  had  been  part  of  the  "fertile  Carolinas",  was  made  by  royal  charter  a  separate  province  in 
1732,  and  placed  in  control  of  *a  board  of  trustees.  This  event  became  the  occasion  of  an  urgent  pressure  in 
favor  of  silk  culture.  The  trustees  themselves  heartily  favored  the  project,  and  fixed  upon  silk  and  wine  as  the 
leading  staples  to  be  raised  for  export,(&)  silk  being  chief  in  their  esteem.(c)  Sir  Thomas  Lombe  wrote  a  forcible 
letter  on  the  subject  to  the  trustees,  declaring  that  silk  culture  "  appears  to  me  as  beneficial  to  the  kingdom, 
attended  with  as  little  hazard  or  difficulty,  as  much  wanted,  and  which  may  as  soon  be  brought  to  perfection  in  a 
proper  climate,  as  any  undertaking  so  considerable  in  itself  that  1  ever  heard  of  ".((Z)  The  trustees  at  their  meeting 
in  June,  1732,  adopted  a  rule  requiring  settlers  to  plant  a  certain  proportion  of  mulberry  trees.  In  their 
respective  grants  ten  years  were  allowed  for  the  cultivation  of  the  soil,  and  100  white  mulberry  trees  were  to  be 
planted  on  every  ten  acres  when  cleared.  Power  was  vested  in  the  trustees  to  enter  upon  lands  that  remained 
uncultivated.(e)  A  colonial  seal  was  ordered,  containing  on  one  side  a  representation  of  silkworms,  some 
beginning  and  others  having  finished  their  webs,  with  the  motto:  No7i  sibi  sed  aliis.  This,  says  one  historian,  was 
"  a  very  proper  emblem,  signifying  that  neither  the  first  trustees  nor  their  successors  could  have  any  views  to  their 
own  interest ".(/)  It  does  not  seem  to  have  been  meant,  by  the  use  of  this  motto,  to  suggest  that  the  colonists,  in 
raising  silk  for  British  manufacturers,  were  laboring  not  for  themselves  but  for  others. 

Late  in  1732  a  man  from  Piedmont  was  sent  out  by  the  trustees  to  teach  the  colonists  the  art  of  reeling. 
Several  public  writers  urged  the  enterprise  on  various  grounds  of  economy  and  profit.  An  estimate  in  1733  (based 
on  the  assumption  that  the  yearly  import  of  raw  silk  by  Great  Britain  from  Piedmont  amounted  to  £300,000  in 
value)  set  forth  that  the  successful  raising  of  silk  in  Georgia  would  save  the  mother  country  £100,000  per  annum.((if) 
Another  estimate  in  the  same  year  made  the  annual  import  by  Great  Britain  of  thrown  silk  alone— excluding  raw 
silk— 300,000  pounds,  equal  to  £300,000  in  value.(/0  It  was  therefore  an  occasion  of  much  congratulation  in  1734-'35 
when  General  Oglethorpe  took  with  him  to  England  eight  pounds  of  colonial  siik,  and  showed  it  to  the  trustees, 
who  presented  it  to  Queen  Caroline.  Under  royal  instructions  Sir  Thomas  Lombe  took  charge  of  the  precious 
consignment,  and  had  it  thrown  and  woven  at  his  factory ;  so  that  in  1735,  upon  the  king's  birthday,  the  queen 
honored  the  colony  by  appearing  at  a  levee  in  a  dress  said  to  be  entirely  made  of  Georgia  silk.(t)  But  even  this 
neat  little  episode  has  suffered  by  the  breath  of  detraction.  A  certain  Dr.  Patrick  Tailfer  and  others,  who  perhaps 
bore  no  good  will  to  General  Oglethorpe,  have  stated  in  a  spiteful  way,  that  most,  if  not  all  of  this  silk,  was  raised 
in  South  Carolina.(j) 

In  1735  a  plot  of  ground  was  laid  out  at  one  end  of  the  town  of  Savannah,  and  was  planted  with  vines  and 
mulberry  trees  at  public  expense.  The  "  trustees'  garden",  as  the  plot  was  termed,  proved  to  have  been  ill-located, 
the  soil  being  sandy  and  arid ;  though  on  this  and  similar  points  authorities  vary.  It  is  certain  that  the  trustees 
requested  the  selection  of  some  other  spot  of  ground,  but  their  wishes  were  not  fulfilled. (fc)  The  site  was  on  the 
bank  of  the  river  within  view  of  the  ocean.  Plants  and  trees,  native  and  foreign,  in  great  variety,  including  the 
fig,  orange,  pomegranate,  olive,  coffee,  cocoa,  and  cotton,  were  set  out ;  but  chief  attention  was  given  to  the  mulberry. 
Every  planter  wanting  mulberry  trees  was  supplied  with  them,  gratis,  from  this  nursery.  The  promise  to  supply 
these  trees  was  a  feature  and  condition  of  the  land-grants  to  colonists.{?)  One  writer,  describing  the  garden  in 
glowing  terms  of  praise,  declares  the  soil  excellent  and  the  situation  "  delightful  ".(m)  Others  hold  a  totally  opposite 
opinion  and  say  that  the  place  was  "  one  of  the  most  barren  spots  of  land  in  the  colony,  being  only  a  hill  of  dry 
sand ;  great  sums  of  money  were  thrown  away  upon  it  from  year  to  year  to  no  purpose".  (») 

a  The  Eighteenth  Century,  by  Paul  Lccroix  ;  London,  187G,  p.  222. 
b  Judge  Law's  Oration,  Georgia  Historical  Society  Collectious,  i,  p.  26. 

c  An  Impartial  Inquiry  into  the  State  and  Utility  of  the  Province  of  Georgia,  by  Beuj.  Martin,  secretary  of  the  trustees  of  the  colony; 
London,  1741,  reprint  Ga.  Hist.  Soo.,  i,  ji.  100. 

d  Appendix,  Ga.  Hist.  Soc.  CoUns.,  ii,  p.  311.  e  History  of  Georgia,  by  Thomas  McCall,  i,  p.  21. 

/  Hew.'itt's  Hist.  S.  C.  and  Ga.,  ii,  p.  18.     McCall's  History,  i,  p.  25. 

<7  A  New  and  Accurate  Account  of  the  Provinces  of  So.  Ca.  and  Ga.  ;  chap,  v,  pp.  58,  56. 

h  Reasons  for  Establishing  the  Colony  of  Georgia;  London,  1733,  reprint  Ga.  Hist.  Soc,  i,  p.  208. 

i  The  Dead  Towns  of  Georgia,  by  Charles  C.  Jones;  Savannah,  1878,  p.  26. 

j  A  True  and  Historical  Narrative  of  the  Colony  of  Georgia;  Charleston,  1741,  reprint  Ga.  Hist.  Soc,  ii,  p.  205. 

k  McCall,  i,  pp.  55,  57.  1  Ihid.,  1,  p.  63. 

m  A  Voyage  to  Georgia,  by  Francis  Moore ;  London,  1744,  pp.  29.  30. 

n  A  True  and  Historical  Narrative;  reprint  Ga.  Hist.  Soc,  ii,  p.  205. 
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Several  Italians  of  both  sexes  were  brought  in  1736  at  the  trustees'  expense  from  riedmoat  in  charge  of  a  Mr. 
Amatis.  The  foreigners  were  proficient  in  the  arts  of  silk  culture  and  reeling ;  the  men  were  ordered  to  teach  male 
English  colonists  to  raise  mulberry  trees,  the  women  to  take  English  girls  as  apprentices  in  rearing  worms  and 
reeling  from  cocoons.(a)  "  In  Italy  and  in  the  south  of  France,  young  girls  carry  the  eggs  in  their  bosom,  and  hatch 
them  by  their  natural  heat.  In  other  countries  this  is  done  by  means  of  manure  or  hot-houses."(&)  It  is  not  specified 
which  of  these  processes  was  taught  to  the  English  girls.  Some  of  the  Italians  behaved  badly  ;  one  of  them  stole 
the  reels,  broke  the  copper  pans,(c)  spoiled  all  the  eg^s  he  could  not  steal,  and  fled  to  South  Carolina;  but  a  little 
seed  and  a  few  faithful  Piedmontese  were  left.{fZ) 

Meanwhile  a  number  of  Protestants,  driven  out  of  their  home  in  the  valley  of  the  Salza,  Bavaria,  had  emigrated 
to  Georgia  and  founded  a  town,  which  they  called  Ebenezer,  about  1^5  miles  above  Savannah,  near  to,  but  not  quite 
on  the  river.(e)  They  brought  with  them  several  useful  arts,  and  soon  accomplished  more  in  the  business  of 
raising  silk,  with  far  less  fuss,  than  their  neighbors  at  Savannah.  They  co-operated  with  the  trustees,  and  before 
long  had  two  reels  busy.  There  are  notices  at  this  period  of  a  scheme  for  interesting  the  Chickasaw  Indians 
in  the  work  of  silk  culture.(/)  English  writers  were  again  urging  the  need  of  the  mother  country,  and  the  annual 
expenditure  for  silk  from  Piedmont  was  estimated  at  £500,000.(i/)  Even  the  muse  was  invoked  to  stir  the  lagging 
colonists,  and  a  poem  on  the  return  of  General  Oglethorpe  to  Georgia  in  173G,  winds  up— 

Nor  k-ss  tlio  ea.re 
Of  thy  young  proviuco  to  oljligo  the  fair  ; 
Here  tend  the  silkworm  in  the  verdant  shade 
The  frugal  matron  and  the  blooming  maid.(/i) 

But  as  to  the  export  of  raw  silk,  it  was  admitted  in  17-10  that  "  no  great  entries  have  been  seen  of  any  yet  in  the 
custom-house";(i)  statements  verified  by  oath  declare  that  "  the  quantity  of  silk  hitherto  made  has  not  been  great"  ;(j) 
the  small  portion  exported  "  was  produced  by  an  Italian  family  settled  in  Savannah".(7i-)  Another  informant  sums 
up  the  situation  with  the  remark,  "  there  are  not  as  many  mulberiy  trees  in  the  whole  province  as  many  a  odc  of 
the  Carolina  planters  have,  nor  so  much  silk  as  many  a  one  of  them  makes. "(0  In  fact,  the  colony  of  Georgia  wa>» 
at  this  time  in  a  very  weak  and  impoverished  condition,  and  scarcely  able  to  produce  eiKJugh  of  the  necessaries  of  life 
for  its  own  sustenance.  Despite  the  poverty  of  the  province,  the  trustees  firmly  adhered  to  the  line  of  policy  they 
had  marked  out :  wine  and  silk  were  to  be  cultivated  in  preference  to  all  other  staples.(wi)  "  The  tracts  of  land  which 
had  been  planted  with  mulberry  trees  scarcely  retained  the  vestiges  of  culti\-ation  "  in  1741,  but  new  bounties  were 
offered  for  silk  ;  a  filature  was  built  at  Savannah,  and  tbe  implements  for  reeling  were  ordered  to  be  furnished. (?i) 
The  premiums  were  afterward  fixed  at  tAvo  shillings  per  pound  for  first  quality  of  cocoons,  one  shilling  for  second, 
and  eight  pence  for  thiitl.(o)  Bounties  were  also  offered  in  1749  for  proficiency  in  the  art  of  reeling,  and  the  trustees 
supplied  the  requisite  apparatus  to  comi^etitors.  In  the  following  year  fourteen  young  women  claimed  the  bounty 
and  were  given  permanent  employment  at  the  filature,  which  by  this  time  had  an  outfit  of  tools  and  implements. 
Special  commissioners  were  sent  to  the  province  l)y  the  trustees,  charged  with  the  duty  of  promoting  the  industry. 

We  are  now  approaching  the  period  when  silk  culture  in  the  colonies  attained  its  highest  development.  An 
exaggerated  notion  of  the  results  has  been  formed  by  several  of  the  writers  who  have  recorded  them.  This  is  chiefly 
due  to  neglect  in  discriminating  between  cocoons  and  raw  silk.  The  records,  from  1757  to  1768,  are  mostly  of  the 
production  of  cocoons ;  and  of  these  articles,  when  fresh  or  not  specially  dried,  ten  or  twelve  to  fourteen  pounds 

a  A  Voyage  to  Georgia,  p.  31. 

h  Treatise  on  Rearing  Silk  W^orms,  by  Count  Von  Hazzi,  of  Munieh;  Transl.  U.  S.  20th  Cong.,  1st  Sess.,  H.  E.  Doc.  22G,  sec.  61,  p.  77. 
There  are  precise  instructions  on  this  point  in  Noel  Chomel's  Dictionnaire  CEconomique  (2  vol.  fol.,  Paris,  1718)  as  follows :  "In  order  to 
hatch  the  eggs  at  their  proper  time,  the  women  must  keep  them  in  their  bosoms  and  the  men  in  their  pockets,  and  on  nights  between 
warm  pillows  put  under  your  bolster  or  bed,  and  thus  to  continue  for  three  days  without  looking  upon  them,  for  fear  lest  the  cold  air 
injure  them."    Barham's  Essay,  p.  118. 

c  The  pans  were  used  for  baking  the  cocoons,  to  kill  the  chrysalides.  d  A  Voyage  to  Georgia,  p.  31. 

e  Eaynal,  i,  p.  223.  McCall,  i,  p.  49.  The  Long  Island  Historical  Society  of  Brooklyn,  N.  Y.,  possesses  very  complete  records  of  this 
emigration  and  settlement. 

/  Letter  to  the  Trustees;  Ga.  Hist.  Soc.  CoUus.,  i,  p.  193.     g  Life  of  Oglethorpe,  by  Thomas  Spalding  ;  Ga.  Hist.  Soc.  Collns.,  i,  p.  259. 

h  A  True  and  Historical  Narrative,  Preface;  reprint,  ibid,  ii,  p.  175.     See  also  Lines  addressed  to  Oglethorpe,  ibid.,  ii,  pp.  04,  66. 

i  An  Impartial  Inquiry,  etc.,   reprint,  ibid.,  i,  p.  160. 

j  A  State  of  the  Province  of  Georgia,  Attested  upon  Oath;  London,  1742  ;  reprint,  ibid.,  ii,  p.  71. 

Jc  An  Impartial  Inquiry,  etc.;  reprint,  ibid.,  i,  p.  192. 

I  A  True  and  Historical  Nan-ative;  reprint,  ibid.,  ii,  p.  205.  m  McCall,  i,  p.  199.  >i  Ibid.,  i,  p.  203.  o  Ibid.,  i,  p.  238. 
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are  rel^uired  to  furiiisli  one  pound  of  reeled  or  raw  silk. (a)    The  following  statements  of  Georgia  preduction  are 
believed  to  be  authentic : 


Years. 

Product  or  export. 

1750 

6,300  pounds  cocoons  received  at  filature. 

Value  of  raw  silk  exported,  $8,800. 

Amount  of  raw  silk  exported,  268  pounds. 

1,052  pounds  cocoons  received  at  filature. 

7,040  pounds  cocoons  received  at  filature. 

Considerably  over  10,000  pounds  cocoona  received  at  Savannah. 

1756 

1757 

1758 .           .                   

1759 

1764 

1766 

20,000  pounds  cocoons  produced. 

1768                                                                   .  -                                      

1,084  pounds  raw  silk  sent  to  England. 

1758-1768  inclusive                      --.              -      ...         

Nearly  100,000  pounds  cocoons  received  at  filature. 

1770          .          .            ...                                   

291  pounds  raw  silk  produced  at  Ebenezer;  none  elsewhere. 

1771(6)     ". 

438  pounds  raw  silk  juoduced  at  Ebenezer;  shipped  to  England. 

1772 

485  pouiwla  raw  silk  produced  at  Ebenezer ;  shipped  to  England. 

1755-1772,  inclusive 

Amount  of  raw  silk  expoiled,  8,8l'9  pounds. 

A  cureful  examination  of  the  foregoing  figures  will  show  that  they  do  not  involve  any  contradiction  in 
themselves.  They  indicate  a  varying  product  which  culminated  in  170G,  furnishing  from  17.30  to  1772  an  export 
avera;;iDg  .500  pounds  of  raw  silk  per  annum,  and  rarely  exceeding  1,000  ])ounds  in  a  single  year.  It  remains  to 
be  ex]>lained  why  an  assertion  has  so  frequently  found  place  and  comment  in  histories  and  essays,  that  in  the  year 
1759  10,000  pounds  of  raw  silk  were  exported  Irom  Georgia  to  England.  The  discrepancy  between  this  statement 
and  that  of  the  total  export  from  175.3  to  1772  (which  was  furnished  by  the  collector  of  customs  at  Savannah)  has 
been  noticed  by  some  of  the  more  careful  writers  ;  others  have  ignored  it;  none  have  traced  the  error  to  its  origin. 
It  arosr  in  an  ambiguous,  not  to  say  erroneous,  publication  from  Charleston,  Soitth  Carolina,  which  Adam  Anderson 
has  fortunately  quoted  in  full.     He  says  :(c) 

'\A'u  bad  public  Advices,  in  tbis  Year  17:>9  from  Charles-Town  in  South  Carolina,  of  a,  very  hopeful  Prospect  in  that  Province  of  the 
gradual  and  considerable  Progress  and  Increiise  of  the  Production  of  Baw-Silh  there  and  in  the  adjoining  Province  of  Georgia,  viz:  "In 
the  yeur  1757,  l,03v;  Pound  weight  of  liaw-.Silk  Balls  were  received  at  the  Filature  in  Georgia:  aud  the  next  Year  produced  no  less  than 
7,040  I'dund  Weight  thereof.  And  that  in  this  year  1759,  there  has  been  received  at  Savannah,  the  Capital  of  Georgia,  considerably  above 
10,000  I'ouud  Weight  of  Baw-SiHc,  although  the  Season  h:is  not  been  favourable.  This  great  Increase  of  that  rich,  new,  and  valuable 
Production  in  these  Provinces  is  owing  to  the  increased  Number  of  Hands  in  raising  the  same." 

It  will  be  seen  that  the  foregoing  treats  of  production,  not  of  export;  and  therefore  presumptively  of  cocoons, 
not  of  reeled  silk.  At  all  events  the  facts  were  so  understood  by  the  Rev.  Jared  Eliot,  of  Killing-worth, 
Conn-.cticut  (grandson  of  John  Eliot,  the  "apostle  of  the  North  American  Indians"),  writing  in  the  very  year  when 
the  .advices  were  received.     Sis  version  is  as  follows : 

] ; ,  a  late  account  from  Georgia  it  appears  that  the  Silk  Manufactory  is  in  a  flourishing  way.  In  the  year  1757,  the  Weight  of  Silk 
Balls  r^reived  at  the  Filature  was  only  1,052,  last  Year  produced  7,040,  and  this  Year  already  above  10,000,  and  it  is  very  remarkable 
that  tbi-  Eaw  Silk,  exported  from  Georgia  sells  .at  London  from  two  to  three  Shillings  a  Pound  more,  than  that  from  any  other  Part  of  the 
World,  (d) 

This  seems  quite  correct,  except  in  calling  the  business  a  "silk  manufactory".  On  the  other  hand,  the  complete 
error  ;ippears  in,  and  has  no  doubt  been  mostly  propagated  among  later  writers  through,  the  account  given  in  1816 
by  Mnjor  McCall,  which  turns  the  cocoons  into  raw  silk  and  the  production  into  export,  as  follows: 

la  the  year  17.j7,  one  thousand  and  fifty  pounds  of  raw  silk  were  received  at  the  filature  in  Savannah.  In  1758,  the  silk-house  was 
consumed  by  fire,  with  a  quantity  of  silk  and  seven  thousand  aud  forty  pounds  of  cocoons  or  silk  balls.  In  1759,  the  colony  exported 
upward  of  ten  thousand  weight  of  raw  silk,  which  sold  two  or  three  shillings  per  pound  higher  in  London,  than  that  of  any  other  country,  (e) 

Great  as  was  the  mistake  which  ascribed  to  one  year  as  large  an  export  as  was  reached  in  twenty,  it  was 
surpassed  in  error  by  a  subsequent  writer,  who  says : 

In  1776  more  than  twenty  thousand  pounds  of  raw  silk  were  imported  into  England  fi'om  Georgia.(/) 

This  statement  was  probably  based  on  the  production  of  1 766,  and  though  brief,  had  the  misfortune  to  be 
incorrect  in  ever.\'  particular. 

a  JS-  g.,  iha  Bulletin  des  Soies  et  (hs  Soicries,  speaking  of  a  reecutcrop  of  Upper  Italy,  says:  "34  millions  dekilog.  de  cocons  repr(5sentant 
environ  2,400,000  kil.  do  sole." 

h  Opcratious  at  the  filature  were  discoutiuued  in  1771,  and  the  basins  and  reels  which  had  been  in  use  there,  were  distributed  among 
the  colonists  of  Kliem-zer. 

<;  Origin  of  Commerce;  fol.  ed.,  ii,  p.  413. 

d  Essays  upon  I'ield  Ilusbiiudry  in  New  England  ;  Boston,  reprint,  1760,  note  to  sixth  essay,  p.  154.  The  sixth  essay  was  first 
published  in  17.VJ,  prinfed  at  New  London  and  New  York. 

e  History  of  Georgia,  1,  p.  251. 

f  iManual  on  the  Mulberry  Tree  and  Silk  Culture,  by  .lonathan  II.  Cobb,  4lih  od.  enlargcMl ;  Boston,  1839,  app.,  p.  128.     One  step  in 
this  second  series  of  eixors  appears  in  the  report  of  the  Committee  on  Agriculture,  United  States  House  of  Kcpresentatives,  May  2,  1826, 
which  says;   "In  17(;(i  nior<'  tbau  20,000  pounds  of  cocoons  were  exported  from  thence  to  England." 
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w^t^^^^*'^  "^  raising  silk  by  means  of  bounties  was  pushed  to  its  extreme  in  1751,  when  the  trustees  of  Georgia 
established  the  following  scale  of  premiums,  which  has  certainly  never  been  surpassed: 

For  first  quaUty  cocoons,  2s.  per  pound;  if  delivered  at  filature,  3«.  Gd. 

For  second  quality  cocoons.  Is.  3^.  per  pound;  if  delivered  at  filature.  Is.  8d. 

For  third  quality  cocoons,  6d.  per  pound;  if  delivered  at  filature,  Is.  Id. 

This  was  at  least  two  or  three  times  what  the  cocoons  were  worth,  and  is  "truly  astonishiug".(rt)  The  patent 
of  the  trustees  expired  in  1752,  and  with  it  aU  the  chartered  privileges  of  the  colony,  which  theu  became  a  royal 
province  directly  dependent  upon  the  crown  for  goverumeut.(&)  Acts  of  parliament  of  almost  equal  liberality  soon 
replaced  the  measures  of  the  trustees  for  spurring  the  silk  industry.  These  acts  were  various,  and  the 
encouragement  they  gave  was  fluctuating.  One  of  them,  in  1749,  admitted  raw  silk  from  the  American  plantations 
free  of  duty,  and  provided  that  Georgia  and  South  Carolina  should  thereafter  "have  tlie  honour  of  being 
denominated  Silk  Colonies'\(c)  In  the  same  vein  of  sweetness,  George  II,  June  21, 1754,  directed  a  silver  seal  to  be 
made  for  Georgia,  bearing  on  one  side  a  figure  representing  the  genius  of  the  colony  offering  a  skein  of  silk  to  the 
king,  with  the  motto:  Hino  laudsm  sperate  coloni.{d)  For  a  while  the  parliamentary  bounties  were  three  shillings  per 
pouud;  in  1766  they  were  reduced  one-half;  in  1769  they  were  applied  to  raw  silk  exported,  giving  £25  to  every 
£100  in  value.  The  last-named  rate  was  to  continue  for  seven  years,  when  it  was  to  be  reduced  to  20  per  cent., 
and  again  for  seven  years  more  at  15  per  cent.,(e)  the  political  occurrences  of  1776  being  evidently  not  anticipated. 

The  sUk  product  rose  while  the  bounties  for  delivery  at  Savannah  were  most  liberal,  but  sank  with  marvelous 
rapidity  shortly  after  their  reduction,  falling  to  290  pounds  in  1770.  Throughout  the  entire  period  of  silk  culture  in 
Georgia  the  Saltzburghers  of  Ebenezer  were  among  the  largest  producers,  and  were  almost  the  only  ones  in  the 
years  immediately  preceding  the  war  of  the  Revolution  who  prepared  raw  silk  for  export.  During  the  war  the 
French  settlers  at  l!few  Bordeaux,  70  mUes  above  Augusta,  are  said  to  have  supplied  "much  of  the  high  country" 
with  sewing-silk  made  from  cocoons  of  their  own  raisiug.(/)  The  industry  ceased,  however,  to  attract  attention ;  the 
last  parcel  of  raw  silk  offered  for  sale  in  Georgia  during  the  century  being  in  the  year  1790,  when  over  two  hundred- 
weight was  purchased  for  export  at  prices  ranging  from  18  to  26  shillings  per  pound. (<7) 

Pennsylvania  was  blest  with  silk  culture  at  an  early  date  in  her  history.  It  was  recommended  by  James 
Logan  to  the  Penn  family  in  1725,  as  "  extremely  beneficial  and  promissing";  the  next  year  he  mentioned  that  silk 
from  the  colony  had  been  sent  to  England;  he  "is  glad  it  proves  so  good".(/t)  A  biU  had  been  introduced  in  1719 
into  parliament  to  restrain  the  increase  of  woolen  and  other  manufactures  in  the  colonies.(t)  A  more  definite 
application  of  the  non  sibi  sed  aliis  principle  was  urged  a  few  years  later,  based  on  a  complaint  that  the  colonists 
were  engaged  in  textile  manufacturing,  especially  in  the  provinces  north  of  Virginia.  The  British  board  of 
commissioners  on  trade  and  plantations  made  an  elaborate  report  on  this  subject  to  parliament  in  1732.    They  say: 

It  were  to  be  wished  that  some  Expedient  miglit  be  fallen  upon  to  divert  their  thoughts  from  Undertakings  of  this  Nature :  So  much 
the  rather,  because  those  Manufactures  in  Process  of  Time  may  be  carried  on  in  a  greater  Degree,  unless  an  early  Stop  be  put  to  their 
Progress,  by  employing  them  in  Naval  Stores. (j) 

The  eonclusion  arrived  at  is  as  follows: 

We  would  humbly  beg  Leave  to  report  and  submit  to  the  Wisdom  of  this  honourable  House,  the  Substance  of  what  we  formerly 
proposed  in  onr  Iiep»rt  on  the  Silk,  Linen  and  Woollen  Manufactures  hereinbefore  recited ;  namely,  whether  it  might  act  bo  deemed 
expedient  to  give  those  Colonies  proper  Encouragements  for  turning  their  Industry  to  such  Manufactures  and  Products  as  might  be  of 
Service  to  Gh-eat  Britain,  and  more  particularly  to  the  Production  of  all  kinds  of  Naral  Stores. {k) 

Ultimately  it  seems  to  have  been  considered  that  the  encouragement  of  silk  culture  was  one  of  the  "  expedients  " 
for  preventing  manufacture.  The  commissioners  addressed  a  letter  in  1734  to  the  deputy  governor  of  Pennsylvania, 
Patrick  Gordon,  asking  him  what  encouragement  should  be  given  in  order  to  "engage  the  colonists  to  apply  their 
industry  to  the  cultivation  of  naval  stores  of  all  kinds,  and  likewise  of  such  other  products  as  may  be  proper  for  the 
soil  of  the  said  colonies,  and  do  not  interfere  with  the  trade  or  j^rodiwe  of  Great  Britain^\{l)  To  this  Governor  Gordon 
replies  that  it  was  the  whole  study  of  the  merchants  how  to  make  returns  for  the  large  importations  of  British 
manufactures.  He  recommends  among  other  things  that  the  culture  of  silk  be  encouraged,  aud  mentions  that 
small  quantities  had  already  been  produced  in  the  colony,  equal  to  the  best  European. (ih) 

A  Loudon  paper  of  February  7, 1765,  states  that  within  four  days  one  hundjjed  journeymen  silk-throwsters  had 
engaged  passage  to  Xew  York  aud  Philadelphia,  under  extraordiuary  encouragemeuts,  intending  at  botli  places  to 
establish  the  manufacture  of  silk.(n)     Perhaps  the  "  encouragements"  arose  partly  out  of  reports  concerning  efforts 


a  History  of  Georgia,  by  Eev.  Wm.  Bacon  Stevens,  M.  D. ;  New  York,  1847,  vol.  i,  p.  275. 
h  Discourse  on  Georgia,  same  author;  Boston,  1841,  reprint  Ga.  Hist.  Soc,  ii,  p.  25. 

c  Anderson,  Origin  of  Commerce,  fol.  ed.,  ii,  p.  392.  d  Stevens,  Hist.  Ga.,  i,  p.  383.  e  Eaynal,  ii,  p.  100. 

/  Letter  of  Thomas  McCall  to  the  Secretary  of  the  Treasury  in  answer  to  a  circular  of  inquiry  sent  out  in  1826. 
g  Letter  of  Charles  Harris  to  the  Secretary  of  the  Treasury,  in  answer  as  above. 
h  Annals  of  Philadelphia,  by  John  F.  Watson;  Philadelphia,  1830,  p.  G18. 

i  Anderson's  Origin  of  Cemmerce,  ii,  p.  283.  _;  Ihid.,  ii,  p.  343.  k  Ibid.,  ii,  p.  345. 

I  Archives  of  Pennsylvania,  year  1734,  p.  434.  m  Hazard's  Eegister  of  Pennsylvania,  i,  p.  444. 

n  History  of  American  Manufactures,  by  Dr.  J.  L.  Bishop  ;  Philadelphia,  1864,  i,  p.  362. 
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wiiicli  wei('  begun  about  this  time  by  Dr.  Beujamin  FraDkliu.  Several  huudred  pounds  sterling  were  paid  to 
American  colonists  between  1755  and  1772,  for  premiums  on  silk  and  mulberry  trees,  by  the  London  Society  for 
the  Encouragement  of  Arts,  Manufactures,  and  Commerce.  A  pamphlet  published  by  the  society  mentions  that  in 
1701  the  following  corresponding  members  were  authorized  to  pay  premiums  in  their  respective  colonies :  Dr.  Jared 
Eliot,  the  Kev.  T.  Clap  (president  of  Yale  College),  and  Jared  Ingersoll,  of  Connecticut ;  Benjamin  Franklin,  LL.  D., 
and  John  Hughes,  of  Pennsylvania;  George  Pollock,  CuUen  Pollock,  and  John  Eutherford,  of  North  Carolina;  M. 
Ortolengi  (superintendent  of  the  filature  at  Savannah),  of  Georgia.  The  bounties  paid  in  other  colonies  by  the 
society  were  probably  the  same  as  those  announced  at  that  date  for  Georgia,  viz,  for  first  quality  of  cocoons,  3d. 
per  pound;  for  second  quality,  '2d.,  and  for  third  quality,  Id.  per  pound. («)  About  the  year  1766,  Dr.  Nathaniel 
Aspinwall,  of  Jhmsfield,  Connecticut,  who  had  a  nursery  of  white  mulberry  trees  on  Long  Island,  and  who  was  a 
person  of  large  public  spirit  and  enthusiasm  in  respect  to  silk  culture,  gave  a  number  of  such  trees  to  be  planted  near 
Philadelphia.(6)  An  act  giving  bounty  for  planting  tlie  tree  had  been  recently  passed  by  the  legislature  of  New 
Jersey,  and  considerable  interest  was  manifested  in  the  subject  by  other  neighboring  colonies.  The  American 
Philosophical  Society  of  Phihnlelphia,  of  which  Dr.  I'ranklin  was  a  leading  member,  gave  much  consideration  to 
plans  for  silk  culture  m  17GS  and  1769.  Early  in  1770  Dr.  Franklin,  who  was  then  in  London,  wrote  a  letter  to  the 
society  urging  these  projects  and  inclosing  his  correspondence  with  Dr.  Cadwallader  Evans,  of  Philadelphia,  upon 
the  subject.(c)  This  seems  to  have  determined  the  society's  course;  they  took  prompt  steps  for  establishing  a  filature. 
A  subscription  for  the  purpose  was  started,  and  during  the  first  year  the  sum  of  £875  Us.  was  obtained.  Measures 
were  taken  to  procure  supplies  of  mulberry  trees  and  silkworm  eggs,  and  Dr.  Franklin,  who  was  always  ready  to 
contribute  good  advice,  sent  a  copy  of  a.  useful  work  by  the  Abbo  Sau\uge.((/)  An  application  was  made  to  the 
assembly  to  authorize  "  a  public  filature",  the  managers  to  have  power  to  grant  premiums  equal  to  about  £500  per 
annum  for  five  years.  The  filature  was  actually  opened  in  June,  1770.(e)  It  was  situated  in  Seventh  street,  between 
Arch  and  High  streets.  About  2,300  pounds  of  cocoons  wctc  brought  thither  in  1771 ;  of  this  amount,  1,754  pounds 
were  bougfit  by  the  managers  ;  two-thirds  of  the  cocoons  had  been  raised  in  New  Jersey. (/)  There  is  room  for  doubt 
as  to  the  disposal  of  the  products.  It  is  more  than  hinted  that  all  the  silk  made  was  absorbed  in  garments  for 
members  of  the  society.(r/)  J.  d'Homergue,  who  was  a  competent  witness,  though  perhaps  not  wholly  disinterested, 
says  : 

I  havH  not  heard  of  any  raw  silk  having  been  prepared  at  this  iilatuxe,  or  sold  out  of  it,  yet  I  have  been  told  that  a  lady  of  this  city 
(Philadelphia)  had  a  negligee  dress  manufactured  in  England  out  of  silk  of  her  own  raising. (/i) 

A  considerable  number  of  successful  attempts  at  silk  culture  were  made  at  this  time  in  Pennsylvania,  several 
of  which  have  passed  into  history.  Susannah  Wright,  of  Columbia,  Lancaster  county,  a  Quaker  lady  of  some 
litcjary  celebrity,  reeled  and  wove  from  homegrown  ('ocoons  a.  piece  of  mautua  60  yards  in  length.  A  dress  was 
made  from  this  fabric  for  Queen  Charlotte,  and  lor  a  sc(;ond  time  the  wife  of  a  P>ritish  sovereijin  honored  the  colonies 
by  appearing  at  court  in  American  silk.  It  is  further  recorded  that  Susannah  Wright  had  1,500  worms  in  1772, 
"aud  could  have  raised  large  quantities  if  encouraged  ;"(0  she  also  made  sewing-silk.  Another  Quaker  lady,  Grace 
I'isher,  who  was  a  noted  preacher,  made  some  silk  fabrics  which  were  presented  by  Governor  Dickinson  to  Mrs. 
Catlierine  Macaulay,  the  historian.  Tliere  are  several  instances  about  this  time  of  Pennsylvania  ladies  raising  the 
material  for  their  own  (Nothing,  and  at  least  one  of  a  bride  thus  providing  lier  own  wedding  garment;  but,  it  is 
significantly  added,  "the  best  dresses  worn  witli  iis  were  woven  in  Enghind.''(j) 

This  was  the  era  of  the  dawn  of  independence.  iMany  writers  have  lamented  the  complete  interruption  which 
the  Eevolutionary  War  caused  to  the  silk  enter])rises.  In  fact,  however,  the  war  made  the  real  industry  practicable. 
Silk  culture  here,  to  supply  rnanulacturers  abroad,  w;is  precisely  the  reverse  of  a  profitable  arrangement  for  this 
country.  "If  when  we  plough,  sow,  reu]),  gather,  and  thresh,  we  find  that  we  plough,  sow,  reap,  gather,  and  thresh 
for  others,  why  should  we  re[ieat  the  uni)rofitable  toil  ?"(fc)  Legislation  to  stop  niaunfacturiug  in  America  was  now 
the  order  of  the  day  in  lingiand.      An  act  of  Parliament,  .'}  Geo.  II,  c.  2!),  see.  9,  passed  in  1750,  provided  that — 

From  and  after  the  24th  day  of  June,  1750,  no  Mill  or  oth<r  Engine  for  slitting  or  rolling  of  bar  Iron,  or  any  plaiting  Forge  ta  work 
with  a  Tilt-hammer,  or  any  furnace  for  making  of  Steel  shall  bo  erected  or  after  cnictioa  euntiuued  in  any  of  His  Majesty's  colonies  in 
America.ti) 


a  Treatise  on  the  Mulberry  and  Silkworm,  by  John  Clarke;  Philadelphia,  1830,  note  to  p.  111.  The  Society's  premiums  for  planting 
mulberry  trees  were  very  lUieral,  vid.  Tracts  on  Practical  Agriculture  and  (!:irdening,  liy  R.  Weston;  London,  1773,  pp.  31  to  34. 

b  Historical  Collections  of  Connecticut,  by  Or.  J.  W.  Barber;  Xew  Haven,  ls;i7,  p.  550.  c  Watson's  Annals,  p.  618. 

d  M6moire8  sur  I'Education  des  Vers  ;\  Sole,  liy  I'Abbo  Boihsier  do  Sauvage  ;  Nisines,  17(;:>,  2  vols.,  8vo.  A  summary  of  this  treatise 
was  afterward,  1702  (?),  published  by  Mv.  Odell,  of  .Burlington,  New  Jersey  (Cobb's  Silk  Manual,  p.  85).  The  Bossiiiro  family  arc  still 
engaged  in  silk  culture  in  France.  Also,  Mr.  E.  V.  Boisnii-re  is  now,  and  for  some  years  past  has  been,  carrying  on  this  business  in 
connection  with  his  silk  factory  at  Williamsburg,  Fraukliu  county,  Kansas. 

(!  J.  d'Homergue  says  the  filature  was  established  in  17G9,  but  is  probably  in  error. 

/  Watson's  Annals,  p.  C18.  a  Clarke's  Mulberry  and  Silkworm,  p.  115. 

h  Ibid,,  note  at  foot  of  [lage.     .J.  d'Homergue  was  a  silk-cult uriKt  from  Nismes. 

i  W:itson'H  Annals,  p.  619.  J  Ibid. 

k  Letters  from  a  Farmer  in  Pcnn.sylvania,  by  Mr.  Uiilansou  ;  Boston,  1768  ;  Loudon  reprint,  1774  ;  Letter  xii,  p.  130. 

/  I/Cttin  li'om  ii  Faiiiirf,  p.   liJ. 
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Act  li  Geo.  Ill,  c.  71,  was  passed  ia  1774,  "To  prevent  the  exportation  to  foreign  parts  of  utensils  made  u 
of  in  tlie  cotton,  linen,  woollen,  and  silk  manufactures  of  this  kingdom."  The  statute  imposed  a  tine  of  £i.'00  tor 
transgression ;  such  machinery  could  be  seized  and  confiscated,  its  holder  anywliere  was  lialjle  to  arrest,  and  even 
the  ship  that  carried  it  and  the  owners  of  the  vessel  were  reached  by  the  stringent  penalties  of  that  law.(a)  The 
United  Society  for  Promoting  American  Manufactures  (Philadelphia)  recommended  in  1770  an  approi»riatioD  of  £40 
for  the  encouragement  of  John  Marshall,  who  had  constructed  some  novel  machinery  for  throwing  and  twisting 
silk.(&)  The  invention  was  at  once  too  early  and  too  late.  The  arts  of  peace  were  suspended,  and  the  people  were 
preparing  for  war. 

Legislation  concerning  silk  culture  in  Connecticut  in  173L!  indicated  that  the  industry  had  made  some  progress 
there,  even  at  that  early  date.  The  first  coat  and  stockings  made  of  New  England  silk  were  worn  by  Governor  Law 
in  1747;  the  first  silk  dress  by  his  daughter,  in  1750.(6')  Dr.  Ezra  Stiles,  president  of  Yale  college,  began  a  long 
series  of  experiments  in  1758  by  planting  three  mulberry  trees.  His  carefully  kept  re.cord  of  the  growtli,  treatment, 
and  produc't  of  the  silkworms  fills  a  quarto  A-olume  of  manuscript  still  preserved  by  the  college.  A  professor's  gown 
was  made  from  the  fruits  of  his  industry.  The  experiments  were  continued  till  1790,  and  during  this  jieriod  Dr. 
Stiles  liberally  distributed  seeds,  eggs,  and  advice.  Nathaniel  Aspinwall,  who,  as  has  already  been  mentioned,  had  a 
nursery  of  mulberry  trees  on  Long  Island,  began  about  the  year  17C0  to  introduce  silk  culture  into  Windham  county 
and  other  localities  in  Connecticut.  He  was  successful  in  plautiug  nnilberry  orchards  at  New  Haven  and 
Mansfield, ((?)  and  laid  the  foundation  in  the  latter  town  of  an  industry  that  lasted  tiiree-fourths  of  a  century,  and 
paved  the  way  for  the  present  silk  manufacture  of  this  country.  Half  an  ounce  of  mulberry  seed  was  sent  in  1766 
to  every  parish  in  Connecticut.(e)  Several  dresses  were  made  from  the  resulting  silk  shortly  before  the  Resolution; 
the  town  of  Mansfield  taking  the  lead  in  raising  the  raw  material  William  Hanks  of  that  town,  a  large  producer, 
in  company  with  others,  projected  a  silk  factory;  it  is  said  that  one  was  already  built  at  Lebanon.  The  outbreak 
■of  war  checked  these  enterprises. 

There  are  brief  records  of  silk  enterjirises  in  other  northern  colonies  prior  to  177G,  but  they  are  generally 
unimportant.  The  most  promising  was  an  attempt  of  William  Molineaux  to  employ  the  poor  of  Boston  in  spinning, 
dyeing,  and  manufacturing  silk.  He  claimed  that  he  had  expended  £l,-!00  to  £1,500,  chiefly  for  machinery  ;  and  he 
undertook  to  buy  and  to  manufacture  all  the  silk  raised  in  the  ]3rovince.(/)  The  authorities  gave  him  in  1770  the 
use  of  a  factory,  rent  free,  to  carry  out  his  purpose.  It  is  probable  that  he  undertook  to  make  sewing-silk  only,  the 
experiments  in  weaving  at  this  factory  being  confined  to  linen,  cotton,  and  worsted. 

Silk  history  in  this  country  is  almost  a  blank  during  the  struggle  for  independence,  and  for  several  years 
afterward  its  records  are  very  faint. 

Tlie  great  demand  and  high  price  of  breadstuffs,  owing  to  the  wars  growing  out  of  the  French  revolution,  rendered  the  cultivation 
of  grain  so  profitable  for  many  years  that  the  malberry  was  neglected. ((7) 

Subsequent  revivals  of  interest  in  culture  and  manufacture  seemed  uuimportaut  at  the  outset.  But  small  as 
were  these  beginnings,  they  proved  more  permanent  (because  they  obtained  a  home  market)  than  all  the  carefully 
nursed  silk  culture  for  export  which  had  been  attempted  since  the  country  was  settled.  The  manufacture  of  sewing- 
silk  gave  new  life  to  an  industry  that  had  sickened  and  died  when  fed  on  royal  favor  and  parliamentary  bounty. 

It  may  here  be  mentioned,  however,  that  at  the  period  of  the  Ilevolutiou,  and  for  at  least  fitty  years  afterward, 
the  making  of  sewing-silk  in  this  country  was  chiefly  a.  household  art  rather  than  an  organized  business  carried  on 
in  a  miU  or  factory.  This  was  the  bridge  between  the  silk  culture  of  the  colonies  and  the  full-fledged  manufacture 
of  the  present  century :  a  bridge  of  essential  service,  though  a-  chasm  yawned  at  its  farther  end  where  many 
fortunes  were  engulfed.  Connecticut  became  th(5  chief  seat  of  this  new  industry,  beginning  with  an  act  of  the 
assembly  of  that  state  in  1783,  to  take  effect  March  1,  1784.(7;)  The  passage  of  the  act  was  chiefly  due  to  the  urgent 
representations  of  Dr.  Stiles  and  Mr.  Aspinwall.  The  premiums  thereby  authorized  were  ten  shillings  per  hundred 
for  planting  mulberry  trees  and  preserving  them  in  thrifty  condition  till  three  years  old ;  and  three-pence  per 
pound  for  producing  "  raw  silk  ",  which  was,  perhaps,  meant  to  apply  to  cocoons.  In  a  iew  years  the  bounty  for 
planting  trees  served  its  purpose  throughout  the  state,  and  was  then  discontinued,  but  the  premiums  for  silk  were 
kept  up" during  a  considerable  period.  In  1789,  200  pounds  of  silk  were  raised  at  JIausfield;  ni  1793,  3G'2  pounds.(i.) 
The  quantity  steadily  increased,  and  the  value  of  sewing  and  raw  silk  made  in  tlie  counties  of  New  London, 
Windham,  and  Tolland,  in  1810,  aside  from  consumption  of  refuse  silk  in  domestic  garments,  was  estimated  by 
Tench  Coxe  at  $28,503.  Careful  inquiries  in  the  year  1825  showed  that  the  silk  product  of  ^^'indham  county  was 
then  double  that  of  1810.(j)  The  Hon.  Zalmon  Storrs,  of  Mansfield,  replied  to  the  circular  of  inquiry  of  July,  1826, 
that — 

Three-fourths  of  the  families  in  Mansfield  are  engaged  in  raising  silk,  and  make,  annually,  from  ."3  to  lo,  ^J(i,  and  50  pounds  in  a 
family,  and  one  or  two  have  made,  each,  100  pounds  in  a  season.  It  is  believed  there  arc  annually  made  in  Mansfield  and  its  vicinity 
from  three  to  four  tons.  

a  Force's  American  Archives;   4th  scries,  vol.  i,  p.  2-i2.  b  Bishop,  Hist.Mfrs.,  i,  p.  ri79.  c  Bishop,  Hist.  Mfrs.,  i,  p.  360. 

d  Memorial  of  Sundry  Inhabitants  of  the  counties  of  Windham  and  Tolland;  -ioth  Congress,  1st  sess.,  H.  R.  Doc.  ir'J,  p.  4. 

e  Barber,  Hist.  Coll.  Conn.,  p.  550.  /  Bisliop,  i,  pp.  oC2,  376. 

g  Report  of  the  Committee  on  Agriculture  to  the  U.  S.  House  of  Reps.,  May  2,  V^-iCi. 

h  Holmes's  Americau  Annals ;  Cambridge,  1805,  vol.  ii,  p.  470.        i  Memorial  of  Wiudliam  and  Tolland,  p.  4.        j  Rush  Letter,  p.  18. 
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The  last  statement  was  replaced  by  the  more  deflnite  figures  of  7,000  pounds  in  1827. (a) 

The  methods  of  reeling  from  the  cocoon  and  of  making  sewing-silk  were  of  the  most  primitive  kind.(&)  The 
writer  has  in  his  possession  a  specimen  of  the  reeled  silk;  it  was  called  "tow",  and  it  looks  like  that  material, 
being  coarse,  of  irregular  thickness  of  iiber,  and  wholly  wanting  in  luster.  By  a  laborious  hand-process,  this  was 
converted  into  sewing-silk  of  fair  quality;  but  only  half  the  amount  in  weight  could  thus  be  successfully  manipulated; 
the  rest  was  a  knotted,  irregular  refuse,  barely  available  in  making  homespun  garments.  The  sewing-silk  or 
"twist"  had  a  low  reputation  as  compared  with  that  imported  from  Italy.  It  was  put  up  in  small  parcels,  called 
"  sticks  ",  containing  a  deiiuite  number  of  yards.  Twenty-five  skeins  were  tied  in  a  bunch,  and  four  bunches  were 
fastened  together ;  this  gave  a  merchantable  package  of  100  skeins — a  unit  of  trade  that  was  used  in  barter  and 
took  the  place  of  currency.  Very  little  money  was  used  at  that  time  in  the  state,  and  the  sewing-silk  became  the 
"circulating  medium".  An  act  of  the  legislature  defined  the  length  of  the  skein,  and  was  enforced  by  penalty,  as 
follows : 

Any  person  or  persons  who  shall  offer  for  sale  any  sfwing-silk,  unless  each  skein  consists  of  twenty  threads,  each  thread  of  the 
length  of  two  yards,  shall  forfeit  the  sum  of  seven  dollars  to  any  person  who  shall  prosecute  the  same  to  effect,  (e) 

Naturally  enough,  when  the  medium  of  trade  had  thus  acquired  an  artificial  value,  it  became  the  interest  of 
each  producer  of  this  currency  to  debase  it.  This  was  effected  in  two  ways:  by  making  the  thread  as  fine  as 
possible,  so  as  to  get  the  greatest  length  out  of  a  given  weight  of  material,  and  by  putting  ouly  half  the  length 
in  a  skein  and  calling  it  a  "  half-skein".  The  object  of  the  latter  device  was  to  give  an  opportunity,  as  the  silk  went 
from  hand  to  hand,  of  passing  half-skeins  as  whole  ones.  The  chance  of  this  immoral  advantage  made  the  half- 
skeins  the  more  popular  currency.(f?)  An  improvement  in  the  spinning  wheel  was  patented  in  the  year  1800  by 
Horace  Hanks;  it  was  known  as  the  "  double  wheel-head".  This  gave  the  spindle  an  increased  speed  of  145  turns 
to  one  as  compared  with  the  old-fashioned  machinery. 

Connecticut's  industry  at  the  close  of  the  last  century  included  the  manufacture  of  "some  silk  buttons, 
handkerchiefs,  ribands,  and  stuffs",  but  of  a  much  less  value  than  the  sewing-silk.  In  1790  the  manufacture  of  silk 
laces  was  begun  at  Ipswich,  Massachusetts  ;(e)  it  lasted  for  many  years,  and  the  product  rose  to  41,979  yards  of  laces, 
edgings,  etc.  Silk  shoes  are  also  mentioned  as  an  item  of  some  importance  among  the  early  manufactures  of 
Massachusetts.  These  branches  of  industry  were  gradually  supplanted  by  others.  The  change  at  Ipswich  is  thus 
described : 

The  machinery  which  once  turned  out  thread  and  silk  laces,  thoxc  non-conducers  to  health  and  comfoi-t,  is  now  profitably  employed 
in  manufaoturiug  cotton  and  other  iisi'ful  fabrics.(/) 

The  making  of  fringes,  coach-laces,  and  tassels  at  Philadelphia,  Pennsylvania,  began  in  the  year  179.3.  It  was 
expanded  in  1815  to  include  silk  trimmings  of  various  kinds,  by  William  H.  Horstmann.((/)  There  is  a  record  of 
fresh  exertions  by  j\Ir.  Aspinwall,  in  1790,  to  extend  the  planting  of  the  mulberry  in  Pennsylvania,  New  York,  and 
New  Jersey.{/i)  During  the  war  of  1812  Samuel  Chidsey,  of  Scipio,  Cayuga  county,  New  York,  made  and  sold  COO 
l^ounds  of  sewing-silk,  the  product  of  native  worms.(/) 

A  small  mill,  12  feet  square,  was  built  by  Eodney  and  Horatio  Hanks,  in  1810,  at  Mansfield,  Connecticut,  to 
manufacture  sewing-silk  by  water-power.  A  larger  attempt  of  the  same  kind  was  made  by  the  same  persons, 
associated  with  others,  at  Gurleyville,  Connecticut,  on  the  Fonton  river,  in  1814.  Neither  of  these  enterprises  met 
the  hopes  of  their  projectors;  Intt  in  1821  Itodney  Hanks  built  another  mill  at  Mansfield,  which  was  kept  in 
operation  for  seven  years.  The  Mansfield  Sillc  Company,  ibrmed  in  1829  by  Alfred  Lilly,  Joseph  Conant,  William 
A.  Fisk,  William  Atwood,  Storrs  Hovey,  and  .lesse  Bingham,  undertook  the  same  kind  of  business,  with  far  better 
though  not  complete  success;  their  throwing  machinery,  devised  l)y  Edmund  Golding  from  plans  with  which  he 
had  been  familiar  in  England,  l)(>iiig  serviceable,  though  somewhat  crude. 

The  insuperable  difiiculty  during  all  this  period  arose  from  the  bad  reeling  of  domestic  silk.  No  power-driven 
machinery  that  has  ever  been  devised  is  capable  of  making  a  good  uniform  thread  from  such  reeled  silk  as  was  then 
l^roduced  in  the  households  of  New  England,  although,  as  has  been  stated,  a  fair  sewing-silk  could  be  extracted 
from  it  by  hand-work,  with  great  loss  of  raw  material.  The  bad  reeling  which  was  customary  seems  more 
remarkable  sincr  several  excclh  nt  kinds  of  hand-reels,  with  a  traverse,  had  been  constructed  by  inventors  of  that 
day.  Among  the  makers  or  discribers  of  improved  reels  may  be  mentioned  Jonathan  11.  Cobb,  Gideon  B.  Smith, 
J.  d'Homergue,  Jonathan  Dennis,  jr.,  Seth  W.  Cheney,  Eli]>lialet  Snow,  and  Nathan  Eixlord.  The  Mansfield  Silk 
Company  sougiit  to  avoid  this  difiiculty  by  reeling  for  themselves,  with  a  power-driven  reel.  Success  attended  this 
eflbrt,  and  with  good  reeling '-the  native  silk  was  found  to  be  of  superior  quality  and  strength,  winding  and 
doubling  with  greater  facility  and  less  waste  than  China  or  Brussia  silk".(j)     The  comparative  cost  is  not  stated. 

a  Mcinor.  Windliarn  and  Tolland,  p.  0.  b  A  full  account  of  these  priiceHs<'s  will  be  found  in  Cobb's  Manual,  pp.  121-124. 

i:  The  Silk  Indimtry  of  tke  United  States  from  1706  to  1874,  liy  A.  T.  Lilly;  New  York,  ISTf.,  p.  3.  d  Ibid.,  p.  5. 

c  Hayward's  iMa  iKachusetts  Gazetteer,  p.  179.  /  Ibid. ;  the  date  of  this  remarlc  is  1847. 

g  American  Silk  Industry  Chronologically  Arranged,  by  Frankliu  Allen;  New  York,  1876, p.  5. 
7/   ifnsh  letter,  p   17.  i  Ibid.,  p.  18.  j  Lilly,  Silk  Industry,  p,  6. 

'Jib 


SILK  MANUFACTURES  OF  THE  UNITED  STATES.  15 

In  December,  1825,  the  subject  of  silk  culture  began  to  receive  national  attention,  being  brought  before  Congress 
by  a  resoution  of  inquiry  introduced  by  Mr.  Miner,  of  Pennsylvania,  and  referred  to  the  committee  on  agriculture. 
During  the  following  spring  the  committee  reported  favorably,  presenting,  among  other  arguments  on  the  subjerf-, 
a  statement  that  the  value  of  silk  goods  imported  in  1825  was  nearly  twice  as  great  as  the  export  of  breadstuHs. 
The  report  included  a  resolution  directing  the  Secretary  of  the  Treasury  to  cause  to  be  prepared  a  well-digested 
manual  on  the  growth  and  manufacture  of  silk.  Inquiries  for  information  upon  the  subject  were  sent  out  by  llie 
secretary,  Richard  Eush,  in  1S2S ;  and  from  the  replies  and  other  material,  a  manual  was  constructed,  entitled 
"Letter  from  the  Secretary  of  the  Treasury," («,)  dated  February  7,  1 828.  Six  thousand  copies  were  printed  by  order 
of  Congress.  This  manual  became  known  as  the  "Eush  Letter";  it  contains  220  pages,  beside  illustrations  of 
machinery,  and  is  a  carefully  executed  work.  Other  documents  relating  to  silk  culture  were  received  and  published 
by  Congress  at  this  time,  among  which  were  two  that  have  been  previously  referred  to,  viz,  "  Memorial  from  sundry 
inhabitants  of  the  counties  of  Windham  and  Tolland,  state  of  Connecticut,  praying  for  the  aid  of  government  in 
the  cultivation  of  the  mulberry  tree  and  of  silk,"  and  an  elaborate  "  Treatise  on  the  culture  of  silk  in  Germany,  by 
Count  von  Hazzi,  of  Munich  ".(6) 

A  report  presented  to  the  House  in  1830  by  the  committee  on  agriculture,  included  two  interesting  letters  from 
Peter  S.  Da  Ponceau,  LL.D.,  who  accompanied  Baron  Steuben  to  this  country  in  1777,  and  afterward  rose  to 
eminence  at  Philadelphia  in  public  affairs  and  in  studies  of  philology  and  law.  Essays  on  American  silk  by  John 
d'Homergue  also  formed  part  of  the  report.  The  essays  and  letters  contain  much  useful  information,  largeij-  drawn 
from  the  experience  of  their  authors  in  raising  silk.  The  report  proposed  a  grant  to  M.  d'Homergue  of  $40,000  for 
the  establishment  of  a  normal  school  of  filature  at  Philadelphia,  to  supply  gratuitous  instruction  to  60  young  men 
for  two  years  in  the  details  of  reeling,  dyeing,  and  manufacturing  silk.  M.  d'Homergue  was  to  be  authorized 
meantime  to  travel  through  the  different  states  and  teach  the  art  to  farmers  and  others.  A  bill  containing  these 
propositions  was  brought  to  a  vote  in  1832  and  was  defeated  by  a  small  majority.  The  subject  was  again  referred 
to  the  committee  on  agriculture,  which  in  1835  made  an  adverse  report  on  constitutional  grounds.  In  the  following- 
year  the  matter  was  referred  to  the  committee  on  manufactures,  which  reported  in  1837;  this  report  contained  a, 
letter  from  Hon.  Andrew  T.  Judson,  of  Connecticut,  which  furnishes  more  definite  statements  than  can  be  readily 
found  elsewhere  as  to  the  spread  of  silk  enterprises  at  this  period.  Finally  the  committee  on  agriculture  again 
reported  April  20,  1838.  This  last  report,  which  was  very  elaborate,  declared  that  the  "silk  bill"  was  defeated 
because  "the  ingenuity  and  experience  of  our  countrymen  now  render  it  unnecessary,  believing  as  they  do  that  the 
recent  improvements  in  reeling  will  do  more  in  a  few  weeks  than  the  establishment  of  many  normal  schools  on  the 
old  plan  will  do  in  many  years".(c)  The  committee  recommended  that  all  public  lands  in  the  United  States  be  leased 
gratuitously  wherever  the  cultivation  of  the  mulberry  and  the  sugar-beet  was  undertaken  thereon. 

During  the  pendency  of  the  bill  in  1830  Mr.  Du  Ponceau  started  a  small  filature  of  10  reels  and  20  operatives 
on  his  own  account,  under  M.  d'Homergue's  direction,  at  Philadelphia.  Among  the  first  fruits  of  his  labor  were 
two  flags  of  American  silk;  these  were  presented  respectively  to  the  legislature  of  Pennsylvania  and  to  the  United 
States  House  of  Eepresentatives.  About  60  pounds  of  the  silk  prepared  at  this  filature  was  submitted  to  different 
manufacturers,  who  reported  upon  it  as  of  excellent  quality.  The  subject  of  silk  culture  gained  the  public  ear,  and 
the  legislatures  of  several  states  passed  bills  for  the  encouragement  of  the  new  industry.  The  tendency  during  the 
years  immediately  preceding  1837  was  toward  venturous  enterprises,  and  silk  culture  presented  an  attractive 
field.  A  peculiar  variety  of  the  mulberry  tree,  believed  to  possess  many  advantages  as  compared  with  the  white 
mulberry,  was  brought  to  public  notice,  and  a  speculation  was  started  of  such  rapid  and  extensive  growth  that  in  a 
few  years  it  overshadowed  all  silk  enterprises  and  changed  the  whole  course  of  the  industry. 

Gideon  B.  Smith,  of  Baltimore,  claimed  to  have  owned  the  fixst  Morus  multicaulis  tree  in  the  United  States;  it 
was  planted  in  1826.  (<?)  Dr.  Felix  Pascalis,  of  ISTew  York  (afterward  editor  of  a  publication  called  The  SilJc  Gulturist) 
called  attention  to  the  supposed  merits  of  this  plant  in  The  American  Journal  of  Science,  July,  1830,  and  described 
its  introduction  into  Europe  by  Samuel  Perrottet,  of  the  Linnsean  Society  of  Paris.  Dr.  Pascalis  predicted  that  by 
its  culture  two  crops  of  silk  could  be  raised  in  a  season;  the  prediction  was  soon  afterward  verified.  The  tree  was 
said  to  grow  with  marvelous  rapidity,  developing  large,  thin,  tender,  and  succulent  leaves,  in  profusion.  It  could 
be  propagated  easily  by  cuttings;  it  could  be  cultivated  as  a  shrub;  its  leaves  formed  the  choicest  and  most 
nutritious  food  for  silkworms.  All  the  agricultural  literature  in  the  country  soon  became  suffused  with 
descriptions  of  this  wonderful  tree.  In  1831  the  Massachusetts  legislature  ordered  the  preparation  of  a  manual  on 
silk  culture.  The  work  was  performed  by  Jonathan  H.  Cobb,  a  silk  manufacturer  at  Dedham,  Massachusetts. 
The  manual  was  printed  in  the  same  year;  it  passed  through  at  least  four  editions,  and  spread  the  merits  of  the 
Morus  multicaulis  throughout  the  New  England  states. 

The  following  bounties  were  authorized  by  legislatures : 

Maine:  5  cents  on  every  pound  of  cocoons  raised.  Connecticut,  act  of  1832:  $1  on  every  one  hundred  trans- 
planted mulberry  trees  two  years  old;  50  cents  on  every  pound  of  silk  reeled  on  an  improved  reel. 

a  Doc.  158,  Twentietli  Congreas,  first  session.  /■  Report  to  Twenty-fifth  Congress,  seeond  session. 

h  Doc.  226,  idem.  d  Clarke's  Mulberry  and  Silkworm,  p.  121. 
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Vermont,  act  of  1835 :  10  ceuts  on  every  pound  of  cocoons  raised. 

Massaclmsetts,  act  of  1836:  $1  on  every  ten  pounds  of  cocoons  raised  in  the  state;  $1  for  every  pound  of  silk 
reeled  and  thrown;  50  cents  for  every  pound  of  silk  reeled  but  not  tiirown. 

Xew  Jersey :  IC  cents  per  pound  for  cocoons,  and  50  ceuts  per  pound  for  reeled  silk. 

There  were  similar  acts  in  New  York,  Pennsylvania,  Georgia,  Indiana,  and  probably  in  other  states.  The  largest 
quantity  of  cocoons  raised  by  any  one  claimant  for  bounty  in  jNlassachusetts  was  G15  pounds. (a)  The  legislation  of 
that  state  was  regarded  as  quite  liberal. (Z>)  Beside  all  this,  there  were  premiums  paid  by  counties,  by  fairs,  and  by 
stock  companies  interested  in  silk  growing.  A  grant  of  202  acres  of  land,  owned  by  the  United  States  at  Greenbush, 
I^ew  York,  was  made  to  G.  B.  Clark,  of  Xew  York  city,  on  condition  that  he  should  plant  100,000  mulberry  trees, 
and  provide  sufficient  silkworms  to  consume  all  the  foliage  thereof.  Certainly  the  new  business  did  not  lack 
encouragement. 

A  national  silk  convention  was  held  at  Baltimore  in  December,  l.'>38 ;  a  silk  convention  in  New  Jersey, 
February,  1839  ;  in  Xew  York,  at  All)a,ny,  February,  1839 ;  in  Ooune(;l  iciit,  April,  1839  ;  and  there  were  many  other 
gatherings  (t  the  kind.  The  list  of  stock  companies  formed  for  raising  and  manufacturing  silk  at  this  time  is  very 
long ;  their  lives  were  very  short.  Many  of  them  were  slenderly  equipi)ed,  in  both  knowledge  and  resources. 
Seven  are  named  in  Massachusetts,  six  in  Fennsylvania,  nearly  ;is  many  in  neighboring  states,  and  a  few  at  the 
west.  A  United  States  Silk  Society  was  organized  at  the  national  convention.  The  number  of  private  individuals 
engaged  in  silk  raising  cannot  be  estimated.  In  Burlington,  Xew  Jersey,  says  a  writer  of  the  day,  "you  can 
sear<'ely  go  into  a  house  but  you  find  the  inmates  engaged  in  feeding  worms."(c) 

The  literature  of  the  period  on  this  subject  was  abundant  and  various.  In  the  following  list  the  titles  of  some 
of  the  more  noted  publications  are  presented: 

Authors. — Jajies  Mease,  JI.  D.,  of  Philadelphia:  Liiter  to  Sterdnrij  Rush;  U.  S.  Twentieth  Congress,  House  Doc.  158.  JoHX 
Clap.ke:  Treatise  on  the  Mulberri/ and  SiUnonn ;  Philadeljihia.  Jonathan  H.  Cobb :  ilanual.  Feter  DeljlIHOarri: :  A  Treatise  on  Silk- 
worms; Xi.-',v  Yciik.  Peter  S.  Du  Poxceau  a;-;d  John  d'Homekcue:  Philadfilphia.  Gideon  B.  Smith  (Ed.  American  Farmer): 
Manual;  Baltimore.  Jonathan  Davis:  Manual.  Ward  Cheney  &  Bros.:  Amaiia)i  Silk-Grower  and  Farmers'  Manual ;  Philadelphia. 
Thomas  6.  Fessenhen:  The  Silk-Manual  and  Farmer  (monthly);  Boston.  S.  Blydenbcrgh:  The  Silkworm  (monthly);  Albany,  N.  Y. 
Franklin  G.  Comstock:  Manual;  also:  Silk  Culturiat;  Hartford.  E.  P.  Egberts  (Ed.  Farmer  and  Gardner):  Manual;  Baltimore. 
"Wji.  Kenrick:  American  Silk-Grower's  Guide.  Dr.  Felix  Pascalis:  Instructions  for  Silkworm  Xurserics,  and  Culture  of  the  Mulberry  Tree; 
also:  .SHfc  CiiZ^wrist  (periodical);  New  York.  Samuel  Wiiitmarsh  :  Eight  Tears'  Expiricnce  and  Ohsa-ration  in  the  Culture  of  tlie  Mulberry 
Tree  and  the  Care  of  the  Silkworm;  Northampton,  Mass.  Edmund  M(irris:  The  Silk  Record  (periodical);  Burlington,  N.  J.  Judge 
Buell:  T}\e  Albanii  Culliraf  or  {mowtUy);  Albany,  N.  Y.  Edmund  Euffin  :  The  Farmers' Register  (periodical);  Eichmond,  Va.  Annual 
Eepki'.ts  of  the  American  Institute  (yearly) ;  New  York,  N.  Y'.  General  Henry  Alex.  Scajimel  Dearborn:  Internal  Improvements 
and  Ciii);merce  uf  the  West;  Boston,  ls;',9.     John  8.  Skinner:  Christmas  Gift  to  Young  Agriculturists;  Washington,  D.  C,  1841. 

London  works  d}.'<tributcd  in  this  country. — Samuel  Pullein:  The  Culture  of  Silk  for  the  American  Colonies,  and  the  Culture  of  Mulherri/ 
Trees;  London,  l/'jS.     Dr.  Dionysh'S  Lardneh:   Treatise  on  the  Origin,  Improrements,  and  Frcscnl  State  of  the  Silk  Manufacture;  London. 

Translations. — M.  MORIN ;  Art  of  Raising  and  Feeding  Silk-wormx,  and  of  Cultirating  the  Mulbcinj  Tree;  Boston,  ls:56.  Julien  Stanislaus  : 
Re >iimc  des  Prinvipaux  Traiih  Chinois  sur  la  Culture  des  Miirirrn  ct  VFducation  des  Vera  a  Sole ;  Paris,  18:is  (Translated  by  Peter  Force,  mayor 
of  AVashington,  D.  C,  l-3s).  Deslongchamps:  Fssai  sur  des  Muricri  et  des  Vers  cl  Soie ;  Paris,  l&H.  SiGNOR  Tinelli  (Doctor  of  Civil 
Law  in  the  University  of  Pavia):  Hints  on  the  Cultivation  (jf  the  Mulberry.  JL  Bonafoux  (Director  of  the  Ixoyal  G.ardens  at  Turin):  Essai 
sur  des  Muriers,  etc.  Count  Von  Hazzi,  Munich:  Translation  of  Esiaij;  U.  S.  20th  Congress,  House  Doc.  2CC!.  Count  S.  Dandolo; 
Man  not  for  the  Culture  of  Silk,  alirii1;^<'d;  Washington,  18i8.  De  la  Brousse:  Des  Muriers  et  de  V  Education  de  Vers  d  Soie ;  Nismes,  1789: 
abridged  translation  by  W.  II.  Vernon,  Boston,  18','S. 

To  the  fori-'ioing  should  be  addcxl  the  v.arious  reports  of  Congressional  cumuiiltccs,  and  especially  that  of  the  committee  on 
agriculture  in  April,  IdiJS,  which  gives  an  account  of  the  merits  of  the  multicaulis  mulberry. 

This  literature,  so  far  as  our  native  authors  sire  concerned,  is  in  one  respect  peculiar.  Its  errors  lie  all  in  a 
single  direction.  The  silk  production  in  past  ye;irs  is  often  overstated;  the  probable  yield  from  trees,  eggs,  and 
eoeijons  is  often  overestimated;  plentiful  profits  are  e;deulated ;  but  the  mistake  of  understating  is  nowhere  made. 

Gradually,  but  at  an  iiieroasing  r;ite  of  velocity,  the  tide  of  speculation  rose.  L;irge  as  were  the  anticipated 
profits  of  producing  silk,  they  were  insignificant  as  comi)ared  with  the  fortunes  to  be  made  by  raising  the  new 
mulberry  tree.  Orchards  of  it  wen^  i)lanted  in  every  st:itc  in  the  Union.  At  least  300,000  trees  were  sold  at 
Burlins'ton,  Xew  .lersey,  by  September,  183s, (f/)  and  all  that  were  growing  there  eonld  have  been  sold  at  -10  to  50 
cents  apiece,  if  owners  had  been  willing  to  take  that  priee.  The  demand  raised  the  value  abroad,  so  that  trees 
which  had  been  worth  8  to  VJl  cents  each  in  FraiUee  eoidd  not  be  bought  there  on  a  remittance  of  less  than  18  to  30 
cents. (e)  In  December,  1S38,  sales  wer(^  made  in  Boston  at  $1  per  tree,  but  the  owners  withdrew  most  of  the  lot, 
being  dissatisfied  with  th(i  prices  obt;iined.(/)  Trees  of  a  single  season's  growth  were  sometimes  sold  at  .?5  each.(()() 
A  belief  in  the  pi^ofit  of  silk  culture  was,  of  course,  the  basis  of  the  demand  for  the  tree,  and  a  table  was  published 
showing  that  in  the  actual  exx)ericnce  of  fourteen  people,  :in  average  of  $1,000  per  acre  had  been  obtained, 
at  .$1.  per  pound  of  silk.(/i)  But  the  value  of  the  trees  beca.me  greater  than  th;it  of  the  silk  which  they  could 
by  nny  possibility  be  the  mciins  of  producii]g.  A  farmer  in  Belchertown,  who  iilanted  $1,000  worth  of  the 
Moni-s  iiiullicfiiilis  in  18.38  on  three-quarters  of  an  acre,  sold  the  trees  the  next  year  for  .$(5,000.((')     The  sales  in  a 


a  American  Silk  Grower,  p.  21)7.  d  American  Silk  (irowor,  p.  60.  g  Lilly,  Silk  Industry,  p.  8. 

b  Cobb's  Manual,  ]i.  47.  e  Ibid.,  p.  7s.  h  American  Silk  Grower,  p.  244. 

c  Aiiicricni  Silk  Grower,  p.  .'54.  /  Ibid.,  i>.  1  In.  i  Ibid.,  p.  'J'.''l 
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i?vnnpTn?  '"  ^"^"f^'l^'™\^,  ^^^'^'^'^'^^  $300,000,  and  in  many  cases  the  same  trees  were  sold  two  or  three  times  at 
*--rono  rpF™"'-^!^  ^^  f  ^•'^^  instances,  the  proceeds  of  15  acres  were  $32,500;  of  2  acres,  $4,000;  of  10  acres, 
$o8,000.  -Tlie  exact  procedure  at  one  of  these  sales  is  given  as  follows  : 
Annexed  is 


the  rising  current, 
an  agent  to  France 


The  testimony  of  an  eye-witness  at  Northampton  in  1839  is  that— 

fcet  ^aZ■  ZT.^f^h^'^Tr^'  ''"f  ^'.  "'^'""'''^  Stebl)in8  wore  rejoicing  over  tbe  purchase  of  a  dozen  multkaulh  cuttings,  not  more  than  2 
feet  loi  g,  and  of  the  thickness  of  a  pipe-stcn,,  for  $-,.     "  They  are  worth  |60,"  exclaimed  the  doctor,  in  hi.s  enthusiasm,  (c) 

The  discovery  was  made  that  cuttings  with  the  eyes  or  buds  were  sufficient  for  plantiug  an  orchard: 

■the  vSn  JotthiM!*  *1_": '^7"^'f  ^V'^,™"  ^"°^'  "P  ^^  ^"Itimore  22,000  mulberry  switches  (Morn,  mullicaulh)  from  6  to  8  feet  in  length  ; 
the  ^  alue  oi  which   at  tne  lowest  calculation,  based  upon  actual  sales  all  through  the  country,  cannot  be  ]e,s«  than  ,*45,000.     The  numbed 
•of  eyes  or  buds  on    hcse  22,000  switches  is  ascertained,  by  carefully  counting  them,  to  be  2,2.^000,  which,  according  to  prevail^g  pric! 
would  be  consulcred  cheap  at  2  to  2i  cents  apiece.     The  whole  were  raised  on  15  acres  of  such  land  as  would  be  considered  well  sold  at  MO 
an  acre  in  onUuary  situations. (rf) 

The  bubble  burst  in  1839.  Silk  culturists  and  manufacturers  had  everywhere  been  swept  into  ■ 
As  lor  the  tree-speculator..,  it  is  related  that  one,  who  had  been  among  the  most  successful,  sent  a 
with  !?80,000  to  buy  trees  and  cuttings  in  tlie  winter  of  1838-'39. 

r.cfore  the  whole  of  his  purchase  had  arrived,  the  crisis  had  come.  The  nurseryman  had  failed  for  so  large  a  sum  that  he  couM 
■for'"ea-'brush  7e)''''  '°^        *"-^''''''  ^""^  ^^"^  '"'^*  '^I'^^S  ^'«  mMicaulis  trees  were  offered  in  vain  to  the  neighboring  farmers  at  .§1  a  hundi-ed, 

Agriculturists  were  angry  and  vociferous  over  their  losses,  and  pulled  np  most  of  their  mulberry  orchards. 
_         In  every  village,  numerous  gardens  and  outlots  might  be  seen  planted  with  mMlHcaulis ;  in  1843  these  trees  had  become  a  worthless 
incumbrance,  and  m  many  m.stances  were  rooted  out  and  thrown  away.(/) 

For  a  few  years  after  the  collapse  of  the  multicaulis,  some  interest  was  taken  in  the  hardier  Morus  alba  Two 
trees  of  one  season's  growth,  raised  by  Elder  Sharp,  of  North  Windham,  Connecticut,  were  sold  standing  in  his 
nursery  m  August,  1842,  at  auction,  for  $106  and  $100.  Further  sales  were  withheld  because  the  bidding  was  not 
considered  sufSciently  spirited.((7)  In  1844,  a  blight  of  a  general  character,  to  which  even  the  hardy  white  mulberry 
yielded,  gave  the  finishing  blow,  and  silk  culture  iu  America  ceased  to  exist. 

MeanAvhile,  step  by  step,  improvements  had  been  effected  in  the  manufacture  of  silk  goods.  As  early  as  1828, 
Toerhoven  Brothers,  of  Philadelphia,  had  invented  a  machine  for  reeling,  doubling,  and  twisting  at  once.(70  A  later 
Invention  by  Gamaliel  Gay,(/)  of  Poughkeepsie,  New  York,  had  a  similar  object— to  reel  silk  and  to  make  sewing- 
thread  by  one  operation— and  was  highly  praised  by  Ms  coutemporaries.O')  But  success  did  not  lie  in  this  direction. 
Improvements  in  the  machinery  for  winding,  doubling,  and  spinning,  which  are  mostly  credited  to  Nathan  Eixford, 
of  Mansfield,  Connecticut,  were  introduced  about  1838,  and  proved  of  permanent  value.  One  of  the  most  important 
of  these  is  the  "friction  roller".  This  device  avoids  the  unequal  strain  upon  the  thread  which  otherwise  arises 
from  the  increase  of  diameter  as  the  wound  silk  accumulates  upon  abobbiu.(7t) 

There  are  the  following  statistics  of  production  in  Massachusetts  for  the  year  1837:  value  of  sewing-silk 
manufactured  at  Dedham,  iu  this  year,  $10,000  ;  at  Northampton,  sewing-silk,  G,100  pounds,  valued  at  $41,500 ;  at 
'Quincy  and  Beading,  coach  lace,  value  at  latter  place,  $0,000;  Eoxbury,  fringes  and  tassels,  $15,000;  total  in 
Massachusetts,  raw  silk,  $952;  sewing-silk,  $150,477 ;  hands  employed,  156.(Z)  In  1830  the  manufacture  of  silk 
fringes,  tassels,  and  the  like  was  begun  in  New  York  city;  this  business,  including  many  different  kinds  of 
trimmings,  is  now  one  of  the  largest  branches  of  the  silk  industry,  and  is  more  extensively  developed  in  New  York 
than  elsewhere,  though  for  many  years  Philadelphia  held  pre-eminence.  The  machinery  iu  use  in  1830  in  the  silk 
factories  at  Mansfield,  Connecticut,  consisted  of  32  doubling  spindles,  84  for  throwing,  32  for  soft-silk  winding,  two 
broad  looms,  and  one  for  fringe  silk.(?/i) 

a  Morris'  Silk  Farmer,  September,  1H39.  I  Hazard's  United  States  Statistical  Eegister,  18:;!1. 

c  The  Silk  Industry  in  America,  by  L.  P.  Brocket!,  M.  D. ;  New  York,  1876,  p.  39.  d  American  Silk  Grower,  p.  287. 

e  Brockett :  Silk  Industry,  p.  40.  /  Historical  Collections  of  Pennsylvania,  by  Sherman  Day;  Philadelphia,  1843,  p.  167. 

g  Lilly :  Silk  Industry,  p.  9.  h  Eiish  Letter,  p.  169. 

i  Mr.  Gay  was  also  the  inventor  of  a  silk  power-loom,  said  to  be  capable  of  weaving  silk  more  rapidly  than  cotton  of  er^ual  fineness 
could  be  woven.  Looms  of  this  kind  were  put  in  operation  about  the  year  1835  in  silk  factories  at  Providence,  Rhode  Island,  and 
Nantucket,  Massachusetts.— Bishop,  ii,  p.  392. 

j  Clarke's  Mulberry  and  Silkworm,  p.  116.  k  Allen's  Chronology,  p.  9. 

I  Hay  ward's  Massachusetts  Gazeteer,  p.  135.  m  Historical  Collections  of  Connecticut,  by  John  W.  Barber;  Hartford,  1836,  p.  550, 
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In  addition  to  the  preceding  details,  the  dates  of  starting  the  silk  manufacture  in  various  localities  may  be 
briefly  stated  as  follows : 


1829.  Baltimore,  Maryland  ;  ribbons. 

1834.  Boston,  Massachusetts  ;  dress  trimmings. 
1834-1838.  Florence,  Massachusetts;  sewing-silk. 

1835.  Dedham,  Massachusetts;  sewing-silk. 

1838.  South  Manchester,  Connecticut;  general  silk  manufacture. 

1838.  Windsor  Locks,  Connecticut ;  sewing-silk. 

1840.  Paterson,  New  Jersey ;  general  silk  manufacture. 

1840.  Canton,  Massachusetts;  sewing-silk. 

1842.  Newark,  New  Jersey ;  sewing-silk. 

1843.  Philadelphia,  Pennsylvania  ;  sewing-silk. 

1848.  Holyoke,  Massachusetts ;  sewing-silk. 

1849.  Watertown,  Connecticut ;  sewing-silk. 


1852.  Philadelphia,  Pennsylv.ania  ;  ribbons. 
1863.  Rockville,  Connecticut ;  sewing  silk. 
1865.  Trenton,  New  Jersey  ;  coach  lace. 

1865.  New  York,  New  York ;  general  silk  manufacture. 

1866.  Willimantic,  Connecticut;  sewing-silk. 
1866.  Oneida,  New  York  ;  sewing-silk. 

1S68.  Hoboken,  New  Jersey ;  silk  dress  goods. 

1870.  San  Francisco,  California ;  sewing-silk  and  fringe-silk. 

1871.  Brooklyn,  New  York;  silk  laces. 

1872.  College  Point,  Long  Island,  New  York ;  ribbons. 

1874.  Wortendyke,  New  Jersey;  silk  handkerchiefs  and  dress  goods. 

1875.  Town  of  Union,  New  Jersey ;  silk  dress  goods. 


It  has  been  already  mentioned  that  the  foundation  of  the  present  silk  manufacture  was  laid  in  the  making  of 
sewing-silk;  this  is  not  only  true  of  the  business  in  general,  it  is  part  of  the  individual  history  of  many  leading 
concerns.  Each  of  the  successful  enterprises  has  started  from  very  small  beginnings  and  with  very  slender 
resources.  A  close  competition,  at  first  with  foreign,  afterward  with  domestic  rivals,  has  compelled  experiment  in 
new  directions,  and,  coupled  in  most  branches  of  the  business  with  constantly  changing  fashions,  has  required 
frequent  alterations  and  improvements  in  machinery.  In  the  course  of  a  recent  attempt  to  ascertain  the  per- 
centage of  decline  in  the  prices  of  silk  goods  during  the  last  two  decades  of  years,  the  writer  constantly  encountered 
the  fact  that  very  few  of  the  kinds  of  goods  in  the  market  now  are  like  those  that  were  made  ten  years  ago,  and 
scarcely  any  are  precisely  comparable  with  those  of  1800.  Many  of  the  experiments  in  making  new  goods  met 
partial  or  complete  failure  at  first,  bat  were  again  and  again  renewed  till  the  difiiculties  were  overcome;  and  of 
these  most  interesting  trials  there  is  little  record.  For  these  and  other  reasons  it  is  not  practicable  to  state  the 
exact  dates  when  the  various  branches  of  the  industry  were  first  undertaken ;  but  the  following  general  statements 
may  be  of  service  :  * 

The  beginnings  of  the  manufacture  of  sewing-silk  by  machinery  have  been  already  described ;  the  production 
of  "machine-twist" — a  kind  of  thread  suited  for  use  on  the  sewing-machine,  and  first  adapted  to  that  purpose 
in  February,  1852 — gave  a  great  impetus  to  this  branch  of  the  trade.  Since  then  the  sewings  and  twist 
manufacture,  keeping  pace  with  the  rapidly-increasing  use  of  sewing-machines,  has  wholly  freed  itself  from  foreign 
rivalry,  but  suffers  from  the  keenest  of  home  competition.  Manufactures  of  spun  silk  (which  now  include  almost 
every  kind  of  silk  goods)  were  begun  at  South  Manchester,  Connecticut,  about  twenty-five  years  ago.  Ribbons 
began  to  be  made  to  supply  deficiencies  in  imported  invoices  as  early  as  18G1 ;  their  manufacture  here  was  much 
stimulated  during  the  war  of  the  Eebellion  by  the  high  price  of  gold,  which  checked  their  import.  Plain  gros-grain 
dress  silks  were  made  to  some  extent  by  different  manufacturers  before  186C,  when  the  business  was  organized  in 
Xew  Jersey;  its  most  rapid  growth  is  since  1876.  Brocaded  silks  and  satins  were  attempted  on  a  large  scale  earlier 
than  plain  gros-grain,  and  were  produced  in  several  factories  when  that  was  confined  to  a  few.  The  business  of 
printing  Asiatic  pongees  preceded  the  regular  manuJiirture  of  handkerchief's,  wliich  was  of  slow  growth  till  1876^ 
when  it  received  a  remarkable  impulse  from  the  Centennial  Exhibition.  Ilair  nets  and  spot  nets  were  largely 
produced  in  ISGS;  a  lace-covering  for  buttons  was  made  on  a  lace-machine  in  ISO!);  these  undertakings  paved  the 
way  for  the  manufacture  of  silk  laces,  which  was  estaljlislie(l  at  Brooklyn,  Kew  York,  in  1871.  The  making  of 
trimmings  of  all  kinds  forms  a  very  large  branch  of  the  silk  industry,  but  this  high  position  has  been  acquired 
mostly  within  the  last  ten  years,  although  certain  classes  of  trimmings  were  produced  before  the  present  century, 
and  have  since  been  made  continuously.  Silk  tapestry  and  the  like  are  just  emerging  from  the  experimental  stage, 
which  velvet  has  not  yet  quitted. 

Throughout  the  silk  manufacture,  the  condition — or  rather,  the  character — of  the  raw  material  is  a  potent  factor. 
The  machinery  of  American  silk  mills  is  driven  at  the  highest  speed  compatible  with  good  work.  Such  speed  is 
often  needed  to  catch  the  demand  of  a  short-lived  fashion;  and  it  proves  generally  profitable  by  economizing  labor. 
For  use  on  the  swiftest  spindles  and  looms,  raw  silk  of  the  most  uniform  character  is  required.  For  many  years 
the  Asiatic  supply  was  unsatisfactory,  while  the  European  was  too  costly  to  be  used  at  a  profit.  An  important 
effort  was  made  in  ISlO-'ll  to  secure  the  better  preparation  of  China  silk  for  this  market.  The  chief  point  was  to 
secure  better  reeling  or  re-reeling  by  means  of  a  winding-frame  moved  by  a  crank,  in  place  of  direct  winding  by 
hand  from  stationary  bamboo  sticks.  In  re-reeling,  also,  the  sizes  of  the  fiber  were  to  be  sorted.  Improved  reels 
made  by  Mr.  Eixford,  and  provided  with  a  traverse  attachment,  were  sent  to  China.  Owing  to  oriental  prejudices, 
the  attempt  was  at  that  time  unsuccessful.  About  thirteen  years  afterward  the  effort-  was  renewed,  and  the  first 
re-reeled  China  silk  was  brought  to  New  York  in  1854.  For  a  while  the  work  was  well  done,  but  the  Chinese 
became  careless  about  it,  and  the  re-reeled  silk  deteriorated  so  much  that  its  importation  ceased.  A  third  effort 
to  secure  better  reeling  in  China  was  made  in  1867  and  met  with  more  pennanent  success, (a)  though  at  best  the 
work  there  falls  far  short  of  the  highest  standards.     Imperfect  reeling  in  the  United  States  had  destroyed  the 


a  Allen's  Clironologv,  V-  9. 
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market  for  our  native  silk  and  retarded  our  manufactures;  imperfect  reeling  in  China  was  for  even  a  longer  term 
the  chief  obstacle  to  improvement,  all  progress  being  hampered  by  defects  in  the  raw  material.  Among  the  causes 
of  rapid  advance  in  the  arts  of  manufacture  during  very  recent  years,  improvement  in  the  quality  of  raw  silk, 
especially  from  Japan,  holds  a  prominent  place. 

The  use  of  Asiatic  silk  in  this  country  began  with  the  earliest  successful  manufacture,  about  1829,  the  first 
importation  of  the  material  being  in  1828.  Eventually  the  receipts  of  raw  silk  became  a  correct  index  of  the 
amount  of  silk  manufacture  in  this  country,  but  there  was  a  period  during  which  the  import  was  nearly  balanced 
by  an  export,  the  Asiatic  silk  from  around  Cape  Horn  merely  passing  through  our  ports  on  its  way  to  Europe.  For 
instance,  the  following  were  the  values  of  imports  and  exports  of  raw  silk  from  September  30,  1831,  to  September 
30,  1836: 


Year. 

Import. 

Export. 

1831 

$88,  5.57 
48,  938 

135,  348 
78,  706 
10,  715 
37,  507 

$134,  376 

48,  800 

66,  466 

139,  256 

4,114 

1832 

1833 

1834 

1835 

1836 

Total 

399,  771 

393,  002 

Before  taking  the  import  of  raw  silk  as  our  guide  to  the  amount  of  manufacture,  we  may  consider  a  few 
statistics  from  other  sources.  The  manufacture  of  sewing-silk  in  the  United  States  in  1844  is  reported  as  "396,790 
pounds,  exclusive  of  what  was  used  and  made  in  families;  of  that  quantity  176,210  pounds  were  made  in 
Connecticut ".(fl)  There  are  good  reasons  for  regarding  these  figures  as  greatly  in  excess  of  the  actual  production. 
The  census  of  1850  showed  a  much  smaller  amount  of  manufacture,  and  was  doubtless  nearer  the  facts,  the  totals 
given  being  of  sewing-silk,  value  $1,209,426;  silk  cloth,  $17,050;  fringe,  gimp,  and  tassels,  $583,000;  total,  $1,809,476. 
In  1855  there  were  made  in  Massachusetts,  in  the  three  counties  of  Hampshire,  Essex,  and  K"orfolk,  44,000  pounds 
of  sewing-silk,  worth  $300,000.  "That  quantity  was  exclusive  of  fringes  and  tassels,  made  chiefly  at  Eoxbury,  to 
the  value  of  $433,000,  and  ribbons  and  dress  trimmings  to  the  value  of  $38,000  by  one  establishment  at  Newton." 
As  the  silk  manufacture  of  Connecticut  was  then  larger  than  that  of  any  other  state,  and  there  was  a  considerable 
amount  in  Pennsylvania  and  New  Jersey,  the  value  of  the  whole  amount  of  silk  goods  made  in  that  year 
certainly  exceeded  $3,000,000.  For  the  year  ending  June  30,  18C0,  the  census  returns  give  a  total  of  silk  goods 
valued  at  $6,607,771.  It  is  noteworthy  that  the  number  of  pounds  of  sewings  and  twist  is  89  per  cent,  of  the 
whole  number  of  pounds  of  raw  silk  said  to  be  consumed  as  material,  and  that  the  latter  is  in  excess  of  the 
estimated  import.  The  value  of  silk  goods  made  in  1870,  according  to  that  year's  census,  was  $12,210,602.  The 
value  in  1880,  net,  in  finished  goods,  was  $34,519,723. 

In  the  following  table  the  imports  of  raw  silk  are  given  from  1843  to  1880,  inclusive,  according  to  the  records 
of  the  United  States  bureau  of  statistics,  as  to  value  and  number  of  pounds,  except  where  the  pounds  are 
estimated;  and  the  receipts  of  raw  silk  at  New  York  and  San  Francisco  are  also  presented  in  number  of  bales 
and  cases  since  1850,  according  to  the  records  of  the  Silk  Association  of  America  : 


Tear. 

Pounds. 

Value. 

Number  of 

bales  and 

ea  .sea  .it  New 

To7  k  and  San 

r'ran  Cisco. 

Tear. 

Pounds. 

Value. 

Number  of 
bales  and 
cases  at  New- 
York  and  San 
Francisco. 

3843... 

17,  898 
59, 192 
62,  697 
68,  938 
6100,034 
6 189,  319 
6 144,  204 
6120,010 
6144,144 
6119,604 
6234,648 
6305,523 
6257,968 
6304,994 
6190,757 
6422,658 
6  388,  597 
6297,877 
6  361,  891 

$53,  350 

172,  593 

208,  454 

216,  647 

250,  086 

354,  973 

384,  535 

401,385 

456,  449 

378,  747 

722,  931 

1,  099,  339 

751,  617 

991,  234 

953.  734 

1,  .542,  195 

1,  619, 157 

1,  340,  676 

1,  507,  876 

1862     

6132,460 

6250,740 

407,  935 

290,  021 

667,  904 

491,  983 

512,  449 

720,  045 

583,  589 

1,^00,281 

1,063,809 

1, 1.59,  420 

794,  837 

1, 101,  681 

1,  354,  991 

1, 186,  170 

1, 182,  750 

1,  889,  776 

2,  562,  230 

$489,  526 
1,018,468 

2,  057,  964 
1, 193,  870 

3,  437,  900 
2,  469,  eOl 

2,  921,  573 

3,  318,  496 
3,  017,  958 
5,  739,  592 

5,  625,  620 

6,  460,  621 
3,  854,  008 
4,304,306 
5,  424,  408 
0,  792,  937 
5,  103,  084 
8,  371,  025 

12,  024,  699 

1,008 

1844.  .. 



1863    

2,067 

1846 

1864  

2,429 

1846 

i 

1S65 

2,098 

1847.. 

1 

1866 

3,977 

1848.... 

i 

1867 ^ 

2,252 

1849.... 

1868 

4,938 

1850 

...      .      11,869     

6,  94S 

1851 

1 

1870       

5,263 

1852 

1,  540 
2,627 
5,604 
3,776 
4,425 
3,  107 
5,037 
3,859 
5,241 
3,837 

1871     

8,164 

1853 

187-2 

9,203 

1854 

1873     

11,  129 

1855                                                      .   .     . 

1874 

7,862 

1856                                                    

1875  

9,788 

18.57                                            

1876  

11,060 

1858                                                      

1877                        

10,640 

1859                                                

]878                

10,190 

I860                                            

1879                    

15,  949 

21,  741 

• 

a  Census  of  1860;  Introduction,  p.  ci. 


b  Estimated  from  current  prices;  only  the  values  being  on  record. 
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As  it  will  be  of  interest  to  make  some  comparisons  between  the  importation  of  silk  goods  and  their  manufacture, 
tables  are  herewith  given  of  the  imports.  The  first  of  the  tables  is  from  the  records  of  the  United  States  bureau 
of  statistics,  by  fiscal  years,  giving  the  values  of  the  whole  imports  of  silk  manufactures  into  the  United  States 
since  1825.  Nine  or  ten  per  cent,  of  these  imported  goods  in  the  earlier  years  was  exported.  The  second  table 
gives  values  of  the  same  classes  of  imports  by  calendar  years  at  the  port  of  New  York,  and  it  may  be  accepted  as 
representing  for  those  years  95  per  cent,  of  the  whole : 

Imports  of  silli  manufactures  hy  fiscal  years. 


Tear. 

Value. 

Tear. 

3825  . 

$10,  271,  527 

1832 

182G.. 

8,  104,  837 

1833 

1827.. 

0,  r,4,-.,  21,- 

1834 

1828.. 

7,  G08,  614 

1830 

1829.. 

7,  048,  038 

1836 

1830.. 

5,  774,  010 

1837 

1831.. 

10,  904,  393 

1838 

Valno. 

Tear. 

1839 

Value. 

,  Tear. 

1840 

Valun. 

Year.    •     Value. 

Tear. 

Value. 

Tear.         Value. 

'  Tear. 

Value. 

$9,  094,  506 

$21,  038,  828 

$8,  827,  307 

1803  :$30,492,  024 

1860 

$32,  961, 120 

1867    $18,357,052 

1874 

$23,  990,  782 

9,  174,  199    ' 

1840 

9,  520,  988 

l:-:47 

10,  821,  722 

1K4      34, 785,  6.52 

1861 

23,  G57,  269 

1808 

16,  908,  533 

1875 

24,  380,  923 

2,009,349    i 

1841 

15,  250,  907 

1848 

14,  5S2,  743  ! 

1855      24,  366,  556 

1802 

7,  588,  376 

180D 

22,  288,  069 

1870 

23,  745,  967 

16,  597,  983 

1842 

9,  415,  370 

1849 

13,791,232 

1850      30,220,532 

1863 

12,  890,  760 

1870 

23,  870,  142 

1877 

21,  830, 169 

22,  SOJ,  177 

1843 

2,  l'.C:i,  410 

18.50 

17,  079,  137 

18.57      27,800,319 

1864 

20,  597,  723 

1871 

32,  341,  001 

1878 

19,  837,  972 

14,  11.5,  171 

1844 

7,  088,  400 

1K51 

25,  82'1,  092 

1858  1  21,229,3.58 

1805 

8,  439, 145 

1872 

30,  448,  018 

1879 

24,  013,  398 

9,  812,  338  I 
i 

1845 

8,  713,  820 

1852 

21,  C23,  040 

1859  1  28,080,366 

1800 

28,  508,  690 

1873 

29,  890,  035 

1880 

32, 188,  690 

Imports  of  silk  manufaetnres  at  the  port  of  Neio  York  hy  calendar  years. 


Te.ir. 

Value. 

Tear. 

Value.           i 

Tear,     ! 

Value. 

Tear. 

Value. 

Tear. 

Value. 

Tear. 

Value. 

1851 

$23,  548,  774 

1856 

$29,081,416 

1861  ' 

$12,298,863 

1866 

$22,  962,  864 

1871 

$33,899,719    : 

1876 

$21, 192,  386 

1852 

22,  519,  223 

1857 

27,  405,  192 

1862 

10,  942,  938 

1867 

16,434,524 

1872 

32,677,749  ,' 

1877 

19,  922,  741 

1853 

33,  039,  081 

1858 

17,  632,  843 

1863 

14,  701, 186 

1868 

18,903,232 

1873 

24,379,322  jt 

1878 

20,  042,  730 

1854 

27,  931,  659 

1859 

31,877,863 

1864 

14,  621,  202 

1869 

22,064,312 

1874 

23,292,551  ,[ 

1879 

25,  830,  829 

1855 

23,  269,  544 

1860 

34.330,321 

1865  I 

18,  393,  693 

1870 

26,731,275 

1875 

23,168,118  |i 

1880 

33,  305; 460 

The  following  table  is  presented  in  order  to  show  specifically  the  classes  of  silk  goods  imported  dui'iug  the 
past  ten  years,  and  facilitate  comparison  between  imports  and  manufactures  as  to  different  kinds  of  articles: 

Imports  of  silk  manufactures  at  the  port  of  Neio  Yorlc,  in  the  calendar  years,  specifying  artieles.{a) 


Articles. 


Is'nO. 


Total  . 


Dress  silks 

Satins 

Crapes 

Pongees 

Plushes 

Velvrt- 

Eibbons  

J.afr-s 

Embruidcries 

Shawls 

GloTcs 

C  ravats 

Handkerchiefs 

Mantillas 

Vestings 

Hose 

ScTvinga 

Braids  and  bindings 

Silk  and  worsted  fabrics . 
Silk  and  cotton  fabrics. .. 
Silk  and  ILnon  fabrics 


$33,  305,  460 


17,  665,  038 

207,  929 

4  a,  238 

8,205 

408,219 

2,  044, 139 

3,  563,  848 
1,  540,  892 


187il. 


ISiS. 


$25,  830,  829  $20,  042,  730 


104,  020 
2C2,  072 
435,  002 
1,990 
125,487 
070,  133 
180,  200 
059,  909 


11,834, 

50. 

372, 

101, 
1,  510, 
1,  829, 

921, 


20,  077 
228,  338 
93,  .339 
64,  077 


118,838 
239,  072 

1,  646,  868 
199,  834 

4,  751,  946 
D43 


11,  179 
120,284 
115,441 

54,688 


89,  997 

194,  103 

,  343,  700 

150,  293 

:,  652,  228 

051 


112, 
101, 
48, 


.519 
941 

(119 
701 


$19,  022,  741 

11,  978,  135 

20,  795 

397,  905 

2,017 

73,  777 

1,  049,  305 

1,  689,  413 

1, 158,  089 

2,  020 

5,  on 

41,189 


48,955 

50,  032 

935,  933  I 

■  130,005 

1,  981,  899 

000 


1S70. 


34,  128 

81,  704 

1,143,737 

130,  194 

1,  992,  033 

3,720 


521,  192,  380 


12,  707,  102 
41,403 

504, 277 


2,427 

65,  018 

16,  557 

064,  883 

165,  714 

2,  034,  823 

10,  316 


1874. 


is7.'i. 


1872. 


$23, 168, 118  $23,  292,  551 


1 

384,  450 

1 

837,  537 

1 

248,  740 

5,  831 

29,  812 

60,  271 

12,  639,  397 

107,  501 

470,  800 

10,  126 

125,722 

1, 151,  427 

2,  984,  271 

1,  030,  055 

099 

71,981 

40,  022 

411,089 

117,  368 


10,  581,  299 

250,  750 

641,  380 

2,  629 

127,045 

1,  087, 131 

3,  180,  047 

1,  708, 181 

1,  224 

151 

23,  571 

186,  730 

38,  754 


$24,370,322  '$32,677,749 


221, 

888, 

4,  740, 

1,960, 

2 

5, 
40, 


650 

524 

575 

561 

421 

143 

040  ! 

072  i 

044  j 

345 

306  ' 


11,  080,  001 
334,  403 

459,  727 

309,  485 

1,  612,  590 
S,  307,  009 

2,  218,  452 

985 
9,236 
17,  337 


1871. 


$33,899,719 


3,  008 

46,  790 

11,367  ! 

1,  200,  655 

421,  791 

2,312,654 

3,689 


2,467 

20,  938 

37,  898 

1,  038,  320 

470,  561 

3,  876,  952 

3,897 


115,  663 

25,  862 

53,  431 

42,  323 

31,611 

1 

033,  906 

599,  967 

4 

004,  077 

6,  611 

173,  742  [ 

23 

357 

06 

621 

34 

836 

61 

030 

1,044 

044 

707 

170 

6,  253,  392 

73 

720 

13,  650,  246 

312,  060 

409,  287 

451 

367, 159 

1,  793,  906 

7,  815, 744 

2, 153,  989 

2,625 

14,  889 

31, 186 

135,  382 

39, 837 


64,817 
30,  209 
105,  565 
902,  913 
1,  064, 137 
4,  500,  028 
389,  289 


924 


a  Compiled  by  tlio  Secretary  of  tlio  Silk  Association  of  America,  44  Howard  street,  New  York. 
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In  comparing  the  foregoing  tables  with  the  statistics  of  production,  it  should  be  noticed  that  the  imports  are 
simply  the  invoiced  values,  to  which  must  be  added  the  duties,  importers'  profits,  and  other  expenses  of  importation, 
before  the  market  value  here  can  be  ascertained.  Making  these  allowances,  it  appears  probable  that  the  proportion 
of  silk  goods  in  this  country,  to  the  whole  amount  used,  is  slowly  rising,  as  follows : 

Percentage  of  silh  goods  made  in  the  United  States  as  compared  with  whole  consumption  of  such  goods  in  the  country. 

In  the  fiscal  year  1860 23 

In  the  fiscal  year  1870 03 

In  the  calendar  year  1874 28 

In  the  calendar  year  lS7.j 34 

In  the  calendar  year  1876 35 

In  the  calendar  year  1877 _                          _  32 

In  the  calendar  year  1878 3g 

In  the  calendar  year  1879 39 

In  the  fiscal  year  1880 3y 

If  the  foreign  invoices  are  much  undervalued,  the  foregoing  calculations  must  be  largely  modified.  For  instance, 
if  the  undervaluation  of  silk  goods  imported  in  the  census  year  amounted  to  twenty  per  cent.,  the  manufacture  of 
such  goods  in  the  United  States  was  only  one-tbiid  of  the  consumption. 

Within  a  few  years  there  has  been  a  greater  and  swifter  growth  than  usual  in  certain  lines  of  silk  manufacture, 
while  the  remainder  has  simply  held  to  its  annual  average.  This  is  shown  in  the  tables  that  follow ;  the  first  giving 
the  figures  of  production  for  different  kinds  of  goods ;  the  second  and  third  representing  graphically  that  production, 
and  the  importations  of  specified  articles.     In  the  graphic  charts  the  scale  is  uniform,  permitting  direct  comparison: 

Production  of  finished  goods  in  the  United  States. 


Silk  manufacturea. 


Total  , 


Machine  twist . 

Sewing  silk 

Eloss  silk 

Dress  goods. .. . 
Satins 


Tiesilksand  scarfs 

Millinery  silks 

Broad  goods,  not  above  enumerated. 

Handkerchiefs 

Eihhons 

Laces 


Braids  and  bindings 

Fringes,  dress  and  cloak  trimmings 

Cords,  tassels,  passementerie,  and  miUtnery  trimming 

Upholstery  and  military  trimmings 

Coach  laces  and  carriage  trimmings 

Pnr,  hatters  and  undertakers'  trimmings 

Embroideries 

Silk  value  in  upholstery  and  mixed  goods 

Foulards 

Silk  hose 


1874. 


$16,  262, 167 


4,  848,  839 

917,  809 

43,  000 

1,  400,  000 


387,  987 
775,  974 


313,  516 
2,  776,  836 
103,  000 
308,  790 
2,  608,  805 
809,  601 
408,  000 


500,  000 


1S75. 


$21,  269,  081 


5,  535,  754 

885, 079 

42,  568 

1,  412,  500 


982,  587 
1,  696, 127 


905,115 

4,  815,  485 

164,  000 

383, 100 

2,  592,  501 

870,  000 

492,  613 

35,  G52 


1S7«. 


$21,  201,  480 


6,  301,  059 

951,  460 

35,  428 

1,  360,  535 


C79,  668 
1,119,444 


927,  000 

4,  526,  556 

220,  000 

315,  000 

2,  821,  694 

900, 000 

554,  03G 

24,  600 


1S77. 


$16,  613,  743 


I 


450,000 
6,000 


472,000  I 
3,200  ! 


4, 126,460 

349,  498 

32,  090 

1,712,083 


109,  950 
1, 119,  081 


1,  324,  165 

3,  927,  496 

156,  SOO 

220,  400 

2, 181, 135 

727,  045 

404,  700 

18,  040 


200,  000 
4,500 


20,  791,  055 


4,  393,  2:)7 

499, 123 

87,  710 

2,  400, 115 
482,  420 
288, 100 

1,  007, 125 
236,  400 

2, 108,  330 

4,  U3,  345 

247,  235 

460,  260 

2,  842,  615 
808,  320 
596, 145 

18,  420 
27,  630 
24,  079 
54,386 


1879. 


$29,  983,  630 


5,  891,  300 

778,  250 

106,  935 

3,  896,  525 

1, 100, 175 

547,  675 

977,  495 

538,  655 

3,  583,  125 

5,  535,  205 

406,  300 

828,  255 

3,  690,  860 

930,  .540 

947,  405 

23,  470 

62,  810 

54,  900 

123,  750 


1879-1880. 


$34,  619,  723 


6,  007,  735 
776, 120 
225,  025 
4, 115,  205 
1, 101,  875 
600,  075 
891,  965 
627,  595 

3,  881,  590 
6,  023, 100 

437,  000 
999,  685 

4,  960,  275 
1,  860,  575 
1,  392,  355 

37,  510 
59,  805 


519,  643 


925 
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CHART   OF   SILK  MANUFACTURE  IN  U.   S.   SINCE   1874, 
SHOWING   INCREASE  OR   DECREASE  OF  ANNUAL  VALUE   PRODUCED. 


ARTICLES. 


1874. 


1875. 


1876. 


1877. 


1878. 


1879. 


of 

1880 


Machine  Twist  &  Sewing  Silk  . 


Millinery  Silks 


Tie  Silks  and  Scarfs        -    - 


Ribbons 


Fringes,  Trimmings,  etc. 


Braids  and  Bindings 


Dress  Goods  and  Satins  - 


Laces 


Handkerchiefs 


Total  of  Goods  of  all  kinds 


z 


/ 


/ 


"s 


\ 


"V 


-A' 


^i 


-r 


Scale. 

0  &0  100  200  300  400  500  BOO  PER  CENT. 


926 


SILK  MANUFACTURES  OF  THE  UNITED  STATES. 


23 


CHART  OF  IMPORTS   OF   SILK  MANUFACTURES   SINCE  1874, 
SHOWING   INCREASE  OR   DECREASE  OF  ANNUAL  VALUE   IMPORTED. 


ARTICLES. 


Silks  and  Satins 
(Piece  Goods.  ^ 


Crapes 


Velvets  and  Plushes 


Ribbons  - 


Laces 


Cravats 


Handkerchiefs 


Braids  and  Bindings 


Silk  Mixtui-es 


Total  of  Goods  of  all  kinds 


1874. 


1875. 


1876. 


1877. 


Scale 


1878. 


1879. 


0  mo's 
of 

1880. 


0  50  100  2'X>  300  400  500 600  PER  CENT. 


927 
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Tli6  followiug  are  summaries  of  the  census  returns  of  silk  manufactures  for  the  years  1850,  1860'j  1870,  and 
1880 : 

SiUc  manufacture^  1850. 


Articles. 

Establish- 
ments. 

Hands  employed. 

Capital. 

"Wages. 

All  materials. 

Products. 

Total. 

Males. 

Females. 

Total 

67 

1,723 

503 

295 
3 

20.O 

1,220 

$678,  300 

$297,  410 

.$1,  093,  800 

$1,  809,  476 

Sewing-silk . 

27                           829 

2                                  « 

38                           fl8(i 

534 

5 

681 

428,  350 

5,000 

244,  350 

152,  712 

1,776 

142,928 

848,  945 

11,  235 

233,  680 

1,  209,  426 
17  050' 

Silk  clotli 

Fringe,  gimp,  and  taasels 

583,  000' 

Silk  inuimfacture,  1600. 


The  United  States  - 


Couneeticut 

MaTyl.md 

Massachusett.^. .  - 
Xew  nampshire  - 

New  Jrr.sey 

New  York 

Ohio 

Pennsylvania  -.. 
Yermont 


Hands  employed. 


E.^tahliah- 
ments. 


Males.      ;  Females. 


Capital. 


Wages. 


5,  43: 


3,850 


1,137 

35 

7K1 

23 

710 

1,159 

25 

1,  559 


160 

405 

11 

400 


849 
13 

547 
18 

S.'.C 

7:.4 

14 

1,099 


$2,  920. 


997,  900 

'jr,,  am 

330,  TOO 

9,000 

207,  600 

323,  980 

)1,  JOO 

1,  010,  700 


*],U' 0,224 


15.5,  76U 
9,330 

101,720 
3,780 

111,  402 

268,  G24 


Products. 


Eaw  silk.    All  mateiialH 


andt«,.t.      -^llprn'lucts. 


Fojindy.     I       Dollars. 
462,903  3.901,77 


c9,  0(10 

fi.  000 

121,  6.34 

29,  140 


^21,  t07 
!.«.  121 

814,  970 
2.S,  000 

031,725 

644,011 
14,  300 

927,  943 


.... 

;.s 

400 

429 

145 

.^:i5 

6'; 

900 

5 

440 

107 

310 

liollars. 

0,  007,  771 

1,  .901, 400 

39,  800 
1,  297,  0.50- 

36,  480- 

969, 700- 

1, 154, 296 

41,  20ft 
1, 707,  845 


HUk  nwnvfucture,  1870. 


86 

Steam-en- 
gines. 

Wa 
wh, 

ter- 

rls. 

30 

M 

aebines. 

2,427 

rr. 

::,  038 

Hands  en 

1,  734 
460 

ployed. 

Capital. 

States. 

e2 

3     '    '^-' 

o 
2 

3 
"A 

1,251 

q 

S 

IbS 

12,040 

f< 

3,  520 
1,003 

'r-^ 

"Wages. 

The  Un-iled  States 

1,  122 
401 

48 

300 

45 
20 

6,649 

],:*6 

234 

$6,231,130 

$1,  942, 280 

Connecticut 

23 

11 

170 

!-:;0 

1,703 

1,414,130 

569,  425 

9 

1 

14 

-- 

6 

90 
20 
246 
121 

7 

1 

11 

5 

1         ^ 

84 

4 

2,  071 

69 

5211 
2 

2,251 
63 

453 

15 

2,700 

7;'0 

07 

r, 
1.-4 

280 
10  I 
1,11.2 
413 

70 

895 
172 

412,000 

5,  000 

2,  ICC,  500 

800,  500 

154,  30ft 

Jsiiw  Hampshire 

New  (Tersey  (a) 

Xe w  York 

1 

1,60ft 
025,  816 
262,  345 

425 

16 

8 



308 
2in 

188 

8,840 

10 
1 

86 

7 

30 

41.7 

3,200 

"■2 

01 
2 

936 
13 

260 

1           ^^ 



15 

1,  420,  000 
4,000 

326,  400 

8 

1 

2,  400 

Materials. 

Products. 

States. 

Raw  silk. 

Silk  yam. 

Cliemi- 

eala. 

01  her  ma- 
li.nal.s 

All    mati- 
reds. 

sii'^  .-«»■;  'tit 

1 

ilacbine- 
silk. 

Spool-silk. 

Silk 
thread. 

other  prod- 
ucts. 

All  prod- 
ucta. 

The  United  States 

Pounds. 
084,  488 

175,  639 

Pounds. 
48,  45(i 

Dollars. 
2(10,  224 

Dollars. 

853,  790 

407,  727 

Dnllarx.            Ynr,l.s: 
7,  817,  .5.59        1,  02(1,  422 

2,  040,  834           03(1,  282 

Tarda. 
3,  224,  264 

Pounds. 
37(J,  031 

Pounds. 
127,590 

Pounds. 
19,  000 

Dollars. 
3,  880,  357 

Dollars. 
12,  210,  662 

81,074 

447,  604 

145,  702             30  790 

3,  314,  845 

Mas8achusetta 

New  ilampshiiG 

New.Tcr.sey 

101,  6.50 

2,000 

250,  727 

111,  843 

40,  500 

350 

43,  800 

23,  900 

937,  000 

160,  000 

82,  800 
2,000 
55,  629 
77,  BOO 

68,  900 

1,  402,  500 

14,3.-.0 
2,  078, 101 
1,211,385 

25,  000 

22,  440 

00,  555 
24,  805 

352,  100 

1,294,600 
22,  000 

13,400 
7,500 

2,  182,  784 
644,  573 

3,  998,  964 

1,  626,  073 

32,  429 
1,000 

20,  016 

36,  700 
200 

306,  664 
145 

919,024 
7,805 

38,  040 

1,300,000 

6,  500 

19,  GOO 

1,  063,  080 

1,  032,  00ft 

1,000 

18,  3Sft 

a  Two  establishments,  uwiny  2  wator-wheels  of  4  horse-power,  eniplnyiii<j;  fJ  females  aud  8  youtba,  and  $12,000  capital,  pa.\  ing  $11,020  wages,  using  $507,014 
materials,  producing  $528,700,  included  in  "  Silk,  sewing,  and  twist  ",  arc  rxt  Indi  tl  from  this  table,  as  they  do  not  manufacture,  but  eimply  wind  aewing-silk  and  twist 
9^8 


SILK  MANUFACTURES  OF  THE  UNITED  STATES. 


25 


Silh  manufacture,  1880. 


states. 


Total 

California 

Connecticut 

Illinois 

Kansas 

Maine 

Maryland 

Massachusetts. . . 

Missouri 

New  Hampshire. 

New  Jersey 

^Kew  York 

Ohio 

Pennsylvania . . . . 

Khode  Island 

Vermont 


to        Capital. 


382  .$19,  125,  300 


164,  300 

4.  436,  500 

82,  000 

9,500 

30,  000 

20,  900 

1,  306,  i'OO 

4,000 

8,000 

6,  952,  325 

4,  696,  775 

24,  700 

1,  379,  900 

7,500 

2,  000 


Stated. 


Total. 


d 
o 

a 
c 

a 
o 

£ 

a 

a 

UTS 

gw 

■^t. 

ft-d 

■=•3 

•afc 

UC 

°t 

o  o 

^  o 

ate 

c 


i  a 


I- 

■se 


S'5 


1,G29 

1,  .524 

3,  103 

2,218 

164,  21« 

2C2,  312 

81,  607 

— 

24 

200 

160 

754 



10 
51 

448 

155 
13 

35,  353 

53,  472 
512 

02 

39 
91 

88 

13,  014 

16,  936 

11,  000 

o 

730 

680 



350 

300 
134,746 

1,444 

153 

2,  017 

939 

70,  037 

33,  429 

85 

906 

543 

553 

27,707 

39,  504 

22,  784 

36 

226 

95 

471 

9,497 

15,744 

0,864 



0,  776 



90 

208 

■a  a 


0,  227,  500 

$3 

636,  600 

62,  000 

16,  400 

1,  247,  550 

74G,  000 

30,  000 

25,000 

1,000 

2,  500 

9,000 

3,000 

10,000 

3,500 

303,  950 

194,100 

1.000 

.500 

2,000 

1,000 

2,  290,  000 

984,  100 

96C,  000 

1 

433,  000 

12,  000 

4,000 

287,  000 

422,  000 

6,000 

1,000 

1,000 

500 

totnl 

a 

9 

Average  number  of 
hands. 

Hours 
in  day 
labor. 

a 

^  » 

to 

ic 

-e 

p,,S 

1 

0 
P 

m 

4J 

o  « 

o    . 
^£ 

St. 

a 

S 

o 

a 

§1 

h 

1^ 

o 

s^ 

34,521 

9,375 

16,  396 

5,566 

$9, 146,  705 

180 

20 

106 

25 

10 

10 

41,400 

3,  706 

785 

1,990 

653 

10  1  10 

1,  026,  630 

404 

67 

135 

57 

9i     H 

72,  195 

2 

1 

1 

10  ,  10 

250 

60 

9 

46 

5 

11  11 

10,190 

82 

12 

56 

14 

9       9 

11,000 

2,068 

3.53 

1,285 

188 

10     10 

521,  725 

6 

3 

2 

10 

10 

760 

13 

2 

5 

1 

10 

10 

2,500 

13,  931 

4,606 

5,360 

2,493 

10 

10 

4, 177,  745 

10,484 

2,405 

5,  459 

1,769 

10 

10 

2,  590,  025 

142 

21 

73 

41 

95      9i 

12,560 

3,360 

1, 000 

1,870 

319 

10      10 

678, 120 

15 

1 

7 

10 

10 

1,000 

4 

2 

10 

10 

125 

California 

Connecticut 

Illinois 

Kansas 

Maine 

Maryland 

Massachusetts... 

Missouri 

New  Hampshire. 

New  Jersey 

New  York 

Ohio 

Pennsylvania 

Ehode  Island .... 
Vermont 


!19,  208,  683 

66,418 

3,  025,  325 

73.  820 

150 

59,  290 

11,630 

1,  730,  870 

580 

11,  000 

8,  664,  83.5 

4,  333,  485 

14,  845 

1,  207,  795 

7,500 

1.  140 


Value  of  d 
icals,  and 

s 
$173,  283 

^  r. 

"5  a 

$1,  400,  480 

$828,  314 

$850,  9.41 

1             3,  500 

12,  000 

1             9  500 

3,  552 
115,  040 

2,355 
41,  693 

5,170 
117, 148 
42  575 

\             

620 
1,150 

C4,  725 

235 

15,  775 

1  250 

2,  980 
'         161,  815 

17.330 

-9e 


Mi 


a-- 

O  a> 

O  3  « 
t-  o  o 

-g  P.M 


$22,  467,  701  I  $3,  898,  535  '     $18,  669, 166       $41,  033,  045 


,  613,  322      $34,  519,  723 


300 

225 

100 

83,400 

482,472  ' 

78,548 

369,  281 

730,  530 

109,  430 

24,  167 

134, 192 

2,075  ,. 

1. 

2,575 

394,680 

50,  975 

10,  205 

167,  270 

1"'                     1 

50 

20 

i 

80.  993 
,1,311,  200  > 
125.  895 
150 
61,  395 
15,760  j 
1,  990,  515 
630  ' 
11,625 
9,  678,  536 
5,331,804 

19,495  ' 
1,830,935 
7,600 
1,210 


14,  595 
295,  190 


25,  000 

121,000 

2,  750  j 
,,  502,  400 
533,  600 


404,000 


66,  400 

3,  016,  016 
125,  895 

150 

36,  395 

15,760 

1,869,  .515 

630 

8,875 

7,  176, 136  \ 

4,  798,  204 

19,  495 
1,  426,  985  I 
7,600  , 
1,210 


159,175 
5,  881,  000 
244,150 
540  I 
81,585  I 
35,  415  I 
3,  764,  260 
2,500 
15,000  I 
17,122,230  ! 
10, 170, 140 
53,110 
3,  491,  840 
10,000 
2,100 


28,  470 
442.925 


60,  485 


6,300 

4,  271,  185 

802,115 


130,  705 

i,  438,  075 

244,150 

540 

31,100 

36,  415 

I,  491,  093 

2,500 

8,700 

:,  851,  045 

I,  368,  025 

53, 119 

;,  853, 165 

10,000 

2,100 


Quantities  of  sill;  in  products,  in  1880. 


Statos. 


Total . 


California 

Connecticut  . . . 

liUnois 

Kansas 

Maine 

Maryland 

Massachusetts . 


59    M   M 


Se  winces 
and  twist. 


Pounds. 
821,  528 


9,500 
394,  981 


Broad      i 
r.'oods  and  j    Eibbons 
handker-      and  laces. 

chiefs.      I 


Yards.     '      Yards. 
10,  856,  284  1  30, 129,  951 


Trimmings 

and  small 

goods. 


States, 


99, 120 


8,  541,  335 
3,600 


573,  320 


Pounds. 

710,349      Missouri 

Now  Hampshire  - 

New  Jersey 

New  Yorlv 

Ohio 

Pennsylvania 

Rhode  Island 

1,784  I    Vermont 

39,789  j' 


4,6.50 

695 

12,  220 


Sewings 
and  twist. 


1,300 
25,580 
88,  765 


23, 110 
251 


Broad 
goods  and 
handker- 
chiefs. 


Yards. 


6,  975,  655 
1,  427,  439 


Klbbons 
and  laces. 


Yards. 


Trimminga 

and  small 

goods. 


8,  794,  100 
10,  302,  696 


1,915,000 


Poun  dt. 

65 

30O 

50,406 

403,330 

2,187 

192,824 

1,900 


929 
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Summary  of  silk  ■production.    Finished  goods  for  the  year  ending  June  30,  1880. 

Sewing-silk $776,120 

Machine  twist C,  007, 735 

Floss  silk 225,025 

Dress  goods 4,115,205 

Satins 1,101,875 

Tie  silks  and  scarfs 606,675 

Millinery  silks 891,955 

Other  hroad  goods 627,595 

Handkerchiefs 3,881,590 

Ribbons (1,023,100 

Laces 437,000 

Braids  and  bindings 999, 685 

Fringes  and  dress  trimmings 4, 950, 275 

Cords,  tassels,  passementerie,  and  millinery  trimmings 1,  866, 575 

Upholstery  and  military  trimmings 1,392,355 

Coach  laces  and  carriage  trimmings 37,510 

Undertakers',  hatters',  and  fur  trimmings 59, 805 

Mixed  goods  and  silk  values  therein 519, 643 

United  States 34,519,723 


Silk  manufacture  in  counties  producing  goods  to  the  value  of  $1,000,000  annually. 


Stat*  and  county. 


Pnited  States 

CON>^CTICUT. 

Hartford  county 

Tolland  county 

MASSACHUSETTS. 

Hampshire  county 

KEW  JKKSET. 

Hndson  county 

Passaic  county 

SEW  TOUK. 

New  Tork  county 

PENNSYLVANIA. 

Philadelphia  county 


ro^Uoi /,-.ioi    I  Net  value  of 

Number  of !  ,„jP"t,iI^li  '  x-„„,k.,  .f    Gross  value  of    manufactured 
factories    ',^,J:^T±^^'\^^Z'''    -»uufactured  .products,   i.  e. 


reported. 


126 


$15, 371,  575 


3,  215,  000 
560,  000 


7,452 


549 
37 


753,300  I  1,060 

5,660.525  t  3,238 


3,431.450  !  1,709 


1.313,900  ' 


products.       I    value  of  tin- 
ished    goods. 


$32,  966,  090 


$27,  688, 170 


2,  709,  590 
1,627,145 


1,  457,  300 


2,  045,  000 
14,  164,  465 


2,  671,  820 
1,  443,  060 


2,  028,  400 
10,  003,  905 


,  627,  665 


Total  amount 

paid  in 

wa;ze8  during 

the  year. 


$7,  531,  505 


638,  760 
168,300 


485,560 
3,  335.  046 

2,  070,  535 


In  the  present  census  the  returns  .show  a  total  of  "  capital"  amounting  to  819,125,300.  If  the  assumption  be 
made  that  the  money  used  in  carrying  on  the  business,  apart  from  plant  and  fixtures,  is  turned  over  three  times  in 
the  year,  the  following  estimate  may  be  offered : 

One-third  of  .$9,140,705,  the  year's  cxpriKliturt  for  wages ,$3,048,902 

One-third  of  $22,467,701,  the  year's  co.st  of  materials  and  supplies 7,489,234 

Fixed  capital  in  machinery 5,227,500 

Fixed  caiHtal  in  buildings 3,836,600 

Estimate  for  total  fixed  and  floating  capital 19,  ()02, 230 

Giving  a  result  within  2^  per  cent,  of  the  returns.  

The  number  of  hands  reported  as  the  "  average"  employed,  is  usually  taken  from  the  pay-roll,  and  no  allowance 
is  made  for  irregularities  and  absences.  The  actual  number  constantly  employed  is  fully  ten  per  cent,  below  the 
reported  average.  A  careful  study  of  the  returns  on  this  point  has  justified  this  conclusion.  The  rates  of  wages 
paid  to  different  classes  of  operatives  during  the  year  ending  June  30,  1881,  are  given  in  the  following  table: 

930 
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Rates  of  loages  per  iveeTc  to  specified  operatives. 


21 


Designation  of  operatiTes. 


Raw  silk  winder 

Raw  silk  cleaner 

Haw  silk  doubler 

Raw  silk  spinner 

Do 

Raw  silk  twister 

Do 

Raw  silk  reeler 

Sof L  silk  doubler 

Soft  silk  winder 

Soft  silk  spooler 

Soft  silk  warper 

Do 

Quiller  and  quill  winder. 
Soft  silk  beamer 

Do 

Soft  silk  wai*p  twister  — 
Hand-loom  weaver  (a) 


Sex. 


F. 

F. 

F. 

M. 

F. 

M. 

F. 

F. 

F. 

F. 

F. 

M. 

F. 

F. 

M. 

F. 

M. 

M. 


Average 
rate. 


$S  25 

3  37 
5  18 

:>  57 

4  87 

5  98 
5  67 
4  50 
4  00 
G  35 
4  96 

10  71 
7  62 
4  00 

12  11 

13  96 

14  15 


Usual  rates. 


00  and  e 

00 

00  and  I: 

00 

00 
00 


Designation  of  operatives. 


00  and 
00  and 
00  and 

00,  15 


15  00 
0  00 
15  00 
00,  18  00 


Hand-loom  weaver 

Power-loom  weaver  (a)  - . . 

Do 

Lace-macbine  operator. . 
Eraid-macbine  operator.. 

Braider 

Passementerie  spinner.. 

Do 

Fringe-knotter 

Tassel-maker 

Finisber 

Designer  (&) 

i  Card-cuttrr  (c) 

TiycTld) 

Engineer 

Macbiniet 

Loom-fixer 

Liiborer 


Sex. 

Average 
rate. 

Usual  rates. 

F. 

$8  44 

M. 

11  43 

$12  00 

F. 

7  94 

M. 

14  75 

M. 

16  00 

F. 

5  41 

M. 

17  73 

F. 

12  00 

F. 

5  30 

F. 

6  29 

M. 

13  50 

M. 

24  71 

M. 

11  68 

M. 

12  77 

12  00  and  15  00 

M. 

12  33 

M. 

12  40 

M. 

15  87 

M. 

8  73 

6  00  and  9  00 

a  Tbere  is  a  very  great  difference  in  tbe  size  of  looms  for  difTen.ut  kinds  of  goods.     The  bigbest  rates  to  power -loom  weavers  are  paid  to  tboee  emploj'ed  on  tbo 
large  looms  used  in  fringe  and  trimming  manufacture. 

I  Tbo  designer  is  sometimes  also  tbe  superintendent. 
c  Tbe  card-cutter  is  sometimes  also  tbe  designer. 
d  Tbe  chief  dyer  receives  from  .$20  to  $30. 

Tlie  net  value  of  raw  silk  and  silk  materials  consumed  in  manufacture  is  $15,310,148.    The  gross  value,  as  given 
in  the  returns,  consists  of  the  following  items: 

2,690,482  pounds  raw  silk,  Talued  at |13,497,203 

Silk  material  twice  included  in  returns 3, 898,  o35 

Waste  silk,  pierced  cocoons,  and  imported  organzine,  tram,  French  twist,  etc 1,812,945 


Total - - 19,208,683 


Silk  material  is  "  twice  included"  when,  for  instance,  it  appears  first  as  "  raw  silk",  iu  the  returns  of  a  throwster, 
and  secondly  as  "thrown  silk  "  or  "  fringe  silk",  being  again  reported  as  raw  material  in  the  return  of  a  weaver  or 
fringe-maker.  The  number  of  pounds  of  raw  silk  accounted  for  in  the  returns  is  2,690,482,  which  agrees  very  fairly 
with  the  import  of  the  fiscal  year,  2,563,236,  the  stock  on  hand  being  somewhat  lighter  at  the  close  than  at  the 
beginning  of  the  year. 

Silk  products  twice  included  are  deducted  from  the  gross  production,  leading  a  result  which  it  will  be  noticed 
exactly  agrees  with  the  value  of  finished  goods  as  given  by  the  returns.  The  reasons  for  this  deduction  are  similar 
to  those  which  apply  to  the  values  of  raw  materials.  While  the  total  production,  as  represented  by  reports  amounting 
to  $41,033,045,  covers  only  a  real  value  of  product  amounting  to  $34,519,723,  it  should  be  noted  that  the  products  of 
partial  manufacture  go  for  the  most  part  to  be  finished  in  counties  and  often  in  states  other  than  those  where 
they  originate.  Hence  in  many  cases  the  gross  production  of  a  county  or  state  more  nearly  represents  its  industry 
than  would  the  value  of  its  finished  goods.  For  instance,  the  gross  production  of  Passaic  county,  New  Jersey, 
$14,104,465,  is  much  nearer  the  total  value  of  its  industry  than  $10,003,905,  the  value  of  its  completed  goods,  because 
the  greater  part  of  the  thrown  and  fringe  silk  produced  in  Paterson,  Is'ew  Jersey,  is  not  made  into  goods  there,  but 
goes  elsewhere,  chiefly  to  l^ew  York  city  ;  and  the  same  is  true,  to  a  great  extent,  of  the  added  value  from  spooling, 
winding,  dyeing,  and  reflnishing;  those  processes  being  largely  applied  in  New  Jersey  to  goods  belonging  in  other 

states. 

The  values  of  the  finished  goods  are  given  at  the  selling  prices  in  their  chief  markets,  and  without  deduction 
for  expenses  of  selling.  No  questions  were  asked  or  answered  in  the  returns  as  to  such  expenses,  nor  as  to  profit 
and  loss,  freight  to  market,  taxes,  interest  on  capital,  and  depreciation  of  materials,  goods,  buildings,  or  machinery. 

Mr.  John  E.  Atwood,  of  Stonington,  Connecticut,  has,  by  request,  contributed  a  letter  on  the  history  of  silk 
machinery,  which  is  herewith  subjoined: 

Stonington,  Connecticut,  September  27,  1881. 

About  fifty  years  ago  nearly  all  the  silk  produced  and  manufactured  m  the  United  States  was  reeled  hy  hand  in  a  rude  manner  and 
spun  on  hand-wheels,  each  attendant  operating  a  single  spindle  only.  The  substitution  of  maehineiy  near  that  time,  driven  hy  water  or  steam 
power  soon  superseded  the  old  methods.  Like  nearly  everything  of  the  kiud  at  that  period  the  earlier  appliances  for  the  manufacture  of 
silk  were  primitive  in  character.  This  industry  has  been  atfected  hy  a  series  of  advances  of  more  or  less  importance,  among  which  may 
be  mentioned  the  application  of  the  friction-roll  for  a  take-up  motion  in  spinning,  the  use  of  the  railroad  machine  for  doubling  and 
twisting  the  three-cord  matcher  for  doubling  and  matching;  also  a  matcher  and  evener  combined  for  doubling,  and  finally  au  improved 
process  for  stretching  the  twisted  silk,  that  has  superseded  most  of  the  previous  steps  by  cheapening  and  improving  the  product. 
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In  the  mcautiiuo  mauy  minor  advantages  have  been  introduced,  while  steady  progress  lias  been  made  in  style  and  workmanship, 
insomuch  that  the  modern  plant  for  silk  manufacture  would  hardly  sieiii  to  be  related  to  the  earlier  specimens. 

These  ob.servatiou.s  apply  more  particularly  to  the  silk  industry  up  to  a  very  recent  period.  Within  the  last  two  or  three  year,s, 
however,  thovc  has  been  a  marked  advance  at  least  in  the  machinery  and  appliances  for  throwing  silk.  These  changes  are  of  a  radical 
type  and  of  such  superior  merits  as  to  work  a  complete  revolution  in  their  S)ih<ic  of  operalions.  Tliese  last  steps  in  the  line  of  inipruvciiicjut 
apply  to  both  departments  of  silk  throwing,  commencing  with  a  most  superior  guide  system,  and  include  important  features  in  windiug 
redrawing,  dcmbling,  reeling,  soft  silk  winding,  spinning,  etc.  While  the  machiniiy  is  far  superior  to  Ihi'  former  styles,  at  the  same  time 
it  coats  much  k>s  for  a  plant  to  turn  out  a  given  production. 

A  brief  .statement  as  legards  the  spinning  frame,  the  most  important  of  I  he  .series,  may  not  be  out  of  place  hire. 

This  machine,  unlike  its  rivals,  is  adapted  for  both  the  sewing  and  the  weaving  departments.  It  contains  the  new  guide  system  ;  it 
iias  practical  eelf-balauciug  spindles  that  will  bear  a  maximum  velocity  of  10,(MIU  revolutions  per  minute,  and  run  much  better  than  the 
'common  spindles  will  at  5,000.  The  spindles  arc  self-oiling,  neat,  and  waste  no  oil,  and  require  to  be  oiled  but  once  in  from  three  to  six 
"months.  Tlie  bands  will  last  much  longer  on  this  frame.  The  rnaohiuc!  is  :i  model  of  neatness  and  convenience.  It  can  be  operated  with 
less  expensive  labor,  has  several  minor  advantages,  and  has  a  radically  new  method  for  driving  the  spindles.  It  is  very  economical  of 
space,  the  last  edition  being  only  10  inches  from  the  center  of  tlir  spindli's  on  ojijio.site  sides,  whili;  it  costs  less  for  spindles  than  any  other. 

If  we  stop  to  survey  the  progress  made  at  this  point  we  tind  that  one  operative  will  spin  more  silk  and  do  it  much  better  than  2,000 
could  a  half  century  ago;  the  room  occupied  would  Iw  only  about  one-four-hundreth  ])art  as  much,  and  the  co^t  of  the  machinery  about 
one-twentieth. 

In  additiou  to  the  to  re  going'  statements  concemiog  the  juogie.s.'^  in  machinery  it  may  be  desirable  to  notice 
the  increased  use  of  power-looms.  The  following  statistics  have  been  conipiled  from  the  census  returns,  and  show 
the  numbers  in  use  in  the  years  1S7.">  to  ISso,  respectively: 

I>rumber  of  powci -looms  in  use  in  IST.j,  1, ()(».");  in  l.'^TiI,  l.'.til;  in  1>S77.  'J.'-MO ;  in  IST.s.  2,stjL: ;  in  1879,  3,690;  in 
ISso.  5,.'ii;i. 

The  nnmber  of  Jacquard  atttichments  reported  h\  returns  was  .11,189.  A  great  vtiriety  of  other  machinery  is  in 
nse  in  the  manufacture;  4,117  '-other  machines" — that  is,  other  than  looms  or  J(ici|uard.s — were  reported  in  the 
returns,  and  this  probably  falls  short  of  tlic  full  number. 

Since  tlie  ])eriod  of  the  Moriifi  mnltiraiili.'^  speculatiou  the  ra\\'  silk  raised  in  this  country  has  at  no  time  been 
an  observable  element  in  the  materittl  used  by  manufacturers.  Trustworthy  statements  of  the  annual  amount 
obtainediu  that  era  of  e-xcitement  wei'e  not  then  jiublisiied  ;  the  ai/counts  of  what  might  be  done  or  what  was  exjiected 
taking  the  place  of  sttitistics.  A  writer  who  M'eni.s  to  lia\  e  been  more  conservative  than  the  majority  estimated 
the  annual  production  in  l.Sll  at  .">0,00()  ])Oiinds.(a)  After  the  blight  of  the  mulberry  in  ISil,  a  long  period  elapsed 
in  which  there  is  no  leroid  of  anything  nuire  th;in  trifling  experiments  in  producing  silk,  except  an  indetinite 
account  of  a  considerabli'  i]iiantity  of  cocoons  obtained  at  and  near  Xew  Orleans  and  .shii)iied  to  Eurojje  about  the 
yearlSGO.  The  culti\;ition  of  the  midberry  was  begun  in  t'aliforniti  in  ls.54;  silkworm  eggs  \\er^  received  there  in 
18G0;  in  ISiio  tibout  L'."i!i  pounds  of  eo(.'oons  were  obtained,  and  the  product  reached  l,9t»0  poitnds  in  1868.  The 
enterprise  arrive(l  at  its  liigliest  point  in  1870,  when  more  than  n  million  mulberry  trees  were  growing  in  the  state. 
The  production  ol'  sillcworm  eggs  for  export  to  Europe  was  attem]ited  on  a  large  settle,  and  one  company  raised 
from  7,000  to  8,(HM»  ounces.(/-) 

This  industry  was  enc<nii;i,i;e(l  Ity  an  ;iet  of  the  faliforniti  legi.sltitiire  in  lS(i."i-"(l(l,  giving  ;i  bounty  of  S-jO  for 
planting  5,000  mullterry  trees  and  ^'.WO  jter  100,000  cocoons.  The  operation  of  the  law  proved  unsatisfactory  and 
it  was  soon  repealed.  An  attempt  to  jiass  a  new  act  "  to  encourage  silk  culture  and  manufacture"  was  delettted  in 
the  California  senate  in  1871'.  The  speculation  in  silk-raising  '•  rti;;e(l  with  unabtiled  fury  for  several  yetirs,  inllicting 
severe  losses.     It  is  at  jtresent  tilinost  extinct  in  Californiti  in  eoiisequeiice  of  the  retiction  agtxinst  this  mania,  "(c) 

An  inquiry  was  tittempted  by  the  writer  to  tiscertain  the  amount  of  raw  silk  raised  iu  the  United  States  during 
the  census  year  ending  June  :'.0,  1880.  It  wtis  soon  determined  that  the  expense  of  making  such  an  iuvestigatiou 
thoroughly  would  be  more  thtiii  the  result  could  be  worth.  The  only  instances  of  the  use  of  native  silk  in 
manufacture  were  at  ^Villitllllsburgh,  Ktinstts.  and  ;it  Salt  Ltike  City,  Utah.  The  latter  experiment  proved 
financially  ti  failure,  the  rtiw  silk  costing  much  more  than  the  Asiatic  product.  It  mtiy,  however,  be  stated  in  a 
general  wtiy,  without  preletision  to  aci-iiiticy.  that  the  amount  of  reeled  silk  produced  in  Utah  territory  during  the 
year  was  less  thtm  1,000  ]»»iinds;  the  amount  in  Ktinsas  wtis  less  than  500  pounds,  and  the  product  in  no  other  state 
was  more  than  htiif  as  much.  Missouri  tmd  North  Carolina  probably  came  next  in  amount  of  cocoons  raised,  and 
affer  those  states  Peuu.sylvaniti  and  New  Jersey,  the  quantities  produced  there  and  in  scattered  localities  throughout 
•the  country  being  inconsideraitle. 


a  The  Silk  lleeord:  Edmund  Morris,  Burlington,  New  Jersey,  December,  ts-ll, 

b  Le  i'occin  do  Sole  :  by  K.  Dnseigneur-Kleber ;  Paris,  IST.'i,  j>.  84. 

c  Repiut  of  the  United  States  t'ommissioner  of  Agriculture  for  IS7S,  p.  490. 
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EARLY  IRON  ENTERPRISES  IN  NEW  ENGLAND.  59 

■|'A  small  iron  pot,  capable  of  containing  about  one  quart,"  was  the  first  article  cast  at  the  furnace.  In  1844  it  was 
in  the  possession  of  Mr.  Lewis's  mother,  who  was  a  lineal  descendant  of  Thomas  Hudson,  the  first  owner  of  the 
lands  on  Saugus  river  on  which  the  iron  works  were  built,  and  who  obtained  possession  of  the  pot  immediately 
^fter  it  was  cast,  "  which  he  preserved  as  a  curiosity."  "  It  has  been  handed  down  in  the  family  ever  since,"  wrote 
Mr.  Lewis  in  1844. 

Joseph  Jenks,  who  became  the  founder  of  an  eminent  New  England  family,  purchased  from  Eichard  Leader  on 
the  20th  of  January,  1647,  the  privilege  of  building  a  forge  at  the  Lynn  iron  works  for  the  manufacture  of  scythes 
.and  other  edge  tools.  This  enterprise  was  successful.  In  1652  he  made  at  the  Lynn  iron  works,  for  the  mint  which 
was  that  year  established  at  Boston,  the  dies  for  the  first  silver  pieces  coined  in  New  England.  On  one  side  of 
these  coins  was  the  impression  of  a  pine  tree.  In  1654  he  made  for  the  city  of  Boston  the  first  fire  engine  made  in 
America.    In  1655  the  general  court  granted  him  a  patent  for  an  improved  scythe.    He  died  in  1683. 

Henry  and  James  Leonard  were  also  skilled  workmen  at  the  Lynn  iron  works.  They  and  their  descendants 
■were  afterwards  connected  with  other  colonial  iron  enterprises.  They  had  a  brother  Philip,  who  does  not  appear 
ito  have  lived  at  Lynn.  Eev.  Dr.  Fobes,  iu  referring  to  the  Leonard  family  in  his  Topographical  Description  of  the 
Town  of  Baynham,  written  in  1793,  says  that  "  the  circumstance  of  a  family  attachment  to  the  iron  manufacture  is 
so  well  known  as  to  render  it  a  common  observation  i"  this  part  of  the  country,  '  Where  you  can  find  iron  works 
ithere  you  will  find  a  Leonard.'"  Henry  and  James  Leonard  are  said  to  have  learned  their  trade  at  Pontypool  in 
jyionmouthshire. 

The  second  iron  enterprise  that  was  undertaken  in  New  England  embraced  a  furnace  and  forge  at  Braintree, 
about  ten  miles  south  of  Boston.  The  works  at  Lynn  and  Braintree  belonged  to  the  same  company.  Bishop  says 
that,  on  the  19th  of  November,  1643,  a  grant  of  3,000  acres  of  the  common  land  at  Braintree  was  made  to  Mr. 
Winthrop  and  his  partners,  the  Lynn  company,  "  for  the  encouragement  of  an  iron  work  to  be  set  up  about  Mouotcot 
river."  But  this  grant,  according  to  Lewis,  was  not  surveyed  until  January  11,  1648.  On  the  29th  of  September, 
1645,  as  stated  by  Lewis,  the  first  purchase  of  land,  consisting  of  twenty  acres,  "  for  a  forge  at  Braintree,"  was 
made  from  George  Buggies  by  Eichard  Leader,  who  was  the  general  agent  for  the  companj'  of  undertakers.  The 
furnace  was  probably  built  in  1646.  Eobert  Child,  writing  from  Boston  on  the  15th  of  March,  1647,  to  John 
WinthroiJ,  Jr.,  "  at  Pequot  river,"  says  of  the  Lynn  and  Braintree  enterprises  :  "  We  have  cast  this  winter  some  tuns 
•of  pots,  likewise  mortars,  stoves,  skillets.  Our  potter  is  moulding  more  at  Brayntree  as  yet,  which  place  after 
another  blowing  we  shall  quit,  not  finding  mine  there."  AVe  find,  however,  that  iron  ore  was  mined  at  Braintree  in 
the  early  part  of  1652,  and  that,  on  the  2.stli  of  September  of  that  year,  it  was  proposed  at  London,  on  behalf  of 
the  undertakers,  to  employ  William  Osborne  at  "  Brantry  furnas  &  fordges."  Lewis  states  that  in  1691-"iron  ore, 
■called  'rock  mine,'  was  taken  from  the  ledges  at  Nahant  for  the  forge  at  Braintree."  Henry  Leonard  is  supposed 
to  have  superintended  the  erection  of  the  Braintree  works.  John  Giflbrd  was  the  manager  of  the  works,  according 
to  Newhall,  and  in  1651  he  succeeded  Eichard  Leader  as  agent  for  the  works  at  Lynn. 

The  nest  iron  enterprise  in  New  England  was  located  in  the  town,  or  township,  of  Taunton,  now  Eaynham, 
two  miles  from  the  city  of  Taunton,  in  Bristol  county.  This  enterprise  was  undertaken  in  1652  by  Henry  and 
James  Leonard  and  Ealph  Eussell.  At  a  town  meeting  at  Taunton,  held  October  31,  1652,  <'it  was  agreed  and 
granted  by  the  town  to  the  said  Henry  Leonard  and  James  Leonard,  his  brother,  and  Ealph  Eussell,  free  consent 
to  come  hither  and  join  with  certain  of  our  inhabitants  to  set  up  a  bloomery  work  on  the  Two-mile  river."  The 
Taunton  works,  sometimes  called  the  Eaynham  works,  are  referred  to  by  Lewis  as  "Leonards'  celebrated  iron 
works."  They  were  well  managed,  and  long  continued  in  a  prosperous  condition.  At  these  works  bar  iron  was 
made  directly  from  the  ore.  As  Henry  Leonard  was  at  Lynn  in  1655,  and  as  James  Leonard  does  not  appear  to 
have  been  there  after  1652,  it  is  probable  that  the  latter  and  his  sons  became  the  sole  owners  of  the  Eaynham  works. 
Dr.  Fobes  gives  an  account  of  the  intimacy  which  existed  between  the  Leonards  at  Eaynham  and  King  Philip, 
through  which  they  were  protected  against  Indian  outrages.  Sanford,  in  his  History  of  Baynham,  says  :  "  Philip 
had  a  summer  hunting- seat  near  the  Fowling  pond.  The  Leonards  had  supplied  him  with  beef,  repaired  his 
muskets,  and  furnished  him  with  such  simple  tools  as  the  Indians  could  use."  Philip's  head,  says  Dr.  Fobes,  was 
deposited  in  the  cellar  of  James  Leonard's  house  for  a  considerable  time  after  his  death  iu  1676.  At  the  date  of  Dr. 
Fobes's  book,  1793,  this  house  was  occupied  by  Leonards  of  the  sixth  generation.  The  forge,  says  this  writer,  was 
situated  on  "the  great  road,  and,  having  been  repaired  from  generation  to  generation,  it  is  to  this  day  still  in 
employ."  In  William  Eead  Deane's  Oenealogical  Becord  of  the  Leonard  Family,  published  in  1851,  it  is  stated  that 
"  the  old  forge,  though  it  has  been  several  times  remodeled,  has  been  in  constant  use  for  nearly  two  hundred  years, 
and  is  now  in  the  full  tide  of  successful  operation.  It  is  owned  by  Theodore  Dean,  Esq.,  who  is  descended  from  the 
Leonards."  The  forge  was  at  that  time  employed  in  the  manufacture  of  anchors.  In  1865  it  was  still  so  employed, 
with  six  forge  fires,  two  hammers,  and  four  water-wheels,  but  about  that  time  it  ceased  to  be  active  and  has  not 
since  been  in  operation.  The  works  are  now  in  a  dilapidated  condition.  Theodore  Dean  was  recently  the  owner. 
This  forge  is  the  oldest  iron  establishment  iu  the  country  that  is  now  in  existence.  Fowling  pond,  which  was 
originally  nearly  two  miles  long  and  three-quarters  of  a  mile  wide,  was  close  to  the  forge,  and  supplied  it  with  ore. 
A  blast  furnace,  for  the  manufacture  of  hoUow-ware,  was  built  on  a  branch  of  Two-mile  river  beforg  the  Revolution, 
and  has  long  been  abandoned, 
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60  .       THE  MANUFACTURE  OF  IRON  AND  STEEL. 

In  Eicketson's  History  of  New  Bedford  it  is  stated  that  "  one  of  the  earliest  settlers  of  Dartmouth  was  Ealph 
Eussell,  who  came  from  Pontypool,  England,  and  had  been  engaged  in  the  iron  business  with  Henry  and  James 
Leonard,  of  Taunton.    He  set  up  an  iron  forge  at  'Eussell's  Mills,'  which  place  received  its  name  from  him." 

In  1657  the  general  court  of  Massachusetts,  owing  to  the  failure  of  the  undertakers  at  Lynn  and  Braintree  to 
furnish  the  colony  with  a  constant  supply  of  iron,  "  whereby  unsufferable  damage  may  accrew,"  granted  to  the 
inhabitants  of  Concord  and  Lancaster,  and  such  as  they  should  associate  with  them,  "  liberty  to  erect  one  or  more 
iron  workes  within  the  limitts  of  theire  oune  toune  bounds,  or  in  any  common  place  neere  thereunto."  That  this 
grant  resulted  in  the  establishment  of  an  iron  work  at  Concord — since  become  famous  through  its  association  with 
the  outbreak  of  hostDities  between  the  mother  country  and  the  colonies  in  1775 — appears  probable  from  the  grait 
by  the  court  in  1660,  to  "y®  company  in  partnership  in  the  iron  worke  at  Concord,"  of  "free  liberty  to  digg  mine 
without  molestation  in  any  lands  now  in  the  court's  possession." 

About  1668  Henry  Leonard  went  to  Eowley  Yillage,  about  25  miles  northeast  of  Lynn,  as  stated  by  Ifewhall, 
"  and  there  established  iron  works."  Lewis  says  that  in  1074  Henry  Leonard's  sons,  Nathaniel,  Samuel,  and  Thomas, 
contracted  to  carry  on  these  works  for  the  owners,  whose  names  are  given  by  Bishop  as  "John  Euck  and  others  of 
Salem."  The  works  did  not  prove  to  be  profitable.  After  establishing  the  Eowley  works  Henry  Leonard  went  to 
INew  Jersey,  "  and  there  again  engaged  in  the  iron  manufacture."  At  some  time  previous  to  his  removal  to  New 
Jersey  he  appears  to  have  been  connected  with  the  establishment  of  iron  works  at  Canton,  about  14  miles  south  of 
Boston. 

Other  iron  enterprises  in  Massachusetts  speedily  followed  in  the  same  century  those  that  have  been  mentioned. 
In  1677  one  of  these  works,  the  name  of  which  has  not  come  down  to  us,  was  destroyed  by  the  Indians.  About  the 
same  year  iron  was  made  at  Topsfleld,  near  Ipswich,  and  in  1680  its  manufacture  was  commenced  at  Boxford. 
Hubbard,  writing  about  1677,  says  that  at  that  time  there  were  in  the  colonies  "many  convenient  places,  where 
very  good  iron,  not  much  inferior  to  that  of  Bilbao,  may  be  produced,  as  at  this  day  is  seen  in  a  village  near 
Topsfield,  seven  or  eight  miles  west  from  Ipswich."  About  1696  George  Leonard  is  said  to  have  erected  "  an 
iron- working  establishment"  at  Norton,  about  27  miles  southwest  of  Boston. 

For  a  hundred  years  after  its  settlement  in  1620  Massachusetts  was  the  chief  seat  of  the  iron  manufacture  on 
this  continent.  Most  of  its  iron  enterprises  during  this  hundred  years  were  bloomaries,  but  there  were  blast  furnaces 
also,  although  the  latter  as  a  rule  produced  only  hollow-ware  and  other  castings,  and  not  pig  iron.  During  the 
period  mentioned  the  iron  industry  of  Massachusetts  was  confined  to  the  eastern  counties  of  the  colony,  where 
bog  and  pond  ores  formed  almost  the  only  kinds  of  ore  that  were  obtainable. 

The  fengiish  settlement  at  New  Haven  closely  followed  Massachusetts  in  the  manufacture  of  iron.  John 
Winthrop,  Jr.,  who  removed  from  Lynn  to  Pequod,  (New  London,)  Connecticut,  in  1C45,  had  obtained  from 
the  general  court  in  the  preceding  year  permission  to  set  up  an  iron  work,  and  in  1G51  he  obtained  a  grant  of 
certain  privileges  to  enable  him  to  "  adventure "  in  the  manufacture  of  iron ;  but  he  does  not  seem  to  have 
embarked  in  the  iron  business  until  subsequently.  On  the  30th  of  IMay,  1655,  according  to  Bishop,  it  was  ordered 
by  the  assembly  of  New  Haven  "  that  if  an  iron  worke  goe  on  within  any  part  of  this  jurisdiction  the  persons 
and  estates  constantly  and  onely  imployed  in  that  worke  shall  be  free  from  paying  rates."  In  1658  Captain  Thomas 
Clarke,  in  connection  with  John  Winthrop  and  others,  put  in  operation  an  "iron  worke"  at  New  Haven,  and  in 
1669  he  seems  to  have  been  still  engaged  in  the  same  enterprise,  for  in  that  year  the  general  court  of  Connecticut 
continued  the  exemption  already  noted  for  another  seven  years,  "  for  encouragement  of  the  said  worke  in  supplying 
the  country  with  good  iron  and  well  wrought  according  to  art."  This  enterijrise  embraced  a  blast  furnace  and 
refinery  forge.  On  the  22d  of  June,  1603,  John  Davenporte  wrote  from  New  Haven  to  John  Winthrop,  Jr.,  as 
iollows  :  "  The  freshest  newes  here,  &  that  which  is  e  re  veatra,  is,  that  they  have  bene  blowing,  at  the  iron  worke, 
and  have  runne,  from  the  last  6th  day  to  this  2(1  day,  5  sowes  of  iron,  which  are  commended  for  very  good;  &  this 
night  it's  thought  they  will  run  another,  &  begin  to-morrow  to  make  pots.  The  worke  is  hopeful,  but  the  workemen 
are  thought  to  be  very  chargeable  and  froward."  This  frowardness  was  due  apparently  to  the  influence  of  an  old 
enemy  of  iron  works  and  ironworkers,  John  Barleycorn.  Bishop  records  "a  x)roposition  made  in  May,  1662,  'in  y° 
behalfe  of  Capt.  Clarke,  that  wine  and  liquors  drawn  at  the  iron  workes  might  be  custome  free,'  which  was  allowed 
to  the  extent  of  one  butt  of  wine  and  one  barrel  of  liquors,  and  no  more." 

Ehode  Island  made  iron  soon  after  its  settlement  in  1636 — certainly  at  Pawtucket  and  elscMdiere  as  early  as 
1675,  when  the  forge  at  Pawtucket,  erected  by  Joseph  Jcnks,  Jr.,  son  of  Joseph  Jenks,  the  machinist  at  Lynn,  was 
destroyed  by  the  Indians  in  the  Wampa.iioag  war,  together  with  other  iron  works  and  infant  enterprises.  A  third 
Joseph  Jenks  was  governor  of  Ehode  Island  from  1727  to  1732.  The  few  forges  and  furnaces  which  were  erected 
in  this  colony  in  the  seventeenth  and  eighteenth  centuries  used  bog  or  pond  ore,  and  all  or  nearly  all  of  them  were 
located  on  the  border  of  Bristol  county,  Massachusetts. 

Iron  does  not  appear  to  have  been  made  within  the  limits  of  JMaiue,  New  Hampshire,  or  Vermont  until  the 
eighteenth  century. 
796 


62  THE  MANUFACTURE  OF  IRON  AND  STEEL. 

progress  in  the  eastern  counties.  Charlotte  furnace  at  Middleborough  was  built  in  1758,  and  was  in  opei-ation  for 
many  years.  During  our  two  wars  with  the  mother  country  it  was  employed  in  casting  shot  and  shells.  The  shot 
-which  the  Constitution  cari'ied  in  her  conflict  with  the  Ouerriere  yvere  cast  at  this  furnace.  In  1784  there  were 
seventy-six  iron  works  in  Massachusetts,  "many  of  them  small."  At  Amesbury,  in  Essex  county,  a  furnace  was 
erected  about  1790,  and  at  Boxborough,  in  Middlesex  county,  a  bloomary  forge  was  built  about  the  same  time.  In 
1795  Dr.  Morse  reported  eleven  slitting  mills  in  Bristol,  Norfolk,  and  Plymouth  counties,  which  rolled  and  cut  hi 
that  year  1,732  tons  of  iron  into  hoops  ;ind  nail  rods.  Bishop  says  that  "the  two  counties  of  Plymouth  and 
Bristol  had  in  operation  iu  1798  fourteen  blast  and  six  air  furnaces,  twenty  forges,  and  seven  rolling  and  slitting 
mills,  in  addition  to  a  number  of  triphammers  and  a  great  number  of  nail  and  smith  shops.  Out  and  hammered 
naUs,  spades  and  shovels,  card  teeth,  saws,  scythes,  metal  buttons,  cannon  balls,  bells,  fire  arms,  sheet  iron  for 
tin  ware,  wire,  etc.,  were  made  in  large  quantities."  Steel  was  made  from  crude  iron  at  Canton  about  1797  "by  the 
German  process."  In  1804  there  were  ten  blast  furnaces  iu  Plymouth  county,  all  producing  castings  exclusively. 
In  1830  only  three  of  these  were  left — Charlotte,  Federal,  and  Pope's  Point,  all  in  Carver  township,  and  all  in 
operation.  There  were  also  in  1801  ten  forces  in  the  same  county,  which  were  principally  employed  in  working 
''old  iron  scraps,"  broken  pots,  kettles,  etc.,  and  produced  iu  all  about  200  tons  of  bar  iron  per  annum. 

Dr.  James  Thacher,  who  was  a  part  owner  of  Federal  furnace,  wrote  in  1804  a  description  of  this  furnace, 
which  was  built  iu  1794,  aud  is  said  by  him  to  have  been  the  most  valuable  furnace  with  which  he  was  acquainted, 
the  manufacture  of  castings  being  "there  prosecuted  to  great  extent  and  advantage."  The  furnace  was  built  of 
stone,  as  were  all  other  Plymouth  furnaces.  It  was  20  feet  high  and  24  feet  square,  its  walls  being  7  feet  thick  and 
its  interior  10  feet  in  diameter.  Charcoal  was  the  only  fuel  used,  and  marine  shells  formed  the  only  fluxing  material. 
The  furnace  was  lined  with  "fire  stone"  composed  of  "soft  slate."  A  brick  funnel  at  the  top  of  the  stack  served 
"to  convey  off  the  blaze  and  smoke."     The  Doctor  continues  his  description  as  follows: 

At  tlie  bottom  of  an  arch  in  the  front  of  the  furnace  is  an  apertnre,  from  which  the  workmen  remove  the  scoria  and  dip  out  the 
metal.  And  in  another  arch  on  one  side  there  is  a  Miial]  aperture  for  the  insertion  of  the  pipes  of  two  large  bellows  22  feet  long  and  4  feet 
■wide,  which  being  kept  in  constant  alternate  motion  by  the  agency  of  a  water-wheel  23  feet  diameter,  a  powerful  current  of  air  is  excited; 
and  being  impelled  upon  the  surface  of  the  fuel  the  fu.sion  of  the  metal  is  greatly  accelerated.  The  whole  of  this  machinery  is  included  in 
a  large  wooden  building,  affording  accommodation  to  the  workmen  with  their  apparatus  for  moulding  and  casting. 

The  specitio  articles  manufactured  at  the  Federal  furnace  are,  besides  hollow-ware  of  every  descijptiou,  Seymonr's  patent  rolls  for 
slitting  mills,  of  a  superior  (piality,  cast  in  iron  cylinders,  potash  kettles,  stoves,  fire-backs  and  jambs,  plates,  gudgeons,  anvils,  large 
hammers,  cannon  shot  of  every  kind,  with  a  vast  variety  of  machinery  for  mills,  ifcc. 

The  ores  used  in  the  furnaces  and  bloomaries  of  eastern  Mas.sachusetts  were  chiefly  bog  and  pond  ores.  Dr. 
Thacher  says,  however,  tliat  iu  1804  "a  very  considerable  proportion  of  ore  smelted  in  our  furnaces  is  procured 
from  the  very  productive  mines  at  Egg  Harbor,  in  the  state  of  Xew  Jersey,  of  a  reddish  brown  color,  producing 
from  30  to  40  per  cent,  of  excellent  iron.  The  usual  i)rice  is  $0.50  per  ton."  He  also  says  that  "reddish  brown" 
ore  in  large  lumps  was  obtained  from  a  mine  on  Martha's  Yiueyard,  "aftbrding  about  25  per  cent,  and  worth  $6 
per  ton."  The  i)ond  ores  contained  from  20  to  30  jier  cent,  of  iron,  and  the  average  price  was  about  $G  per  ton  at 
the  furnace.  Bog  ore,  found  iu  swamps  and  other  low  places,  was  of  a  "rusty  brown  color,  yielding  about  18  per 
cent,  and  worth  84  per  ton  at  the  furnace."  The  followinj;-  letter  from  the  Eev.  Isaac  Backus,  of  Middleborough, 
dated  July  25,  1794,  gives  a  description  of  the  manner  in  which  pond  ores  were  obtained. 

Vast  quantities  of  iron,  both  cast  and  wrou;;lit,  have  been  made  in  this  ]iart  of  the  country  for  more  than  a  hundred  years  past;  but 
it  was  chiefly  out  of  bog  ore,  until  that  kind  was  much  exhausted  in  lluse  parts,  aud  then  a  rich  treasure  was  opened  in  Middleborough, 
which  had  been  long  hid  from  the  inhabitants.  About  Il]<'  year  1747  it  was  discovered  that  there  was  iron  mine  in  the  bottom  of  our  great 
pond  at  Assowamset ;  and  after  scinjc  years  it  became  the  main  ore  that  was  used  in  the  town,  both  at  furnaces  and  forges,  and  much  of 
it  has  been  carried  into  the  neighboring  placrw  for  the  same  purpose.  Men  go  out  with  boats,  and  make  use  of  instruments  much  like 
those  with  which  oysters  are  taken,  to  get  up  the  ore  from  the  bottom  of  the  pond.  I  am  told  that,  for  a  number  of  years,  a  man  would 
take  up  and  bring  to  shore  two  tons  of  it  in  a  day  ;  but  now  it  is  so  much  exhausted  that  half  a  ton  is  reckoned  a  good  day's  work  for  one 
man.  But  in  an  adjacent  pond  is  now  plenty,  when'  the  watir  is  twenty  feet  deep,  and  much  is  taken  up  from  that  depth,  as  well  as  from 
shoaler  water.  It  has  also  bcin  plenty  in  a  ]iond  in  the  town  of  Carver,  where  they  have  a  furuaeo  upon  the  stream  which  runs  from  it. 
Much  of  the  iron  which  is  made  liimi  this  ore  is  I  letter  than  they  could  make  out  ot  bog  ore,  and  some  of  it  is  as  g«od  as  almost  any  refined 
iron.  The  quantity  of  this  tri'asure,  which  hath  been  taken  out  of  the  bottom  of  clear  ponds,  is  said  to  have  been  sometimes  as  much  as 
five  hundred  tons  iu  a  year. 

In  1735  Samuel  Waldo  erected  a  furnace  and  foundry  on  the  Pawtuxet  river,  in  Rhode  Island,  which  were 
afterwards  known  as  Hope-  furnace.  They  are  said  to  htive  been  the  most  important  iron  w(n-ks  in  the  state  during 
the  eighteenth  century.  Cannon  and  other  citstiugs  were  made  here.  During  the  Bevolution  they  were  active 
iu  producing  cannon,  cannon  balls,  and  other  munitions  of  war.  About  the  year  1735  three  other  furnaces  were 
erected  in  Cumberland  township,  in  the  northeastern  i)art  of  the  sttite,  but  they  seem  to  have  been  abandoned 
before  the  lievolution.  They  made  "ctmnon,  bomlts,  and  bullets"  during  the  Frent'h  war  of  1755.  Before  1800  a 
slitting  mill  htid  been  erected  on  one  of  the  l.iranclies  of  Providence  river;  a  slitting  and  rolling  mill  at  Pawtucket 
falls;  and  other  iron-manuracturing  cstiiblishmeuts  in  Atirious  parts  of  the  sitite.  Bishop  says  tlmt  "manufactures 
of  iron,  including  bar  and  sjicet  iron,  steel,  nail  rods  and  ntiils,  farming  iinplements,  slo\(\s,  pols,  and  other  castings 
and  household  utensils,  iion  works  tor  shipbuilders,  anchors,  and  bells  formed  the  largest  branch  of  productive 
industry  in  the  state  toward  I  lie  close  of  the  eighteenth  century." 
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Litchfield  couuty,  in  northwestern  Connecticut,  contains  iron-ore  mines  of  great  value,  from  which  the  ore  for 
the  celebrated  "  Salisbury  iron  "  has  been  taken  for  a  hundred  and  fifty  years.  This  ore  is  of  a  similar  quality  to 
that  found  in  Berkshire  county,  Massachusetts,  already  referred  to.  As  early  as  1734  a  bloomary  forge  was  erected 
at  Lime  Eock,  in  Litchfield  county,  by  Thomas  Lamb,  which  produced  from  500  to  700  pounds  of  iron  per  day. 
About  1748  a  forge  was  erected  at  the  village  of  Lakeville,  in  the  same  county,  and  in  1762  John  Haseltine,  Samuel 
Forbes,  and  Colonel  Ethan  Allen  purchased  the  property  and  built  a  blast  furnace,  but  soon  afterwards  sold  it  to 
Charles  and  George  Caldwell,  of  Hartford.  It  made  two  and  a  half  tons  of  iron  in  twenty-four  hours,  and  three 
tons  of  ore  and  250  bushels  of  charcoal  were  used  per  ton  of  iron.  Its  blowing  apparatus  consisted  of  a  pair  of 
leather  bellows  driven  by  a  water-wheel.  In  1768  the  furnace  was  sold  to  Richard  Smith,  of  Hartford.  Smith  was 
a  royalist,  and  fled  to  England  during  the  Eevolution,  but  his  furnace  was  made  to  produce  large  quantities 
of  cannon,  cannon  balls,  shells,  etc.,  for  the  Continental  army.  After  the  Eevolution  it  made  cannon  for  the 
navy,  potash  kettles  weighing  nearly  half  a  ton  each,  and  pig  iron  for  forges  and  foundries.  Many  bloomary  forges 
were  erected  in  this  county  about  the  close  of  the  last  century.  One  of  these  was  buUt  on  Mount  Eiga,  about  five 
miles  north  of  Lakeville,  in  1781,  by  Abner  or  Peter  Woodin.  It  was  afterwards  owned  by  Daniel  Ball,  and  was 
called  Ball's  forge.  About  1806  Seth  King  and  John  Kelsey  commenced  to  build  a  furnace  on  Mount  Eiga,  but 
were  not  able  to  finish  it,  and  in  1810  it  fell  into  the  hands  of  Holley  &  CofQng,  who  completed  it  in  that  year  and 
operated  it  for  many  years.  Twenty-seven  furnaces  have  been  built  and  operated  within  a  radius  of  thirty  miles 
of  Lakeville,  a  few  of  which  were  in  New  York  and  Massachusetts,  but  the  majority  Avere  in  Connecticut.  At  the 
close  of  the  eighteenth  century  Litchfield  county  contained  fifty  bloomary  forges,  making  iron  directly  from  the 
ore,  and  three  slitting  mills.  At  the  same  time  the  county  was  so  prominent  in  the  manufacture  of  nails  that 
only  Plymouth  and  Bristol  counties  in  Massachusetts,  of  all  the  nail-making  districts  in  the  country,  exceeded  its 
production.  The  iron  of  Litchfield  county  is  now  entirely  used  for  foundry  purposes,  and  most  of  it  in  the 
manufacture  of  car  wheels. 

Bishop  says  that  Oldmixon  mentions  "  a  small  iron  mUl "  at  Branford,  in  New  Haven  county,  in  1741,  on  a 
small  stream,  running  into  Long  Island  sound,  and  adds  that  on  many  of  the  small  streams  and  branches  of  the 
rivers  which  fall  into  the  sound  "  bloomaries  and  small  works  for  a  variety  of  manufactures  in  iron  were  established, 
some  of  them  quite  early."  The  bloomaries  were  in  part  supplied  with  bog  ore,  "  dug  near  them,"  and  in  part  with 
better  ores  obtained  elsewhere.  Bishoj)  also  says  that  in  1794  a  slitting  mill  and  other  iron  works  had  been 
erected  in  East  Hartford,  a  forge  at  Glastonbury,  and  two  furnaces  at  Stafford  "  which  made  sufficient  hollow  and 
cast-iron  wares  for  the  whole  state."  Lesley  says  that  there  were  at  one  time,  about  the  beginning  of  the  j^resent 
century,  three  blast  furnaces  in  northern  Connecticut,  near  the  Massachusetts  line,  on  a  branch  of  the  Willimantic 
river,  a  mile  or  two  apart.  Three  forges  near  them  converted  their  pig  iron  into  bar  iron.  Hebron  furnace  was 
south  of  the  above-mentioned  furnaces,  and  Enfield  forge  stood  a  few  miles  east  of  Windsor  Locks.  All  these 
fiarnaces  and  forges  were  stopped  about  1837,  when  Scotch  pig  iron  began  to  come  into  the  country. 

Connecticut  was  among  the  first  of  the  colouies  to  make  steel.  Bishop  relates  that  in  1728  Joseph  Higby, 
"  an  ingenious  blacksmith,"  of  Simsbury,  Hartford  county,  represented  to  the  legislature  that  he  had,  "  with  great 
pains  and  cost,  found  out  and  obtained  a  curious  art,  by  which  to  convert,  change,  or  transmit  common  iron  into 
good  steel,  sufficient  for  any  use,  and  was  the  very  first  that  ever  performed  such  an  operation  in  America."  The 
certificates  of  several  smiths,  who  had  made  a  trial  of  the  steel  and  pronounced  it  good,  were  produced.  He  and 
Joseph  Dewey  were  granted  the  exclusive  right  for  ten  years  "  of  practicing  the  business  or  trade  of  steel-making." 
A  "steel  furnace"  was  owned  by  George  Eliot,  of  Killingworth,  in  Middlesex  county,  previous  to  1750,  and  in  1761 
the  Eev.  Jared  Eliot,  of  the  same  place,  father  of  the  above-mentioned  George  Eliot,  succeeded  in  producing  in  a 
common  bloomary  forge  a  bar  of  excellent  iron,  weighing  50  pounds,  from  83  pounds  of  black  magnetic  sand,  and 
in  his  son's  steel  furnace  a  portion  of  the  bar  was  converted  into  good  steel.  For  this  discovery  he  was  awarded 
a  gold  medal  in  1764  by  the  Loudon  Society  of  Arts.  But  this  sand,  which  is  found  in  the  southern  parts  of 
Connecticut,  as  well  as  in  other  states,  never  received  much  further  attention  for  conversion  into  iron  or  steel. 

Iron  ore  was  discovered  near  Portsmouth,  in  New  Hampshire,  as  early  as  1634,  some  of  which  was  shipped  to 
England,  but  there  is  no  evidence  that  its  discovery  led  to  the  establishment  of  any  iron  works  in  that  century. 
The  manufacture  of  iron  in  this  state  dates  from  about  1750,  when  several  bloomaries,  using  bog  ore,  were  in 
existence  on  Lamper  Eel  river,  but  were  soon  discontinued.  About  the  period  of  the  Eevolution  there  were  a  few 
bloomaries  in  operation  in  the  state.  In  1791  mention  is  made  of  iron  works  at  Exeter.  At  Furnace  Village  the 
magnetic  ore  of  Winchester  was  first  smelted  in  1795  by  a  Ehode  Island  company.  Franconia  furnace,  m  Franconia 
countv,  was  built  in  1811  by  a  company  which  was  organized  in  1805. 

Maine  had  a  few  bloomarv  forges  in  York  countj-  during  the  Eevolution  and  for  some  years  afterwards,  but  she 
lias  had  but  few  blast  furnaces.  A  small  furnace,  capable  of  yielding  a  ton  and  a  half  of  iron  daily,  was  erected  at 
Shaplei"-h  in  York  county,  about  1838.  It  was  used  to  produce  castings,  and  cost  but  $13,000.  A  larger  furnace 
in  Pisca'taquis  countv,  called  Katahdin,  was  built  in  1845,  and  is  now  active.  This  is  the  only  furnace  now  m  the 
state.  At  an  early  period  in  its  history  it  was  successfully  operated  for  several  years  by  Hon.  John  L.  Hayes,  now 
of  Cambridge,  Massachusetts.  A  forge  was  erected  near  the  furnace  soon  after  1845.  In  1853  it  made  700  tons  of  • 
blooms.     There  were  in  1880  two  rolling  mills  in  Maine— one  at  Portiand  and  one  at  Pembroke. 
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The  manufacture  of  iron  was  commenced  in  Vermont  about  1750.  Large  deposits  of  iron  ores  similar  to  those 
of  western  Massachusetts  and  western  Connecticut  had  previously  been  found  in  the  southern  and  western  parts 
of  the  state.  In  Entland  county  a  mine  was  opened  in  17S5,  and  in  1794  there  were  fourteen  forges,  three  furnaces, 
and  a  slitting  mill  in  the  county.  In  other  counties  there  were  seven  forges  in  1794 — one  in  Bennington,  four  in 
Addison,  and  two  in  Chittenden  counties,  and  bcfoic  ISOO  other  forges  and  a  slitting  mill  were  added;  possibly 
some  furnaces.  The  township  of  Randolph,  in  Orange  county,  had  two  forges  and  a  slitting  mill  at  the  same 
I)eriod.  About  the  beginning  of  the  nineteenth  century  there  were  twenty  bloomaries  in  the  neighborhood  of 
Yergenues,  in  Addison  county,  all  built  with  Boston  ciipital. 

The  manufacture  of  nails  was  one  of  the  household  industries  of  New  England  during  the  eighteenth  century. 
In  a  speech  in  Congress  in  1789  Fisher  Ames  said  :  "  It  has  become  common  for  the  country  people  in  Massachusetts 
to  erect  small  forges  in  their  chimney  corners  ;  and  in  winter,  and  in  evenings,  when  little  other  work  can  be  done, 
great  quantities  of  nails  are  made  even  by  children.  These  people  take  the  rod  iron  of  the  merchant  and  return 
him  the  nails,  and  in  consequence  of  this  easy  mode  of  barter  the  manufacture  is  prodigiously  great."  In  a 
description  of  the  town  of  iliddleborough,  in  Plymouth  county,  Massachusetts,  written  in  1793  by  Iv'ehemiah 
Bennet,  it  is  mentioned  that  "  the  most  common  and  gx-neral  employment  of  the  inhabitants  of  said  town  is 
agriculture,  which  seems  to  be  incjj^asing;  though  there  are  a  number  of  mechanicks.  ^failing,  or  the  business  of 
making  nails,  is  carried  on  largely  in  the  winters,  by  the  farmers  and  young  men,  who  have  but  little  other  business 
at  that  season  of  the  year."  When  Jacob  Perkins,  of  Xcwburyport,  Massachusetts,  invented  his  machine  for 
making  cut  nails,  which  ^\•as  patented  in  1793  and  speedily  followed  by  other  inventions  for  the  same  jjurpose,  the 
occupation  of  making  wrought  nails  in  the  chimney  corner  virtually  came  to  an  end.  The  manufacture  of  tacks  by 
hand  was  also  a  jSTew  England  household  industry  during  the  last  century,  and  down  to  about  fifty  years  ago.  A 
writer  in  the  Furniture  Trade  Journal  thus  describes  this  industry  :  "  In  the  queer-shaped,  homelj"  farm-houses,  or 
the  little  contracted  shops  of  certain  Xew  England  villages,  the  industrious  and  frugal  descendants  of  the  Pilgrims 
toiled  providently  through  the  long  winter  months  at  beating  into  shape  the  little  nails  which  play  so  useful  a  part 
in  modern  industry.  A  small  anvil  served  to  beat  the  wire  or  strij)  of  iron  into  shape  and  point  it;  a  vice,  worked 
by  the  foot,  clutched  it  between  jaws  furnished  with  a  gauge  to  regulate  the  length,  leaving  a  certain  portion 
projecting,  which,  when  beaten  flat  by  a  hammer,  formed  the  head.  By  this  process  a  man  might  make,  toilsomely, 
perhaps  2,000  tacks  per  day." 

Nearly  all  the  bloomary  and  refinery  forges  and  blast  furnaces  of  New  England  have  long  disappeared,  and  in 
their  stead  have  grown  up  reproductive  iron  industries  of  almost  endless  variety  and  vast  extent,  employing  large 
^umbers  of  skiUed  mechanics  and  adding  greatly  to  the  productive  wealth  of  the  country.  The  rolling  mills, 
machine  shops,  hardware  establishments,  nail  and  tack  factories,  foundries,  and  other  iron  enterprises  of  New 
England,  together  with  a  few  steel  works  and  modern  blast  furnaces,  form  to-day  a  striking  contrast  to  the  ore 
bloomaries,  not  much  larger  than  a  blacksmith's  fire,  and  the  small  charenal  furnaces  and  chimney-corner  nail 
factories  of  the  last  century.  "All  that,"  says  Lesley,  "has  given  way  and  disappeared  before  the  inventive  spii'it 
of  New  England,  sustained  and  incited  by  the  wealth  of  its  commerciiil  cities. "  . 

EAELY  IRON  ENTEEPEISES  IN  NEW  YORK. 

During  the  rule  of  the  Dutch  in  New  York,  from  their  first  settlement  on  Manhattan  Island  in  1614  to  their 
surrender  to  the  English  in  1GC4,  iron  ore  was  sought  for  and  found  iu  varitius  places,  but  no  effort  to  manufacture 
iron  is  known  to  have  been  undertaken.  Nor  do  the  English  appear  to  have  established  any  iron  works  ia  the 
province  until  some  time  after  the  beginning  of  the  succeeding  century.  A  Parliamentary  report,  quoted  by 
Pitkin,  states  that  there  were  no  iron  manufactures  in  New  York  as  late  as  1731.  Bishoii  quotes  Governor  Cosby 
as  stating  in  1734  that  "as  yet  no  iron  work  is  set  up  in  this  province." 

The  first  iron  works  in  New  York  of  which  we  have  authentic  information  were  "set  up,"  according  to  Bishop, 
a  short  time  prior  to  1740  on  Ancram  creek,  in  Columbia  county,  and  about  fourteen  miles  east  of  the  Hudson  river, 
by  Philip  Livingston,  the  owner  of  the  Livingston  manor.  The  works  when  completed  embraced  a  blast  furnace 
and  refinery  forge.  The  supply  of  ore  was  obtained  mainly  from  the  "ore  hill"  in  Salisbury  township,  Litchfield 
county,  Connecticut,  which  had  been  developed  a  few  years  previously,  and  of  which  ]Mr.  Livingston  was  a  xmncipal 
owner.  The  mines  were  about  twelve  miles  distant  from  the  Ancram  works.  Other  sources  of  ore  supply  were 
found  in  the  eastern  part  of  the  manor,  near  the  Massachusetts  and  Connecticut  lines.  Notwithstanding  the 
inconvenient  location  of  the  works,  at  a  considerable  distance  from  the  mines  and  also  from  the  nearest  point  of 
shipment  on  the  Hudson  river  for  the  manufactured  iron,  they  were  prosperous  until  after  the  Revolution.  In 
1756  they  are  said  to  ha\'e  been  the  only  iron  works  in  the  province  that  were  then  in  operation,  although  others 
had  been  undertaken.  Of  these  silent  or  unfortunate  enterprises  Bishop  mentions  two  furnaces  iu  the  manor 
of  Cortland,  and  "several  bloomaries  which  had  not  been  Morked  for  several  years."  At  Marysburg,  iu  the 
Livingston  manor,  were  some  forges  which  were  woiked  about  the  time  of  the  Revolution.  Philip  Livingston 
was  a  signer  of  the  Declarii  tion  of  Independence.     Ue  died  in  1778,  at  York,  Pennsylvania,  while  serving  as  a 

delegate  to  Congress,  and  is  buried  there. 
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Peter  Jiuhn,  tlie  Swedish  traveler,  writing  in  1748,  says  of  the  commerce  of  New  York :  "  Of  late  years  they  have 
shipped  a  quantity  of  iron  to  England."  Some  of  this  iron  was  doubtless  made  in  Connecticut  and  JSTew  Jersey. 
Douglass,  in  his  British  Mtleinentu,  written  in  1750,  speaking  of  Is^ew  York,  says:  "The  article  of  iron  in  pigs  and 
bars  is  a  growing  affair." 

Bishop  says  that  iron  works  were  established  in  Orange  county  prior  to  1750,  but  by  whom  he  does  not  state. 
In  1750  Governor  Olinton  reported  that,  at  a  place  called  Wawayanda,  in  Orange  county,  about  twenty-six  miles 
from  the  Hudson,  there  was  a  plating-forge  with  a  tilt-hammer,  which  had  been  built  four  or  five  years  before,  but 
was  not  then  in  use.  It  was  the  i)roperty  of  Lawrence  Scrawley,  a  blacksmith.  "It  was  the  only  mill  of  that  kind 
in  the  i^rovince.     There  was  no  rolling  or  slitting  mill  or  steel  faruace  at  that  time  in  the  ])rovince." 

In  1750  a  vein  of  magnetic  irou  ore  was  discovered  on  Sterling  mountain,  in  Orange  county,  and  in  1751  Ward 
&  Coltou  built  a  furnace  at  the  outlet  of  Sterling  pond.  In  Eager's  Eistorij  of  Oraiuje  County  it  is  stated  that  "at 
the  early  establishment  of  this  furnace  the  charcoal  used  was  transported  several  miles  on  the  backs  of  horses  from 
the  mountains  where  it  was  burned,  there  being  no  roads  at  the  time."  Bishop  says  that  in  1752  "Abel  Noble,  from 
Bucks  county,  Pennsylvania,  erected  a  forge  in  Monroe,  near  the  furnace,  at  which  anchors  are  said  to  have  been 
made."  Eager  says  that  the  first  anchor  made  in  Xew  York  was  made  at  this  forge  in  1753.  In  1765  William 
Hawkhurst  published  an  advertisement  stating  that  he  had  lately  erected  "a  finexy  and  great  hammer  for  refining 
the  Sterling  pig  iron  into  bars,"  but  the  location  of  this  enterprise  is  not  mentioned.  The  furnace  of  Ward  &  Colton 
and  the  forge  of  Abel  Noble  became  the  property  of  Peter  Townsend  before  the  If  evolution.  They  had  been  named 
the  Sterling  iron  works,  presumably  after  Lord  Stilling,  the  owner  of  the  land,  who  became  a  general  in  the 
Continental  army,  and  who  was  engaged  in  the  manufacture  of  iron  in  New  Jersey  liefore  the  Revolution.  He  may 
have  been  a  part  owner  of  the  Orange  county  enterprises.  (The  Sterling  works  have  always  been  spelled  as  here 
given,  but  Lord  Stirling's  name  was  differently  spelled.)  In  1773  Mr.  Townsend  made  anchors  at  Sterling.  We  are 
informed  by  Mr.  A.  W.  Humphreys  that  the  anchors  of  the  United  States  frigate  Constitution  were  made  here,  as 
well  as  the  anchors  for  the  first  ships  of  war  that  carried  the  stars  and  stripes.  In  1777  "  the  Townsends"  had  two 
forges  with  eight  forge  fires.  In  177G  Mr.  Townsend,  according  to  Bishop,  "  produced  the  first  steel  in  the  province, 
at  first  from  -\}\g  and  afterwards  from  bar  iron,  in  the  German  manner."  Bishop  also  says  that  "the  first  blister 
steel  made  in  the  state  was  made  by  Peter  Townsend,  Jr.,  in  ISKi,  from  ore  of  the  Long  mine  on  the  Sterling  estate." 
This  mine  was  discovered  in  1701  by  David  Jones.  Other  valuable  mines  than  those  mentioned  were  discovered 
TOd  opened  on  the  Sterling  estate  in  the  last  century.  In  1777  a  second  Sterling  furnace  was  erected  by  the 
Townsends,  and  in  1806  Southfield  furnace  was  built,  about  six  miles  distant  from  the  Sterling  mines,  and  it  is  still 
standing.     The  two  early  Sterling  furnaces  have  been  replaced  by  one  modern  stack. 

Other  mines  of  rich  ore  were  discovered  in  Orange  county  during  the  last  century,  and  many  furnaces  and  forges 
were  built  in  connection  Avith  them  which  have  long  been  abandoned.  In  1756  there  was  a  Forest  of  Dean  furnace 
five  miles  west  of  Fort  Montgomery,  which  was  supplied  with  ore  from  the  Forest  of  Dean  mine,  near  which  it  stood. 
The  furnace  was  abandoned  twenty-one  years  later.  Eager  says  that  "Captain  Solomon  Townsend,  a  cousin  of 
Peter  Townsend,  and  who  married  his  daughter  Anne  in  1783,  purchased  the  mountain  estate  adjoining  that  of  his 
father-m-law,  which  he  named  Augusta,  and  established  the  iron  works,  anehory,  forges,  etc.,  at  the  place."  These 
works  were  on  the  Ramapo,  three  miles  above  the  Orange  county  Hue,  in  Orange  county.  There  was  a  forge  and 
anehory  on  Murderer's  creek  during  the  Revolution,  owned  by  Samuel  Brewster;  after  the  war  they  passed  into  the 
hands  of  his  son-in-law,  Jonas  Williams.  Queensborough  furnace,  which  went  out  of  blast  about  ISOO,  and  which 
was  built  to  make  pig  iron,  was  located  about  two  and  a  half  miles  southwest  of  Fort  Montgomery.  On  the  stream 
issuing  from  Hazzard's  pond  there  was  a  furnace  named  Woodbury  about  the  beginning  of  this  century. 

Durinn-  the  last  century  Orange  county  was  the  chief  seat  of  the  iron  manufacture  in  New  York.  Greenwood 
furnace,  m  this  county,  was  erected  in  1811  by  the  Messrs.  Cunningham.  In  187  L  it  was  the  only  charcoal  furnace 
in  southern  New  York  that  remained  in  blast ;  since  that  year  it  also  has  been  silent. 

The  foUowino-  account  of  the  great  u'on  chain  which  was  suspended  across  the  Hudson  river  in  1778  to  prevent 
the  passage  of  the  British  vessels  is  compiled  from  Lossing's  Field  Boole  of  the  Berolution. 

At  the  close  of  1779  AV'est  PoiDt  was  the  strongest  military  post  in  America.  In  addition  to  the  liattcrirs  that  stood  menaemgly  upon 
the  hill  tops,  tho  river  was  obstructed  by  an  enormons  iron  ehain.  The  iron  of  which  this  chain  was  constructed  was  wrought  from  ore  of 
equal  parts  'from  tho  Sterling  and  Long  mines,  in  Orange  county.  The  chain  was  manufactured  by  Tcter  Townsend,  of  Chester,  at  the 
Sterling  iron  works,  in  the  same  county,  which  were  situated  about  twenty-five  miles  back  of  West  Point.  The  geueral  superintendent 
of  the  work,  as  engineer,  was  Captain  Thomas  Machin,  who  afterwards  assisted  in  the  engineering  operations  at  Yorktown,  when  Corn- 
wallis  was  captured.     The  chain  was  completed  about  the  middle  of  April,  1778,  and  on  the  Ist  of  May  it  was  stretched  across  the  river 

and  secured. 

Colonel  Timothy  Pickering,  accompanied  by  Captain  Machin,  arrived  at  tho  house  of  Mr.  Townsend  late  on  a  Saturday  night  in  March 
of  that  year,  to  engage  him  to  make  the  chain.  Townsend  readily  agreed  to  construct  it,  and  in  ,,  violent  snow-storm,  amid  the  darkness 
"f  the  night',  the  parties  set  out  for  the  Sterling  iron  works.  At  daylight  on  Sunday  morning  the  forges  were  in  operation.  New  England 
team.sters  carried  the  links,  as  fast  as  they  were  finished,  to  West  Point,  and   in  the  space  of  six  wc(d;s  the  whole  chain  was  completed. 

It  weighed  180  tons. 

The  chain  was  stretched  .across  the  river  at  the  narrowest  point  between  the  rocks  just  below  the  steandjoat  landmg  and  Constitution 
Island  onnosite      It  was  fixed  to  huge  blocks  on  each  shore,  and  under  the  cover  of  batteries  on  both  sides  of  the  river.     The  remains  of 
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these  are  still  visible.  "It  is  buoyed  up,''  says  Dr.  Thacher,  writing  in  1780,  "by  very  large  logs  of  about  sixteen  feet  long,  pointed  at 
the  ends,  to  lessen  their  opposition  to  the  force  of  the  eurrent  at  flood  and  ebb  tide.  The  logs  are  placed  at  short  distances  from  each 
other,  the  chain  carried  over  them,  and  made  fast  to  each  by  staples.  There  are  also  a  number  of  anchors  dropped  at  proper  distances 
■with  cables  made  fast  to  the  chain,  to  give  it  greater  stability." 

Mr.  Lossing  describes  a  visit  made  by  liim  in  October,  1848,  to  West  Point,  where  he  saw  a  portion  of  the 
famoiis  chain.  He  says :  "  There  are  twelve  links,  two  clevises,  and  a  portion  of  a  link  of  the  great  chain 
remaining.  The  links  are  made  of  iron  bars,  two  and  a  half  inches  square,  average  in  length  a  little  over  two  feet 
and  weigh  about  one  hundred  pounds  each."  The  British  vessels  did  not  pass  West  Point.  The  manufacture  of 
this  chain  was  a  great  achievement.  The  Sterling  iron  works,  at  which  the  chain  was  made,  are  in  operation 
to-day,  and  are  the  oldest  active  iron  works  in  Kew  York.  Two  other  iron  chains  were  stretched  across  the 
Hudson  during  the  war  to  obstruct  its  passage.  One  of  these  was  at  the  mouth  of  Murderer's  creek,  the  iron  for 
which  was  made  at  the  forge  of  Jonas  ^Villiams.  The  other  chain  was  at  Fort  Montgomery.  This  chain  was 
broken  by  the  British  in  1777. 

The  following  description  of  the  Sterling  works,  which  were  the  most  extensive  in  'New  York  until  after  the 
beginning  of  the  present  century,  is  translated  from  a  book  published  at  Paris  in  1801,  and  lately  discovered  in 
that  city  by  Mr.  O.  H.  Marshall,  a  gentleman  of  antiquarian  tastes,  of  Buffalo,  'New  York.  It  was  written  by  the 
Marquis  de  Creve-Cceur,  who  was  in  the  French  service  in  the  French  and  Indian  war,  and  afterwards  traveled 
extensively  in  this  country. 

Hardly  had  we  put  our  horses  in  the  stable  than  Mr.  Townsend,  the  proprietor,  came  to  meet  us  with  the  politeness  of  a  man  of  the 
world.  Having  learned  that  the  object  of  our  journey  was  to  examine  attentively  his  different  works,  he  offered  to  show  us  all  the 
details,  and  at  once  led  us  to  his  large  furnace  where  the  ore  was  melted  and  converted  into  pigs  of  CO  to  100  ijounds'  weight.  The  blast 
was  supplied  by  two  immense  wooden  blowers,  neither  iron  nor  leather  being  used  in  their  construction.  This  furnace,  he  said,  produced 
from  2,000  to  2,400  tons  annually,  three-fourths  of  which  are  converted  into  bars,  the  rest  melted  into  cannon  and  cannon  balls,  &c. 
From  there  we  went  to  see  the  forge.  Six  large  hammers  were  occupied  in  forging  bar  iron  and  anchors  and  various  pieces  used  on 
vessels. 

Lower  down  the  stream  (which  afforded  power  to  the  works)  was  the  foundry,  with  its  reverberatory  furnace  (air  furnace).  Here  he 
called  oar  attention  to  several  ingenious  machines  destined  for  diflerent  uses.  The  models  had  been  sent  him,  and  the  machines  he  had 
cast  from  iron  of  a  recently  discovered  ore,  which  after  two  fusions  acquired  great  fineness.  With  it  he  could  do  the  lightest  and  most 
delicate  work.  "  What  a  pity,"  ho  said,  "  that  yuu  did  not  come  ten  days  sooner.  I  would  have  shown  you,  first,  three  new  styles  of 
plows,  of  which  I  have  east  the  largest  pieces,  and  which,  however,  are  no  heavier  than  the  old-fashioned.  Each  one  of  them  is  provided 
with  a  kind  of  steel  yard,  so  gradu.ated  that  one  can  tell  the  power  of  the  team  and  the  resistance  of  the  soil.  Second,  I  would  have 
shown  you  a  portable  mill  for  separating  the  grain  from  the  chaff,  followed  by  another  machine  by  which  all  the  ears  in  the  field  can  be 
easily  gathered  without  beiii^  obli;_;ed  to  cut  the  stalk  at  the  foot,  according  lo  the  old  method." 

From  the  foundry  we  went  to  see  the  furnaces  where  the  iron  is  converted  into  steel.  "It  is  not  yet  as  good  as  the  Swedes,"  said 
Mr.  T.,  "  but  we  appioach  it — a  few  years  more  of  exijerience  and  we  will  arrive  at  perfeetiou.  The  iron  which  comes  from  under  my 
hammers  has  had  for  a  long  time  ii  high  reputation  and  sells  foi-  £28  to  £;)0  per  ton."  After  having  passed  two  days  in  examining 
these  divers  worlcs  and  adioiring  the  skill  with  which  they  were  supplied  with  water,  as  well  as  the  arrangements  for  furnishing  the 
charcoal  for  the  different  furnace 's,  we  parted  from  Mr.  Townsend. 

In  1705  there  were  iron  works  in  Duchess  county.  A  furnace  and  foundry  at  Amenia  in  this  county  were  in 
operation  during  the  lievolution,  ''  at  which  steel  and  castings  were  made  for  the  use  of  the  army."  A  bloomary 
was  in  operation  about  the  i)eriod  oi'  the  Ja-volution  at  I'atclio-ue,  in  Brookhaven  township,  Suffolk  county,  Long 
Island.  At  Eiverhead,  in  Suffolk  county,  Cai)tain  Solomon  Townsend  established  "  a  manufactory  of  bar  iron" 
before  the  close  of  thi'  last  century.  Iron  die  was  mined  in  I'utnani  county  in  the  last  century,  some  of  which  was 
taken  to  iron  works  on  Long  Island  sound.  In  the  manor  of  Philipsburg,  in  Westchester  county,  iron  ore  was 
mined  and  iurnaces  were  erected  before  the  close  of  tlie  same  century.  About  the  time  of  the  Revolution  a  furnace 
named  Haverstraw  and  several  bloomaries  were  in  existence  in  llockland  county,  on  the  western  side  of  the 
Tappan  Zee. 

About  the  year  1800  the  celebrated  Ghamplain  iron  district  was  developed,  and  in  1801  the  first  iron  works  in 
the  district  were  built  at  Willsborough  falls,  on  the  Boquet  river,  in  Essex  county,  to  mamifacture  anchors. 
George  Throop,  Levi  Highly,  and  Charles  Kane  were  the  owners.  Among  other  early  iron  enterprises  in  this 
district  were  the  Xew  llussia.  Jay,  and  Elba  forges  in  Essex  county,  and  the  Eagle  rolling  mill  at  Keeseville,  ia 
Clinton  county.  This  district  is  now  and  for  a  long  time  has  been  the  most  important  iron  district  in  the  state. 
It  now  contains  six  rolling  mills,  six  blast  furuiices,  and  twenty-two  forges.  The  forges  are  all  true  bloomaries, 
manulacturing  blooms,  chiedj'  for  conversion  into  steel,  directly  from  the  rich  magnetic  and  specular  ores  of  the 
neighborhood.  The  district  comprises  the  counties  of  Essex,  Clinton,  and  Franklin.  A  forge  was  built  at  West 
Fort  Ann,  in  Washington  county,  south  of  Lake  George,  about  18012. 

West  of  tiic  Ghamplain  district,  in  the  cotinties  of  Saint  Lawrence,  Jefferson,  Lewis,  Oswego,  and  Oneida, 
many  charcoal  Iurnaces  were  built  fliter  the  beginning  of  the  present  century,  among  the  earliest  of  which  were 
liossie  furnace  in  Saint  Lawrence  county,  Taberg  furnace  in  Oneida  county,  and  Constantia  furnace  in  Oswego 
county.  In  the  extreme  western  and  southwestern  parts  uf  the  state  the  few  iron  entei'^)rises  that  have  had  an 
existence  during  the  present  century  have  all  l)een  of  yet  more  modern  origin. 

Nails  were  extensively  manufactured  by  hand   at  Albany   in   1787.      Twenty  years  later,  in  1807,  John 
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Brinkerhoff,  of  Albany,  lighted  the  fires  in  his  newly-erected  rolling  mill  on  the  Wynantskill.  The  Troy  Daily 
Times  says  that  "the  operations  of  the  little  wooden  rolling  mill  built  by  him  were  confined  to  converting 
Eussian  and  Swedish  bar  iron  into  plates,  which  were  slit  into  narrow  strips,  and  these  cut  to  the  required  length 
and  made  into  nails  by  hand."  In  1826  the  nail  factory  of  John  Brinkerhofi"  was  sold  at  auction,  and  was 
purchased  for  $5,280  by  Brastus  Corning,  who  was  then  engagetl  at  Albany  in  the  hardware  business.  It  now 
forms  part  of  the  works  of  the  Albany  and  Eensselaer  Iron  and  Steel  Company,  the  most  extensive  and  important 
iron  and  steel  works  in  the  state. 

Between  1790  and  1800  there  are  said  to  have  been  twenty-three  patents  granted  in  the  United  States  for 
nail-making  machinery,  and  down  to  1825  the  whole  number  granted  is  said  to  have  been  one  hundred  and  twenty. 
Among  these  patents  was  one  issued  to  Josiah  G.  Pierson,  of  ]^e\\'  York,  on  the  23d  of  March,  1795,  and  the  machine 
covered  by  this  patent  is  said  to  have  been  the  first  nail-cutting  machine  that  produced  satisfactory  results  and 
was  generally  used.  The  inventor  was  at  the  time  a  member  of  the  firm  of  J.  G.  Pierson  &  Brothers,  which  in 
the  same  year  established  works  at  the  village  of  Eamapo,  in  Eocklaud  county,  New  York,  for  the  manufacture  of 
iron  and  nails,  and  had  previously,  in  1787  or  1788,  been  engaged  in  the  manufacture  of  cut  nails,  with  an  imperfect 
machine,  in  Whitehall  street,  in  the  city  of  New  York.  While  the  Avorks  were  in  New  York  the  strips  for  the 
nails  were  rolled  at  a  mill  in  Delaware,  near  Wilmington,  to  which  Swedish  and  Eussian  iron  were  sent,  no  other 
mill  being  available  at  the  time.  This  inconvenience  was  avoided  after  the  establishment  of  the  works  at  Eamapo, 
which  embraced  a  rolling  and  slitting  mill.  The  manufacture  of  nails  by  Mr.  Pierson's  machine  was  here  actively 
prosecuted  until  about  1830,  when  the  same  firm,  which  had  been  making  blister  steel  at  Hoboken  for  twenty  years, 
removed  its  steel  furnaces  to  Eamapo,  and  substituted  the  manufacture  of  spring  steel  for  that  of  nails.  The  works 
of  the  Messrs.  Pierson  at  Eamapo  have  been  succeeded  by  those  of  the  celebrated  Eamapo  Wheel  and  Foundry 
Company. 

The  iron  industry  of  New  York  was  not  so  prominent  during  the  eighteenth  century  as  that  of  some  other 
states,  but  soon  after  the  beginning  of  the  present  century  the  development  of  the  Champlain  district  gave  to 
the  industry  more  prominence,  which  was  still  further  increased  after  1840,  when  anthracite  coal  was  applied  to 
the  manufacture  of  pig  iron  on  the  Hudson  river  and  elsewhere  in  the  state.  In  1870,  and  again  in  1880,  ijj 
ranked  third  in  the  list  of  iron  and  steel  producing  states. 

EAELY  lEON  ENTEEPEISES  IN  NEW  JEESEY. 

In  William  Eeed  Deane's  Genealogical  Memoirs  of  the  Leonard  Family,  already  referred  to,  it  is  stated  that 
Henry  Leonard  left  Eowley  Village,  Massachusetts,  early  in  1C74,  "and  at  that  time,  or  soon  after,  went  to  New 
Jersey,  establishing  the  iron  manufacture  in  that  state."  His  sons  Samuel,  Nathaniel,  and  Thomas  probably 
left.  Eowley  Village  soon  after  their  father's  departure,  and  followed  him  to  New  Jersey.  Bishop  says  that 
Shrewsbury,  a  towuship  lying  northwest  of  Long  Branch,  in  Monmouth  coimty,  was  settled  by  Connecticut  people 
soon  after  New  Jersey  was  surrendered  to  the  English  by  the  Dutch  in  1661,  and  that  it  was  "to  this  part  of 
Jersey"  that  Henry  Leonard  removed.  About  the  time  of  the  Connecticut  settlement,  James  Grover,  who  had  been 
a  resident  of  Long  Island,  also  settled  in  Shrewsbury,  and  is  said  to  have  established  iron  works  in  that  township, 
which  he  afterwards  sold  to  Colonel  Lewis  Morris,  then  a  merchant  of  Barbadoes,  but  born  in  England.  On 
October  26  1676,  a  grant  of  land  was  made  to  Colonel  Morris,  with  full  liberty  to  him  and  his  heirs  "to  dig,  delve, 
and  carry  away  all  such  mines  for  iron  as  they  shall  find  or  see  fit  to  dig  and  carry  a^va.y  to  the  iron  work,"  which 
establishes  the  fact  that  the  iron  works  in  Shrewsbury  were  built  prior  to  1676,  and  that  they  were  then  owned  by 
Colonel  Morris.  They  were  probably  undertaken  about  1671,  in  which  year  Henry  Leonard  is  said  to  have 
emigrated  from  Massachusetts  to  New  Jersey.    They  were  the  first  iion  works  in  New  Jersey. 

In  a  brief  account  of  the  province  of  East  Jersey,  published  by  the  proprietors  in  1082,  it  is  stated  that  "there 
is  already  a  smelting  furnace  and  forge  set  up  in  this  colony,  where  is  made  good  iron,  which  is  of  great  benefit  to 
the  country."  Smith,  in  his  History  of  Neiv  Jersey,  says  that  in  1682  "  Shi-ewsbiuy,  near  Sandy  Hook,  adjoining 
the  river  or  creek  of  'l.nt  name,  was  already  a  towuship,  consisting  of  several  thousand  acres,  with  large 
plantations  contiguous;  lii-  inhabitants  were  computed  to  be  about  400.  Lewis  Morris,  of  Barbadoes,  had  iron 
works  and  other  consider.,  le  improvements  here."  In  1685  it  was  stated  in  The  Model  of  the  Government  of  East 
New  Jersey  that  "there  is  an  iron  work  already  set  up,  where  there  is  good  iron  made."  In  the  same  year  Thomas 
Budd  in  his  Good  Order  in  Pennsylvania  and  Hew  Jersey,  wrote  that  there  was  but  one  iron  work  in  New  Jersey, 
and  that  this  was  located  in  ilonmouth  county.  All  of  these  statements  refer  to  the  Shrewsbury  works,  which  do 
not  seem  to  have  had  a  long  life.  According  to  Oldmixou,  they  were  located  between  the  towns  of  Shrewsbury 
and  Middletown.    They  used  bog  ore. 

The  rich  deposits  of  magnetic  iron  ore  in  northern  New  Jersey  were  discovered  at  an  early  day,  and  about 
1710  as  we  are  informed  by  the  Eev.  Dr.  Joseph  F.  Tuttle,  in  his  Uarly  History  of  Morris  County,  written  in  1869, 
settlements  were  made  on  the  Whippany  river,  in  Hanover  township,  in  Morris  county ;  and  at  a  place  now  called 
Whippany  four  miles  northeast  of  Morristown,  a  forge  was  erected.    Bishop  says  that  the  first  settlers  of  Hanover 
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located  there  "for  the  purpose  of  smeltiug  the  iron  ores  in  the  neig-hborhood."  They  "early  erected  several  forges 
and  engaged  extensively  in  the  iron  manufacture."  Whippany  is  about  fifteen  miles  east  of  the  celebrated 
Sucoasuuua  irou-ore  mine,  in  the  present  township  of  Eoxbury,  and  it  was  here  that  the  settlers  obtained  their  sup- 
l)ly  of  ore.  The  ore  was  carried  to  tbe  works  in  leather  bags  on  pack-horses,  and  the  iron  was  carried  in  the  same 
way  over  the  Orange  mountains  to  i^'^e\^•ark.  Bishop  says  that  "forges  at  Morristown,  and  some  in  Essex  county 
were  long  supplied  in  the  same  way  from  the  rich  ore  of  the  mine.  The  ore  was  for  some  time  free  to  all."  Dr. 
Tuttle  says  :  "The  Sucoasunna  mine  lot  was  located  in  1716  by  John  Reading,  and  sold  the  same  year  to  Joseph 
Kirkbride,  containing  558  acres,  and  after  his  death  the  tract  was  divided  between  his  three  sons,  Joseph,  John, 
and  Mahlon  Kirkbride,  except  the  mine  lot,  which  was  held  by  them  in  common  until  such  time  as  the  same  should 
be  sold."    This  celebrated  iron-ore  deposit  has  long  been  known  as  the  "Dickerson  mine." 

Dr.  Tuttle  says  that  in  17'J2  Joseph  Latham  sold  a  tract  of  land  in  the  present  township  of  Mendham.  in  Morris 
county,  to  "one  John  Jackson,  who  built  a  forgo  on  the  little  stream  which  puts  into  the  Eockaway  near  the 
residence  of  Mr.  Jacob  Ilurd.  The  forge  was  nearly  in  front  of  Mr.  Hurd's  house,"  a  mile  west  of  Dover.  Wood 
for  charcoal  was  abundant,  and  tlie  mine  on  the  hill  was  not  far  distant.  For  some  reason  Jackson  did  not  succeed 
in  his  iron  enterprise,  and  was  sold  out  by  the  sherift'  in  1753.  Dr.  Tuttle  says  that  Eockaway  was  settled  about 
1725,  or  possibly  as  late  as  1730,  "at  whicli  time  a  small  iron  forge  was  Imilt  near  where  the  uj)per  forge  now 
stands  in  Eockaway."  This  statement  fixes  the  date  and  location  of  the  first  forge  at  Eockaway.  The  Doctor 
says  that  subsequently  "forges  were  built  on  different  streams,  at  Eockaway,  Denmark,  Middle  Forge,  Niukee, 
Shauugum,  Franklin,  and  other  places  from  the  year  17l'5  to  1770."  At  Tro,\,  in  Morris  county,  as  we  learn  from 
another  source,  a  forge  was  built  in  1713,  which  was  in  operation  as  late  as  1800.  All  these  forges  were  bloomaries, 
manufacturing  bar  iron  from  the  oie. 

At  the  close  of  the  seventeenth  century  and  for  some  years  after  the  beginning  of  the  eighteenth  century  New 
Jersey  was  the  only  colony  outside  of  New  England  that  was  engaged  in  tlie  manufacture  of  iron,  and  this 
manufacture  was  almost  wholly  confined  to  its  bloomaries.  The  rich  nmgnetic  ores,  the  well-wooded  hillsides,  and 
the  restless  mountain  streams  of  Northern  New  Jersey  afforded  everj'  facility  for  the  manufacture  of  iron  of  a 
superior  quality  by  this  primitive  method,  while  the  nearness  of  good  markets  furnished  a  sufiicient  inducement  to 
engage  in  the  business.     The  bloomaries  of  New  .Jersey  were  Catalan  forges  of  the  German  type. 

Not  much  progress  was  made,  however,  in  the  establishment  of  the  iron  industry  in  New  Jersey  until  the 
middle  of  the  eighteenth  century.  From  about  1710  down  to  the  Eevolution  many  furnaces  and  other  iron  works 
were  built  in  New  .Tersey.  Its  iron  industry  during  the  greater  part  of  this  period  was  exceedingly  active,  although 
greatly  hampered  by  restrictions  imposed  )iy  the  mother  country.  To  the  iron  enterprises  which  were  then  built 
up  within  its  borders  the  i)atriotic  cause  was  afterwards  greatly  indebted  for  much  of  the  iron  and  steel  that  were 
needed  to  secure  its  ascendency. 

Peter  Haseuclever,  a  Prussian  gentleman  of  distincti<in,  who  is  usually  referred  to  as  Baron  Hasenclever^ 
emigrated  to  New  Jersey  in  1701,  as  the  head  of  an  iron  company  which  he  had  organized  in  London,  and  brought 
with  him  a  large  number  of  German  miners  and  ironworluas.  His  career  in  this  country  is  very  fully  described  by 
Dr.  Tuttle  in  his  history,  and  by  Edmund  D.  Ilalsey,  Esi|.,  of  Eockaway,  in  a  letter  which  we  have  received  from 
him.  Dr.  Tuttle  first  gives  an  account  of  the  Eingwood  (.'ompany,  which  was  organized  in  1740  and  was  principally 
composed  of  several  persons  named  Ogden.  In  tlie  year  named  and  in  17(11  the  company  purchased  about  thirty 
acres  of  land  at  Eingwood,  near  Greenwooil  lake,  in  Bergen,  now  Passaic,  county.  By  one  of  the  purchases  of  1701 
Joseph  Board  con\  eys  to  the  company  a  tract  of  land  at  Eingwood  "near  the  old  forge  and  dwelling  house  of 
Walter  Erwin."  On  .July  5,  1761,  the  Pingwood  Company  sell  to  "I*eter  Ilasench/ver,  late  of  London,  merchant,'' 
for  £5,000,  all  of  the  company's  lands  at  Pingwood.  The  deed  states  that  on  the  property  there  are  "erected  and 
standing  a  furnace,  two  forges,  and  several  dwelling  liouses."  It  speaks  of  "Timothy  Ward's  forge;"  also  of  the 
"old  forge  at  Iiingwood."  IlasenclcN'er  also  bought  from  various  persons  othei'  tracts  of  land  in  1764  at  Eingwood 
and  in  its  vicinity,  and  in  1765  he  bought  several  tracts  of  land  from  Lord  Stirling.  These  various  purchases  were 
located  at  Eingwood,  Plimpton,  Long  I'ond,  and  Charlol  teuburg,  all  in  P>ergen  county.  Hasenclever  also  probably 
purchased  an  interest  in  the  iron-ore  mines  at  Ilibernia.  Dr.  Tuttle  says  that  "  HasenclcA'er  at  once  began  to 
enlarge  ;he  old  woiks  and  build  new  ones  at  each  of  the  places  just  named,"  that  is,  Itingwood,  Pompton,  Long 
Pond,  and  Charlottenburg.  It  is  iirobable  1hat  he  built  a  furnace  and  one  or  more  forges  at  each  ]dace.  Three 
furnaces  and  six  forges  he  certainly  erected.  The  furinices  were  erected,  I'csj^ectively,  as  follows:  Charlottenburg, 
on  the  west  branch  of  the  Pequannocli;  L'ingwood,  on  the  Emgwood  branch  of  the  IN'quannock;  Long  Pond,  on 
the  ^Vinockie,  and  about  two  miles  li'om  Greenwood  lake.  Charlottenburg  Avas  built  in  1767,  and  was  capable  of 
producing  from  20  to  1.'5  tons  of  pig  iron  weekly.     Long  Poud  was  in  blast  in  176S. 

IIasencle\-er  undoulitedly  succeeded  in  making  good  iron,  some  of  wliicli  was  shipped  to  England.  He  also 
made  steel  of  gooil  (piality  directly  ii'om  the  ore.  In  ]  76S  he  becaine  financially  embarrassed,  and  in  1770  was 
formally  declaied  .i  liankrupt.  lie  was  suceeedeil  in  the  management  of  the  company's  works  by  John  Jacob 
Facsch,  who  liad  com<'  to  New  Jersey  with  him,  under  a.n  engagement  as  manager  of  the  iron  works  for  seveu  years. 
Ji'aesch  was  a  native  of  Hesse  Cassel.  He  is  said  to  have  misnumaged  tlie  atlairs  of  the  com]>any,  and  in  1771  or 
804 
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1772  was  succeeded  by  Eobert  Erskiiie,  a  Scotcliman,  who  appears  to  ha\e  met  with  success  uutil  1770,  when  all 
the  works  were  stopped  by  the  opening  of  hostilities,  and  OJiarlottenburg  furnace  was  accidentally  burned. 

Eobert  Erskine  was  thoroughly  loyal  to  the  Eevolutionary  cause,  and  held  a  commission  as  captain  in  the  New 
Jersey  militia.  He  died  at  Eiugwood  in  1780,  "  and  his  grave  occupies  a  retired  spot  about  a  quarter  of  a  mile 
from  the  ruins  of  the  old  Eingwood  furnace,  near  the  road  leading  from  Eingwood  to  West  Milford." 

The  Adventure  furnace,  at  Hibernia,  in  Morris  county,  was  a  famous  furnace  during  the  Eevolution,  casting 
ordnance  and  other  iron  supplies  for  the  army.  It  was  built  about  17C5.  Mr.  Halsey  says  that  a.  tract  of  land  was 
located  jSTovember  23,  1765,  "  about  three-quarters  of  a  mile  above  the  new  furnace  called  the  Adventure."  The 
name  usually  given  to  this  furnace  is  Hibernia.  Dr.  Tuttle  says  that  "the  names  of  Lord  Stirling,  Benjamin 
Cooper,  and  Samuel  Ford  are  connected  with  the  original  building  and  ownership  of  the  Hibernia  works."  He 
also  says  that  "  Benjamin  Cooper  &  Co."  held  "  pew  JSfo.  6"  in  the  old  Eockaway  meeting-house  in  170S.  A  grant 
of  certain  privileges  to  encourage  the  enterprise  was  made  by  the  legislature  in  1769.  In  1765  Ford  sold  his  interest 
in  the  furnace  to  Anderson  and  Cooper,  after  which  sale  he  was  actively  engaged  for  a  number  of  years  in  the  busi- 
ness^of  counterfeiting  "Jersey  bills  of  credit,"  which  he  afterwards  pleasantly  referred  to  as  "apiece  of  engenuity." 
In  1768  he  participated  in  the  robbery  of  the  treasury  of  the  province  at  Amboy,  his  former  partner,  Cooper,  being 
one  of  his  associates.  Ford  was  arrested  in  1773,  but  escaped  to  Virginia;  Cooper  and  others  were  also  arrested 
and  convicted,  but  all  except  one  escaped  punishment,  and  he  was  hanged.  Previous  to  the  time  of  his  arrest,  in 
1773,  Cooper  appears  to  have  sold  his  interest  in  Hibernia  furnace  to  Lord  Stirling,  who  became  its  sole  owner 
about  this  time. 

Mount  Hope  furnace,  about  four  miles  northwest  of  Eockaway,  was  built  in  1773  by  John  Jacob  Faesch.  It 
was  active  until  about  1825.  It  also  was  a  noted  furnace  during  the  Eevolution,  casting  shot  and  shells  and  cannon 
for  the  Continental  army.  In  September,  1776,  Joseph  Hoff,  who  was  at  this  time  the  manager  of  Hibernia  furnace, 
wrote  to  its  owner  that  Faesch  had  spoken  to  him  "  to  inform  you  that  he  wanted  200  tons  of  pig  metal,  and  wanted 
to  know  your  price  and  terms  of  payment.  Iron  will  undoubtedly  be  in  great  demand,  as  few  works  on  the 
continent  are  doing  anything  this  season."  This  letter  indicates  that  at  the  time  it  was  written  Faesch  owned  or 
controlled  a  forge  for  converting  pig  iron  into  bar  iron.  On  the  11th  of  November,  1776,  Hoff  wrote  to  General 
Knox  that  there  were  then  35  tons  of  shot  at  Hibernia  furnace,  and  on  the  21st  of  November  he  wrote  that  it  was 
the  only  furnace  in  New  Jersey  which  he  knew  to  be  then  in  blast.  The  Hibernia  and  the  Mount  Hope  furnaces 
were  both  in  blast  in  1777.  Mr.  Halsey  informs  us  that  among  the  laws  of  New  Jersey  for  1777  is  an  act,  passed 
October  7,  exempting  men  to  be  employed  at  Mount  Hope  and  Hibernia  furnaces  from  military  service,  and 
reciting  the  necessity  of  providing  the  army  and  navy  of  the  United  States  with  cannon,  cannon  shot,  etc.,  and 
that  the  works  "have  been  for  some  time  past  employed"  in  providing  such  articles,  and  "are  now  under  contract 
for  a  large  quantity."  Faesch  is  said  by  Dr.  Tuttle  to  have  become  the  lessee  of  Hibernia  furnace  at  some  time 
during  the  war.  He  says  "this  must  have  been  subsequent  to  July  10,  1778,  at  which  date  I  find  a  letter  to  Lord 
Stirling,  from  Charles  Hoff,  his  manager  at  Hibernia,  reporting  to  him  what  he  was  doing.'' 

Faesch  died  at  Old  Boonton  in  1799,  and  was  buried  at  Morristown.  Dr.  Tuttle  says  that  "in  his  day  John 
Jacob  Faesch  was  one  of  the  great  men  of  Morris  county,  regarded  as  its  greatest  ironmaster,  one  of  its  richest 
men,  and  one  of  its  most  loyal  citizens."     General  Washington  and  his  staff  once  visited  him  at  Mount  Hope. 

Lord  Stirling,  whose  jjroper  name  was  William  Alexander,  was  born  in  New  York  in  1726  and  died  in  1783. 
As  has  been  shown  in  the  chapter  relating  to  New  York,  his  name  has  been  given  to  one  of  the  oldest  and  most 
successful  iron  enterprises  in  the  country. 

Colonel  Jacob  Ford,  Sr.,  was  a  large  landholder  in  Morris  county  about  the  middle  of  the  last  century.  In 
1756  he  was  the  owner  of  "iron  works"  at  Mount  Pleasant,  three  miles  west  of  Eockaway.  There  was  a  forge  at 
this  place  as  late  as  1856,  but  almost  in  ruins.  In  1761  John  Harrimau  owned  a  forge  called  Burnt  Meadow  forge, 
at  Denmark,  about  five  miles  north  of  Eockaway,  of  which  Colonel  Jacob  Ford,  Jr.,  afterwards  became  the  owner. 
Colonel  Ford  also  about  the  same  time  became  the  owner  of  the  forge  below  Denmark  and  above  Mount  Pleasant, 
called  ever  since  Middle  forge,  which  was  built  on  land  located  by  Jonathan  Osborne  in  1719.  The  United  States 
Government  now  owns  the  site  of  the  forge  last  mentioned.  John  Johnson  had  "iron  works"  at  Horse  Pound, 
now  Beach  Glen,  a  mile  and  a  half  below  Hibernia,  from  1753  to  1765,  as  appears  from  references  to  them  in  the 
title  papers  of  adjoining  lands. 

In  Andover  township,  in  Sussex  county,  a  furnace  and  forge  were  erected  by  a  strong  company  before  the 
Eevolution,  probably  about  1760,  and  the  works  were  operated  on  an  extensive  scale.  About  the  beginning  of 
hostilities  the  works  were  stopped,  the  company  being  principally  composed  of  royalists.  The  excellent  quality  of 
the  iron  made  from  the  ore  of  the  Andover  mine  led,  however,  to  such  legislation  by  Congress  in  January,  1778, 
as  resulted  in  again  putting  them  in  operation.  Mr.  Whitehead  Humphreys,  of  Philadelphia,  was  directed  by 
Congress  to  make  steel  for  the  use  of  the  army  from  Andover  iron,  as  the  iron  made  at  the  Andover  works  was  the 
only  iron  which  would  "  with  certainty  answer  the  purpose  of  making  steel."  The  action  of  Congress  is  given  in 
detail  by  the  Hon.  Jacob  W.  Miller,  in  his  address  before  the  New  Jersey  Historical  Society  in  1854,  who  also 
records  the  interesting  fact  that  William  Penn  was  an  ea,T\v  owner  of  the  Andover  mine.    He  says  that,  "on  the; 
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lOth  of  March,  1714,  by  a  wai-rant  from  the  council  of  proprietors,  he  acquired  title  to  a  large  tract  of  land, 
situated  among  the  mountains,  then  of  Huutertou,  now  of  Sussex,  county,  and  William  Penn  became  the  owner  of 
one  of  the  richest  mines  of  iron  ore  in  New  Jersey.  This  mine,  since  called  Andover,  was  opened  and  worked  to  a 
considerable  extent  as  early  as  17C0.  Tradition  reveals  to  us  that  the  products  of  these  works  were  carried  upon 
paclv-horses  and  carts  down  the  valley  of  the  Mosconetcong  to  a  place  on  the  Delaware  called  Durham,  and  were 
thence  transported  to  Philadelphia  in  boats,  which  were  remarkable  for  their  beauty  and  model,  and  are  known  as 
Durham  boats  to  this  day." 

Franklin  furnace,  near  Hamburg,  in  Sussex  county,  which  was  built  in  1770  and  abandoned  about  1860,  has 
been  succeeded  by  one  of  the  largest  anthracite  furnaces  in  the  country — 67  feet  high  and  23  feet  wide  at  the 
boshes. 

Israel  Acrelius,  the  historian  of  New  Sweden,  who  resided  in  this  country  from  1750  to  1756,  mentions  five 
iron  enterprises  then  existing  in  Now  Jersey — the  Union  iron  works,  and  Oxford,  Sterling,  Ogden's,  and  Mount 
Holly  furnaces.  Oxford  furnace,  on  a  branch  of  the  Pequest  river,  at  Oxford,  in  Warren  county,  was  built  by 
Jonathan  Eobeson  in  1742.  Tradition  says  that  it  was  first  blown  by  a  water-ldast.  A  pig  of  Oxford  iron,  bearing 
the  date  "1755,"  is  now  in  possession  of  the  Historical  Society  at  Trenton.  Oxford  cannon  balls,  cast  during  the 
French  war,  have  also  been  preserved.  Gannon  balls  were  cast  at  tliis  furnace  for  the  Continental  army.  The 
furnace  is  still  standing  and  was  in  operation  in  1880,  using  anthracite  r(ial.  It  is  the  second  furnace  in  New 
Jersey  of  which  tlieic  is  any  exact  record,  the  Shrewsbury  furnace  being  the  first.  It  divides  with  Cornwall 
furnace,  in  Pennsylvania,  the  honor  of  being  the  oldest  furnace  in  the  United  States  that  is  now  in  operation. 
The  Union  iron  works  were  situated  near  Clinton,  in  Hunterton  county,  and  embraced  at  the  time  of  Acrelius's 
visit  two  furnaces  and  two  forges,  "cadi  with  two  stacks;"  also  a  trip-hammer  and  a  "flatting-hammer."  These 
works  were  then  owned  by  William  Allen  and  Thomas  Turner,  of  Philadelphia.  William  Allen  was  chief  justice 
of  Pennsylvania  from  1751  to  1774.  Alleutown,  in  Pennsylvania,  was  named  after  him.  He  was  largely  interested 
in  the  manufacture  of  iron  in  Pennsylvania  and  New  Jersey.  In  October,  1775,  he  gave  his  "half  of  a  quantity  of 
cannon  shot  belonging  to  him  and  to  Turner  for  the  use  of  the  Board  of  the  Council  of  Safety;"  but  he  remained 
loyal  to  the  British  crown,  nevertheless,  dying  in  London  in  17S0.  The  Union  iron  works  appear  to  have  been 
entirely  abandoned  in  177S.  .Judge  Allen  informed  Acrelius  that  at  the  Union  iron  works,  and  also  at  Durham, 
(hereafter  to  be  mentioned,)  one  und  a  half  tons  of  ore  yielded  one  ton  of  pig  iron,  and  that  a  good  furnace  yielded 
from  twenty  to  twenty-five  tons  of  pig  iron  wcclcly.  Ogden's  furnace' was  situated  near  Newton,  in  Sussex  county. 
Mount  Holly  furnace  w;is  situated  at  the  town  of  that  name,  in  Burlington  county.  It  was  built  between  1730 
and  1747,  and  is  proliably  as  old  as  Oxford  furnace.  A  forge  was  connected  with  the  furnace.  The  works  stood 
where  the  saw-mill  at  the  south  end  of  Pine  street,  on  Eancocas  creek,  now  stands.  All  of  the  furnaces  named, 
except  Mount  Holly,  used  magnetic  ore;  Mount  Holly,  according  to  Acrelius,  used  "brittle  bog  ore  in  gravel," 
which  was  "  only  serviceable  for  castings."  But  the  existence  of  the  forge,  and  the  further  fact  that  pig  iron  has 
been  found  in  the  ruins  of  the  wijrks,  show  that  the  oie  was  used  for  something  else  than  castings.  The  furnace 
was  iu  operation  before  and  partly  through  the  Itcvolution.  It  was  destroyed  by  the  British  during  that  period. 
Acrelius  nuiitions,  but  does  not  nnine,  four  bloomaries  in  New  Jei'sey,  all  "  in  full  blast"  during  his  visit.  The 
Sterling  furnace  referred  to  by  Acrelius  w;is  Sterling  furnace  in  New  York,  but  then  probably  embraced  within  the 
bonnde.iies  of  New  Jersey,  particulars  of  which  have  already  been  given. 

On  the  10th  of  l.'()\'ember,  1751),  GoveriKu-  Belcher  ccrtihed  that  there  were  in  New  Jersey  "one  mill  or  engine 
for  slitting  and  rolling  nf  iron,  situate  in  the  township  of  Bethlehem,  in  the  county  of  Hunterton,  on  the  south 
branch  of  the  river  Uaritan,  the  property  of  Messrs.  Williiini  Allen  and  Joseph  Turner,  of  Philadeli)hia,  which  is 
not  now  in  use;  one  jjlating-lorge,  Av!iii-h  works  with  a  tilt-hammer,  situate  on  a  small  brook  at  the  west  end  of 
Trenton,  the  property  of  Benjamin  Ynid,  of  Hunt  ei  ton,  which  is  now  used;  one  furnace  for  the  making  of  steel,  situate 
in  Trenton,  the  proi)erty  of  Benjamin  Yar<l,  which  is  not  now  used."  Steel  was,  however,  made  at  Trenton  during 
the  ]!e\olutiou.  A  rolliiig  and  slitting  mill  was  buiir  at  Old  Boonton,  in  IMorris  county,  before  the  Eevolution,  and 
a  similar  eutcii)rise  was  establisla.Ml  at  Dover,  in  the,  same  county,  in  ]7i)2,  by  Israel  Canfield  and  Jacob  Losey. 
In  l.S(!0  tliei'e  were  in  this  county  three  rolling  and  slitting  mills,  two  furnaces,  "  and  about  forty  forges  with  two 
to  four  lires  each." 

Ml:  Halsey  furuishes  us  with  the  following  interesting  e[)isode  in  the  history  of  Old  Boonton  slitting  mill: 
"A  slitting  mill  was  erected  at  Old  Boonton,  on  the  Eockaway  river,  altout  a  mile  below  the  present  town  of 
Boentou,  in  defiance  of  the  law,  l)y  Samuel  (4gden,  of  Newark,  with  the  aid  of  his  father.  The  entrance  was  from 
the  liiDsidc,  and  iu  the  ujiper  room  first  entered  there  were  stones  for  grinding  grain,  the  slitting  mill  being  below 
and  out  of  sight.  It  is  said  that  Governor  William  Franklin  visited  the  ])lace  suddenly,  having  heard  a  rumor  of 
its  existence,  but  was  so  hospitably  entertabied  l)y  ^Ir.  Ogden,  and  the  iron  works  were  so  effectually  concealed, 
that  the  Go\ernor  (;anie  away  saying  he  was  glad  to  find  that  it  was  a  groundless  report,  as  he  had  always 
Bui>])Ose(l." 

In  the  southern  part  of  New  Jei'sey  sev'eriil  furnaces  were  built  at  an  early  day  to  smelt  the  bog  ores  of  that 

section.     Of  these  the  furna-ce   at  Mount  Holly,  already  mentioned,  was  probably  the  oldest.     Batsto  furuace,also 
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iu  Burlington  county,  was  built  about  1766  by  Charles  Keed,  and  cast  shot  and  shells  for  the  Continental  army. 
Many  bloomaries  were  also  built  in  this  section  in  the  last  century,  to  work  bog  ores.  The  "  Jersey  pines  "  furnished 
the  fuel  for  both  the  furnaces  and  bloomaries.  It  was  stated  in  the  chapter  relating  to  New  England  iron 
enterprises  in  the  last  century  that  ore  was  taken  from  Egg  Harbor,  in  New  Jersey,  to  supply  some  Massachusetts 
furnaces.  This  was  bog  ore.  Batsto  furnace  was  situated  on  Little  Egg  Harbor  river,  and  ran  until  after  the 
middle  of  the  present  century.  Sheet  iron  was  made  at  a  forge  at  Mount  Holly  in  1775,  by  Thomas  Mayburry, 
some  of  which  was  used  to  make  camp-kettles  for  the  Continental  army.  A  nail  factory  was  in  operation  at 
Burlington  in  1797.  In  1814  or  1S15  Benjamin  and  David  Beeves,  brothers,  established  the  Cumberland  nail 
and  iron  works  at  Bridgeton,  in  Cumberland  county,  and  for  many  years  successfully  manufactured  nails,  with 
which  they  largely  supplied  the  eastern  markets.    These  works  are  still  iu  operation. 

In  1784  New  Jersey  had  eight  furnaces  and  seventy-nine  forges  and, bloomaries,  but  principally  bloomaries.  In 
1802  there  were  in  New  Jersey,  according  to  a  memorial  to  Congress  adopted  in  that  year,  150  forges,  "  which,  at 
a  moderate  calculation,  would  produce  twenty  tons  of  bar  iron  each  annually,  amounting  to  3,000  tons."  At  the 
same  time  there  were  in  the  state  seven  blast  furnaces  in  operation  and  six  that  were  out  of  blast ;  also  four  rolling 
and  slitting  mills,  "  which  rolled  and  slit  on  an  average  200  tons,  one-half  of  which  was  manufactured  into  nails." 
Of  the  forges  mentioned,  about  120  were  in  Morris,  Sussex,  and  Bergen  counties.  Of  the  numerous  charcoal 
furnaces  which  once  dotted  New  Jersey  not  one  now  remains  which  uses  charcoal,  the  introduction  of  anthracite 
coal  in  the  smelting  of  iron  ores,  which  took  place  about  1S40,  rendering  the  further  production  of  charcoal  pig 
iron  in  New  Jersey  undesirable.  The  last  charcoal  furnace  erected  in  the  state  was  built  at  Spht  Bock,  in  Morris 
county,  by  the  late  Andrew  B.  Cobb,  just  piior  to  the  civil  war,  but  it  was  soon  abandoned.  Onlv  twa  i^^  three  of 
the  old  bloomaries  of  New  Jersey  now  remain,  although  there  are  in  the  state  a  few  bloomaries  and  forges  of  modern 
origin,  as  well  as  a  number  of  large  rolling  mills,  steelworks,  wire  works,  pipe  works,  and  anthracite  furnaces. 

Peter  Cooper,  now  living  in  New  York  at  the  age  of  90  years,  embarked  in  the  iron  business  at  Trenton,  in 
New  Jersey,  in  1845,  where,  as  is  stated  by  the  Americcm  Gyclopccdia,  "  he  erected  the  largest  rolling  mill  at  that 
time  in  the  United  States  for  the  manufacture  of  railroad  iron,  and  at  which  subsequently  he  was  the  first  to  roll 
wrought-iron  beams  for  fire-proof  buildings."  He  had  previously,  however,  been  prominently  engaged  in  the 
manufacture  of  iron  at  Baltimore  and  New  York.  In  connection  with  members  of  his  family  he  also  embarked  in 
many  other  important  iron  enterprises  in  New  Jersey.  His  name  has  been  the  most  prominent  and  the  most 
honored  in  the  iron  history  of  the  state  during  the  present  century. 

In  1870  New  Jersey  was  fourth  in  rank  among  the  iron-producing  states  of  the  Union,  but  in  1880  it  had  fallen 
to  the  fifth  place. 

THE  MANUFACTUEE  OF  IRON  IN  PENNSYLVANIA  BEFORE  THE  EEVOLUTION. 

The  settlers  on  the  Delaware,  under  the  successive  administrations  of  the  Swedes  and  Dutch  and  the  Duke  of 
York,  down  to  1682,  api^ear  to  have  made  no  effort  to  manufacture  iron  in  any  form.  In  the  Journal  of  a  Voyage  to 
New  York  in  1679  and  1680,  by  Jasper  Dajilcers  and  Peter  Slnyter,  who  then  visited  the  Swedish  and  other  settlements 
on  the  Delaware,  it  is  expressly  declared  that  iron  ore  had  not  been  seen  by  them  on  Tinicum  Island  or  elsewhere 
in  the  neighborhood.  Jasper  Dankers  says :  "As  to  there  being  a  mine  of  iron  ore  upon  it,  I  have  not  seen  any 
upon  that  island,  or  elsewhere ;  and  if  it  were  so,  it  is  of  no  great  importance,  for  such  mines  are  so  common  in  this 
country  that  little  account  is  made  of  them." 

Under  the  more  energetic  rule  of  William  Penn,  who  sailed  up  the  Delaware  iu  the  ship  Welcome  in  1682,  the 
manufacture  of  iron  in  Pennsylvania  had  its  beginning.  In  a  letter  written  by  Penn  to  Lojd  Keeper  North,  in 
July,  1683,  he  mentions  the  existence  of  "  mineral  of  copper  and  iron  in  divers  places"  iu  Pennsylvania.  In  his 
Further  Account  of  the  Province  of  Pennsylvania,  written  in  1635,  speaking  of  "things  that  we  have  in  ])rospect  for 
staples  of  trade,"  he  says :  "  I  might  add  iron,  (perhaps  copper,  too,)  for  there  is  much  mine,  and  it  will  be  granted 
us  that  we  want  no  wood."  In  a  letter  to  James  Logan,  the  secretary  of  the  province,  dated  London,  Ajiril  21, 1702, 
he  says,  under  the  heading  of  '■'■Lron  iro ;7.-.s ;"  "  Call  on  those  i)eople  for  an  answer  to  the  heads  I  gave  them  from 
Ambrose  Crawley.  Divers  would  engage  here  iu  it  aw  soon  as  they  receive  an  account,  which,  in  a  time  of  war, 
would  serve  the  country.  Things  as  to  America  will  come  under  another  regulation  after  a  while."  To  this  letter 
Logan  replied  from  Philadelphia,  under  date  of  October  1,  1702,  as  follows:  "I  have  spoke  to  the  chief  of  those 
concerned  in  the  iron  mines,  but  they  seem  careless,  having  never  had  a  meeting  since  thy  tlepartnre ;  their  answer 
is  that  they  have  not  yet  found  any  considerable  vein."  Samuel  Smiles,  in  his  Industrial  Pioi/rapliy,  says:  "Will- 
iam Penn,  the  courtier  Quaker,  had  iron  furnaces  at  Hawkhurst  and  other  places  in  Sussex."  It  was,  therefore,  but 
natural  that  he  should  encourage  the  manufacture  of  iron  in  his  province,  and  it  was  certainly  through  no  indifference 
or  neglect  of  his  that  it  was  not  established  at  an  early  day. 

In  1692  we  find  the  first  mention  of  iron  having  been  made  in  Pennsylvania.  It  is  contained  in  a  metrical 
composition  entitled  A  Short  Description  of  Pennsylvania,  by  Richard  Frame :  printed  and  sold  by  William  Bradford, 
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in  Philadelphia,  in  1692.    lie  says  that  at  "  a  certain  place  about  some  forty  pound  "  of  iron  had  then  been  made. 
The  entire  reference  is  as  follows : 

A  certain  place  here  is,  where  some  begun 
To  try  some  Mettle,  and  have  made  it  run, 
Wherein  was  Iron  absolutely  found, 
At  once  was  known  about  souk;  Forty  Pound. 

It  is  to  be  regretted  that  Frame  was  not  more  explicit  in  describing  the  place  where  this  iron  was  made.  It 
was  possibly  made  in  a  bloomary  fire — probably  in  a  blacksmith's  fire. 

In  1098  Gabriel  Thomas  published  at  Loudon  A71  Historical  and  Geographical  Account  of  the  Province  and 
Country  of  Pennsylvania  and  of  ^Yest  New  Jersey  in  America,  in  which  mention  is  made  of  the  mineral  productions 
of  these  colonies.  ^Vlludiug  to  Pennsylvania,  he  says  :  "  There  is  likewise  ironstone  or  ore,  lately  found,  which  far 
exceeds  that  in  England,  being  richer  and  less  drossy.  Some  preparations  have  been  made  to  carry  on  an  iron 
work."    But  neither  these  preparations  nor  the  enterprise  alluded  to  by  Eichard  Frame  led  to  satisfactory  results. 

Mrs.  James,  in  her  Memorial  of  Thomas  Potts,  Junior,  gives  an  account  of  the  first  successful  attempt  that  was 
made  to  establish  iron  works  in  Pennsylvania.  The  event,  which  occurred  in  171G,  is  briefly  described  in  one  of 
Jonathan  Dickinson's  letters,  written  in  1717,  and  quoted  by  Mrs.  James  :  "  This  last  summer  one  Thomas  Eutter,  a 
smith,  who  lives  not  far  from  Germautown,  hath  removed  further  up  in  the  country,  and  of  his  own  strength  hath 
set  upon  making  iron.  Such  it  proves  to  be,  as  is  highly  set  by  by  all  the  smiths  here,  who  say  that  the  best  of 
Sweed's  iron  doth  not  exceed  it ;  and  we  have  accounts  of  others  that  are  going  on  with  iron  works."  Eutter's 
enterprise  was  a  bloomary  forge,  located  on  ^Manatawny  creek,  in  Berks  county,  about  three  miles  above  Pottstown. 
The  name  of  this  first  forge  is  uncertain.  Mrs.  James  says  that  the  name  was  Pool  forge.  There  was  certainly  a  Pool 
forge  on  the  Manatawny  as  early  as  1728,  in  which  year  it  is  mentioned  in  Thomas  Eutter's  will.  The  name  of 
Eutter's  pioneer  enterprise  may,  however,  have  been  Manatawny.  In  the  Philadelphia  Weekly  Mercury  for  Novem- 
ber 1,  1720,  Thomas  Fare,  a  Welshman,  is  said  to  have  run  away  from  "the  forge  at  IManatawuy.''  Bishop  says: 
"A  forge  is  mentioned  in  jNIarch,  1719-20,  at  Manatawny,  then  in  Philadelijhia,  but  now  in  Berks  or  Montgomery 
county.     It  was  attacked  by  the  Indians  in  172S,  but  they  were  repulsed  with  great  loss  by  the  workmen." 

Mrs.  James  says  that  Eutter  was  an  English  Quaker,  who  was  a  resident  of  Philadelphia  in  1685,  and  who 
removed  in  1711  from  Germautown  "forty  miles  up  the  Schuylkill,  in  order  to  work  the  iron  mines  of  the 
Manatawny  region."'  She  gives  a  vcrbatiin  copy  of  the  original  patent  of  William  Penn  to  Thomas  Eutter  for  300 
acres  of  land  "  on  jNIauahatawny  creek,"  dated  Febniary  12,  1711-'15. 

The  following  obituary  notice  in  the  Pennsylcania  Gazeifr,  published  at  Philadelphia,  dated  March  5  to  March  13, 
1729-'.jO,  ought  to  be  conclusive  proof  of  the  priority  of  Tliomas  Patter's  enterprise  :  "  Philadelphia,  March  13.  On 
Sunday  night  last  died  here  Thomas  Eutter,  Senior,  of  a  short  illness.  He  was  the  first  that  erected  an  iron  work  in 
Pennsylvania."  In  his  will  he  is  styled  a  blacksmith.  Many  of  his  descendants  have  been  prominent  Pennsylvania 
ironmasters.  Mrs.  James  says  that  Dr.  Benjamin  Itush,  a  signer  of  the  Declaration  of  Indeijendence,  was  a  great- 
grandson  of  Thomas  Eutter. 

The  next  iron  enterprise  in  Pennsjivauia  was  Coventry  forge,  on  French  creek,  in  the  uortberu  part  of  Chester 
county,  which  was  built  by  Samuel  Nutt,  also  an  English  Qiiaker.  Egle's  History  of  Pennsylvania  says  that  Nutt 
arrived  in  the  province  in  1711,  and  that  "  he  took  up  land,  on  French  creek,  in  1717,  and  about  that  time  built  a 
forge  there.  A  letter  written  by  him  in  1720  mentions  an  intention  of  erecting  another  forge  that  fall."  We  have 
seen  this  letter,  which  is  dated  July  2,  1720.  It  is  written  in  I'riends'  language.  Nntt  i:)roposed  to  build  the  new 
forge  on  French  creek,  ilrs.  James  .states  that  Nutt  purchased  SOO  acres  of  land  at  Coventry  in  October,  1718.  This 
was  in  addition  to  his  earlier  purchases.  lie  probably  made  iron  at  Coventry  forge  in  that  year.  Bishop  refers  to 
a  letter  written  by  Dickinson,  in  July,  1718,  stating  that  "the  expectations  from  the  iron  works  forty  miles  up 
Schuylkill  are  very  great."  In  April,  1719,  Dickinson  again  wrote:  "Our  iron  promises  well.  What  hath  been 
sent  over  to  England  hatli  been  greatly  approved.  Our  smiths  work  up  all  they  make,  and  it  is  as  good  as  the  best 
Swedish  iron."    Dickinson  probably  referred  to  Nutt's  forge  as  well  as  to  Eutter's. 

Coventry  forge  was  in  operation  in  1756,  and  ni  1770  it  is  noted  on  William  Scull's  map  of  Pennsylvania.  It 
was  in  operation  alter  the  Eevolution,  and  in  1856  a  forge  of  the  same  name,  which  is  now  abandoned,  was  in 
operation  at  or  near  the  original  site. 

The  next  iron  enterprise  in  Pennsylvania  was  undoubtedly  Colebrookdale  furnace,  which  was  erected  about 
1720  by  a  company  of  which  Thomas  Eutter  was  the  principal  member.  It  was  located  on  Ironstone  creek,  in 
Colebrookdale  township,  in  Berks  county,  about  eiglit  miles  north  of  Pottstown,  three-fourths  of  a  mile  west  of 
Boyertown,  and  about  two  hundred  yards  from  tbe  Colebrookdale  railroad.  Plenty  of  cinder  marks  the  exact  site 
to-day.  A  lare(,-  grist  and  saw  mill  stands  about  one  hundred  feet  distant.  This  furnace  supplied  Pool  forge  with 
Ijig  iron,  and  in  course  of  time  other  forges.  Both  Pool  and  Coventry  forges  were  at  first  probably  operated  as 
bloomaries.  The  company  which  built  Colebrookdale  furnace  appears  to  have  been  composed  of  Thomas  Eutter, 
James  Lewis,  Anthony  Morris,  and  others — Eutter  owning  a  two-thirds  interest,  as  is  shown  by  his  will,  dated 
Novenil)er  27, 172.S,  on  file  in  the  office  of  the  register  of  wills  in  Philadelphia. 

In  1731,  according  to  Mrs.  James,  Colebrookdale  furnace  and  Pool  forge  were  both  owned  by  companies.    In 
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the  list  of  owners  of  both  establisbments  appears  tlio  name  of  Thomas  Potts,  the  foniider  of  a  tamHy  of  the  same 
name  which  has  ever  since  been  prominent  in  the  manufacture  of  iron  in  Pennsyhania  and  in  other  states.  He 
died  at  Colebrookdale  in  January,  1752.  He  was  in  his  day  the  most  successful  iron  manufacturer  in  Pennsylvania. 
In  his  will,  dated  1747,  he  leaves  his  "two-thirds  of  Colebrookdale  furnace  and  iron  mines"  to  his  sou  Thomas,  and 
his  "  one-third  of  Pine  forge"  to  his  son  John.  He  was  of  English  or  Welsh  extraction.  In  n:^:^  the  furnace  was 
torn  down  and  rebuilt  by  the  company,  Thomas  Potts  being  the  manager.  A  second  Pool  forge  appears  to  have 
been  built  prior  to  this  time,  higher  up  the  stream  than  the  first  venture.  ]Mrs.  James  writes  us  as  follows :  "  I 
have  a  large  calf-bound  folio  ledger  of  nearly  200  folios  of  Colebrookdale  furnace,  marked  'B.'  The  first  date  is 
August,  172S,  but  there  are  several  pagt-s  referriug  to  the  first  ledger,  one  of  them  in  172G.  Jleution  is  constantly 
made  of  sending  '  piggs '  to  Pool  forge,  proving  that  Pool  was  then  in  full  blast.  '  A '  would  seem  to  be  a  large 
volume  from  reference  to  the  folios,"  and  therefore  to  have  covered  the  operations  of  a  number  of  years.  Mrs. 
James  thinks  that  it  is  lost.  She  adds  that  on  the  title-page  of  ledger  "  B  "  the  name  of  Thomas  Potts  is  written 
in  conuection  with  the  year  1728,  probably  as  the  manager  or  lessee  of  the  furnace.  He  was  a  resident  of 
Manatawny  in  1725. 

On  Nicholas  Scull's  map  of  Pennsylvania,  published  in  175'.),  Colebrookdale  furnace  is  noted,  and  in  a  list  of 
iron  works  existing  in  Pennsylvania  in  1793,  and  published  by  Mrs.  James,  it  is  again  mentioned,  although  it  was 
not  then  active.  We  have  not  found  it  mentioned  at  any  later  period.  A  stove-plate  cast  at  this  furnace  in  1763 
was  exhibited  at  the  Philadelphia  Exhibition  of  1876.  In  1731  pig  iron  sold  at  Colebrookdale  furnace  "in  large 
quantities"  at  £5  10s.  per  ton,  Pennsylvania  currency,  a  pouud  being  equal  to  $2  G65.  It  would  seem  that  friendly 
Indians  were  employed  at  Colebrookdale  furnace,  as  "ludiau  John"  and  "Margalitha"  are  found  in  the  list  of 
workmen  about  1728.  The  furnace  was  located  in  the  heart  of  one  of  the  richest  deposits  of  magnetic  iron  ore  in 
the  United  States.     After  being  neglected  for  a  long  time  this  deposit  is  now  the  center  of  great  mining  activity. 

Durham  furnace,  on  the  Delaware  river,  in  the  extreme  northern  part  of  Bucks  county,  was  built  in  1727  by  a 
company  of  fourteen  persons,  of  which  Anthony  Morris,  William  Allen,  Joseph  Turner,  and  James  Logan  (Penn's 
secretary)  were  members.  Its  first  blast  took  place  in  the  spring  of  1728,  and  in  ISTovember  of  that  year  James 
Logan  shipped  three  tons  of  Durham  pig  iron  to  England.  At  the  Philadelphia  Exhibition  of  1876  the  keystone 
of  the  Durham  furnace,  bearing  date  "1727,"  was  an  object  of  interest. 

It  is  probable  that  about  1750  there  were  two  Durham  furnaces.  On  Nicholas  Scull's  map  of  Pennsylvania 
(1759)  an  old  and  a  new  furnace  and  a  forge  at  Durham  are  distinctly  marked.  In  1770  there  were  two  furnaces 
and  two  forges  at  Durham.  There  were  at  one  time  three  forges  on  Durham  creek.  As  late  as  1780  negro  slaves 
were  emi^loyed  at  Durham,  twelve  of  whom  in  that  year  escaped  to  the  British  lines.  Much  of  the  iron  made  at 
Durham  was  taken  to  Philadelphia  in  boats  fashioned  somewhat  like  an  Indian  canoe,  and  first  built  at  Durham; 
hence  the  term  afterwards  in  common  use,  "Durham  boats." 

Eedmond  Conyngham,  quoted  by  Day,  says  that  iron  works  are  supx^osed  to  have  been  established  in  Lancaster 
county  in  1726  by  a  person  named  Kurtz,  who  is  said  by  another  authority  to  have  been  an  Amish  Mennonite.  In 
Egle's  History  of  Pennsylvania  it  is  stated  that  Kurtz's  works  were  on  Octorara  creek,  and  that  it  is  possible  they 
were  in  Maryland,  and  not  in  Lancaster  county.  Conyngham  also  says  that  the  enterprising  family  of  Grubbs 
"  commenced  operations  in  1728,"  also  in  Lancaster  county.  Both  history  and  tradition  are  silent  concerning  the 
nature  of  these  alleged  "operations"  at  that  time. 

In  1728  James  Logan  wrote  that  "there  are  four  furnaces  in  blast  in  the  colony."  Colebrookdale  and  Durham 
were  certainly  two  of  these,  but  the  names  of  the  others  are  in  doubt. 

The  iron  industry  of  Pennsylvania  may  be  fairly  said  to  have  been  established  on  a  firm  foundation  at  this 
period.  In  1728-29  the  colony  exported  271;  tons  of  pig  iron  to  the  mother  country.  The  production  of  a 
Pennsylvania  furnace  at  this  time  was  about  two  tons  of  iron  in  twenty-four  hours. 

The  manufacture  of  nails  in  Pennsylvania  commenced  at  a  very  early  day.  In  1731  George  Megee,  nailer,  at 
the  corner  of  Front  and  Arch  streets,  Philadelphia,  advertised  for  sale,  \\holesale  and  retail,  all  sorts  of  nails  of 
his  own  manufacture. 

The  erection  of  other  forges  and  furnaces  proceeded  with  great  rapidity  in  the  Schuylkill  valley  and  in  other 
eastern  portions  of  Pennsylvania  after  Rutter  and  other  pioneers  had  shown  the  way.  McCall's  forge,  afterwards 
called  Glasgow  forge,  on  Manatawny  creek,  in  Berks  county,  a  short  distance  above  Pottstown  and  below  Pool 
forge,  was  built  by  George  McCall  about  1725.  Spring  forge,  on  the  Manatawny,  in  Berks  county,  west  of 
Colebrookdale  furnace  and  about  five  miles  north  of  Douglassville,  was  built  in  1729,  probably  by  Anthony  Morris. 
These  forges,  as  well  as  Pool  forge,  were  supphed  with  pig  iron  from  Colebrookdale  furnace.  Green  Lane  forge, 
on  Perkiomen  creek,  in  Montgomery  county,  twenty  miles  north  of  Norristown,  was  built  in  1733  by  Thomas 
Mayburry.  The  workmen  employed  here  were  at  one  time  chiefly  negro  slaves.  This  forge  was  supplied  with  pig 
iron  from  Durham  furnace  before  1747.  Mount  Pleasant  furnace,  on  Perkiomen  creek,  in  Berks  county,  thirteen 
miles  above  Pottstown,  was  built  by  Thomas  Potts,  Jr.,  in  1738.  A  forge  of  the  same  name  was  added  before  1743. 
Pine  forge  on  the  Manatawny,  in  Berks  county,  about  five  miles  above  Pottstown,  was  built  about  1740  by  Thomas 

Potts  Jr     Sprine,  Glasgow,  Mount  Pleasant,  and  Green  Lane  forges  were  in  operation  down  to  the  middle  of  the 
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present  century.    Pine  forge  was  converted  into  Pine  rolling  mill  in  1845,  and  upon  the  site  of  Glasgow  forge  there 
was  erected  in  1874  and  1876  a  rolling  mill  which  is  known  as  the  Glasgow  iron  works. 

It  is  supposed  that  Nutt  built  a  furnace  called  Eeading  soon  after  he  built  Coventry  forge,  but  this  is  uncertain, 
Mrs.  James  says  that  two  furnaces  bearing  that  name  were  erected,  about  a  mile  from  each  other,  the  second  after 
the  first  was  abandoned.  It  is  certain  that  a  furnace  of  this  name  was  built  by  Samuel  Kutt  and  "William  Branson, 
on  French  creek,  about  1730.  We  think  that  this  was  the  second  Eeading  furnace,  and  that  both  were  built  by  Ifutt 
and  Branson.  In  the  inventory  of  the  estate  of  Samuel  Nutt,  which  Gilbert  Cope,  of  West  Chester,  has  kindly 
placed  in  our  hands,  mention  is  made  of  "a  ring  round  the  shaft  at  the  old  furnace,"  and  of  "one  tonn  of  sow 
mettle  at  new  furnace."  Acrelius,  in  speaking-  of  the  iron  ore  on  French  creek,  says :  "Its  discoverer  is  Mr.  ITutt, 
who  afterwards  took  Mr.  Branz  into  partnership."  The  reference  is  to  William  Branson.  This  event  occurred  as 
early  as  March  29,  1728,  as  their  names  then  appear  in  the  Philadelphia  Weelcly  Mercury  as  partners.  Acrelius 
further  says:  "They  both  went  to  England,  brought  workmen  back  with  them,  and  continued  together."  Mrs. 
James  says:  "The  15th  day  of  March,  1730,  Samuel  ISTutt  and  William  Branson  entered  into  an  agreement  with 
John  Potts  to  carry  on  their  furnace  called  Eedding,  recently  built  near  Coventry,  and  of  which  they  are  styled 
'joint  owners.'"  At  a  meeting  of  the  Provincial  Council  on  January  25,  1737,  "a  petition  of  sundry  inhabitants  of 
the  county  of  Lancaster  was  presented  to  the  board  and  read,  setting  forth  the  want  of  a  road  from  the  town 
of  Lancaster  to  Coventry  iron  works,  on  French  creek,  in  (Jhester  county,  and  praying  that  proper  persons  of  each 
of  the  counties  may  be  appointed  for  laying  out  the  same  from  Lancaster  town  to  the  said  iron  works,  one  branch 
of  which  road  to  goe  to  the  new  furnace,  called  Eedding's  furnace,  now  erecting  on  the  said  creek. "  On  October 
7ch  of  the  same  year  commissioners  were  appointed  to  lay  out  the  road. 

Samuel  Nutt  died  late  in  1737.  In  his  will,  dated  September  25,  1737,  he  gave  one-half  of  his  "right"  to  Eed- 
ding furnace  and  Coventry  forge  to  his  wife,  and  the  other  half  to  Samuel  Nutt,  Jr.,  and  his  wife.  He  also  made 
provision  for  the  erection  of  a  new  furnace  by  his  wife.  This  furnace  was  commenced  in  the  same  year,  and  was 
built  on  the  south  branch  of  French  creek.  It  was  probably  finished  in  1738.  In  1740  its  management  fell  into 
the  hands  of  Eobert  Grace,  (a  friend  of  Benjamin  Franklin,)  who  then  married  the  widow  of  Samuel  Xutt,  Jr.  This 
lady  was  the  grand-daughter  of  Thomas  Eutter.  The  new  furnace  was  called  Warwick.  The  celebrated  Franklin 
stove  was  invented  by  Benjamin  Franklin  in  1742,  and  in  his  autobiography  he  says:  "I  made  a  present  of  the 
model  to  INIr.  Eobert  Grace,  one  of  my  early  friends,  who,  having  an  iron  furnace,  found  the  casting  of  the  plates 
for  these  stoves  a  profitable  thing,  as  they  were  growing  in  demand."  Mrs.  James  has  seen  one  of  these  stoves 
with  the  words  "  Warwick  Furnace"  cast  on  the  front  in  letters  two  inches  long.  Bishop  says  that  Warwick  furnace 
"was  blown  by  long  wooden  bellows  propelled  by  water  wheels,  and  when  in  blast  made  25  or  30  tons  of  iron  per 
week."  It  continued  in  operation  during  a  part  of  almost  every  year,  from  its  erection  in  1738  down  to  1867,  when 
its  last  blast  came  to  an  end  and  the  furnace  was  abandoned.  During  the  Eevolution  it  was  very  active  in  casting 
cannon  for  the  Continental  army,  some  of  which  were  buried  upon  the  approach  of  the  British  in  1777. 

After  Samuel  Nutt's  death  Eeading  furnace  became  the  property  of  his  partner,  William  Branson.  It  is 
noted  on  jSTicholas  Scull's  maj)  of  1759.  Coventry  forge  finally  fell  to  Samuel  Nntt's  lieirs.  The  German  traveler, 
Schoepf,  writing  in  1783  of  some  Pennsylvania  furnaces  and  forges,  makes  the  following  mention  of  Warwick  and 
Eeading  furnaces:  "Warwick  furnace,  19  miles  from  Eeading,  near  Pottsgrove,  malccs  the  most  iron,  often  40  tons 
a  week ;  the  iron  ore  lies  10  feet  under  the  surface.  Eeading  furnace,  not  far  from  the  former,  is  at  present  fallen 
mto  decay.     Here  the  smelting  would  formeily  often  continue  from  12  to  18  months  at  a  stretch." 

At  an  uncertain  period  b<'fore  1750  William  Branson  and  others  established  on  Frencb  creek  the  first  steel 
works  in  Pennsylvania.  They  were  called  Vincent  st<?el  works.  They  are  thus  described  by  Acrelius :  "At  French 
creek,  or  Branz's  works,  there  is  a  steel  furnace,  built  with  a  draught  hole,  and  called  an  'air  oven.'  In  this  iron 
bars  are  set  at  the  distance  of  an  inch  apart.  Between  them  are  scattered  horn,  coal-dust,  ashes,  etc.  The 
iron  bars  are  thus  covered  with  blisters,  and  this  is  called  'blister  steel.'  It  serves  as  the  best  steel  to  put  upon 
edge-tools.  These  steel  works  are  now  said  to  be  out  of  operation. "  Vincent  fori;e,  with  four  fires  and  two  hammers, 
was  connected  with  Vincent  steel  furnace,  but  the  date  of  its  erection  is  also  uncertain.  It  is  noted  on  WiUiam 
Scull's  map  of  1770.  The  furnace  and  forge  were,  located  about  six  miles  irom  the  mouth  of  French  creek,  and  about 
five  miles  distant  from  Coventry  forge,  which  was  farther  up  the  stream.  Before  February  15,  1797,  a  rolling  and 
slitting  mill  had  been  added  to  the  forge.  We  do  not  hear  of  the  steel  furnace  after  1780,  nor  of  the  forge  after 
1800. 

In  1742  William  Branson,  then  owner  of  Eeading  furnace,  bought  from  JJavid  Jenkins  a  tract  of  400  acres  of 
land  on  Conestoga  creek,  near  Churchtown,  in  (jaernarvon  township,  Lancaster  county,  on  which  in  1747  he  erected 
a  forge,  which  he  called  Windsor.  This  forge  was  speedily  followed  by  auothei'  of  the  same  name.  In  a  short  time 
afterwards,  as  we  are  informed  by  Mr.  James  McCaa,  "  Branson  sold  out  to  the  English  company,  who  were  Lynford 
Lardner,  Samuel  Flower,  and  Eichard  Hockley,  Esqs.,  who  held  it  for  thirty  years,  when,  in  1773,  David  Jenkins, 
son  of  the  original  proprietor,  bought  the  half  interest  of  the  company  for  the  sum  of  £2,500,  and  in  two  years 
afterwards  bought  the  other  half  for  the  sum  of  £2,400,  including  the  negroes  and  stock  used  on  the  premises." 
Eobert  Jenkins  inherited  the  Windsor  property  from  his  father  David,  and  managed  Windsor  forges  with  great 
success  for  fifty  years,  dying  in  1848.  They  have  since  been  abandoned. 
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Acrelius,  narrating  events  which  occurred  between  1750  and  1756,  mentions  the  enterpnses  of  Nutt  and 
Branson  as  follows :  "  Each  has  his  own  furnace — Branz  at  Beading,  ISTutt  at  Warwick.  Each  also  has  his  own 
forges — Branz  in  Windsor.  ISTutt  supplies  four  forges  besides  his  own  in  Chester  county."  Nutt  was  not  living  at 
the  time  this  was  written,  but  Acrelius's  confounding  of  ownership  is  easily  understood.  'Sot  is  it  probable 
that  Branson  operated  Windsor  forges  in  1750.  In  that  year  ho  is  reported  as  having  then  owned  a  furnace 
for  making  steel  in  Philadelphia,  and  soon  after  1743  it  is  known  that  he  sold  Windsor  forges  to  the  "English 
company,"  which  was  composed  of  his  sons-in-law.  William  Branson  was  himself  an  Englishman,  who  emigrated 
to  Pennsylvania  about  1708  and  became  a  Philadelphia  merchant.     He  died  in  17G0. 

There  was  a  forge  on  Crum  creek,  about  two  miles  above  tlie  town  of  Chester,  in  Delaware  county,  which  was 
built  by  John  Crosby  and  Peter  Dicks  about  1142.  Peter  Kalm,  the  Swede,  in  his  Travels  into  North  America, 
written  in  1748  and  1749,  thus  describes  it:  "  About  two  English  miles  behind  Chester  I  passed  by  an  iron  forge, 
which  was  to  the  right  hand  by  the  road  side.  It  belonged  to  two  brothers,  as  I  was  told.  The  ore,  however,  is 
not  dug  here,  but  thirty  or  forty  miles  from  hence,  where  it  is  first  melted  in  the  oven,  and  then  carried  to  this 
place.  The  bellows  were  made  of  leather,  and  both  they  and  the  hammers,  and  even  the  hearth,  [were]  but  small 
in  proportion  to  ours.  All  the  machines  were  worked  by  water.  The  iron  was  wrought  into  bars."  The  "oven" 
here  referred  to  was  a  blast  furnace,  which  was  probably  located  in  the  Schuylkill  valley,  the  pigs  for  the  forge 
being  boated  from  it  down  the  Schuylkill  and  Delaware  and  up  Crum  creek.  Acrelius  says  that  the  forg'i  was 
owned  at  the  time  of  his  visit  by  Peter  Dicks,  had  two  stacks,  was  worked  sluggishly,  and  had  "ruined  Crosi'y's 
family." 

As  early  as  1743  John  Taylor  built  a  forge  on  Chester  creek,  in  Thornbury  township,  Delaware  county,  where 
Glen  Mills  now  stand,  which  he  called  Sarum  iron  works.  In  1746  he  added  a  rolling  and  slitting  mill.  These 
works  are  said  to  have  been  carried  on  with  energy  by  Mr.  Taylor  until  his  death  in  1756.  Acrelius,  writing  about 
the  time  of  Mr.  Taylor's  death,  says :  "  Sarum  belongs  to  Taylor's  heirs ;  has  three  stacks,  and  is  in  full  blast."  Peter 
Kalm  states  that  at  Chichester  (Marcus  Hook)  "they  build  here  every  year  a  number  of  small  ships  for  sale,  and 
from  an  iron  work  which  lies  higher  up  in  the  country  they  carry  iron  bars  to  this  place  and  ship  them."  This  "iron 
work"  was  certainly  Sarum.  Taylor  was  the  descendant  of  an  English  settler  in  the  province.  His  rolling  and 
slitting  mill  was  the  first  in  Pennsylvania. 

In  1750  there  was  a  "plating  forge  with  a  tilt-hammer"  in  Byberry  township,  in  the  northeastern  part  of 
Philadelphia  county,  the  only  one  in  the  province,  owned  by  John  Hall,  but  not  in  use  in  that  year.  In  the  same 
year  there  were  two  steel  furnaces  in  Philadelphia,  one  of  which,  Stephen  Paschall's,  was  built  in  1747,  and  stood 
on  a  lot  on  the  northwest  corner  of  Eighth  and  Walnut  streets ;  the  other  was  owned  by  William  Branson,  and  was 
located  near  where  Thomas  Penn  "first  lived  at  the  upper  end  of  Chestnut  street."  These  furnaces  were  for  the 
production  of  blister  steel.  There  appear  to  have  been  no  other  steel  furnaces  in  the  province  in  1750.  Whitehead 
Humphreys  was  in  1770  the  proprietor  of  a  steel  furnace  on  Seventh  street,  between  Market  and  Chestnut,  in 
Philadelphia,  where  he  also  made  edge  tools.  In  February,  1775,  Uriah  Woolman  and  B.  Shoemaker,  "in  Market 
street,  Philadeli^hia,"  advertised  in  Dunlap's  Pennsylvania  Pacliet  "Pennsylvania  steel  manufactured  by  W. 
Humphreys,  of  an  excellent  quality,  and  warranted  equal  to  English,  to  be  sold  in  blister,  faggot,  or  flat  bar, 
suitable  for  carriage  springs." 

Eeturning  to  the  Schuylkill  valley,  we  find  in  1751  a  forge  called  Mount  Joy  at  the  mouth  of  East  Yalley  creek, 
on  the  Chester  county  side  of  the  creek,  the  one-third  of  which  was  advertised  for  sale  on  the  4th  of  April  of  that 
year  by  Daniel  Walker,  and  the  remaining  two-thirds  on  the  26th  of  September  of  the  same  year  by  Stephen 
Evans  and  Joseph  Williams.  In  Daniel  Walker's  advertisement  it  was  stated  that  the  forge  was  "not  so  far 
distant  from  three  furnaces."  Pennypaoker,  in  his  Annals  of  Phoenixville  and  its  Vicinity,  says  that  "the  ancestor 
of  the  Walker  family"  had  come  from  England  with  William  Penn,  and  "at  a  very  early  date  had  erected  the 
small  forge  on  the  Valley  creek."  It  is  clear,  however,  that  in  1751  Daniel  Walker  owned  only  the  one-third  of  the 
forge,  Evans  and  Williams  owning  the  remainder.  In  1757,  as  we  learn  from  Mrs.  -James,  the  foige  Avas  sold  to 
John  Potts  by  the  executors  of  Stephen  Evans.  In  1773  it  was  owned  by  Joseph  Potts,  at  which  time  ii  continued 
to  be  legally  designated  as  Mount  Joy  forge,  although  for  some  time  previously  it  had  been  poijularly  known  as 
Valley  forge.  In  that  year  Joseph  Potts  sold  the  half  of  the  forge  to  Colonel  William  Dewees.  The  pig  iron 
used  at  Valley  forge  was  hauled  from  Warwick  furnace.  In  September,  1777,  the  forge  was  burned  by  the  British, 
and  in  December  of  the  same  year  the  American  army  under  Washington  was  intrenched  on  the  Montgomery  county 
side  of  Valley  creek,  opposite  Valley  forge.  General  Washington's  headquarters  were  established  at  the  substantial 
stone  house  of  Isaac  Potts,  also  on  the  Montgomery  county  side  of  Valley  creek.  This  house  is  still  standing.  Isaac 
Potts  was  not,  however,  at  this  time  an  owner  of  Valley  forge.  After  the  close  of  the  Eevolutionary  war  Isaac  and 
David  Potts,  brothers,  erected  another  forge  on  the  Montgomery  county  side  of  Valley  creek  and  about  three-eighths 
of  a  mile  below  the  old  Mount  Joy  forge.  A  new  dam  was  built,  Avhich  raised  the  water  partly  over  the  site  of  the 
old  forge.  About  the  same  time,  and  as  early  as  1786,  a  slitting  mill  was  built  on  the  Chester  county  side  of  the 
stream  by  the  same  persons.  The  new  forge  was  called  Valley  forge.  It  was  in  ruins  in  1816.  About  1824  all  the 
iron  works  at  the  town  of  Valley  Forge  were  discontinued.  Mrs.  James  says  that  "nothing  now  remains  but  an 
immortal  name." 
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Charmiug-  forge,  ou  Tulpehockeii  creek,  two  miles  from  Womelsdorf,  in  Berks  coimly,  was  built  in  1749, 
probablj'  by  Pennsylvania  Germans,  as  we  iiiid  that  in  1754  it  was  styled  Tulpelioclcen  Msen  Hammer.  This  forge 
is  still  in  operation.  Another  early  forge  in  the  Schuylkill  valley  was  Ainity  forge,  on  the  Manatawny  or  one  of  its 
branches.  Helmstead,  Union,  and  Pottsgrove  were  the  names  of  other  forges  existing  in  1750.  Mary  Ann  furnace, 
in  Long  Swamp  township,  Ber]!:s  county,  was  in  (existence  as  early  as  17G2,  when  it  was  owned  by  George  Eoss  and 
George  Bge.  This  furnace  was  in  blast  until  1809.  Olej'  furnace,  on  Manatawny  creek,  about  eleven  miles 
northeast  of  Eeading,  was  bnilt  in  177(1,  by  Daniel  TJdree,  a  renusylvania  German,  and  is  still  in  operation.  In 
1780  a  forge  of  the  same  name  was  built  on  the  same  .stream  by  Mr.  Udree.  It  has  been  abandoned  since  1856. 
Green  Tree  forge,  near  Eeading,  was  built  in  1770.  On  William  Scull's  map  of  1770  Moselem  forge,  on  Maiden 
creek,  Berks  county,  and  Gulf  forge,  on  Gulf  creek,  in  Upper  ^lerion  township,  Montgomery  county,  are  noted. 

William  Bird  was  an  enterprising  Englishman  who  established  several  iron  enterprises  in  Berks  county  before 
the  Eevolution.  A  person  of  this  name  was  a  witness  of  Thomas  Eutter's  will,  on  November  27,  1728,  viixeii  he 
api:)ears  to  have  been  a  resident  of  Amity  township,  Berks  county.  In  1740  or  1741  William  Bird  built  a  forge  on 
Hay  creek,  near  its  entrance  into  tlie  Schuylkill,  where  the  town  of  Birdsboro  now  stands.  In  1759  he  built 
Hopewell  furnace,  on  French  creek,  in  Union  townshii),  Berks  county,  which  is  still  in  operation  and  still  using 
charcoal.  In  the  same  year  he  built  Xew  Pine  forge,  near  Hox)ewell  furnace,  in  the  same  township.  As  early  as 
1760  he  built  Eoxborough  furnace  in  Heidelburg  township,  Berks  county,  the  name  of  which  was  subsequently 
changed  to  Berkshire.  Dying  in  17G2,  his  estate  was  divided  between  his  six  children  and  his  widow.  Berkshire 
furnace  fell  to  a  son,  Mark  Bird,  who  in  1704  sold  it  to  John  Patton  and  his  wife  Bridget,  who  had  been  the  wife  of 
William  Bird.  In  1789  Bridget  Patton,  again  a  wid<jw,  sold  the  furnace  to  George  Ege.  ilark  Bird  built  a  rolling 
and  slitting  mill  and  a  nail  factory  at  Birdsboro  about  the  time  of  the  Eevolution.  He  also  built  Spring  forge  in 
Oley  township,  and  Gibraltar  forges  in  Eobeson  township.  At  Trenton,  New  Jersey,  he  manufactured  wire.  He 
failed  in  business  about  1788. 

Elizabeth  furnace,  near  Brickersville,  in  Lancaster  county,  on  Middle  creek,  a  branch  of  Conestoga  creek,  was 
built  about  1750  by  John  Huber,  a  Pennsylvania  German.  It  was  a  small  furnace,  and  did  not  prove  to  be 
profitable.  In  1757  Huber  sold  it  to  Henry  William  Stiegel  and  his  partners,  who  built  a  new  and  larger  furnace, 
which  was  operated  until  1775,  when,  through  Stiegel's  embarrassments,  it  passed  into  the  hands  of  Daniel  Benezet, 
who  leased  it  to  Eobert  Coleman,  who  subsequently  bought  it  and  eventually  became  the  most  prominent 
ironmaster  in  Pennsylvania  at  the  close  of  the  last  centurj-  and  far  into  the  j)resent  century.  Bishop  states  that 
"some  of  the  first  stoves  cast  in  this  country  were  made  by  Baron  Stiegel,  relics  of  which  still  remain  in  the  old 
families  of  Lancaster  and  Lebanon  counties."  Eev.  Joseph  Henry  Dubbs,  of  Lancaster,  says  that  Stiegel's  stoves 
bore  the  inscrij)tion : 

Baron  Stiegel  'mt  tier  viann 
Der  die  Ofen  maelun  katiii. 

That  is,  "Baron  Stiegel  is  the  man  who  knows  how  to  make  stoves."     On  the  fui-nace  erected  by  Huber  the 
following  legend  was  inscribed: 

John  Huher,  der  crsfe  Diiitsclw  man 
Der  das  Eiscntrerl'  roUfnreii  I'ttnn. 

Freely  translated  this  inscription  reads :  "John  Huber  is  the  (irst  German  who  knows  how  to  make  iron." 

Henry  William  Stiegel  was  a  man  of  great  enterpriser  and  business  capacity,  but  of  a  too  sanguine  temperament  j 
hence  his  failure  where  others  succeeded.  On  the  51  h  of  February,  1703,  he  was  associated  with  Charles  and 
Alexander  Stedman  as  a  lessee  of  Charming  forge.  In  1772  the  forge  was  leased  by  him  and  Paul  Zantzinger  to 
George  Zantzinger  and  George  Ege.  Between  1700  and  1770  he  established  a  glass  factory  at  Mauheim,  in 
Lancaster  county,  called  the  American  tiint  glass  factory,  which  was  in  operation  as  late  as  1774.  He  was  a  native 
of  Germany,  arriving  in  this  country  on  August  31,  1750,  (old  style,)  in  the  ship  Nancy  from  Eotterdam.  He  is 
buried  in  the  Lutheran  graveyard  in  Heidelberg  townsliip,  Berks  county,  a  few  miles  from  Womelsdorf.  In  his 
last  days  he  taught  school  in  this  township. 

Aftc^r  Elizalieth  furnace  came  into  the  possession  of  Eobert  Coleman  he  cast  shot  and  shells  and  cannon  for 
the  Continental  army,  and  some  of  the  transactions  which  occurred  between  him  and  the  Government  in  settlement 
of  his  accounts  for  these  supplies  are  very  interesting.  On  November  10,  1782,  appears  the  following  entry:  "By 
cash,  being  the  value  of  42  German  prisoners  of  war,  at  £30  eacii,  £1,200;"  and  on  June  14,  1783,  the  following: 
"By  cash,  being  the  value  f>f  28  Gei'inan  prisoTiers  of  war,  at  £30  each,  £S40. "  In  a  foot  note  to  these  cri'ilits 
Eobert  Colemaii  certifies  "on  honour"  tliat  the  above  70  prisoners  were  all  that  were  over  secured  by  him,  one  of 
whom  lieing  returned  is  to  Ixi  deducted  when  he  produces  the  inoper  voucher.  Eaipp,  in  his  history  of  Lancaster 
county,  mentions  that  in  1843  he  A'isited  one  of  the  Hessian  mercenaries  who  was  disposed  of  in  this  manner  at  the 
close  of  the  war  for  the  sum  of  £80,  for  the,  teiin  of  three  years,  to  (Japtain  Jacob  Zimmerman  of  that  county. 

Elizabeth  furnace,  continued  in  0]ieration  until  l.S5(J,  when  it  was  abandoned  by  its  owner,  Hon.  G.  Dawson 
Coleman,  tlio  grandson  of  Robert  Coleman,  for  want  of  wood. 

Among  the  persons  who  \\er<'  employed  iit  Windsor  Ibrges  under  the  "English  company"  was  James  Old,  a 
forgeman.     He  was  slirewd  and  energetic.     About  1705  lie  bnilt  Pool  forge  on  Conestoga  creek,  about  a  mile  below 
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Windsor  forges.  Early  records  mention  Ins  ownership  of  Quitai)iilnlla  forii;e,  near  Jjebanon,  and  of  Speedwell  for.^e, 
on  Ilainmer  creek,  in  Lancaster  county.  Tradition  also  associates  his  name  with  the  ownership  of  other  forges  in 
Chester,  Lancaster,  and  Berks  counties.  In  1774  he  was  a  lessee  of  Eeading  furnace,  on  French  creek.  In  1795 
he  conveyed  Pool  forge  and  about  700  acres  of  land  attached  to  it  to  his  son,  Davies  Old. 

James  Old  was  born  in  Wales  in  1730.  ITe  emigrated  to  Pennsylvania  previous  to  Sei)teuilier  7,  1754,  when 
his  name  for  the  first  time  appears  in  the  register  of  Bangor  church,  at  Glmrchtown,  Lancaster  county,  as  the 
contributor  of  £5  toward  the  erection  of  the  church  building.  Soon  after  his  settlement  at  Windsor  he  married 
]Margaretta  Davies,  a  daughter  of  Gabriel  Davies,  of  Lancaster  county.  Gabriel  Davies  is  sui)iiosed  to  ha\e  Ix'cn 
tlie  owner  of  the  site  on  which  Pool  forge  was  built.  James  Old  died  ou  May  1, 1800,  in  his  79th  year,  and  is  buried 
in  the  graveyard  of  Bangor  clmrch.  He  was  one  of  the  most  enterprising  and  Kucccssl\d  of  early  Pennsylvania 
ironmasters.  He  had  a  brother  William,  also  a  forgeman,  who  had  been  employed  at  Windsor  forges,  and  who 
afterw-anls  embarked  in  the  manufacture  of  bar  iron  on  his  own  account. 

William  Old,  a  son  of  James  Old,  married  Elizabeth  Stiegel,  the  daughter  of  Baron  Stiegel.  She  is  buried  in  the 
same  graveyard  which  holds  the  remains  of  her  lather.     Mrs.  Henry  Morris,  of  Philadelphia,  is  her  grand-daughter. 

Robert  Ooleman  was  in  his  younger  days  in  the  service  of  James  Old,  and  while  with  him  at  Eeading  furnace 
iu  1773  he  married  his  daughter  Ann.  Soon  after  his  marriage  he  rented  Salford  forge,  above  ISTorristown,  in 
Montgomery  county,  where  he  rem:iined  three  years.  While  at  this  forge  he  manufactured  chain  bars,  which  were 
designed  to  span  the  Delaware  river  for  the  defense  of  Phdadelphia  against  the  approach  of  the  British  fleet. 
Prom  Saltbrd  forge  he  went  to  EUzabeth  furnace.  He  was  born  near  Castle  Fin,  in  Donegal  county,  and  not  far 
from  the  city  of  Londonderry,  iu  Ireland,  ou  the  4th  of  November,  1748.  In  1764,  when  10  years  old,  he  left 
Ireland  for  America.     He  died  at  Lancaster  in  1825,  at  which  place  he  is  buried. 

Cyrus  Jacobs  married  Margaretta,  another  daughter  of  James  Old,  about  1782.  At  that  time  he  was  living 
at  Church  town,  in  the  employment  of  James  Old  as  a  (derk  at  Pool  forge.  He  was  at  Gibraltar  forge,  in  Berks 
county,  in  1787,  and  at  Hopewell  forge,  in  Lancaster  county,  from  1789  to  1792.  Tradition  says  that  he  was  a  lessee 
of  both  these  forges  from  James  Old.  In  1793  he  built  Spring  Grove  forge,  on  Concstoga  creek,  about  three  miles 
west  of  Pool  forge,  and  iu  1799  he  purchased  Pool  forge  from  Davies  Old.  Both  these  forges  were  active  until  1850, 
after  which  they  were  abandoned.  The  Jacobs  family  came  to  Pennsylvania  from  Wales  about  1693,  and  settled 
on  Perkiomen  creek.     Cyrus  Jacobs  was  born  in  1761,  and  died  in  1830  at  Whitehall,  near  Churchtown. 

Cornwall  furnace,  located  within  the  limits  of  the  now  celebrated  Cornwall  ore  hills,  on  Furnace  creek,  in 
Lebanon  county,  a  few  miles  south  of  Lebanon,  was  built  in  1742  by  Peter  Grubb,  whose  descendants  to  this  day 
have  been  prominent  Pennsylvania  ironmasters.  He  was  the  son  of  John  Grubb,  a  native  of  Cornwall,  in  England, 
who  emigrated  to  this  country  in  the  preceding  century,  landing  at  Grnbb's  Landing,  on  the  Delaware,  near  Wil- 
mington, at  which  latter  x)lace  he  is  buried.  There  is  record  evidence  that  Peter  Grubb  was  already  an  ironmaster 
before  he  built  Cornwall  furnace,  and  a  tradition  in  his  family  says  that  iu  1735  he  built  a  furnace  or  bloomarj', 
most  likely  the  latter,  about  five-eighths  of  a  mile  from  the  site  of  Cornwall  furnace.  He  died  intestate  about  1754, 
and  his  estate,  including  the  Cornwall  ore  hills,  descended  to  his  two  sons,  Curtis  and  Peter  Grubb — both  afterwards 
colonels  m  the  Eevolutiou. 

In  1756,  just  after  the  death  of  Peter  Grubb,  Acrelius  wrote  of  Cornwall  furnace  as  follows :  "  Cornwall,  or 
Grubb's  iron  works,  in  Lancaster  county.  The  mine  is  rich  and  abundant,  forty  feet  deep,  commencing  two  feet 
under  the  earth's  surface.  The  ore  is  somewhat  mixed  with  sulphur  and  copper.  Peter  Grubb  was  its  discoverer. 
Here  there  is  a  furnace  which  makes  twenty-four  tons  of  iron  a  week,  and  keeps  six  forges  regularly  at  work — two 
of  his  own,  two  belonging  to  Germans  in  the  neighborhood,  and  two  in  Maryland.  The  pig  iron  is  carried  to  the 
Susquehanna  river,  thence  to  Maryland,  and  finally  to  England.  The  bar  iron  is  sold  mostly  in  the  country  and  in 
the  interior  towns;  the  remainder  in  Philadelphia.  It  belongs  to  the  heirs  of  the  Grubb  estate,  but  is  now  rented 
to  Gurrit  &  Co."     The  firm  was  doubtless  Garret  &  Co. 

During  the  Eevolution  Cornwall  furnace  cast  cannon  and  shot  and  shells  for  the  Continental  army.  It  is 
still  in  operation,  and  is  the  oldest  active  charcoal  firruace  iu  the  United  States.     It  has  always  used  charcoal. 

In  17.S5  Eobert  Coleman  purchased  a  one-sixth  interest  in  Cornwall  furnace  and  the  ore  hills.  After  that  year, 
through  successive  purchases  from  the  Grubbs,  he  obtained  four  additional  sixths  of  the  Cornwall  property.  His 
total  purchases  of  this  valuable  property  remain  in  the  hands  of  his  descendants  to-day. 

Martic  forge,  on  Pequea  creek,  near  the  present  village  of  Colemanville,  Lancaster  county,  was  built  in  1755, 
and  is  still  in  operation.  Early  in  this  century  cemented  or  blister  steel  was  made  here.  Mr.  E.  S.  Potts,  one  of 
the  present  owners  of  Martic  forge,  writes  us  as  follows  :  "  There  used  to  be  a  small  rolling  mill  near  the  forge  that 
stopped  running  some  flfry  years  ago.  There  was  also  a  charcoal  furnace  called  Martic  some  six  miles  east  of  the 
forge,  but  I  have  been  unable  to  ascertain  its  history  beyond  the  fact  that  it  was  owned  and  operated  by  the  Martic 
Forge  Company ;  when  that  was,  however,  or  how  long  it  was  in  blast,  I  cannot  learn.  The  old  cinder  bank  is  still 
visible.  During  the  Eevolution  round  iron  was  drawn  under  the  hammer  at  the  forge  aud  bored  out  for  musket 
barrels  at  a  boring  mill,  in  a  very  retired  s])ot,  ou  a  small  stream  far  off  from  any  public  road,  doubtless  with  a 
view  to  prevent  discovery  by  the  enemy.     The  site  is  still  visible." 

In  1769  Martic  furnace  and  forge  were  advertised  for  sale  by  the  sheriff,  together  with  3,400  acres  of  land  aud 
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other  property — "all  late  the  property  of  Thomas  Smith,  James  Wallace,  and  James  Fulton."  The  furnace  was  in 
existence  in  1793,  but  it  was  not  then  active. 

Hopewell  forge,  on  Hammer  creek,  in  Lancaster  county,  about  ten  miles  south  of  Lebanon,  was  built  by  Peter 
Grubb  soon  after  he  built  Cornwall  furnace.  Speedwell  forge,  on  the  same  stream,  near  Brickersville,  in  Lancaster 
county,  was  built  in  1750,  also  by  Peter  Grrubb. 

The  iron  industry  of  Pennsylvania  crossed  the  Susquehanna  at  a  very  early  period.  Acrelius  says  that  there 
was  a  bloomary  in  York  county  in  175G,  owned  by  Peter  Dicks,  who  had  but  recently  discovered  "the  mine." 
Spring  forge,  m  the  same  county,  w;i,s  built  in  1770,  was  still  in  operation  in  1849,  and  was  abandoned  about  1850. 
About  the  year  1760  a  forge  was  built  at  Boiling  Springs,  in  Cumberland  county,  forming  the  nucleus  of  the 
Carlisle  iron  works,  which  afterwards  included  a  blast  furnace,  a  rolling  and  slitting  mill,  and  a  steel  furnace.  The 
furnace  was  built  soon  after  1702  by  a  company.  Michael  Ege  was  the  proprietor  after  1782.  On  a  tax  list  at 
Carlisle  Robert  Thornburg  &  Co.  appear  in  1707  as  the  owners  of  a  forge  to  which  1,200  acres  of  land  were 
attached.  We  cannot  locate  this  forge.  A  forge  is  supposed  to  have  been  built  at  Mount  Holly  in  17C5.  Pine 
Grove  furnace,  in  the  same  county,  was  built  about  1770  by  Thornburg  &  Arthur.  In  1782  Michael  Ege  became 
part  owner  and  subsequently  sole  owner.  A  forge  was  attached  to  this  furnace.  Both  the  furnace  and  forge  are 
still  in  operation.  Xo  other  iron  works  west  of  the  Susquehanna  are  known  to  have  been  established  previous 
to  the  Eevolution.  About  1777  "William  Denning,  an  artificer  of  the  Eevolutionary  army,  had  a  forge  in  active 
operation  at  Middlesex,  in  Cumberland  county,  at  which  he  manufactured  wrought-iron  cannon. 

Although  all  of  the  iron  enterprises  which  were  established  in  Pennsylvania  jjrior  to  the  Eevolution  have  not 
been  mentioned  in  the  preceding  pages,  those  which  have  been  mentioned  indicate  remarkable  acti^dty  in  the 
development  of  the  iron  resources  of  the  province.  Pennsylvania  was  one  of  the  last  of  the  thirteen  colonies  to  be 
occupied  by  permanent  English  settlements,  and  even  after  these  settlements  were  made  a  long  time  elapsed  before 
the  erection  of  iron  works  was  successfully  undertaken.  Very  strangely,  the  business  of  manufacturing  iron  was 
not  fairly  commenced  in  Pennsylvania  until  1710,  but  after  this  time  it  grew  rapidly,  and  in  the  sixty  years  which 
intervened  before  the  commencement  of  hostilities  with  the  mother  country  probably  sixty  blast  furnaces  and 
forges  were  built — a  rate  of  progress  which  was  not  attained  by  any  other  colony  in  the  same  period.  Acrelius 
said  in  17.jO  :  "Pennsylvania,  in  regard  to  its  iron  works,  is  the  most  advanced  of  all  the  American  colonies." 
Many  of  these  enterprises  were  upon  a  scale  that  would  have  done  credit  to  a  much  later  period  of  the  American 
iron  industry.  Cornwall  and  ^Varwick  furnaces  were  each  .32  feet  high,  21i  feet  square  at  the  base,  and  11  feet 
square  at  the  top.  Warwick  was  at  hrst  9  feet  wide  at  the  boshes,  but  was  afterwards  reduced  to  7J  feet.  The 
forges  were  usually  those  in  which  pig  iron  was  refined  into  bar  iron  "in  the  Walloon  style,"  as  stated  by  Acrelius. 
There  were  few  ore  bloomaries,  and  ueaily  all  of  thrse  were  built  at  an  early  day.  Acrelius  mentions  only  one  of 
this  class — Peter  Dicks'  bloomary,  in  York  county.  The  smaller  furnaces  yielded  only  from  IJ  to  2  tons  of  pig  iron 
daily,  but  the  larger  ones  yielded  from  .?>  to  1  tons.  The  Peailiug  and  Warwick  furnaces,  when  in  blast,  each  made 
from  25  to  30  tons  of  iron  per  w  eek.  The  furnaces  were  used  to  produce  both  pig  iron  and  castings,  the  latter 
consisting  of  stoves,  pots,  Icettles,  andirons,  and  similar  articles.  Of  the  product  of  the  forges  Acrelius  says  that 
"one  forge,  with  three  hearths  in  good  condition,  and  well  attended  to,  is  expected  to  give  2  tons  a  week."  The 
same  author  says  that  '-for  four  months  in  summer,  when  the  heat  is  must  oppressive,  all  labor  is  suspended  at  the 
furnaces  and  forges."  The  scarcity  of  water  at  this  season  would  also  have  much  to  do  with  this  suspension,  all 
of  the  Works  being  0[)erated  by  water-power.  It  was  not  until  about  the  close  of  the  first  third  of  the  present 
century  that  blovnug  engines  were  used  to  produce  the  blast  at  either  furnaces  or  forges  in  Pennsylvania,  or  in 
any  other  state.  At  first  large  leather  bellows  were  used  to  blow  both  the  fumaces  and  the  forges,  but  afterwards, 
about  the  tiiue  of  the  lievolution,  wooden  cylinders,  or  "tubs,"  were  substituted.  Peading,  AVarwick,  and  Cornwall 
furnaces — three  of  the  best  furnaces  of  the  last  century — retained  their  long  leather  bellows  until  a  late  day.  The 
Cornwall  bellows  was  20  feet  7  iuches  long,  5  feet  10  inches  across  the  breccli,  and  11  inches  at  the  insertion  of  the 
nozzle.  Only  one  tuyere  was  used  at  the  fiu-naces.  The  fuel  used  was  exclusively  charcoal,  and  the  blast  was 
always  cold.     About  100  bushels  of  charcoal  were  re(]uired  to  produce  from  the  ore  a  ton  of  hammered  bar  iron. 

THE    MANUFACTUPE  OF    CHARCOAL  IKOX  IN    EASTERN    PENNSYLVANIA  AFTER   THE 

REVOLUTION. 

After  the  Re\'olutiou  the  business  of  manufiicturing  iron  received  a  fresh  impulse  in  the  eastern  part  of 
Pennsylvania,  and  was  farther  extendcil  into  tlie  interior.  Chester,  Lancaster,  and  Berks  counties  shared 
conspicuously  in  the  development  at  this  period  of  the  leading  manufacturing  industry  of  the  state,  ilany  blast 
furnaces  and  forges  and  a.  few  rolling  and  slitting  mills  were  built  in  these  counties  before  1800,  and  after  the 
bcgiiuiing  ol  the  present  ccntuiy  this  activity  was  continued.  A  few  of  the  more  important  enterprises  in  each  of 
these  counties  and  in  olher  eastern  count  ies  may  be  mentioned. 

In  1790  Benjaiiiiu  Longslreth  er(;cted  a  rolling  and  .-lilting  mill  at  Phajnixville,  where  the  foundry  now  stands, 
to  roll  bars  into  i)lates  to  l)e  slit  into  nail  rods.  This  was  the  Ijeginniug  of  the  inesent  extensive  works  of  th& 
Phoenix  Iron  Company. 
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Federal  slitting  mill,  on  Buck  run,  about  four  miles  south  of  Ooatesville,  in  East  Fallowfleld  township,  Chester 
county,  was  built  in  1795  by  Isaac  Pennook.  The  name  of  this  mill  was  afterwards  changed  to  Eokeby  rolling-  mill. 
It  was  used  to  roll  sheet  iron  and  nail  plates  and  to  slit  the  latter  into  nail  rods.  It  continued  in  operation  until 
1864,  when  it  was  burned  down  and  abandoned.  During  the  latter  part  of  its  history  it  roUed  boiler  plates.  A 
paper  mill  now  occupies  its  site.  About  1810  I\Ir.  Penuock  built  the  Brandywine  rolling  mill  at  Ooatesville,  which 
was  afterwards  operated  for  him  by  Dr.  Charles  Lukens,  who  had  been  employed  at  the  Federal  slitting  mill.  At 
this  mill  it  is  claimed  that  the  first  boiler  plates  in  the  United  States  were  rolled  by  Dr.  Lukens  m  1816.  The 
puddling  mill  of  the  Lukens  rolling  mill  at  Coatesville  occupies  to-day  the  site  of  the  Brandywine  mill.  Upon  the 
death,  in  1825,  of  Dr.  Lukens,  who  had  become  the  owner  of  the  Brandywine  mill,  the  management  of  the  mill 
devolved  upon  his  wife,  by  whom  the  business  was  greatly  extended  and  profitably  conducted  for  tweuty  years. 
As  a  tribute  to  her  memory  the  name  of  the  works  was,  after  her  death,  changed  to  Lukens  rolling  mill. 

Mount  Hope  furnace,  located  on  the  Big  Chiquisalunga  creek,  in  Lancaster  county,  about  ten  miles  south  of 
Lebanon,  was  built  in  1785  by  Peter  Grubb,  Jr.,  and  is  still  operated  by  members  of  the  Grubb  family.  Colebrook 
iurnace,  on  the  Conewago,  in  Lebanon  county,  seven  miles  southwest  of  Cornwall  furnace,  was  built  by  Eobert 
Colema,n  in  1791  and  abandoned  about  1860.  Mount  Vernon  furnace,  on  the  same  stream,  about  twenty-three  miles 
west  of  Lancaster,  and  in  Lancaster  county,  was  built  in  1808  by  Henry  Bates  Grubb.  A  second  furnace  of  the 
same  name  was  built  near  the  first  in  1831.  Both  have  been  abandoned.  Conowingo  furnace,  on  the  creek  of  the 
same  name,  and  about  sixteen  miles  southeast  of  Lancaster,  was  built  m  1809.  About  1840  steam-power  for  driving 
the  blast  was  successfully  introduced  by  its  owner,  James  M.  Hopkins,  the  boilers  being  placed  at  the  tunnel-head. 
Soon  after  the  introduction  of  steam  at  Conowingo  furnace  it  was  successfully  applied  to  Cornwall  furnace  by  the 
manager,  Samuel  M.  Eeyuolds. 

In  1786  there  were  seventeen  furnaces,  forges,  and  sHtting  mills  within  thirty-nine  miles  of  Lancaster.  In  1838 
there  were  102  furnaces,  forges,  and  rolling  mills  within  a  radius  of  fifty-two  miles  of  Lancaster.  At  this  time 
Lancaster  was  the  great  iron  center  of  eastern  Pennsylvania. 

In  1805  there  were  seven  forges  and  one  slitting  mill  in  Delaware  county.  Franklin  rolling  mill,  at  Chester,  in 
Delaware  couuty,  was  builfc  in  1808.  In  182S  there  were  in  this  county  five  rolling  and  slitting  mills  and  some 
manufactories  of  finished  iron  products. 

The  Cheltenham  rolling  mill,  on  Tacony  creek,  in  ■Moutgomery  county,  one  mile  below  Shoemakertown,  was 
built  in  1790.     In  1856  it  was  owned  and  operated  by  Eowlaud  &  Huut ;  it  has  since  been  abandoned. 

Joanna  furnace,  on  Hay  creek,  in  Berks  county,  was  built  as  early  as  JMarch,  1793.  It  is  still  in  operation,  and 
still  uses  charcoal.  A  neighboring  furuace  called  Eebecca  was  situated  in  Chester  county,  and  was  in  existence  in 
1793.  Eeading  furnace,  two  miles  east  of  Womelsdoif,  in  Berks  county,  was  built  iu  1793  by  George  Ege,  on  the 
site  now  occupied  by  the  Eobesouia  furnaces.  It  was  a  near  neighbor  of  Berkshire  furnace.  Sally  Ann  furnace,  in 
Eockland  township,  about  five  miles  south  of  Kutztowu,  was  built  in  1791.  After  having  been  idle  for  many  years 
it  was  refitted  in  1879  and  is  now  in  operation  under  the  name  of  Eockland  furnace.  Iu  1798  there  were  six  furnaces 
and  six  forges  in  Berks  couuty.     In  1832  there  were  eleven  furnaces  and  twenty-one  forges. 

The  first  iron  enterprises  in  the  Lehigh  valley  are  said  to  have  been  established  in  the  last  century,  in  Carbon 
couuty.  These  were  Maria  forge  and  furnace,  on  Pocopoco  creek,  near  Weissport.  The  forge  is  said  to  have  been 
built  in  1753.  It  was  abandoned  in  1858,  and  the  furnace  iu  1801.  Several  charcoal  iron  enterprises  were  established 
in  this  valley  during  the  early  part  of  the  present  century,  including  a  few  bloomaries.  All  of  the  forges  and 
bloomaries  in  the  Lehigh  valley  have  been  abandoned.  Xearly  all  of  the  bloomaries  were  supplied  with  ore  from 
northern  New  Jersey.  Of  the  charcoal  furnaces  only  one  is  now  in  operation  which  uses  charcoal — East  Penn, 
formerly  Pennsville,  in  Carbon  county,  built  in  1837.  In  1836  a  rolling  mill  and  wire  factory  were  built  at  South 
Easton,  in  Xorthampton  county,  by  Stewart  &  Co.     This  was  probably  the  first  rolling  mill  in  the  valley. 

In  1805  there  were  two  forges  in  Yorli  county,  one  of  which  was  Spring  forge,  which  stood  on  Codorus  creek. 
Castle  Fin  forge,  formerly  called  Palmyra  forge,  on  Muddy  creek,  in  York  county,  was  built  in  1810,  by  a  person 
named  Withers,  and  rebuilt  in  1827  by  Thomas  Burd  Coleman,  who  also  erected  a  steel  furnace  about  1831.'.  Both 
have'  been  abandoned.  In  its  day  Castle  Fin  forge  was  a  very  prominent  enterprise.  In  1850  there  were  five 
furnaces  and  three  forges  in  this  county.     Since  then  its  iron  industiy  has  sensibly  declined. 

Chestnut  Grove  furnace,  at  Whitestown,  in  Adams  county,  was  built  in  1830,  and  is  still  active.  About  1830 
Maria  furnace  was  built  iu  Hamiltouban  township,  in  this  county,  by  Stevens  «&  Paxton  (Thaddeus  Stevens),  but 
was  abandoned  about  1837. 

The  first  furnace  in  Franklin  county'  was  Mount  Pleasant,  iu  Path  valley,  five  miles  northwest  of  Loudon, 
which  was  erected  soon  after  the  peace  of  1783  by  three  brothers,  William,  Benjamin,  and  George  Cliambers.  A 
forge  was  also  erected  by  them  as  early  as  1783.  This  furuace  and  forge  were  destroyed  in  1843.  A  furnace  called 
Eichmond,  built  iu  1805,  now  occupies  the  site  of  Mount  Pleasant  furuace.  Soundwell  forge,  at  Eoxbury,  sixteen 
miles  north  of  Chatubersburg,  on  Conodoguinet  creek,  was  built  in  1798,  by  Leephar,  Crotzer  &  Co.,  and  was  active 
until  1857.  Eoxbury  furnace,  at  or  near  the  same  place,  was  built  in  1815  by  Samuel  Cole,  and  is  now  abandoned. 
In  the  old  "pack-horse"  days  there  was  an  active  iron  trade  carried  on  at  Eoxbury.  Carrick  forge,  four  miles  from 
Fannettsburg,  in  Franklin  county,  was  built  in  1800,  and  was  in  operation  in  1850.     A  furnace  of  the  same  name 
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was  built  iu  1S2S  by  General  Siimuel  Dunn,  which  is  still  active.  Louihju  iov^c-  and  furnace  were  built  about  1790 
by  Colonel  James  Chambers,  and  destroyed  aliout  1840.  Yalley  forgo,  near  Loudon,  in  Franklin  county,  was  built 
in  1804,  and  abaudoued  after  1S50.  Other  old  forges  in  Franklin  county  were  aljandoned  before  1850.  Mont  Alto 
furnace,  in  the  same  county,  was  built  in  1807  by  Daniel  and  Samuel  Hughes,  and  is  still  active.  Two  forges  of  the 
same  name,  which  are  yet  in  i)])cratioii,  wore  built  in  1800  and  1810  about  four  miles  from  the  furnace.  A  foundry 
was  built  in  1815,  a  rolling  mill  in  18-">2,  and  a  nail  factory  in  1835.  About  1850  the  nail  factory  was  burned  down, 
and  soon  after  1857  the  mill  was  abandoned. 

Caledonia  forge,  in  Franklin  county,  on  Oouococheague  creek,  ten  miles  southeast  of  Chambersburg,  was  built 
in  18.30  by  Ste\'ens  &  Paxton.  Caledonia  furnace,  at  tlie  same  ])lace.  was  built  in  18:'>7  by  the  same  firm,  after  the 
abandonment  of  Maria  furnace,  in  Adams  county.  For  many  years  previous  to  1803  Ihis  furnace  and  forge  were 
owned  by  Hon.  Thaddeus  Stevens,  in  which  year  they  were  burned  by  the  Coufed(;rates,  under  General  Lee,  when 
on  the  march  to  Gettyslmrg.  Franklin  furnace,  in  St.  Thomas  towusliip,  was  built  by  Peter  and  George  Housum 
in  1828,  and  is  still  running  on  cliarcoal.  There  were  a  few  other  charcoal  furnaces  in  this  county  which  have  left 
scarcely  their  names  by  which  to  be  nanembered.  Early  in  the  present  centurj^  nails  and  edge  tools  were  made  in 
large  quantities  at  several  establishments  at  ('liamliersburg  and  in  its  vicinity.  One  of  these,  the  Couococheague 
rolling  mill  and  nail  factory,  was  established  liy  Brown  &  Watson  in  1814. 

Liberty  forge,  at  Lisburn,  on  Yellow  Breeches  creek,  in  Cumberland  county,  was  built  in  1790,  and  is  still 
active.  An  older  forge,  long  abandoned,  is  said  to  have  been  built  at  Lisburn  in  1783.  A  few  other  forges  in 
Cumberland  county  were  built  prior  to  1800.  Cumberland  furnace,  ten  miles  southwest  of  Carlisle,  on  Yellow 
Breeches  creek,  is  said  to  have  been  built  in  1794  by  ^Michael  Ege.  It  blew  out  permanently  iu  December,  1854. 
Holly  furnace,  at  Papertown,  in  the  sanu-  county,  is  said  to  have  been  built  about  1785  by  Stephen  Foulk  and 
William  Cox,  Jr.  A  forge  was  in  existence  liere  iu  1848.  Holly  furnace  was  torn  down  iu  1855  to  give  place  to 
a  jiax^er  mill.  It  was  once  owned  by  Michael  Ege.  Two  furnaces,  now  abandoned,  once  stood  near  Shippensburg 
in  this  county — Augusta,  built  in  1824,  and  ^lary  Ann,  built  in  1826.  Big  Pond  furnace,  built  in  1836,  between 
Augusta  and  3Iary  Ann  furnaces,  was  burned  down  in  1S80.  Jacob  ^l.  Haldeman  removed  from  Lancaster  county 
to  Xew  Cumberland,  at  the  mouth  of  Yello\\-  lireeches  ('reek,  on  the  Susquehanna,  about  ISOG.  He  purchased  a 
forge  at  this  place  an<l  added  a  rolling  and  slitting  mill,  which  were  operated  until  about  1826,  when  they  were 
allowed  to  decay.  Fairview  r<jlling  mill,  about  a  mile  from  the  mouth  of  Conodoguinet  (a'cck,  iu  Cumberland 
county,  and  two  miles  above  Harrisburg,  was  built  in  1833  by  Gabriel  Heister  and  Xorman  Callender,  of  Harrisburg, 
to  roll  bar  iron.     -Tared  Pratt,  of  ^la.ssa.chnsutts,  leased  the  mill  in  1836,  and  added  a  nail  factory. 

Michael  Ege  was  for  nearly  fifty  years  a.  jjrominent  ironmaster  of  Cumberland  county,  owning,  a  short  time 
before  his  death,  Pine  Gro\e  furna<'e,  the  Carlisle  iron  works,  Holly  furnace,  and  Cumberland  furnace.  He  and 
his  brother  George  Ege,  already  mentioned,  were  nati\es  of  Holland.     He  died  on  August  31,  1815. 

In  1840  there  w^ere  8  furnaces  and  11  forges,  bloomaries,  and  rolling  mills  in  Franklin  county,  and  6  furnaces 
and  5  forges  and  rolling  mills  in  Ciunberland  county. 

Schuylkill  county  has  had  s(.'veral  forges,  mainly  at  or  near  Port  Clinton,  the  first  of  which  at  that  place 
appears  to  have  been  built  iu  ISOL  Between  ISOO  and  1804  a  small  charcoal  furnace  was  built  by  Peese  &  Thomas 
at  Pottsville.  In  1807  Greenwood  fnrnace  and  forge  were  eret'ted  at  Pottsville  by  John  Pott,  the  founder  of  the 
town,  which  was  laid  out  in  18] 6.  In  1832  there  were  in  operation  in  Schuylkill  county  Greenwood  furnace  and 
forge,  and  Schuyllcill,  Brunswiek,  Pine  (hoN'e,  ^Mah^noy,  and  Swatara  forges.  A  furnace  called  Swatara,  six  miles 
from  Pine  Grove,  was  built  iu  1S30,  whicli  was  fobowed  by  Stanhope  furnace,  still  nearer  to  Pine  Grove,  in  1835. 
All  of  these  were  charcoal  enterprise's. 

In  1785  Henry  Fulton  established  a  "nailery"  in  Dauphin  county,  probably  at  Harnslnirg.  It  is  said  to  have 
been  "only  a  little  remote  from  a  smithy.''  In  isi)5  there  were  twc}  furnaces  and  two  forges  in  the  county.  Oakdale 
forge,  at  Elizabethville,  appears  to  ha\'e  been  built  in  1S30.  Yictoria  furnace,  on  Clark's  creek,  was  built  in  that 
year.  In  1832  there  were  three  forges  and  two  furiiaees  in  th(>  county.  Emeline  furnace,  at  Dauphin,  was  built 
about  1835.  The  first  I'nrnace  at  Middlefown,  in  this  county,  was  built  in  18.'J3,  ami  a  secoiul  furnace  was  built  iu 
1849 — both  cold-blast  charcoal  furnaces.  Maiiada  furnace,  at  AVest  Hanover,  was  built  in  1837  by  E.  B.  &  C.  B. 
Grubb.  The  first  rolling  null  iu  tlit\  county  -w  as  the  old  Harrisburg  mill,  at  Harrisburg,  binlt  in  1836.  The  first 
anthracite  furnace  in  the  county  was  built  at  Harrisburg,  in  1845,  by  Governor  David  II.  Porter.  Hon.  Simon 
Cameron  has  been  prominently  identified  with  the  iron  interests  of  this  county. 

A  furnace  and  forge,  jjrobably  Paxiiurs,  were  iu  operation  iu  Shauiokin  townshi)),  Northumberland  county,  as 
early  as  1830.  Berlin  furnace  and  foige  were  built  near  Hartleytowu,  in  ITuion  county,  in  1S27.  Forest  furnace, 
near  Milton,  in  INorthundjerland  county,  was  built  iu  1810,  and  Beaver  furnace,  near  Middleburg,  in  Snyder  county, 
in  1848 — both  charcoal  furnaces. 

Esther  furnace,  about  three  miles  south  of  Catawissa,  on  East  Roaring  creek,  in  Columbia  county,  was  built  in 

18f)2  by  Michael  Bitter  &  Son,  who  cast  many  stox'es.     In  1836  the  furnace  was  rebuilt  by  Trago   &  Thomas. 

Catawissa  fuiiiiice,  n(Nir  .Mainville,  in  T'olumbiix  county,  was  built  in  1S15,  and  a.  forge  was  built  iu  1S24,  near  the 

same  ijlace.     In  1832  there  were  two  fiii'naces  and  two  forges  iu  Catawissa.  townshi]).     In  1S37  ]3riar  Creek  furnace, 

Sir, 
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two  miles  from  Berwick,  in  Columbia  county,  was  built.  In  1845  Fincher  &  Tlioma«  built  Penn  charcoal  furnace, 
on  Oatawissa  creek,  one  mile  east  of  Catawissa.  All  of  these  furnaces  have  been  abandoned,  but  the  forge  at 
Mainville  is  still  active. 

A  charcoal  furnace  called  Liberty  was  built  at  Mooresburg,  in  Montour  county,  in  1838.  A  furnace  at  Danville, 
in  Montour  county,  was  built  in  1838  to  use  charcoal,  but  was  altered  in  the  following  year  to  use  anthracite. 
Danville  rolUng  mill  was  built  in  1845,  Montour  in  1845,  and  Eough-and-Eeady  in  1847— all  at  Danville. 

About  1778  a  bloomary  forge  was  built  on  Nanticoke  creek,  near  the  lower  end  of  Wyoming  valley,  in  Luzerne 
county,  by  John  and  Mason  P..Alden.  Another  bloomary  forge  was  erected  in  1789  on  Lackawanna  river,  about 
two  miles  above  its  mouth,  by  Dr.  William  Hooker  Smith  and  James  Sutton.  Still  another  bloomary  forge  was 
erected  in  1799  or  1800,  on  Soaring  brook,  at  Scranton,  then  called  Slocum's  Hollow,  by  two  brothers,  Ebenezer  and 
Benjamin  Slocum.  The  product  of  these  bloomaries  was  taken  down  the  Susquehanna  river  in  Durham  boats. 
They  all  continued  in  operation  until  about  1828.  l!fescopeck  forge,  in  Luzerne  county,  was  built  in  1824,  and 
abandoned  about  1854.  Shickshinny  charcoal  furnace  was  built  in  1846,  and  abandoned  about  1860.  In  1811 
Francis  McShane  established  a  small  cut-nail  factory  at  Wilkesbarre,  "  and  used  anthracite  coal  in  smelting  the 
iron."  Wyoming  rolling  mill,  at  Wilkesbarre,  was  built  iu  1842,  and  abandoned  about  1850.  It  was  followed  by 
Lackawanna,  at  Scranton,  in  1844.  Lackawanna  county  owes  its  present  prominence  iu  the  iron  industry  to  the 
courage,  energy,  and  business  sagacity  of  two  brothers,  George  W.  and  Selden  T.  Scranton,  and  their  cousin, 
Joseph  H.  Scranton,  the  two  brothers  commencing  operations  in  1840  at  Scranton,  and  their  cousin  joining  them 
soon  afterwards. 

A  furnace  was  built  in  Lycoming  county  in  1820,  four  miles  from  Jersey  Shore,  and  named  Pine  creek.  In  1832 
it  was  owned  by  Kirk,  Kelton  &  Co.  A  forge  was  added  at  the  same  place  in  1831.  Heshbon  forge,  furnace,  and 
rolling  mill,  on  Lycoming  creek,  five  miles  above  its  mouth,  were  built,  respectively,  in  1828,  1838,  and  1842. 
Hepburn  forge,  on  the  same  creek,  twelve  miles  north  of  Williamsport,  was  built  in  1830,  and  Crescent  rolling  mill, 
one  mile  lower  down  the  stream,  was  built  in  1842.  About  1835  Astonville  furnace,  near  Ealston,  was  built  to  use 
coke,  but  charcoal  was  soon  substituted.  At  Ealston  a  charcoal  furnace,  rolling  mill,  nail  factory,  etc.,  were  erected 
by  the  Lycoming  Valley  Iron  Company  in  1837. 

Washington  furnace,  on  Fishing  creek,  at  Lamar,  in  Clinton  county,  was  built  in  1811.  It  was  last  in  blast  in 
1875.  A  forge  was  added  in  1837,  and  it  also  is  silent.  A  furnace  at  Farrandsville,  near  the  mouth  of  Lick  run,  iu  this 
county,  which  was  built  about  1836,  to  use  coke,  is  said  to  have  sunk,  in  connection  with  a  nail  mill,  foundry,  and 
other  enterprises,  over  half  a  million  dollars,  contributed  by  Boston  capitalists.  Mill  Hall,  Sugar  Valley,  and 
Lamar  are  the  names  of  other  charcoal  furnaces  in  the  same  county.  Of  the  enterprises  above  named,  Washington 
furnace  and  forge  and  Mill  Hall  furnace  are  the  only  ones  that  have  not  been  abandoned. 

In  1814  Peter  Karthaus,  a  native  of  Hamburg,  in  Germany,  but  afterwards  a  merchant  of  Baltimore,  and 
Eev.  Frederick  W.  Geisseuhainer,  a  native  of  Muhlberg,  in  Germany,  established  a  furnace  at  the  mouth  of 
the  Little  Moshanuon,  or  Mosquito  creek,  in  the  lower  end  of  Clearfield  county.  The  firm  of  Karthaus  & 
Geissenhainer  was  dissolved  on  the  18th  day  of  December,  1818.  It  had  been  organized  in  1811,  partly  to  mine 
and  ship  to  eastern  markets  the  bituminous  coal  of  Clearfield  county.  The  furnace  was  operated  with  partial 
success  for  several  years. 

A  furnace  was  built  about  1840  at  Blossburg,  in  Tioga  county,  to  use  charcoal,  but  in  1841  it  was  altered  by 
J.  G.  Boyd  and  another  person  to  use  coke.     It  soon  chilled,  however,  and  was  abandoned. 

THE  MAl^UFACTUEE  OF  CHAECOAL  lEON  IK"  THE  JUNIATA  VALLEY. 

As  early  as  1767  a  company  called  The  Juniata  Iron  Company  was  organized,  apparently  by  capitalists  of 
eastern  Pennsylvania,  to  search  for  iron  ore  in  the  Juniata  valley,  and  probably  with  the  ulterior  object  of 
manufacturing  iron.  It  was  in  existence  from  1767  to  1771,  during  which  period  its  agent,  Benjamin  Jacobs,  made 
for  it  some  surveys  and  explorations  and  dug  a  few  tons  of  iron  ore,  but  where  these  operations  were  conducted  and 
who  were  the  members  of  this  pioneer  company  some  future  antiquarian  must  discover. 

The  first  iron  enterprise  in  the  Juniata  valley  was  Bedford  furnace,  built  in  1785,  on  Black  Log  creek,  below 
its  junction  with  Shade  creek  at  Orbisonia,  in  Huntingdon  county,  by  the  Bedford  Company,  composed  of  Edward 
Eidgley,  Thomas  Cromwell,  and  George  Ashman.  It  made  from  eight  to  ten  tons  of  pig  iron  weekly.  It  was 
constructed  in  part  of  wood,  and  was  five  feet  wide  at  the  bosh,  and  either  fifteen  or  seventeen  feet  high.  A  forge 
was  built  on  the  Little  Aughwick  creek  by  the  same  company,  a  short  distance  from  the  furnace,  about  1785,  which 
made  horseshoe  iron,  wagon  tire,  harrow  teeth,  etc.  Large  stoves  and  other  utensils  were  cast  at  the  furnace.  At 
the  Philadelphia  Exhibition  was  a  stove-plate  cast  at  this  furnace  in  1792.  Bar  iron  made  at  Bedford  forge  was 
bent  into  the  shape  of  the  letter  U,  tinned  over  the  backs  of  horses,  and  in  this  manner  taken  by  bridle-paths  to 
Pittsburgh.  Bar  iron  and  castings  from  Bedford  furnace  and  later  iron  works  iu  the  Juniata  valley  were  also 
taken  down  the  Juniata  river  in  arks,  many  of  them  descending  to  as  low  a  point  as  Middletown  on  the  Susquehanna, 
whence  the  iron  was  hauled  to  Philadelphia,  or  sent  to  Baltimore  in  arks  down  the  Susquehanna  river.  The  fur- 
nace and  forge  have  long  been  abandoned.  817 
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Three  other  charcoal  furnaces  have  been  built  at  or  near  the  site  of  Bedford  furnace  during  the  present  century. 
One  of  these  was  Eockhill,  on  Blaclv  Log  creek,  three-quarters  of  a  mile  southeast  of  Orbisonia,  built  in  1830.  It 
Avas  iu  operation  in  1872,  but  in  1873  it  gaAc  place  to  the  two  new  coke  furnaces  of  the  Eockhill  Iron  and  Coal 
Company. 

Centre  furnace,  on  Spring  creek,  in  Centre  county,  was  the  second  furnace  in  the  Juniata  valley.  It  was  built 
in  the  summer  of  1792  by  Colonel  Johu  Pattou  and  Colonel  Samuel  Miles,  both  Revolutionary  officers.  The  latter 
afterwards  founded  the  iron  works  at  Milesburg,  in  this  county.  The  first  forge  in  Centre  county  was  Eock  forge 
on  Spring  creek,  built  in  1793  by  General  Philip  Benner,  of  Chester  county,  who  subsequently  became  an  extensi\'e 
maiuifacturer  of  Juniata  iron.  He  died  in  1832,  aged  70  years,  long  before  which  time  his  Eock  forge  enterprise 
had  expanded  into  a  rolling  and  slitting  mill,  nail  factory,  blast  furnace,  etc.  The  furnace  was  built  in  1816.. 
General  Benner  had  made  iron  at  Xutt's  forge  at  Coventry  after  the  Itevolution.  In  1795  Daniel  Turner  built 
Spring  creek  forge,  and  in  179G  Miles,  Dunloji  &  Co.  built  Harmony  forge,  on  Spring  creek.  Logan  furnace,  near 
Bellefonte,  was  built  in  1800  by  John  Dunlop,  who  afterwards  originated  other  iron  enterprises  in  Centre  county, 
including  a  forge  at  Bellefonte.  Tnssey  furnace,  in  Ferguson  township,  fourteen  miles  south  of  Bellefonte,  was 
built  about  1805  by  General  William  Patton.  In  1807  Eoland  Curtin,  a  native  of  Ireland,  and  father  of  Governor 
Andrew  G.  Curtin,  in  company  with  Moses  Boggs  erected  Eagle  forge  on  Bald  Eagle  creek,  about  five  miles  from 
Bellefonte,  Boggs  remaining  a  partner  only  a  short  time.  Pig  iron  for  this  forge  was  obtained  from  Tussey  furnace. 
In  1817  Mr.  Curtin  built  a  furnace  called  Eagle  near  his  forge.  In  1828  a  small  rolling  mill  was  added,  for  the 
manufacture  of  bar  iron  and  nails.  About  1832  he  built  ^lartha  furnace,  on  Bald  Eagle  creek,  about  eleven  miles 
west  of  Bellefonte.  He  died  in  1S.')0,  aged  81  years.  About  1820  Hardman  Philips,  an  enterprising  Englishman, 
erected  at  Philipsburg  a  forge,  foundry,  and  screw  factory — the  last  named  being  one  of  the  first  of  its  kind  in  this, 
country.  Cold  Stream  forge  was  erected  about  1832  by  John  Plumbe,  Sr.,  in  Eush  township,  Centre  county.  Hecla, 
furnace,  near  Hublersburg,  was  built  in  1820.  Hannah  furnace,  about  ten  miles  northeast  of  Tyrone,  was  built  in 
1828.  .Julian  furnace,  on  Bald  Eagle  creek,  was  built  in  183r».  A  rolling  mill  was  built  by  Valentines  &  Thomas,, 
near  Bellefonte,  in  1821.     Abram  S.  Valentine,  of  this  firm,  was  the  inventor  of  an  ore-washing  machine. 

Barree  forge,  on  the  Juniata,  in  Huntingdon  county,  was  built  about  1791  by  Edward  Bartholomew,  of 
Philadelphia,  and  his  son-in-law,  Greenberry  Dorsey,  of  Baltimore,  to  convert  the  pig  iron  of  Centre  furnace  into 
bar  iron.  Hnntiugdou  furnace,  in  Franklin  township,  was  built  in  1796,  four  miles  from  the  mouth  of  Spruce  creek, 
on  Warrior's  Mark  run,  but  after  one  or  two  blasts  a  new  stack  was  built  a  mile  lower  down  the  stream.  The  furnace 
was  built  for  Mordecai  Masscy  and  .Judge  John  Gloninger  by  George  Anshntz,  who  in  1808  became  the  owner  of 
one-fourth  of  the  i>roperty.  At  the  same  time  George  Shoenberger  purchased  a  one-fourth  interest.  Prior  to  1808 
Martin  Dubbs  had  become  part  owner.  A  forge  called  Massey,  on  Spruce  creek,  was  connected  with  Huntingdon 
furnace,  and  was  built  about  1800.  The  furnace  has  been  silent  since  1870.  Tyrone  forges,  on  the  Juniata,  were 
built  by  the  owners  of  Huntingdnu  furnace,  the  first  of  the  forges  in  1801.  In  1832  Gordon,  in  his  Gazetteer  of  the 
State  of  Pennsi/Irnitia,  stated  that  tliese  forges,  with  a  rolling  and  slitting  mill  and  nail  factory  attached,  formed  "a 
very  extensive  establishment,"  owned  by  Messrs.  Gloninger,  Aushutz  &  Co.  "The  mill  rolls  about  150  tons,  75  of' 
which  are  cut  into  nails  at  the  works,  50  tons  are  slit  into  rods  and  sent  to  the  West,  and  about  25  tons  are  sold  in 
the  adjoining  counties." 

Ju.niata  forge  was  built  at  Petersburg  about  1801  Ity  Samuel  Fahnestock  and  (.ieorge  Shoenberger,  the  latter 
becoming  sole  owner  in  1805.  T^oleraine  forges,  on  Spruce  creek,  were  built  in  1805  and  1809,  by  Samuel  Marshall, 
an  Irishman.  There  have  been  many  forges  on  Spruce  creek,  none  of  which  are  now  in  operation.  Union  furnace, 
in  Morris  township,  Huntingdon  county,  was  built  by  Edward  B.  Dorsey  and  Caleb  Evans  iu  1810  or  1811. 
Pennsylvania  furnace,  on  tlie  line  dividing  Huntingdon  from  Centre  county,  was  built  by  John  Lyon,  Jacob 
Haldeman,  and  ^^'illiilnl  Wallace  in  1S13.  It  is  now  in  operation,  using  coke.  About  1818  Eeuben  Trexler,  of 
Berks  county,  built  a  bloomary  called  ^lary  Ann,  in  Trough  Creek  valley,  and  about  1821  he  added  Paradise 
furnace.  In  1832  John  Savage,  of  Philadelphia,  built  a  forge  near  Paradise  furnace,  which  is  said  to  have  been  the 
first  forge  in  this  country  "that  used  the  big  hammer  and  iron  helve  on  the  English  plan.'' 

George  Shoenberger  was  born  in  Lancaster  county,  and  during  the  closing  years  of  the  last  century  settled  on 
Shaver's  creek,  in  Huntingdon  county,  as  did  also  his  brother  Peter.  The  town  of  Petersburg  was  laid  out  in  1795  by 
Peter  Shoenberger.  On  September  27, 1800,  Peter  sold  to  his  brother  George  the  Petersburg  tract  of  laud.  George 
Shoenberger  died  in  1811  or  1815.  His  only  son,  Dr.  I'eter  Shoenberger,  succeeded  him  in  the  ownership  of  his 
iron  enterprises. 

Etna  furnace  and  forge,  on  the  .Juniata,  in  Catharine  township,  Blair  county,  were  built  in  1805  by  Cauan, 
Stewart  &  Moore.  .John  Canan  was  an  Irishman,  from  Donegal.  The  furnace  was  the  first  in  Blair  county.  Cove 
forge,  on  the  Frankstown  branch  of  the  Juniata,  in  Blair  county,  two  miles  northeast  of  Williamsburg,  was  built 
between  1808  and  1810  by  John  Eoyer,  who  was  born  in  Frankhn  county  in  1779  and  died  at  Johnstown  in  1850. 
Allegheny  furnace  was  built  in  1811  by  Allison  &  Henderson,  and  was  the  second  furnace  in  Blair  county.  In  1835 
It  was  purchased  by  Elias  Baker  and  Eoland  Diller,  both  of  Lancaster  county.  The  next  furnace  in  Blair  county 
was  Springfield,  built  in  1815  by  Johu  Itoyer  and  his  brother  Daniel.     Springfield  furnace  and  Cove  forge  are  now 
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owned  by  John  Eoycr,  born  in  1799,  son  of  Daniel.  The  next  furnace  in  this  county  was  Eebecoa,  built  in  1817.  It 
was  the  first  furnace  erected  by  Dr.  Peter  Shoenberger,  who  afterwards  became  the  most  prominent  ironmaster  in 
the  state.  His  other  iron  enterprises  in  the  Juniata  valley  and  elsewhere  were  numerous  and  extensive,  and  their 
beginning  followed  closely  upon  the  building  of  Rebecca  furnace.  The  Doctor  was  born  at  Mauheim,  Lancaster 
county,  in  liSl ;  died  at  Marietta,  Lancaster  county,  on  June  18,  1851,  aged  73  years ;  and  was  buried  at  Laui'el 
Hill  cemetery,  Philadelphia. 

Elizabeth  furnace,  near  Antcstown,  in  Blair  county,  is  said  to  have  been  the  first  in  the  country  to  use  gas  from 
the  tunnel-head  for  the  production  of  steam.  The  furnace  was  built  in  1S;!2,  and  the  gas  was  first  used  in  1830. 
The  improvement  Avas  patented  about  1810  by  the  owner  of  the  furnace,  Martin  Bell. 

A  furnace  and  forge  Avere  built  at  Hopewell,  in  Bedford  county,  about  the  year  1800,  by  William  Lane,  of 
Lancaster  county.  On  Yellow  creek,  two  miles  from  Plopewell,  Mr.  Lane  built  Lemnos  forge  and  slitting  mill  in 
180(3.  In  1841  Loy  &  Patterson  built  Lemnos  furnace,  on  the  same  creek,  two  miles  west  of  Hopewell,  to  use 
charcoal.  The  furnace  is  now  abandoned.  Bedford  forge,  also  on  Yellow  creek,  was  built  by  Swope  &  King  in 
1813.  Elizabeth  furnace,  now  Bloomfleld,  was  built  at  Woodbury,  in  Bedford  county,  in  1837,  by  King,  Swope 
&  Co.,  Dr.  Shoenberger  being  a  partner.  In  1815  the  furnace  was  removed  to  Bloomfleld,  in  Bedford  county. 
In  1840  Bedford  county,  which  then  embraced  Fulton  county  and  a  part  of  Blair  county,  contained  nine  furnaces 
and  two  forges.  Hanover  furnace  and  forge,  nine  miles  below  ]\IcCouuellsburg,  in  Fulton  county,  known  as  the 
Hanover  iron  works,  were  regarded  in  their  day  as  an  extensive  enterprise.  The  forge  was  built  in  1833  by  John 
Doyle,  and  the  furnace  in  1837  by  John  Irvine.  Both  were  abandoned  about  1850.  There  are  now  no  iron 
enterprises  in  Fulton  county. 

Cemented,  or  blister  steel  was  made  at  Caledonia,  near  Bedford,  for  several  years  before  the  beginning  of  this 
century  by  William  McDermett,  who  was  born  near  Glasgow,  Scotland,  and  emigrated  to  this  country  at  the  close 
of  the  Revolutionary  war.  Mr.  McDermett's  works  continued  in  successful  operation  for  about  ten  years,  when 
financial  reverses  caused  their  abandonment.  A  few  years  later  he  removed  to  Spruce  creek,  in  Huntingdon  countj', 
and  there  ended  his  days  about  1819.  Josephine,  one  of  his  daughters,  married,  in  1830,  David  E.  Porter,  then  a 
young  ironmaster  on  Spruce  creek,  but  afterwards  governor  of  Pennsylvania.  About  1818  David  E.  Porter  and 
Edward  B.  Patton  built  Sligo  forge,  on  Spruce  creek.  After  Jlr.  McDermett's  removal  to  Spruce  creek  a  forge  and 
steel  works,  called  Claubaugh,  were  built  on  the  creek  by  his  nephew,  Thomas  McDermett,  at  which  steel  was  made 
by  the  process  that  had  been  in  use  at  Caledonia.  These  works  became  the  pro^ierty  of  Lloyd,  Steel  &  Co.  about 
1819,  by  whom  they  were  operated  for  a  few  years,  Avhen  they  were  abandoned. 

There  was  a  very  early  forge  in  Juniata  county.  It  was  built  in  1791  by  Thomas  Beale  and  William  Sterrett 
on  Licking  creek,  two  miles  west  of  Miffliutown.  It  had  two  hammers  and  was  in  operation  about  four  years.  The 
pig  iron  for  this  forge  was  mainly  obtained  from  Centre  furnace,  but  some  was  brought  from  Cornwall  furnace  and 
some  from  Bedford  furnace. 

Hope  furnace,  a  few  miles  from  Lewistown,  and  Freedom  forge,  three  miles  from  the  same  place,  were  built  in 
1810,  and  were  probably  the  first  iron  enterprises  within  the  present  limits  of  Mifllin  county.  General  James  Lewis 
was  one  of  the  proprietors  (_)f  Hope  furnace.  In  1833  there  were  three  furnaces  and  one  foi'ge  in  Mifflin  county,  and 
in  1850  there  were  five  furnaces  and  two  forges. 

The  first  iron  enterprise  in  Perry  county  was  probably  a  forge  on  Cocalamus  creek,  bu.ilt  in  1807  or  1808  by 
General  Lewis,  and  operated  by  him  in  connection  with  Hope  firrnace.  It  was  abandoned  about  1817.  It  had  two 
fires  and  two  hammers,  and  was  called  Mount  Vernon.  Juniata  furnace,  three  miles  from  Newport,  was  built  in 
1808  by  David  Watts,  Esq.,  an  eminent  lawyer  of  Carlisle.  In  1833  it  was  owned  by  Captain  William  Power. 
A  forge  called  Fio  was  built  on  Sherman's  creek,  about  four  miles  from  Duncannon,  in  Perry  county,  in  1839,  by 
Lindley  &  Speek.  A  forge  was  also  built  at  Duncannon  in  the  same  year  by  Stephen  Duncan  and  John  D.  Mahon. 
Duncannon  rolling  mill  was  built  in  1838  by  Fisher,  Morgan  &  Co.  Montebello  furnace,  at  Duncannon,  was  built 
in  1834;  Perry  furnace,  four  miles  from  Bloomfleld,  in  1840  ;  Oak  Grove,  four  miles  from  Laudisburg,  by  Dr.  Adam 
Hayes  and  his  brother  John,  in  1830 ;  and  Caroline,  at  Bailysburg,  in  1833.  All  of  the  charcoal  furnaces  of  Perry 
county  have  been  abandoned. 

Many  other  charcoal  furnaces  and  forges  and  a  few  rolling  mills  were  built  in  the  upper  part  of  the  Juniata 
valley  before  1850.  In  1833  there  were  in  operation  in  Huntingdon  county,  which  then  embraced  Blair  county,  eight 
flurnaces,  ten  forges,  and  one  roUing  and  slitting  mill.  Each  of  the  furnaces  yielded  from  1,300  to  1,600  tons  of 
iron  annually.  In  the  same  year  an  incomplete  hst  enumerated  eight  furnaces  and  as  many  forges  in  Centre  county. 
In  1850  there  were  in  Huntingdon  and  Centre  counties  and  in  Blair  county  (formed  out  of  Huntingdon  and  Bedford 
in  1846)  and  in  Mifflin  county  forty-eight  furnaces,  forty-two  forges,  and  eight  rolling  mills,  nearly  all  of  which 
were  in  Huntingdon  and  Centre.    Most  of  these  charcoal  furnaces  and  forges  and  rolling  mills  have  been  abandoned. 

Among  the  jiersons  who  have  been  jjrominent  iu  the  iron  manufacture  in  the  Juniata  valley  special  reference 
may  be  made,  in  addition  to  those  who  have  been  mentioned,  to  Henry  S.  Spang,  of  Montgomery  county,  John 
Lyon,  of  Cumberland  county,  and  Anthony  Shorb,  of  Lebanon  county. 

Most  of  the  iron  made  in  the  Jujiiata  valley  during  the  palmy  days  of  its  iron  industry  was  sold  at  Pittsburgh. 
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Before  the  completion  of  the  state  canal  and  railroads  it  was  transported  with  great  difficulty.    Bar  ii-oa  from  Cent: 
county  was  at  first  carried  on  the  backs  of  horses  to  the  Clarion  river,  where  it  was  loaded  on  boats,  upon  which 
was  floated  to  Pittsburgh.     Pig  iron  from  Huntingdon  county  was  hauled  to  Johnstown,  and  thence  floated  t 
Pittsburgh  in  the  same  mannei-  as  the  bar  iron  from  Centre  county. 

THE  MANUFACTLTKE  OF  CHAECOAL  lEON  IX  WESTERN  PENNSYLVANIA. 

The  first  iron  manufiictured  west  of  the  Allegheny  mountains  is  said  to  have  been  made  in  1790,  in  Fayett 
'county,  Pennsylvania,  "in  a  smith's  fire,"  by  John  Hayden,  of  Haydenville,  in  that  county.  Taking  a  sample  o: 
horseback  to  Philadelphia,  he  enlisted  his  relative,  John  Nicholson,  of  that  city,  then  state  comptroller,  in  a  schem 
for  building  Fairfield  furnace,  on  George's  creek,  seven  miles  south  of  Uniontown,  and  the  two  "then  went  on  t 
build  the  fiu'nace,"  which  they  completed  in  1792.  A  forge  was  built  about  the  same  time,  and  probably  befor 
the  furnace.  In  the  mean  time  William  Turnbull  and  Peter  Marmie,  of  Philadelphia,  built  a  furnace  and  forge  O] 
Jacob's  creek,  a  mile  or  two  above  its  entrance  into  the  youghiogh(_'ny  river.  The  furnace  was  first  blown  in  oi 
November  1,  1790,  and  the  iron  was  tried  the  same  day  in  the  forge.  The  furnace  and  forge  were  on  the  Fayetti 
county  side  of  the  creek,  and  were  called  the  Alliance  iron  works.  The  furnace  was  successfully  operated  for  mani 
years,  and  the  stack  is  still  standing,  but  in  ruins.  An  extract  from  a  letter  written  by  Major  Craig,  deputi 
quartermaster-general  and  military  storekeeper  at  Fort  Pitt,  to  General  Knox,  dated  January  12,  1792,  says:  "Ai 
there  is  no  six-pound  shot  here,  I  have  taken  the  liberty  to  engage  four  hundred  at  Turnbull  &  Marmie's  furnace 
which  is  now  in  blast."     The  firm  was  dissolved  .\ugust  22,  171)3,  Peter  Marmie  becoming  sole  owner  of  the  works 

John  and  Andrew  Oliphant  bought  a  half  interest  in  Fairfield  furnace  in  1795,  and  in  a  few  years  they  became 
its  sole  owners.  Fairchance  furnace,  on  George's  creek,  six  miles  south  of  Uniontown,  was  built  in  1794  by  Johi 
Hayden,  AVilliam  Squire,  and  Thomas  Wynn.  J.  &  A.  Oliphant  bought  it  about  1805.  It  was  rebuilt  two  or  thre( 
times,  and  kept  in  operation  until  1S7';.  A  forge  was  built  near  the  fnrnace  about  1794.  The  Oliphants  buOi 
Sylvan  forges,  on  George's  creek,  below  Fairfield  and  Fairchance  furnaces,  to  convert  their  pig-iron  product  int( 
bar  iron. 

Union  furnace,  now  Dunbar  furnace,  was  built  by  Colonel  Isaac  Meason  on  Dunbar  creek,  four  miles  south  o: 
Connellsville,  in  1791,  and  was  ])ut  in  blast  in  !March,  1791.  A  forge  was  connected  with  this  furnace.  It  waf 
succeeded  in  1793  by  a  larger  furnace  of  the  same  name,  built  near  the  same  site  by  Colonel  Meason,  John  Gibson 
and  Moses  Dillon.  Another  of  Colonel  3Ieasou's  enterprises  -was  Mount  Yeruon  furnace,  on  31ountz's  creek,  eigh1 
miles  east  of  its  mouth,  built  before  July,  1800.     In  1801  it  was  rebuilt.     It  is  still  standing,  but  abandoned. 

In  1805  there  were  five  furnaces  and  six  forges  in  Fayette  county.  In  1811  there  were  ten  blast  furnaces,  om 
air  furnace,  eight  forges,  three  rolling  and  slitting  mills,  one  steel  furnace,  and  five  triii-hammers.  At  a  subsequeni 
date  there  were  twenty  furnaces  in  this  county.  Fayette  county  was  a  gieat  iron  center  at  the  close  of  the  last  and 
far  into  the  present  century.  For  many  years  Pittsburgh  and  the  Ohio  and  Mississip])i  valleys  were  almost  entirelj 
suj^plied  by  it  with  castings  of  all  kinds,  and  with  pig  and  bar  iron.  Long  liefore  1S50,  however,  the  fires  in  most 
of  its  furnaces  and  forges  were  suffered  to  die  out.  In  1S49  only  four  of  its  furnaces  were  in  blast.  Other  furnaces, 
to  use  ci>|j:e,  have  since  been  built  within  its  boundaries,  but  its  fame  as  a  center  of  iron  production  has  departed 
In  its  stead  it  now  enjoys  the  reputation  of  being  the  center  of  production  of  the  far-famed  Connellsville  coke. 

The  steel  furnace  above  referred  to  was  at  Bridgejiort,  adjoining  Brownsville,  was  owned  by  Morris  Truman 
&  Co.,  and  made  good  steel.  In  that  year  Truman  &  Co.  ad\ertise(l  that  they  had  for  sale  "several  tons  of  steel 
of  their  own  converting,  whi<'h  tliey  will  sell  at  the  factory  for  easli,  at  12  dollars  per  c  wt.,  and  20  dollars  per  faggol 
for  Crowley."  The  first  nail  factory  west  of  the  Alleghenies  was  built  at  Brownsville,  before  1800,  by  Jacot 
Bowman,  at  which  wrought  nails,  made  by  hand,  were  i)roduee(l  in  large  quantities. 

The  rolling  and  slitting  mills  whi('h  were  in  existence  in  Pennsylvania  prior  to  181(J  neither  puddled  pig  iror 
nor  rolled  bar  iion,  but  rolled  only  sheet  iron  and  nail  plates  with  plain  rolls  from  blooms  heated  in  a  hollow  fire 
and  hammered  under  a  tilt-hainmei'.  Oiamer's  Pittubur/jh  Almanac  for  1812  says  that  in  1811  there  were  three 
such  mills  in  Fayette  county. 

The  first  rolling  mill  erected  in  the  Uniteil  States  to  puddle  iron  and  roll  iron  bars  was  built  by  Colonel  Isaac 
Meason  in  1810  and  1817,  on  Pedstom;  creek,  about  midway  between  Connellsville  and  Brownsville,  at  aplacecallec 
Plnmsock,  in  I'^ayette  countj'.  Colonel  Measou  had  previously  erected  forges  at  Plumsock.  Thomas  C.  Lewis  wa! 
the  chief  engineer  in  the  erection  of  the  mill,  and  George  Le\vis,  his  brother,  was  the  turner  and  roller.  They  wen 
Welshmen.  Tln^  project  was  conceived  by  Thomas  C.  Lewis,  and  by  him  presented  to  Colonel  ^leason.  F.  H 
Oliphant  told  us  in  his  lifetime  that  it  was  built  "  for  making  bars  of  all  sizes  and  hoops  for  cutting  into  nails.' 
He  said  further  tiiat  "the  iron  \\'as  relined  by  blast,  and  then  puddled.''  Samuel  0.  Lewis,  the  son  of  Thomas  C 
Lewis,  assisted  as  a  l)oy  in  rolling  the  first  bar  of  iron.  He  is  still  living  at  Pittsburgh,  at  the  age  of  80  years.  Mi 
Lewis  informs  us  that  his  father  and  uncle,  being  skilled  workmen,  and  therefore  prohibited  by  an  English  statuti 
from  leaving  their  native  land,  were  c(nni)elled  to  resort  to  artifice  to  secure  their  passage  across  the  Atlantic.    Thi 

mill  contained  two  puddling  furnaces,  one  refinery,  one  heating  furnace,  and  one  tilt-hammer.    Raw  coal  was  usee 
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in  the  puddling  and  heating  furnaces,  and  coke  in  the  refinery.  The  rolls  were  cast  at  Dunbar  furnace,  and  the 
lathe  for  turning  the  rolls  was  put  up  at  the  mill.  The  mill  went  into  operation  on  September  15,  1817,  and  was 
kept  in  operation  until  1824,  the  latter  part  of  the  time  by  a  Mr.  Palmer.  A  flood  in  the  lledstone  caused  the 
partial  destruction  of  the  mill,  the  machinery  of  which  was  subsequently  taken  to  Brownsville. 

Colonel  Meason,  who  did  so  much  to  develop  the  iron  resources  of  Fayette  county,  was  a  native  of  Virginia. 
His  wife  was  a  Miss  Harrison  of  that  state.     He  died  in  1819. 

A  furnace  named  ]\lary  Ann  was  erected  in  Greene  county  at  a  very  early  day,  about  twenty  miles  from 
Uniontown,  and  on  the  opposite  side  of  Ten-mile  creek  from  Glarksville.  It  Avas  abandoned  long  before  1820.  An 
advertisement  for  its  sale,  by  "Samuel  Harper,  agent  for  the  proprietors,"  dated  July  23,  1810,  called  it  "The  Iron 
Works,"  late  the  property  of  Captain  James  Eobinson.  It  was  probably  built  about  1800.  Gordon,  in  his  Gazetted-, 
(1832,)  says  that  "there  were  formerly  in  operation  on  Ten-mile  creek  a  forge  and  furnace,  but  they  have  been  long 
idle  and  are  falling  to  decay."  This  reference  is  to  Eobinson's  works.  Greene  county  has  probably  never  had  any 
other  iron  enterprises  within  its  limits. 

The  beginning  of  the  iron  industry  at  Pittsburgh  was  made  at  a  comparati\'ely  modern  period.  George  Anshutz, 
the  pioneer  in  the  manufacture  of  iron  at  Pittsburgh,  was  an  Alsaciau  by  birth,  Alsace  at  the  time  being  under 
the  control  of  France.  He  was  born  November  28,  1753.  In  1789  he  emigrated  to  the  United  States,  and  soon 
afterwards  located  at  a  suburb  of  Pittsburgh  now  known  as  Shady  Side,  where  he  built  a  small  furnace  on  Two-mile 
run,  probably  completing  it  in  1792.  In  1794  it  was  abandoned  for  want  of  ore.  It  had  been  expected  that  ore 
could  be  obtained  in  the  vicinity,  but  the  expectation  was  not  realized,  and  the  expense  entailed  in  bringing  ore 
from  other  localities  was  too  great.  In  1794  the  fire  of  the  furnace  lighted  up  the  camj)  of  the  participants  in  the 
whisky  insurrection.  The  enterprise  seems  to  have  been  largely  devoted  to  th(_'  casting  of  stoves  and  grates.  The 
ruins  of  the  furnace  were  visible  until  about  1850.  After  the  abandonment  of  his  furnace  Anshutz  accepted  the 
management  of  John  Probst's  T\''estmoreland  furnace,  near  Laughlinstown,  and  remained  there  about  one  year, 
whence  he  removed  to  Huntingdon  county,  where,  in  connection  with  Judge  John  Gloninger  and  Mordecai  Massey, 
he  built  Huntingdon  furnace  in  1796.     He  died  at  Pittsburgh,  February  28,  1837,  aged  83  years. 

In  1807  there  were  three  nail  factories  in  existence  at  Pittsburgh — Porter's,  Sturgeon's,  and  Stewart's, 
according  to  Cramer's  Fittshurgh  Almanac,  one  of  which  made  100  tons  of  cut  and  wrought  nails  annually.  In 
1810  about  200  tons  of  cut  and  wrought  nails  were  made  at  Pittsburgh.  In  1813  there  were  two  iron  foundries 
at  Pittsburgh — McClurg's  and  Anthony  Beelen's,  and  one  steel  furnace,  owned  by  Tuper  &  McKowan. 

The  first  rolling  mill  at  Pittsburgh  was  built  in  1811  and  1812  by  Christopher  Cowan,  an  Englishman.  It  was 
called  the  Pittsburgh  rolling  mUl.  This  mill  had  no  puddling  furnaces,  nor  was  it  built  to  roll  bar  iron.  It  was 
built  to  manufacture  sheet  iron,  nail  and  spike  rods,  shovels,  spades,  etc.  Cramer's  Fittsburgh  Almanac  for  1812 
says  of  this  enterprise :  "  Christopher  Cowan  is  erecting  a  powerful  steam-engine,  70-horse  power,  to  run  a  rolling 
mill,  slitting  mill,  and  tilt-hammer  ;  to  make  iron,  nails,  sheet  iron,  spike  and  nail  rods,  shovels  and  tongs,  spades, 
scythes,  sickles,  hoes,  axes,  frying  pans,  cutting  knives,  chains,  plough  irons,  hatchets,  claw  hammers,  chizzels, 
augurs,  spinning-wheel  irons,  and  smiths'  vises— capital  .$100,000."  This  rolhng  mill  stood  at  the  intersection  of 
Penn  street  and  Cecil's  alley,  where  the  fourth  ward  school-house  now  stands.  In  1818  it  was  owned  by  Euggles, 
Stackpole  &  Whiting,  who  failed  in  1819.     In  1820  it  was  owned  by  E.  Bowen. 

The  second  roUing  mill  at  Pittsburgh  was  the  Union,  on  the  Monongahela  river,  built  in  1819,  and  accidentally 
blown  up  and  permanently  dismantled  in  1829,  the  machinery  being  taken  to  Covington,  Kentucky.  This  mill  had 
four  puddling  furnaces— the  first  in  Pittsburgh.  It  was  also  the  first  mill  in  Pittsburgh  to  roll  bar  iron.  It  was 
built  by  Baldwin,  Eobinson,  McXickle  &  Beltzhoover.  It  is  claimed  that  the  first  angle  iron  rolled  in  the  United 
States  was  rolled  at  this  mill  by  Samuel  Leonard,  one  of  its  proprietors,  who  also  rolled  ell  iron  for  salt-pans.  On 
Pine  creek,  on  the  site  of  the  present  works  of  Spang,  Chalfant  &  Co.,  at  Etna,  Belknap,  Bean  &  Butler  manufac- 
tured scythes  and  sickles  as  early  as  1820,  but  in  1824  their  works  were  enlarged  and  steam-power  introduced  for 
the  purpose  of  rolling  blooms.  In  1826  they  were  operated  by  M.  B.  Belknap.  They  afterwards  passed  into  the 
hands  of  Cuddy  &  Ledlie,  and  were  purchased  by  H.  S.  Spang  in  1828,  to  roll  bar  iron  from  Juniata  blooms. 
Shgo  rolling  mill  was  erected  where  it  now  stands  by  Eobert  T.  Stewart  and  John  Lyon  in  1825,  but  was  partly 
burned  down  that  year.  The  Juniata  iron  works  were  built  in  1824  by  Dr.  Peter  Shoenberger.  Grant's  Hill 
works  were  erected  in  1821  by  "^Villiam  B.  Hays  and  David  Adams.  They  stood  near  where  the  court-house  now 
stands.  Water  for  the  generation  of  steam  had  to  be  hauled  from  the  Monongahela  river.  The  Dowlais  works,  in 
Kensington,  were  built  in  1825  by  George  Lewis  and  Eeuben  Leonard.  In  1820  all  of  these  mills  did  not  make  bar 
iron  ;  some  only  manipulated  rolled  and  hammered  iron. 

In  1829  Pittsburgh  had  eight  rolling  mills,  using  6,000  tons  of  blooms,  chiefly  from  the  Juniata  valley,  and 
1,500  tons  of  pig  iron.  In  the  same  year  there  were  nine  foundries  which  consumed  3,500  tons  of  iron.  In  1828 
the  iron  rolled  was  3,291  tons ;  in  1829  it  was  6,217  tons  ;  and  in  1830  it  was  9,282  tons.  In  1831  there  were  two 
steel  furnaces  at  Pittsburgh.  Cast  iron  began  to  be  used  in  this  year  for  pillars,  the  caps  and  sills  of  windows,  etc. 
In  1836  there  were  nine  rolling  mills  in  operation,  and  eighteen  foundries,  engine-factories,  and  machine-shops. 
In  1856  there  were  in  Pittsburgh  and  Allegheny  county  twenty -five  rolling  mills.  821 
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Cliutou  furnace,  built  in  1859  by  Graff,  Beunett  &  Co.,  and  blown  in  on  the  last  Monday  of  October  in  th: 
year,  ^\'ns  the  first  furnace  built  in  Allegheny  county  after  the  abandonment  in  1794  of  G-eorge  Anshutz's  furnace  i 
Shady  Side — a  surprisingly  long  interregnum. 

Westmoreland  county  speedily  followed  Fayette  county  in  the  manufacture  of  iron.  Westmoreland  furnaci 
near  Laughlinstown,  in  Ligonier  valley,  on  Four-mile  run,  was  built  about  1792  b^\-  John  Probst,  who  also  built 
small  forge  about  the  same  time.  Neither  the  furnace  nor  the  forge  was  long  in  operation,  both  probably  ceasin 
to  make  iron  about  1810.  On  the  1st  of  August,  1793,  George  Anshutz,  manager  of  Westmoreland  furnac( 
advertised  stoves  and  castings  for  sale.  General  Arthur  St.  Olair  built  Hermitage  furnace,  on  Mill  creek,  tw 
miles  northeast  of  Ligonier,  al)0ut  1802.  It  was  managed  for  its  owner  l)y  James  Hamilton,  and  made  stoves  an 
other  castings.  It  was  iu  blast  iu  lSO(i.  In  1810  it  passed  out  of  the  hands  of  General  St.  Clair,  and  was  idlefo 
some  time.  In  1816  it  was  started  again  by  O'Hara  &  Scully,  under  the  management  of  John  Henry  Hopkins 
afterwards  Protestant  Episcopal  bishop  of  Yrrmont.  In  October,  1817,  ]Mr.  Hopkins  left  the  furnace,  himself 
bankrupt,  and  it  lias  ncxer  since  been  in  operation.  The  stack  is  yet  standing.  General  St.  Clair  died  a  very  poo 
man  in  1818,  aged  si  years,  and  was  buried  at  Greensburg.  ]Mount  Hope  furnace  was  built  about  1810,  in  Donega 
township,  by  Trevor  &  McClurg.  Mount  Pleasant  furnace,  on  Jacob's  creek,  in  Mount  Pleasant  townshij 
was  built  about  1810  by  ilr.  McClurg,  and  went  out  of  blast  in  1820  while  under  the  control  of  Mr.  Freemar 
Washington  furnace,  near  Laughlinstown,  was  built  about  1809  by  Johnston,  McClurg  &  Co.  It  was  abandonei 
in  182(i,  and  rebuilt  iu  1818  by  John  Bell  &  Co.  It  was  in  blast  as  late  as  1851.  Jonathan  Maybury  &  Co.  owne( 
Fountain  furuace  before  1812.  It  stood  on  Camp  run,  iu  Donegal  township,  at  the  base  of  Laurel  hill.  The  firn 
was  dissolved  on  August  19,  1812.  Kingston  forge,  erected  in  1811  on  Loyalhanna  creek,  ten  miles  east  c 
Greensburg,  by  A.  Johnston  &  <_'o.,  went  into  operation  early  in  1812.  Boss  furnace,  on  Tub-mill  creek,  ii 
Fairfield  township,  was  built  in  1^11  by  Colonel  Meason,  and  abandoned  about  1850.  It  made  pig  iron,  stoves 
sugar-kettles,  pots,  ovens,  skillets,  etc.  Hannah  furnace,  in  Fairfield  township,  was  built  about  1810,  a  shor 
distance  below  Boss  furnace,  on  Tub-mill  creek,  by  John  Beninger.  He  also  built  a  small  forge  on  the  sam 
stream,  where  the  borougli  of  Bolivar  now  stands.  Both  the  furnace  and  forge  ceased  to  make  iron  soon  after  the; 
were  built.  Baldwin  furnace,  on  Laurel  run,  near  Boss  furnace,  is  said  to  have  been  built  by  James  Stewart  abou 
1810.     It  ran  but  a  short  time. 

In  1832  there  were  in  operation  in  Westmoreland  county  one  furnace,  Boss,  operated  by  Colonel  Mathiot,  an( 
one  forge,  Kingston,  on  Loyalhanna  creek,  operated  l>y  Alexander  Johnston.  The  latter  gentleman,  whose  nam 
appears  above  iu  connection  with  another  iron  enterprise,  was  the  father  of  Governor  William  F.  Johnston.  H 
was  born  in  Ireland  iu  July,  1772,  and  died  July  15,  1872,  aged  100  years. 

Seven  other  charcoal  furnaces  in  Westmoreland  county  were  built  between  1811  and  1855.  All  of  the  charcoa 
furnaces  of  Westinoieland  county  have  been  abandoned.  The  early  Westmoreland  furnaces  shipped  pig  iron  am 
castings  by  boats  or  arks  on  the  Conemaugh  and  Allegheny  rivers  to  I'ittsburgh,  much  of  which  found  its  way  dowi 
the  Ohio  river  to  Cincinnati  and  Louisville. 

Shade  furnace  was  built  in  1807  or  1808,  on  Shade  creek,  in  Somerset  county,  and  was  the  first  iron  enterpris 
in  the  county.  It  was  built  by  Gerehart  &  Eeynolds  upon  land  leased  from  Thomas  Yiekroy.  In  November,  181S 
Tickroy  advertised  tlie  furnace  for  sale,  at  a  great  bargain.  A  sale  was  eifected  in  1819  to  ilark  Eichards,  Anthon; 
S.  Earl,  and  Benjamin  Johns,  of  Xew  Jersey,  constituting  the  firm  of  Bichards,  Earl  &  Co.,  who  operated  th 
furuace  down  to  al)Out  1430.  In  LSiMl  they  built  a  forge  called  Shade,  below  the  furnace,  which  was  carried  on  h; 
William  Earl  for  four  or  five  years,  and  afterwards  by  John  Hammer  and  others.  The  furnace  was  continued,  a 
intervals,  by  ^-arious  proprietors  to  the  close  of  1858.  About  1811  Joseph  Vickroy  and  Conrad  Piiier  built  Mar 
Ann  forge,  on  Stony  creelc,  about  five  miles  below  Shade  furuace,  and  a  half  mile  below  the  mouth  of  Shade  creel 
David  Livingston  was  subsequently  the  owner  of  the  forge,  and  operated  it  for  several  years.  Eichard  Geary,  th 
father  of  Governor  John  W.  Geary,  was  the  millwright  who  built  the  forge  for  the  owners.  Pig  iron  was  sometime 
packed  on  horseback  to  this  forge  from  Bedford  county,  the  horses  taking  salt  from  the  Conemaugh  salt  works,  an 
bar  iron,  as  a  return  load.  In  the  year  1809  or  1810  Peter  Kimmell  and  ^Matthias  Scott  built  a  forge  for  th 
manufacture  of  bar  iron  on  Laurel  Hill  (;reek,  now  in  Jefferson  township,  in  the  western  part  of  Somerset  countj 
It  ceased  operations  about  1815.  Supplii's  of  metal  were  obtained  from  Bedford  and  Fayette  counties.  About  tb 
year  1810  lioljert  Philson  erected  a  forge  and  furnace  on  Casselman's  ri\-er,  iu  Turkeyfoot  township,  to  use  oi 
mined  in  the  immediate  vicinity.  The  enterprise  was  a  failure.  Four  other  charcoal  furnaces  were  afterwaril 
built  iu  Somerset  county.     All  of  the  fuinaces  and  forges  iu  this  county  have  long  been  abandoned. 

The  first  iion  enterprise  in  Cambria  county  was  a  forge  at  Johnstown,  built  on  Stony  creek,  about  1809,  b 
John  Buckwalter,  and  subsequently  remo\ed  to  the  Conemaugh  river,  also  at  Johnstown,  where  it  was  operate 
with  more  or  less  regularity  down  to  about  1825.  It  was  used  to  hammer  bars  out  of  Juniata  pig  iron.  In  181 
Thomas  Biir)(dl,  the  proprietor,  olfered  wood  cutters  '-fifty  cents  per  cord  for  chopping  two  thousand  cords  of  woe 
at  Ciunbria  forge,  Johnstown."  About  200  pounds  of  nails,  valued  at  $30,  were  made  at  Johnstown  by  one  estal 
lishment  in  the  census  year  ISIO.  Aljout  this  time  an  enterjjrise  was  established  at  Johnstown  by  Eobert  Pierso; 
by  which  nails  were  cut  with  a  machine  worked  by  a  treadle,  but  without  heads,  which  were  afterwards  added  I 
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hand.  Cambria  county  has  been  noted  as  an  iron  center  since  its  first  furnace,  Cambria,  was  built  by  George  S. 
King,  David  Stewart,  John  K.  Shryock,  and  William  L.  Shryock  in  1841,  on  Laurel  run.  It  was  followed  in  the 
next  six  years  by  five  other  charcoal  furnaces.  All  of  these  furnaces  have  been  abandoned.  The  Cambria  iron 
works,  at  Johnstown,  were  commenced  in  1853  by  a  company  of  which  Mr.  King  was  the  originator  and  of  which 
Dr.  Peter  Shoenberger  was  a  member. 

The  first  iron  enterprise  in  Indiana  county  was  Indiana  forge,  on  Finley's  run,  near  the  Conemaugh,  built 
about  1837  by  Henry  and  John  Noble,  who  also  built  a  small  furnace  as  early  as  1840.  The  forge  was  operated  by 
water-power,  but  the  furnace  by  steam-power.  The  furnace  and  forge  were  both  running  in  the  last-named  year. 
Pig  iron  for  the  forge  was  at  first  obtained  from  Allegheny  furnace,  in  Blair  county.  Iron  ore  for  the  furnace  was 
obtained  froai  the  Allegheny  furnace  mines.  Becoming  embarrassed,  the  firm  was  succeeded  about  1843  by 
^Yilliam  D.  and  Thomas  McKernau.  About  1840  the  property  passed  into  the  hands  of  Elias  Baker,  who  built  a 
new  furnace  and  forge.  John  Noble  owned  about  1S37  a  farm  of  about  200  acres  in  the  heart  of  the  present  city  of 
Altoona,  which  he  sold  to  David  Eobinson,  of  Pleasant  valley,  for  §4,500,  taking  in  payment  the  contents  of  Jlr. 
Kobinson's  country  store,  which  he  removed  to  Pinley's  run  and  added  to  the  capital  stock  of  the  firm  of  Henry  and 
John  Noble.  The  Altoona  farm  is  now  worth  many  millions  of  dollars.  Three  other  charcoal  furnaces  in  Indiana 
county  were  built  in  1840  and  1847.     All  of  the  Indiana  furnaces  and  its  solitary  forge  have  long  been  abar.doned. 

A  blast  furnace  was  built  at  Beaver  Falls,  on  the  west  side  of  Beaver  river,  in  Beaver  county,  in  1802,  by  Hoopes, 
Townseud  &  Co.,  and  was  blown  in  in  1804.  A  forge  was  connected  with  it  from  the  beginning,  and  was  in  opera- 
tion in  1800.  The  furnace  and  forge  were  in  operation  in  1810.  The  whole  enterprise  was  abandoned  about  1820. 
The  ore  used  was  picked  out  of  gravel  banks  in  the  neighborhood  in  very  small  lumps.  There  was  another  early 
furnace  in  this  county,  named  Bassenheim,  built  in  1814  by  Detmar  Basse  jMuller,  on  Connoquenessing  creek, 
about  a  mile  west  of  the  Butler  county  line.  In  February,  1818,  $12  per  ton  was  paid  for  hauling  the  pig  metal 
made  at  this  furnace  to  Pittsburgh,  thirty  miles  distant,  over  a  bad  road.  The  furnace  was  abandoned  at  an  earlj' 
day.  John  Henry  Hopkins,  previously  mentioned  in  connection  with  General  St.  Clair's  furnace  near  Ligonier,  was 
engaged  about  1815  as  a  clerk  at  Bassenheim  furnace. 

Prior  to  1840  there  were  onlj'  a  few  furnaces  in  the  Shenango  valley — all  charcoal,  one  of  the  oldest  of  which 
was  Springfield  furnace,  half  a  mile  from  Leesburg  and  seven  miles  southeast  of  Mercer,  built  in  1837  and  active 
in  1849.  Day,  in  1843,  says:  "Two  furnaces  were  wrought  formerly,  but  have  since  been  abandoned."  The 
geographer  Joseph  Scott  says  in  1800  that  "a  forge  and  furnace  are  now  nearly  erected"  at  New  Castle.  About 
1810  there  was  a  forge  on  Neshannock  creek,  "  midway  between  Pearson's  flour  mill  and  Harvey's  paper  mill,"  for 
the  manufacture  of  bar  iron  from  the  ore.  The  first  roUin  g  mill  in  Lawrence  county  was  built  in  1839  at  New  Castle 
by  James  D.  White,  of  that  place,  under  the  superintendence  of  S.  Wilder,  a  native  of  ^Massachusetts.  It  made  bar 
iron  and  cut  nails,  and  was  subsequently  known  as  Cosalo  rolling  mill.  Orizaba  rolling  mill,  at  the  same  place, 
was  built  in  1845  by  Joseph  H.  Brown,  Joseph  Higgs,  and  Edward  Thomas,  who  had  been  emj^loyed  at  the  Cosalo 
mill.    In  1840  and  soon  afterwards  several  furnaces  were  built  in  this  valley  to  use  its  splint  coal  in  the  raw  state. 

The  first  furnace  in  the  once  important  but  now  nearly  neglected  ironmakiug  district  composed  of  Armstrong, 
Butler,  Clarion,  Venango,  and  other  northwestern  counties,  was  doubtless  Bear  Creek,  in  Armstrong  county, 
commenced  iu  1818  by  Pvuggles,  Staclipole  &  Whiting,  who  then  owned  the  Pittsburgh  rolling  mill.  In  the  following 
year  owing  to  the  failure  of  this  firm,  it  passed  uncomj^leted  into  the  hands  of  Baldwin,  Eobinson,  McNickle  & 
Beltzhoover  of  Pittsburgh.  The  furnace  went  into  operation  in  1819.  It  was  abandoned  long  before  1850,  but 
was  running  in  1832,  in  which  year  Gordon  says  it  was  owned  by  Henry  Baldwin,  Esq.,  and  was  reputed  to  be  the 
largest  furnace  in  the  United  States,  having  made  forty  tons  of  iron  in  a  week.  This  furnace  had  a  tram-road,  with 
wooden  rails,  in  1818. 

Eock  furnace,  on  Eoaring  run,  a  tributary  of  the  Lviskiminetas,  four  miles  east  of  Apollo,  iu  Armstrong  county, 
was  built  about  1825  by  James  W.  Biddle,  of  Pittsburgh,  and  others.  It  has  been  abandoned  since  1855.  Slippery 
Eock  furnace,  in  Butler  county,  and  Clarion  furnace,  iu  Clarion  county,  were  built  iu  1828— the  latter  by  Hon. 
Christian  Myers,  a  native  of  Lancaster  county,  who  built  another  furnace  about  1844,  which  he  called  Polk.  Judge 
Myers  was  the  pioneer  in  the  manufacture  of  iron  in  Clarion  county,  and  was  a  man  of  great  enterprise.  Allegheny 
furnace,  at  Kittanning,  in  Armstrong  county,  and  Venango  furnace,  on  Oil  creek,  in  Venango  county,  were  built 
in  1830.  In  1832  the  former  was  owned  by  A.  McNickle,  and  made  about  fourteen  tons  of  iron  weekly.  From  1830 
to  1850  this  section  of  the  state  producecl  large  quantities  of  charcoal  pig  iron.  In  1850  there  were  11  furnaces 
standing  iu  Armstrong  county,  0  in  Butler,  28  iu  Clarion,  and  18  iu  Venango— 03  in  all.  In  1858  there  were  18  in 
Armstrong,  0  in  Butler,  27  in  Clarion,  and  24  in  Venango— 75  in  all.  All  of  these  were  charcoal  furnaces,  except 
four  coke  furuac&s  at  Brady's  Bend.  Many  of  these  furnaces  had,  however,  been  abandoned  at  the  latter  date. 
Nearly  every  one  has  since  then  been  abandoned. 

The  Great  Western  iron  works  at  Brady's  Bend,  embracing  a  rolling  mill,  and  four  turuaces  to  use  coke,  were 
commenced  by  Philander  Eaymond  in  1840.  Tliey  have  been  abandoned  for  many  years.  The  rolling  mill  was 
built  in  1841  to  roll  bar  iron,  but  it  afterwards  rolled  iron  rails. 

The  iron  manufactured  in  the  Allegheny  valley  was  taken  down  the  Allegheny  river  to  Pittsburgh  on  keel-boats 
and  arks,  the  business  of  transporting  it  being  quite  extensive. 
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Erie  charcoal  furnace,  at  Erie,  was  built  in  1842,  and  abandoned  in  1849.  It  used  bog  ore.  It  was  owned  by 
Charles  M.  Eeed.  Liberty  furnace,  on  tlie  north  side  of  French  creek,  in  Crawford  county,  was  built  in  1842  by 
Lowry  &  Co.,  of  Meadville,  and  abandoned  in  1849. 

In  1791  there  were  16  furnaces  and  37  forges  in  Pennsylvania.  In  1816  there  were  44  furnaces,  78  forges,  and 
17.")  naileries.  In  184!»  there  were  2'.»8  furnaces,  121  forges,  6  bloomaries,  and  79  rolling  mills.  Of  the  furnaces 
existing  in  1849  nearly  all  were  charcoal  furnaces,  only  ol  being  anthracite  and  11  bituminous  coal  and  coke  furnaces. 
The  charcoal  iron  industry  of  Pennsylvania  still  exists  in  a  healthy  condition,  but  its  glory  has  departed.  About 
1840  a  revolution  was  created  in  the  iron  industry  of  the  country,  by  the  introduction  of  bituminous  and  anthracite 
coal  in  the  blast  furnace,  and  since  about  1850  the  manufacture  of  charcoal  iron  in  Pennsylvania  has  declined. 

Since  about  the  middle  of  the  last  century  Pennsylvania,  whose  early  iron  history  has  unavoidably  occupied 
so  much  of  our  space,  has  been  the  foremost  ironmaking  state  in  the  Union. 

THE  EAELY  MAXUFACTUEE  OF  lEON  IN  DELAWAEE. 

In  the  Colonial  Records  of  PeHnsijIvania,  volume  I,  pane  115,  mention  is  made  of  one  James  Bowie,  "living  near 
iron  hill,  about  eight  miles  distance  from  'New  Castle,"  in  Delaware,  in  10S4.  In  Oldmixon's  British  Empire  in 
America,  edition  of  1708,  in  referring  to  Xew  Castle  county,  then  in  Pennsylvania,  but  now  in  Delaware,  it  is  stated 
that  there  is  a  place  in  the  county  "called  iron  hill,  from  the  iron  ore  found  tliere,"  but  the  existence  of  an  "iron 
mill,"  to  use  the  ore,  is  expressly  denied.  This  "iron  hill"  is  undoubtedly  the  one  referred  to  in  the  Colonial  Records 
as  having  been  discovered  as  early  as  1684.  ilrs.  -Tames  says  that  on  the  24th  of  September,  1717,  Sir  William 
Keith,  governor  of  Pennsylvania,  "wrote  to  the  Board  of  Trade  in  London  that  he  had  found  great  plenty  of  iron 
ore  in  Pennsylvania,"  and  Bishop  says  that  "Sir  TVillirtm  Keitli  had  iron  works  in  Xew  Castle  county,  Delaware, 
erected  iirevious  to  1730.  and  probably  during  his  administration  from  1717  to  1726."  This  enterprise  consisted  of 
a  furnace  and  forge,  which  were  located  on  Christiana  creek,  and  are  said  to  have  had  a  short  life.  Iron  was, 
however,  made  in  bloomaries  on  the  (Christiana  and  its  branches  after  173(1,  and  there  is  a  tradition  that  a  furnace 
was  in  existence  at  the  foot  of  "iron  hill"  after  this  date.  In  the  gable  of  an  old  Bapti.'^t  church  near  "iron  hill" 
is  a  cast-iron  plate,  dated  1746,  which  is  said  to  have  been  cast  at  this  furnace.  Among  the  bloomaries  was  one  on 
White  Clay  creek,  in  Xew  Castle  county,  owned  by  John  Ball.  In  the  edition  of  Oldmixon  for  1741  the  author  says 
that  "between  Brandy  wine  and  Christiana  is  an  iron  mill."  These  references  jjoint  out  with  all  the  exactness  that 
is  now  possilile  the  character  and  location  and  date  of  erection  of  the  first  iron  enterprises  in  the  state  of  Delaware. 

Bishop  says  that  in  Sussex  county,  at  the  southern  extremity  of  Delaware,  "where  bog  ore  in  the  shape  of  a 
very  pure  hydrate,  yielding  from  o~>  to  66  per  cent,  of  iron,  exists  in  large  beds  in  the  vicinity  of  Georgetown,  and 
on  the  branches  of  the  Xanticoke  and  Indian  rivers,  the  manufacture  of  iron  and  castings  was  carried  on  before  the 
Eevolution  to  a  considerable  extent.  The  compact  hydrated  jteroxide  of  some  of  these  beds  has,  since  the  early 
part  of  this  century,  fieen  raised  in  quantities  for  exportation,  and  the  local  production  of  iron  is  consequently  less 
than  it  might  have  been."  Tench  Coxe,  in  his  report  on  The  Arts  and  ^fanHfacturcs  of  the  United  States  in  1810, 
mentions  five  forges  in  Sussex  county,  which  produced  in  that  year  215  tons  of  iron,  but  he  makes  no  reference  to 
a  blast  furnace  in  the  whole  state.  Bog  ore  from  near  ^lilton,  in  Sussex  county,  was  at  one  time  taken  to  Millville, 
New  Jersey,  to  be  smelted  in  a  furnace  at  that  place  which  was  built  in  1815.  The  shipment  of  this  ore  ceased 
about  1853. 

About  1820,  as  we  are  informed  by  Judge  Calrli  >S.  Layton,  of  Georgetown,  in  Sussex  county,  a  blast  furnace 
was  established  at  Millsljorough,  on  the  Indian  river,  about  eight  miles  south  of  Georgetown,  by  Colonel  William 
D.  Waples  and  others.  In  connection  with  this  fnrinn-e  was  a  foundry.  An  interest  in  the  furnace  was  purchased 
in  1S22  by  Hon.  Samuel  G.  Wright,  of  Xew  .Jersey,  and  in  1830  his  son,"  Colonel  Gardiner  H.  Wright,  obtained  an 
interest,  and  afterwards  operated  the  furnace  until  rs.SCi,  when  it  went  out  of  blast  finally.  The  foundry  continued 
in  operation  until  1879.  In  1.S59  Lesley  stated  that  "  3Iillsborougli  charcoal  furnace,  owned  by  Gardiner  H.  Wright, 
of  Hillsborough,  Sussex  county,  Delaware,  is  the  only  furnace  in  the  state,  and  has  not  made  iron  for  ten  years. 
A  cupola  furnace  is  in  activity  beside  it."  Francis  Vincent,  of  Wilmington,  informs  us  that  the  castings  for  the 
eastern  penitentiary  of  Pennsylvania,  and  for  Jloyamensiug  prison,  and  the  iron  railing  which  once  snrroirnded 
Independence  Square,  in  Philadelj^hia,  were  cast  at  Millsborough  furnace — presumably  at  the  "cupola  furnace." 
He  also  informs  us  that  ten  or  twelve  years  before  the  Eevolution  an  English  company,  under  the  leadership  of 
Colonel  Josei^h  Vaughan,  built  a  furnace  near  (Concord,  in  Sussex  county.  The  company  had  a  stone  wharf  at  the 
head  of  Nanticoke  river,  and  shipped  its  iron  direct  to  England.  The  iron  was  named  "  Old  Meadow."  "The  stone 
wharf  is  there  yet,"  says  Mr.  Vincent.  Colonel  Vaughan  commanded  one  of  the  Delaware  regiments  during  the 
Eevolution.  In  1828  and  in  the  two  subsequent  years  Millsborough  furnace  and  fonndrj^  lu'oduced  450  tons  of  pig 
iron  and  350  tons  of  eastings. 

A  rolling  and  slitting  mill  near  Wilmington,  in  Delaware,  existing  and  in  operation  in  1787  or  1788,  has  alreadj 
been  referred  to  in  the  (-hajiter  relating  to  New  York.      This  mill  then  rolled  and  slit  Swedish  and  Eussian  iron  foi 

the  use  of  a  N(^\v  York  cut-nail  factory.      In  1810  there  were  three  rolling  and  slitting  mills  in  New  Castle  county 
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Lesley  stated  iu  1859  that  the  Delaware  iron  works,  located  live  miles  nortliwest  of  Wilmington,  owned  by  Alan 
"^  ood,  of  Philadelphia,  and  built  in  1812,  "began  to  manufacture  sheet  iron  thirty  years  ago  in  what  had  been  a 
nail-plate  works.  At  that  time  only  Townsend  in  jSTew  Jersey  made  sheet  iron."  Marshall's  rolling  mill,  on  Eed 
Clay  creek,  two  miles  west  of  Newport,  was  built  in  183G.  The  Wilmington  rolling  mill,  near  Wilmington,  was 
built  in  1840.  The  Diamond  State  rolling  mill,  at  Wilmington,  was  built  in  1854.  These  were  the  only  rolling  ujills 
existing  in  Delaware  in  1859.  Others  have  since  been  built.  The  business  of  iron  sliipbuilding  has  been  added 
to  the  iron  industries  of  Delaware  within  the  last  few  years. 

The  iron  hill  to  which  reference  has  been  made  is  situated  about  twelve  miles  from  Wilmington,  and  near  the 
Pennsylvania  line.  Ore  taken  from  this  place  has  been  used  at  Principio  furnace,  iu  Cecil  county,  Maryland,  since 
1847.  This  ore  has  also  been  used  in  some  furnaces  of  Pennsylvania.  Previous  to  1847  the  mines  had  been 
worked  but  little.     Between  183-:  and  1847  some  ore  was  mined  here  and  taken  to  a  furnace  in  iTew  Jersey. 

EARLY  lEON  ENTBPPEISES  IN  MARYLAND. 

In  his  Report  on  the  Manufacture  of  Iron,  addressed  to  the  governor  of  Marjdand  in  1840,  Alexander  gives  1715^ 
as  "the  epoch  of  furnaces  iu  JMaryland,  Virginia,  and  Pennsylvania."  We  have  seen  that  this  statement  is  true 
of  Pennsylvania,  and  there  is  no  reason  to  believe  that  it  is  not  substantially  true  of  Maryland.  Scrivener  says 
that  in  1718  Maryland  and  Virginia  exported  to  England  3  tons  and  7  cwt.  of  bar  iron,  upon  which  the  mother 
country  collected  a  duty  of  £G  19s.  IfZ.  This  indicates  that  iron  was  made  in  both  of  these  colonies  before  that 
year.  In  1719  the  general  assembly  of  Maryland  passed  an  act "  authorizing  100  acres  of  land  to  be  laid  off  to  any 
who  would  set  uji  furnaces  and  forges  in  the  province."  Other  inducements  were  offered  in  1731  and  subsequently 
to  those  who  would  engage  in  the  mauufactirre  of  iron.  The  preamble  to  the  act  of  the  general  assembly  of  1719 
recites  that  "there  are  very  great  conveniences  of  carrying  on  iron  works  within  this  province,  which  have  not 
hitherto  been  embraced  for  want  of  proper  encouragement  to  some  first  undertalcers,^''  which  clearly  implies  that 
iron  enterprises  had  already  been  undertaken  in  Maryland  but  were  not  then  in  operation.  Who  these  "first 
undertakers"  were  will  presently  appear.  As  a  result  of  the  encouragement  given  by  the  general  assembly^, 
official  reports  show  that  in  1749  and  again  in  1756  there  were  eight  furnaces  and  nine  forges  in  Maryland,  and 
that  on  the  31st  of  December,  1761,  there  were  eight  fui'uaces,  making  about  2,500  tons  of  pig  irou  annually,  and 
ten  forges,  capable  of  making  about  600  tons  of  bar  iron  annually.  During  the  colonial  period  Maryland  had  no 
manufacturing  industry  worthy  of  the  name  except  that  of  iron.  Tobacco-growing  and  wheat-growing  formed  the 
principal  employment  of  the  people. 

The  first  iron  works  in  Maryland  were  erected  in  the  northeastern  part  of  the  state,  in  Cecil  county.  A  forge 
at  North  Bast,  at  the  head  of  North  East  river,  erected  previous  to  1716,  is  supposed  to  have  been  the  pioneer  iron 
enterprise.  That  iron  works  were  built  at  North  East  previous  to  1716  is  proved  by  a  deed,  dated  iu  that  year,  in 
which  Robert  Dutton  conveyed  a  flour  mill  near  the  "bottom  of  the  main  falls  of  North  East,"  together  with  fifty 
acres  of  land,  to  Richard  Bennett  for  £100  in  silver  money.  In  this  deed  "iron  works"  are  mentioned  as  among 
the  appurtenances  which  were  conveyed  by  it.  They  were  probably  not  then  active.  In  1722  the  iron  works  at 
North  East  appear  to  have  been  owned  by  Stephen  Onion  and  Thomas  and  William  Russell.  These  works 
embraced  only  a  forge,  which  was  at  first  probably  used  only  to  make  iron  direct  from  the  ore. 

In  1723  John  England,  acting  for  the  Principio  Compauy,  of  England,  completed  and  put  in  blast  a  furnace 
at  Principio  on  Principio  creek,  which  empties  into  the  Chesapeake  near  the  mouth  of  the  Susquehanna,  about 
six  miles  from  North  East,  in  Cecil  county.  A  forge  was  afterwards  erected  at  Principio.  Stephen  Onion,  Joshua 
Gee,  Joseph  Farmer,  William  Russell,  and  John  Ruston  were  the  original  members  of  the  company.  The  North 
East  and  Principio  companies  appear  to  have  been  united  about  1722.  Stephen  Onion  and  Thomas  Russell  were 
the  leading  spirits  m  both  companies.  Henry  Whiteley  has  published  an  exceedingly  full  and  valuable  history 
of  the  Principio  Company,  from  which  wfe  compile  the  following  interesting  details. 

The  most  prominent  members  of  the  Principio  Company,  which  existed  for  about  sixty  years,  were  Sir  Nicholas 
Hackett  Carew,  Bart.,  of  Beddington,  Surrey;  Thomas  Russell,  of  Birmingham,  and  his  sons,  Thomas  and  William 
Russell;  Stephen  Onion;  John  England;  Joshua,  Samuel,  and  Osgood  Gee;  William  Chetwynd,  Esq.,— all  of 
England ;  and  Augustine  and  Lawrence  Washington,  of  Virginia,  father  and  brother  of  George  Washington.  In 
1724  Stephen  Onion  and  Thomas  Russell  left  their  works  in  charge  of  John  England,  a  practical  ironmaster,  and 
sailed  from  New  Castle  for  Great  Britain,  in  the  same  ship  with  Benjamin  Eranklin,  who  says  in  his  autobiography 
that  they  were  "masters  of  an  iron  work  in  Maryland"  and  had  engaged  "the  great  cabin."  Onion  soon  returned, 
and  in  1726  was  in  active  superintendence  at  Principio  ;  but  Russell  remained  in  England. 

Ore  for  the  furnace  was  at  first  obtained  in  the  immediate  neighborhood,  but  as  early  as  September  4,  1724,  it 
was  obtained  from  Gorsuch's  point,  below  Canton,  ou  the  eastern  shore  of  the  Patapsco,  about  opposite  to  Fort 
McHenry.  la  1727  the  Principio  Company,  through  John  England,  purchased  all  the  iron  ore,  "opened  and 
discovered,  or  shut  and  not  yet  discovered,"  on  Whetstone  point,  at  the  extremity  of  which  Fort  McHenry  now 
stands  for  £300  sterling  and  £20  current  money  of  Maryland.  This  was  for  many  years  one  of  its  principal  sources, 
of  ore  supply.  ^'*^ 
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The  company  did  not  confine  its  operations  to  Priucipio  and  Nortli  East.  It  was  early  in  treaty  -with  Captain 
Augnstine  ^Yasl^iugton  for  land  in  Virginia,  at  Accokeek,  on  which  to  erect  a  furnace.  In  February,  1725,  the 
fnrnace  was  ready  for  work,  and  John  Barker,  the  founder  at  Principio,  was  sent  there  to  start  it.  After  Accokeek, 
Kingsbirry  furnace  was  the  company's  next  venture.  It  was  situated  on  Herring  run,"at  the  head  of  Back  rive"^ 
in  Baltimore  county.  It  was  built  in  1744  and  went  into  blast  in  Aiiril,  1745,  producing  at  the  first  blast,  which 
lasted  till  December  18th  of  the  same  year,  480  tons  of  pig  iron.  The  first  four  blasts  embraced  the  period  extending 
from  April  1,  1745,  to  December  20,  1751,  and  produced  3,853  tons,  or  an  average  of  75  tons  per  working  month. 
More  than  3,300  tons  of  the  iron  were  shipped  to  the  company  in  England.  In  1751  Lancashire  furnace  was 
purchased  from  Dr.  Charles  Carroll,  of  Annapolis.  It  was  located  near  Kingsbury,  on  the  west  side  of  a  branch 
of  Back  river,  a  few  miles  northeast  of  Baltimore.  The  deed  embraced  8,200  acres  of  land,  and  was  "signed"  on 
behalf  of  the  company  by  Lawrence  Washington.  Lancashire  furnace  was  operated  by  the  company  from  the  time 
of  its  purchase  until  the  Revolution.  It  was  its  last  acquisition  of  property  in  America.  At  the  time  of  its 
purchase  the  company  outranked  all  competitors,  being  the  sole  proprietor  of  four  furnaces  and  two  forges,  viz : 
Principio  furnace,  Cecil  county,  ^Maryland,  built  about  1715  ;  Principio  forge  at  the  same  place ;  North  East  forge, 
Cecil  county,  Maryland,  built  about  1715;  Accokeek  furnace,  Virginia,  built  in  1725;  Kingsbury  furnace,  Baltimore 
county,  Maryland,  built  in  1744;  Lancashire  furnace,  Baltimore  county,  Maryland,  purchased  in  1751.  It  owner! 
slaves  and  live  stock  in  abundance,  and  its  landed  estates  were  of  great  extent,  amounting  to  nearly  thirty  thousanri 
acres,  exclusive  of  the  Accokeek  lands  iu  Virginia.  One-half  of  the  pig  iron  exported  to  Great  Britain  from  this 
country  is  said  by  Mr.  Whiteley  to  have  come  from  its  works. 

After  1776  the  company  had  no  actual  control  owv  any  of  its  American  property.  Thomas  Eussell,  who  had 
been  the  company's  general  manager,  continued  to  operate  the  furnaces  and  forges,  and  supplied  bar  iron  and 
•cannon  balls  iu  large  quantities  to  the  Continental  army.  In  the  Lancashire  furnace  ledger  is  an  "account  of  shott 
made  at  Lancashire  fnuace  iu  the  year  177U." 

In  1780  the  geneial  assembly  (if  ^Maryland  jiassed  an  act  to  seize  and  couflscate  all  British  property  within  the 
state,  and  this  was  the  end  of  the  Priucipio  Company,  after  an  existence  of  more  than  sixtj'  years.  All  the 
possessions  of  the  company,  with  two  exceptions,  ]iasse<l  under  the  auctioneer's  hammer  and  into  new  hands.  The 
works  at  North  East  were  retained  by  Thomas  Piussell,  one  of  the  companj-  and  a  son  of  the  first  Thomas  Eussell, 
who  had  cast  his  fortunes  with  the  patriotic  cause.  The  Accokeek  lands  are  supposed  to  have  fallen  to  "  a  certain 
JMr.  Washington,"  who  owned  a  one-twelfth  interest  in  the  possessions  of  the  company,  and  was  also  a  patriot. 

From  George  P.  Whitaker  we  learn  that  Thomas  Pussell,  at  his  death  in  1780,  left  a  son  Thomas,  the  third  of 
that  name.  On  his  arrival  at  the  ai^e  of  twenty-one,  his  mother  meanwhile  having  married  Daniel  Sheredine,  he 
i'evi\'ed  the  iron  industry  at  Xorth  East,  with  the  assistiuice  of  Sheredine,  and  built,  in  1S(I2,  a  furnace  which  was 
in  operation  onlj'  four  years.  Not  proving  as  profitable  as  had  been  anticipated,  it  was  blown  out  on  the  death  of 
young  Thomas  Russell,  which  occurred  iu  1800. 

In  1744  William  Black,  secretary  of  the  commissiDuers  appointed  by  Governor  Gooch,  of  Virginia,  to  unite 
with  those  from  Pennsylvania  and  Maryland  to  treat  with  the  Iroquois,  or  Six  Nations  of  Indians,  in  reference  to 
the  lands  west  of  the  AUeghenies,  wrote  in  his  journal,  on  ^lay  25th,  while  at  North  East  in  ^Maryland  :  "  I  must  not 
forget  that  iu  the  forenoone  the  Com'rs  and  tlieir  company  went  to  the  Priucipio  iron  works,  in  order  to  view  the 
curiosities  of  that  place.  Thej'  are  under  tin-  management  of  ^Mr.  Baxter,  a  Virginian,  and  was  at  work  forming 
barr-iron  when  we  came  there.  For  my  ])art  I  was  no  judge  of  the  workmanship,  but  I  thought  everything  appeared 
to  be  in  very  good  order,  and  they  are  allowed  to  be  as  compleat  works  as  any  on  the  continent  by  those  who  are 
judges."  This  visit  was  madi'  to  Noith  East  forge,  which,  being  owned  by  the  Principio  Company,  formed  a  part 
of  the  "Principio  iron  works." 

Iron  works  have  been  almost  continuously  iu  operation  at  Principio  and  North  East  since  their  first 
cstaitlishment,  or  about  one  hundred  and  sixty  years.  At  Principio  George  P.  Whitaker  and  his  associates  have 
had  a  charcoal  furnace  in  oj^'ration  since  ls:')7,  and  at  North  East,  on  the  very  site  of  the  old  forge,  are  the  present 
extensive  iron  works  of  tlie  M(^(  'ullough  Iron  Company. 

Pig  iron  from  Virginia  furnaces  was  taken  to  the  forge  at  North  East,  and  perhaps  to  Principio  forge,  to  be 
refined  into  bar  iron. 

About  thirty  years  ago  a  wh((Ic  \ng  of  iron  was  found  near  the  site  of  the  first  Principio  fnrnace,  which  was 
plainly  stamped  "Principio,  1727."  A  few  >'ears  ago  two  or  three  pigs  of  iron,  marked  "Priucipio*  1751,"  were 
discovered  in  the  bed  of  the  Pata])S(;o  ri\er.     All  of  these  relics  have  been  preserved. 

A  furnace  at  the  mouth  of  Gwynn's  falls,  and  a  forge  at  Jones's  falls,  called  Mount  Royal,  were  built  by  the 
Baltimore  Company  soon  after  1 72.!  and  l:)efore  1730— Messrs.  Carroll,  Tasker,  and  others  forming  the  company. 

Stephen  Onion  severed  his  connection  with  the  Principio  Company  and  built  a  furnace  and  two  forges  of  his 
■own  at  the  head  of  Gunjiowder  river,  aliout  a  mile  from  Joppa,  then  one  of  the  principal  towns  of  Maryland,  but 
now  wliolly  desej'ted.  These  A\orks  weie  ad\ertised  for  sale  in  17C9,  after  Stephen  Onion's  death.  The  exact  date 
■of  the  erection  of  these  extensive  works  lias  not  been  preserved. 

Bush  furnace,  in  Harford  county,  and  Nortliauipton   furnace,  in  Baltimore  county,  were  built  about  1760 — the 
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latter  by  members  of  tlie  Eidgely  family.  The  proprietors  of  this  furnace  owned  a  forge  on  the  Great  Gunpowder 
river,  called  Loug  Cam  forge,  which  was  probably  older  than  the  furnace.  Bush  furnace,  located  on  Bush  creek, 
was  owned  about  1767  by  John  Lee  Webster.  On  the  Patapsco,  near  Elkridge  Landing,  were  Elkridge  furnace  and 
forge,  owned  by  Edward  Dorsey ;  at  a  locality  not  now  known  was  York  furnace ;  in  Anne  Arundel  county  were 
the  Patuxent  furnace  and  forge,  owned  by  Thomas,  Eichard,  and  Edward  Snowdeu.  There  was  once  a  furnace  on 
Stemmer's  run,  about  seven  miles  from  Baltimore.  There  was  also  a  furnace  on  Curtis  creek,  in  Patapsco  county, 
■built  by  William  Goodwin  and  Edward  Dorsey,  which  remained  in  o])eration  until  1851.  Nottingham  furnace,  in 
Baltimore,  was  built  before  the  Eevolution. 

In  1762  Eobert  Evans,  Jonathan  Morris,  and  Benjamin  Jacobs  built  Unicorn  forge  at  a  place  called  S"asby,  in 
•Queen  Ann  county.  The  castings  for  the  forge  were  procured  at  "Bush  river  furnace,"  which  appears  to  have  been 
then  operated  by  Isaac  Webster.    The  firm  of  Evans,  Jlorris  &  Jacobs  was  not  long  in  existence. 

In  Frederick  county  were  several  early  iron  enterprises,  particulars  of  which  have  been  preserved  by  Alexander. 
'Old  Hampton  furnace,  on  Tom's  creek,  about  two  miles  west  of  Emmetsburg,  was  built  between  1760  and  17C5  by 
.persons  whose  names  have  not  survived.  Legh  furnace  was  built  about  the  same  time  by  an  Engbshman  named 
Legh  Master,  at  the  head  of  Little  Pipe  creek,  two  or  three  miles  southwest  of  Westminster.  Both  of  these 
furnaces  were  soon  abandoned.  Oatoctin  furnace,  situated  about  twelve  miles  northwest  of  Frederick,  was  built 
in  1771  by  James  Johnson  &  Co.  It  was  rebuilt  in  17.87  by  the  same  company,  "about  three-fourths  of  a  mile 
further  up  Little  Hunting  creek,  and  nearer  the  ore  banks."  It  was  again  rebuilt  about  1831.  We  may  add  that 
in  1856  a  new  furnace  Avas  built  at  the  same  place,  called  Catoctin  No.  2,  and  in  1871  another  furnace  was  added, 
called  Catoctin  No.  3.  All  of  the  Catoctin  furnaces  were  in  operation  in  1880,  and  all  used  charcoal,  although 
No.  3  usually  uses  anthracite  and  coke.  The  yield  of  the  first  Catoctin  furnace  was  from  twelve  to  eighteen  tons 
•of  pig  iron  weekly.  Shortly  after  the  erection  of  the  first  Catoctin  furnace  the  same  owners  erected  on  Bush  creek, 
about  two  miles  above  its  mouth,  the  Bush  creek  forge.  The  forge  was  in  operation  until  1810,  when  it  was 
abandoned.  About  the  time  when  Catoctin  furnace  and  Bush  creek  forge  were  built  the  Johnsons  built  a  rolling 
and  slitting  mill  at  a  spot  known  in  1840  as  Eeel's  mill.  Aboiit  1787  they  built  Johnson  furnace  on  a  small  stream 
one  mile  above  the  mouth  of  the  IMouocacy.  In  1793  the  various  iron  properties  belonging  to  the  Johnsons  were 
divided,  and  Johnson  furnace  fell  to  Eoger  Johnson,  who  soon  afterwards  built  a  forge  in  connection  with  the 
furnace.  It  was  situated  on  Big  Bennett's  creek,  about  five  miles  above  its  junction  with  the  Monocacy,  and  was 
called  Bloomsburg  forge.  Its  weekly  product  was  between  four  and  five  tons  of  finished  iron.  The  furnace  and 
forge  were  abandoned  soon  after  1800.  Fielderea  furnace,  on  the  Harper's  Ferry  road,  three  miles  south  of 
Frederick,  was  built  by  Fielder  Gantt  shortly  after  the  Eevolution,  but  after  making  one  blast  it  was  abandoned. 
This  event  occurred  before  1791. 

In  Washington  county  there  were  many  iron  enterjjrises  at  an  early  day,  most  of  which  have  been  noted  by 
Alexander.  In  1770  James  Johnson  superintended  the  erection  of  Green  Spring  furnace,  on  Green  Spring  run, 
■one  mile  above  its  entrance  into  the  Potomac.  It  was  owned  by  a  Mr.  Jacques  and  Governor  Johnson.  The 
neighboring  iron  ore  not  being  of  good  quality,  the  furnace  was  abandoned  in  a  few  years.  James  Johnson  also 
built  Licking  creek  forge,  near  the  mouth  of  Licking  creek,  for  the  same  firm.  It  was  at  first  supplied  with  pig- 
iron  from  Green  Spring  furnace,  but  was  afterwards  sold  to  "ilr.  Chambers,  of  Chambersburg,  who  carried  it  on 
for  several  years  with  pig  supplied  from  his  furnace  in  Pennsylvania."  Mount  Etna  furnace,  on  a  branch  of 
Antietam  creek,  five  or  six  miles  north  of  Hagerstown,  was  built  by  Samuel  and  Daniel  Hughes  about  1770,  and  was 
in  successful  operation  for  many  years.  During  the  Eevolution  it  cast  the  first  Maryland  cannon.  About  a  mile 
and  a  half  from  the  furnace,  and  about  four  miles  from  Hagerstown,  the  same  owners  built  Antietam  forge,  which 
Tras  in  operation  after  the  furnace  was  abandoned.  Bishop  states  that  General  Thomas  Johnson  and  his  brother 
were  the  owners  in  May,  1777,  of  a  furnace  at  Frederick,  but  it  was  not  then  in  blast.  Between  1775  and  1780 
Henderson  &  Eoss  built  a  furnace  at  the  mouth  of  Antietam  creek.  A  forge  was  built  at  the  same  place  about 
the  same  time.  There  were  at  least  three  forges  on  Antietam  creek  during  the  last  century.  In  1845  a  new 
furnace  was  built  on  the  site  of  the  original  Antietam  furnace,  and  it  is  still  in  operation.  A  small  rolling  mill, 
with  a  nail  factory  attached,  was  built  at  the  same  place  about  1S31  and  abandoned  about  1S53. 

Bishop  says  that  a  slitting  mill  was  established  at  or  near  Baltimore  in  1778  by  William  Whetcroft,  and  that 
•about  the  same  time  two  nail  factories  were  established  in  the  city— one  by  George  TJatthews  and  the  other  by 
Eichardson  Stewart.  At  Elkridge  Landing  Dr.  Howard  owned  a  tilting  forge  in  17S3.  On  Deer  creek,  in  Harford 
■county,  a  forge  and  slitting  mill  were  built  during  the  last  century.  During  the  Eevolution  there  were  17  or  IS 
forges  in  operation  in  Maryland,  in  addition  to  furnaces  and  other  iron  enterprises. 

After  the  Eevolution  the  iron  manufacture  of  Maryland  experienced  a  healthy  de\'elopment,  which  has  continued 
without  serious  interruption  to  the  present  time.  One  of  the  first  successful  rolling  mills  in  the  state  was  the  cele- 
brated Avalon  iron  works,  on  the  Baltimore  and  Ohio  railroad,  half  a  mile  above  the  Eelay  House,  built  about  1790 
and  in  use  down  to  about  1860.  It  first  made  nails  exclusively,  but  afterwards  it  also  rolled  rails.  A  rolling  mill  was 
built  on  the  Big  Elk  river,  five  miles  north  of  Elkton,  in  1810,  on  the  site  of  copper  works  which  had  existed  before 
■the  Eevolution.     It  was  active  until  about  1860,  making  sheet  iron  chiefly.    Octorara  forge  and  rolUng  mill,  on 
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Octorara  creek,  four  miles  above  its  mouth  and  eight  miles  north  of  Port  Deposit,  were  built  about  1810.  These 
works  are  still  active,  and,  together  with  two  other  Maryland  rolling  mills  of  modern  origin,  are  owned  by  the 
McCnllough  Iron  Company.  The  once  numerous  forges  of  Maryland  have  gradually  given  place  to  rolling  mills. 
In  1840  several  forges  were  in  operation ;  in  1850  two  forges  were  active,  and  in  1880  there  was  only  one  forge 
active — the  one  at  North  East. 

The  development  of  the  iron  ores  belonging  to  the  coal  measures  of  the  extreme  western  part  of  Maryland 
appears  to  have  been  undertaken  about  fifty  years  ago.  ITear  the  village  of  Friendsville,  on  Bear  creek,  a  branch 
of  the  Youghiogheny  river,  there  were  erected,  in  1S28  and  1829,  the  Yohoga.ny  iron  works,  consisting  of  a  furnace- 
and  two  forges,  to  use  charcoal.  These  works  were  abandoned  about  1834.  In  1837  a  furnace  50  feet  high  and  14J 
feet  wide  at  the  boshes  was  built  at  Louaconing,  eight  miles  southwest  of  Frostburg,  by  the  G-eorge's  Creek  Coal 
and  Iron  Company,  to  use  coke.  In  June,  1839,  it  was  making  about  70  tons  per  week  of  good  foundry  iron,  with 
coke  as  fuel.  Overman  claims  that  this  was  the  first  successful  coke  furnace  in  the  United  States.  Two  large 
blast  furnaces  were  built  in  1810  by  the  Mount  Savage  Iron  Company,  nine  miles  northwest  of  Cumberland,  also  to 
use  coke.  This  enterprise  was  also  successful.  In  1815  the  same  company  built  an  additional  furnace,  but  it  was 
never  lined.  The  Mount  Savage  rolling  mill  was  built  in  1813,  especially  to  roll  iron  rails,  and  in  1844  it  roUed  the 
first  rails  rolled  in  this  country.  These  rails  were  of  the  inverted  U  x>attern,  and  weighed  42  pounds  to  the  yard. 
Alleghany  county,  Maryland,  is  thus  entitled  to  two  of  the  highest  honors  in  connection  with  the  American  irott 
trade.  It  built  the  first  successful  coke  furnace  and  rolled  the  first  heavy  iron  rails.  The  furnaces  and  rolling  miU. 
of  the  Mount  Savage  Iron  Comjiany  have  long  been  inactive  and  abandoned. 

In  1846  a  furnace  called  Lena  was  built  at  Cumberland,  which  at  first  ased  charcoal  and  afterwards  used  coke.- 
It  was  not  long  in  operation. 

Alexander  mentions  a  furnace  on  the  Eastern  Shore  of  Maryland,  built  in  1830  by  Mark  Richards,  about  five 
miles  from  Snow  HUl,  to  use  bog  ore  yielding  only  28  x>er  cent,  of  iron.  Its  annual  production  about  1834  was. 
700  tons.  In  1840  the  furnace  was  owned  by  T.  A.  Spence.  It  was  called  Xaseongo,  and  it  was  the  only  furnace  in 
the  state  that  used  bog  ore  exclusively  or  in  large  quantities.  .V  bloomary  which  used  bog  ore  once  stood  near- 
Federalsburg,  but  it  was  abandoned  long  ago. 

The  prominence  of  Maryland  as  an  iron-producing  state  was  relatively  much  greater  in  1870  than  in  1880.  In 
the  former  year  it  was  fifth  in  rank,  and  in  the  latter  year  it  was  twelfth. 

A  furnace  was  built  at  Georgetown,  in  the  District  of  Columbia,  in  1849,  and  finally  went  out  of  blast  about 
1855.  A  second  stack  was  built  at  the  same  place,  but  was  never  lined  and  consequently  never  put  in  blast.  Before 
1812  the  United  States  Government  built  an  anchor  forge  at  the  navy-yard  at  Washington,  which  was  enlarged 
about  1830,  and  afterwards  used  to  x>roduce  anchors,  shafts,  chains,  etc.  The  District  of  Columbia  never  had  any 
other  iron  enterprises  until  1878,  when  the  Government  established  a  small  rolling  mill  at  the  navy-yard.  The 
forge  is  still  in  operation,  as  is  also  the  rolling  mill. 

EEVIVAL  OF  THE  IRON  INDUSTRY  IN  VIRGINIA. 

After  the  failure  to  manufacture  iron  on  Falling  creek  in  1622  no  successful  effort  was  made  to  revive  the  iron 
industry  in  Virginia  until  after  the  beginning  of  the  succeeding  century — a  delay  of  almost  a  hundred  years.  To- 
Colonel  Alexander  Spotswood,  who  was  governor  of  Virginia  from  1710  to  1723,  the  honor  of  having  established  the 
iron  industry  of  the  colony  on  a  firm  and  permanent  basis  is  fairly  due,  although  the  exact  date  of  the  commence- 
ment of  the  various  iron  enterprises  is  lost.  We  are  indebted  to  the  researches  of  R.  A.  Brock,  Esq.,  of  Richmond^ 
for  the  following  information  concerning  the  inception  of  Governor  SpotsAvood's  schemes  to  effect  a  revival  of  the 
iron  industry  in  Virginia. 

In  the  collections  of  the  Virginia  Historical  Society  are  two  jMS.  volumes  of  the  letters  of  Governor  Spotswood 
to  the  lords  commissioners  the  council  of  trade  at  Loudon,  covering  the  period  from  1710  to  1721.  On  October  24, 
1710,  the  Governor  writes :  "  There  is  a  project  to  be  handed  to  the  next  assembly  for  improvement  of  the  iron  mines,, 
lately  discovered  in  this  country,  the  ores  of  which  upon  tryall  have  been  found  to  be  extraordinary  rich  and  good. 
It  is  proi>osed  that  the  work  be  carried  on  at  publick  charge."  This  scheme  appears  not  to  have  been  acted  upon 
by  the  assembly.  On  December  15,  1710,  the  Governor  writes  :  "  I  humbly  propose  to  your  lordships'  consideration 
whether  it  might  not  turn  to  good  account  if  her  majesty  would  be  pleased  to  take  that  work  [the  iron]  in  her  own 
hands,  sending  over  workmen  and  materials  for  carrying  it  on.''  He  states  that  the  "iron  mines  lie  at  the  falls  of 
James  river."  On  January  27, 1714,  he  asks  that  the  German  Protestants  settled  at  the  head  of  the  Rappahannock 
river,  who  came  over  with  Baron  de  Graffenreidt  "  in  hopes  to  find  out  mines,"  be  exempted  from  the  payment  of 
levies  for  the  support  of  the  government.  In  the  latter  part  of  1716  lengthy  charges  for  malfeasance  in  office  were 
anonymously  preferred  against  Governor  Spotswood  to  the  council  of  trade,  the  counts  of  which  are  numerous.  In 
one  of  them  Governor  Spotswood  is  charged,  under  pretense  of  guarding  the  frontiers,  with  building,  at  the  cost 
of  the  government,  two  forts,  oik;  at  the  head  of  James  i-ivcr  and  another  at  the  head  of  Rappahanuock  river,  only 
to  sui>port  his  two  private  interests,  at  least  one  of  which,  that  on  the  Rappahannock,  related  to  the  manufacture 
of  iron.  Another  account  charges  the  maiuteuance  at  public  cost,  at  these  iorts,  of  "  rangers,"  for  three  years. 
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.«iidmg  in  December,  171G.  The  beginning  of  this  period  would  be  near  that  of  the  German  settlement,  the 
members  of  which  were  the  operatives  of  Governor  Spotswood.  It  may  be  assumed  that  some  of  his  iron  enter- 
prises were  in  operation  certainly  in  1716,  and  most  likely  two  years  earlier. 

In  1727  the  general  assembly  of  Virginia  passed  "an  act  for  encouraging  adventurers  in  iron  works,"  which 
begins  as  follows  :  "Whereas,  divers  persons  have  of  late  expended  great  sums  of  money  in  erecting  furnaces  and 
other  works  for  the  making  of  iron  in  several  parts  of  the  country,  .  .  .  and  forasmuch  as  it  is  absolutely 
necessary  for  roads  to  be  laid  out  and  cleaned  from  all  sucli  iron  works  to  convenient  landings,"  etc. 

In  A  Progress  to  the  Mines,  by  Colonel  William  Byrd,  of  Westover,  Virginia,  written  in  September,  173i',  is 
given  a  full  account  of  the  iron  enterprises  of  Virginia  at  that  time.  They  embraced  three  blast  furnaces  and  one 
air  furnace,  but  no  forge.  One  of  the  blast  furnaces  was  at  Fredericks\-ille,  a  village  which  has  disappeared 
from  the  maps,  but  which  was  located  about  twenty-five  miles  south  of  Fredericksburg,  in  Caroline  county  or 
Spottsylvania  county.  Mr.  Chiswell,  the  manager,  told  Colonel  Byrd  that  the  pig  iron  produced  at  the  furnace  was 
carted  twenty-four  miles  over  an  uneven  road  to  the  Eappahannock  ri^er,  about  a  mile  below  Fredericksburg. 
This  furnace  was  built  of  brick,  but  it  had  been  idle  "ever  since  May,  for  want  of  corn  to  support  the  cattle." 
Colonel  Byrd  says  :  "  The  fire  in  the  furnace  is  blown  by  two  mighty  pair  of  bellows,  that  cost  £100  each,  and  these 
bellows  are  moved  by  a  great  wheel  of  26  foot  diameter."  The  owners  of  the  furnace  had  invested  about  £12,000 
in  land,  negroes,  cattle,  etc.,  and  had  made  1,200  tons  of  iron.  "  When  the  furnace  blows  it  runs  about  20  tons  a 
week."  Colonel  Byrd  says  the  company  was  formed  as  follows  :  "  Mr.  Fitz  Williams  took  up  the  mine  tract,  and 
had  the  address  to  draw  in  the  Governor,  [Spotswood,]  Captain  Pearse,  Dr.  Nicolas,  and  Mr.  Chiswell  to  be  jointly 
concerned  with  him,  by  which  contrivance  he  first  got  a  good  price  for  the  land,  and  then,  when  he  had  been  very 
little  out  of  pocket,  sold  his  share  to  Mr.  S'elson  for  £500,  and  of  these  gentlemen  the  company  at  present  consists. 
And  Mr.  Chiswell  is  the  only  person  amongst  them  that  knows  anything  of  the  matter."  One  of  the  mines 
attached  to  the  furnace  was  fifteen  or  twenty  feet  deep,  and  the  ore  was  dislodged  by  blasting,  after  which  it  was 
carried  away  "in  baskets  up  to  the  heap."  It  was  calcined  before  being  used,  a  layer  of  charcoal  and  ore  alternating. 
The  limestone  used  at  the  furnace  was  brought  from  Bristol  as  ballast,  and  carted  from  the  Eappahannock  to  the 
furnace  by  the  ox  teams  which  brought  down  the  iron.  Colonel  Byrd  recommended  the  substitution  of  oyster  shells 
for  limestone,  but  without  effect. 

The  next  furnace  visited  by  Colonel  Byrd  was  directly  controlled  by  Colonel  Spotswood,  and  was  situated  in 
Spottsylvania  county,  about  twenty  miles  southwest  of  Fredericksburg,  and  about  thirteen  miles  from  Germanna. 
This  last  place  was  situated  in  Orange  county,  on  the  south  side  of  the  Eapidau,  and  about  fourteen  miles  distant 
from  its  junction  with  the  Eappahannock.  It  had  been  settled  by  Germans  and  afterwards  abandoned  for  another 
location  on  "land  of  their  own,  ten  miles  higher,  in  the  Fork  of  Eappahannock."  The  furnace,  according  to  Colonel 
Spotswood,  was  the  first  in  Virginia.  It  was  built  of  rough  stone,  "having  been  the  first  of  that  kind  erected  in 
the  country."  The  iron  made  at  this  furnace  was  carted  15  miles  to  Massaponux,  on  the  Eapi^ahannock,  five  miles 
above  Fredericksburg,  where  Colonel  Spotswood  had  recently  erected  an  air  fumaec,  which  he  "had  now  brought 
to  perfection,  and  should  be  thereby  able  to  furnish  the  whole  country  with  all  sorts  of  cast  iron,  as  cheap  and  as 
good  as  ever  came  from  England."  The  blast  furnace  "had  not  blown  for  several  moons,  the  Colonel  having  taken 
off  great  part  of  his  jieople  to  carry  on  his  air  furnace  at  Massaponux."  "Here  the  wheel  that  carried  the  bellows 
was  no  more  than  20  feet  diameter."  The  ore  at  this  furnace  was  also  blasted  with  gunpowder.  "All  the  land 
hereabouts  seems  paved  with  iron  ore,  so  that  there  seems  to  be  enough  to  feed  a  furnace  for  many  ages." 

Colonel  Byrd  next  mentions  "England's  iron  mines,  called  so  from  the  chief  manager  of  them,  tho'  the  laud 
belongs  to  Mr.  Washington."  These  mines  he  states  were  on  the  north  side  of  the  Eappahannock  river,  "  not  far 
from  a  spring  of  strong  steel  water,"  which  was  in  King  George  county,  twelve  miles  distant  from  Fredericksburg. 
Two  miles  distant  from  the  mines  was  a  furnace.  "Mr.  Washington  raises  the  ore,  and  carts  it  thither  for  20 
shillings  the  ton  of  iron  that  it  yields.  The  furnace  is  built  on  a  run,  which  discharges  its  waters  into  Potomeck. 
And  when  the  iron  is  cast  they  cart  it  about  six  miles  to  a  landing  on  that  river.  Besides  Mr.  ^Vashingtou  and  Mr. 
England  there  are  several  other  persons  in  England  concerned  in  these  works.  Matters  are  very  well  managed 
there,  and  no  expense  is  spared  to  make  them  profitable,  which  is  not  the  case  in  the  works  I  have  already 
mentioned."  This  was  Accokeek  furnace,  already  referred  to  in  the  Maryland  chapter  as  forming  one  of  the 
possessions  of  the  Principio  Company.  It  was  situated  in  Stafford  county.  The  "Mr.  Washington"  referred  to 
was  Augustine  Washington,  the  father  of  George  Washington. 

Colonel  Byrd  did  not  visit  Accokeek  furnace.  He  visited  Colonel  Spotswood's  air  furnace  at  Massaponux, 
which  he  fully  describes.  It  was  a  very  ambitious  and  creditable  enterprise,  and  appears  to  have  been  successfully 
managed.  Colonel  Spotswood  used  it  "  to  melt  his  sow  iron,  in  order  to  cast  it  into  sundry  utensils,  such  as  backs 
for  chimneys,  andirons,  fenders,  plates  for  hearths,  pots,  mortars,  rollers  for  gardeners,  skillets,  boxes  for  cart 
wheels,  and  many  other  things.  And,  being  cast  from  the  sow  iron,  are  much  better  than  those  which  come  from 
England,  which  are  cast  immediately  from  the  ore  for  the  most  part."  "Here  are  two  of  these  air  furnaces  in  one 
room,  that  so  in  case  one  want  repair  the  other  may  Avork,  they  being  exactly  of  the  same  structure."  Colonel 
Bnotswood  informed  Colonel  Byrd  that  Eobeit  Cary,  of  England,  was  a  silent  partner  of  his  in  all  his  iron 
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The  connection  of  the  Washington  family  with  the  iron  industry  of  Virginia  and  Maryland  justifies  further 
reference  to  the  Accokeek  furnace.  As  has  been  stated  in  the  chapter  relating  to  Maryland,  the  furnace  was  ready 
for  work  in  February,  17L'5.  Custis,  in  his  Recollections,  relates  that  Augustine  Washington,  after  the  burning, 
of  his  house  in  Westmoreland,  removed  with  his  family  to  a  situation  near  Fredericksburg,  on  the  Eappahannock,, 
where  he  became  connected  with  the  Principio  Company.  Colonel  Byrd  has  partly  explained  the  nature  of  this 
connection,  ilr.  Whiteley  tells  us  that  Accokeek  became  a  valuable  property.  In  1750  it  sent  to  the  company  in 
England  410  tons  of  pig  iron,  about  one-sixth  of  the  entire  quantity  exported  from  ilaryland  and  Virginia  in  that 
year.  Augustine  Wasliiugton,  at  his  death  in  1743,  left  the  estate  afterwards  known  as  Mount  Veruon,  and  his- 
share,  one-twelfth,  iu  the  Principio  Company,  to  his  son  Lawrence,  an  elder  half-brother  of  George  Washington- 
Lawrence  died  iu  1752. 

We  have  examined  the  will  of  Lawrence  AVashiugton,  of  Fairfax  county,  Virginia,  as  it  is  recorded  in  Albert 
Welles's  Hisiory  of  the  Wuxliinijton.  Fmiiily.  It  is  dated  June  2(1,  1752.  We  make  the  following  literal  extract:  "I 
give  and  bequeath  to  my  daughter  Sarah,  .  .  after  my  just  debts  are  <lischarged,  all  my  real  and  personal  estate- 
in  Virginia  and  the  Province  of  Maryland,  not  otherwise  disposed  of.  But  in  case  it  should  please  God  my  said 
daughter  should  die  without  issue,  it  is  then  my  will  and  desire  that  my  estate,  botli  real  and  personal,  be  disposed 
of  in  the  following  manner.  First.  I  j^ixe  and  liequeath  nnt(t  my  loving  brother  Augustine  Washington  and  his 
heirs  forever  all  my  stock,  iuterest,  and  estate  in  the  Principio,  Accokeek,  Kingsbury,  Laconshire,  &  No.  East  iron 
works,  in  Virginia  and  Maryland,  reserving  one-third  of  the  profits  of  the  said  works  to  be  paid  my  wife  as  hereafter 
mentioned."'  George  Washington  was  one  of  the  executors  of  this  will.  Sarah  did  not  long  survive  her  father,  and 
upon  her  death  Augustine  Washington  succeeded  to  the  ownership  of  his  iron  interests,  and  George  Washington 
succeeded  to  the  ownership  of  Mount  Vernon.  Mr.  Whiteley  tells  us  that  it  was  at  the  solicitation  of  Augustine 
Washington,  "in  behalf  of  himself  and  other  adventurers  iu  iron  works,"  that  in  1757  the  Virginia  Council  remitted 
the  port  duties  and  fees  on  pig  and  bar  iron  imported  into  that  province  from  Maryland.  He  also  states  that 
Accokeek  furnace  was  abandoned  soon  after  Lawrence  Washington's  death,  owing  to  the  failure  of  a  supply  of  ore 
within  a  reasonable  distance.  In  175;;  the  slaves,  horses,  cattle,  and  wagons  were  sold,  and  affairs  were  gradually 
closed  up  until  nothiug  but  the  real  estate  was  left,  of  whi<h  Augustine  Washington  doubtless  afterwards  became 
sole  owner. 

3Ir.  Brock  writes  us  that,  in  HeniiKj's  Statutes,  volume  ix,  pp.  303-4,  in  May,  1777,  there  is  "an  act  for  the 
encouragement  of  iron  works,"  which  recites  that,  "Whereas,  the  discovery  and  manutacturing  of  iron  ore  requisite 
for  the  fabricating  the  various  implements  of  husbandry,  small  arms,  intrenching  tools,  anchors,  and  other  things 
necessary  for  the  army  and  navy,  is  at  this  time  essential  to  the  welfare  and  existence  of  this  state,  as  the  usual 
supplies  of  pig  and  bar  iron  from  foreign  states  is  rendered  difiicult  and  uncertain,  and  James  Hunter,  near 
Fredericksburg,  hath  erected  and  is  now  carrying  on,  at  considerable  expense  and  labour,  many  extensive 
factories,  slitting,  plating,  and  wire  mills,  and  is  greatly  retarded  through  the  want  of  pig  and  bar  iron;  and 
Avhereas,  there  is  a  certain  tract  of  land  in  the  county  of  Stallord,  called  or  known  by  tlie  name  of  Accokeek 
furnace  tract,  on  which  a  furnace  for  the  making  of  pig  iron  was  IVirmerly  erected  and  carried  on,  which  has  been 
since  discontinued."  The  act  goes  on  to  authorize  James  Hunter  to  enter  upon  two  liundred  acres  of  the  Accokeek 
tract,  including  the  old  furnace,  if  its  o\\-ners  nr  a.i^ents  should  fail  iu  one  month  to  begin  and  within  six  months  to 
erect  thereon  a  furnace  equal  to  or  lai  gi'r  than  the  former  one,  and  prtiseiuti'  the  same  for  the  making  of  pig  iron 
and  other  castin.us. 

3Ir.  Chisholm  told  Colonel  Byrd  that  "  we  had  as  yet  no  forge  erected  in  Virginia,  tlio'  we  had  four  furnaces. 
But  there  was  a  very  good  one  set  up  at  the  head  of  tlie  bay  in  Alarylaud,  tliat  made  cxi'eeding  good  work."  The 
forge  referred  to  was  jnobably  the  one  at  Nciith  East.  Cdhjuel  Spotswood  told  Colonel  Byrd  that  "he  was  not 
only  tue  nrst  m  tliis  country,  but  the  first  in  Xorth  America,  \\lio  had  I'rected  a  regular  furnace;  that  they  ran 
altogether  upon  bloomerys  in  Xew  England  and  Pennsylvania  till  his  example  had  made  them  attempt  greater 
works."'  The  correctness  of  tliis  statement  cannot  be  maintained,  nor  can  tliat  <it  Colonel  Byrd,  made  doubtless 
on  the  authority  of  Colonel  Spotswood,  that  the  furnace  near  Germanna  was  the  first  furnace  in  the  country  that 
was  "  built  of  rough  stone." 

In  the  valley  of  Virginia  many  furnaces  and  forges  were  built  prior  to  the  Uevolntion,  and  others  were  built 
before  the  close  of  the  century.  Zane's  furnace  and  forge,  on  Cedar  creek,  in  Frederick  county,  are  said  to  have 
been  the  first  iron  works  in  the  valley.  Pine  ioroe,  in  Shenandoah  county,  three  and  a  half  miles  north  of  Xew 
Marlvet,  was  built  in  1725,  according  to  Lesley.  Isabella  furnac'e,  on  Hawksbill  creek,  near  Luray,  in  Page  comitv-, 
Avas  liuilt  in  17(J0.  In  jViigusta  county,  fifteen  miles  north  of  Staunton,  a  forge  was  built  in  1757  on  Mossy  creek, 
and  on  the  same  stream  a-  furnace  was  built  in  1700. 

Union  forge,  near  AVaynesborougli,  iu  Augusta  county,  was  built  about  LSOO.  In  Eockbridge  county  were 
U\i)  foiKcs,  built  about  1800— Gibraltar  forge,  on  North  river,  nine  miles  north  of  Lexington,  and  Buftalo  forge, 
on  Buffalo  cr(?ek,  tlie  same  distance  south  of  Lexington.     IMoore's  furnace,  on  Steele's  creek,  iu  this  county,  and  a 

furnace  on  Smith's  creek,  in  Kockingham  county,  were  built  before  1800. 
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A  furnace  Mas  built  iu  Loudon  county  before  1800,  concerning  which  Bishop  states  that  Mr.  Clapham,  it& 
owner,  "cut  a  canal  through  the  end  of  Cotocktin  mountain,  500  feet  through  solid  rock  and  GO  feet  beneath  the 
surface,  to  obtain  water  for  his  furnace  and  mill." 

Iron  works  were  erected  in  Craig,  Grayson,  Wythe,  Washington,  Carroll,  and  other  southwestern  counties 
about  the  close  of  the  last  century.  A  forge  on  Chestnut  creek,  in  Carroll  count> ,  was  built  about  1790,  and 
another  on  Little  Eeed  Island  creek  was  built  about  the  same  time. 

Bishop  says  that  an  excellent  air  furnace  was  built  at  AVestham,  six  miles  above  Eiclimoud,  on  the  north 
side  of  tbe  river,  during  the  Eevolutiou;  there  Mas  also  a  cannon  foundry  here  at  the  same  period.  Benedict 
Arnold  destroyed  the  works  at  Westham  iu  1781.  A  rolling  and  slitting  mill  was  afterwards  built  at  Westham, 
which  was  probably  the  first  in  the  state.     The  Government  armory  at  Harper's  Perr>-  was  established  in  1798. 

At  Lynchburg  and  in  its  vicinity,  in  the  James  Eiver  valley,  several  furnaces  and  forges  were  built  in  the 
last  century,  some  of  which  are  referred  to  in  the  following  extract  from  Jefferson's  Xotes  on  the  State  of  Virginia, 
written  in  1781  and  1782,  but  not  printed  until  17SS. 

The  minos  of  iron  worked  at  present  are  Callaway's,  Boss's,  and  Ballendiue'e  on  the  south  side  of  James  river;  Old's  on  the  north 
side,  in  Albemarle  ;  Millar's  in  Augusta,  and  Zane's  in  Frederick.  These  two  last  are  in  the  valley  between  the  Blue  ridge  and  North 
mountain.  Callaway's,  Koss's,  Millar's,  and  Zane's  make  about  150  tons  of  bar  iron  each  in  the  year.  Ross's  makes  also  about  1,600  tons 
of  pig  iron  annually;  Ballendine's,  1,000;  Callaway's,  Millar's,  and  Zane's,  about  (100  each.  Besides  these,  a,  forgo  of  Mr.  Hunter's,  at 
Fredericksburg,  makes  about  300  tons  a  year  of  bar  iron,  from  pigs  imported  from  Maryland  ;  and  Taylor's  forge,  on  Neapsco  of  Patowmac, 
works  in  the  same  way,  but  to  what  extent  I  am  not  informed.  The  indications  of  iron  in  other  places  are  numerous,  and  dispersed 
through  all  the  middle  country.  The  toughness  of  the  cast  iron  of  Boss's  and  Zane's  fiu-nace  is  Aery  remarkable.  Pots  and  other  utensils 
cast  thinner  than  usual,  of  this  iron,  may  be  safely  thrown  into  or  out  of  the  wagons  in  which  they  are  transported.  Salt-pans  made  of 
the  same,  and  no  longer  wanted  for  that  purpose,  cannot  be  liroken  up,  in  order  to  be  melted  again,  unless  previously  drilled  in  many 
parts. 

In  the  western  country  we  are  told  of  iron  mines  between  the  JIuskingum  and  Ohio  ;  of  others  on  Kentucky,  between  the  Cumberland 
and  Barrea  rivers,  between  Cumberland  and  Tanissee,  on  Reedy  creek,  near  the  Long  island,  and  on  Chestnut  creek,  a  branch  of  the  Great 
Kanhawa/  near  where  it  crosses  the  Carolina  line.  What  are  called  the  iron-banks,  on  the  Mississippi,  are  believed,  by  a  good  judge,  to 
have  no  iron  in  them.     In  general,  from  what  is  hitherto  known  of  that  country,  it  seems  to  want  iron. 

This  account  by  Jefferson  seems  to  establish  the  fact  that  the  iron  industry  of  Virginia  was  not  very  extensive 
just  after  the  close  of  the  Eevolution.  Eoss's  works  were  on  Beaver  creek,  seven  miles  southeast  of  Lynchburg, 
and  Thomas  Callaway's  were  near  Eocky  Mount,  or  Franklin  court-house.  Lesley  mentions  Saunders's  furnace  at 
the  latter  place  as  having  been  abandoned  about  1800.  IMiller's  works  were  near  the  northern  boundary  of  Augusta 
county,  "at  the  foot  of  North  mountain."  About  1790  the  iron  industry  of  Virginia  took  a  fresh  start,  as  did  many 
other  manufactures  of  the  state.  This  activity  continued  for  many  years,  but  it  was  partly  checked  in  subsequent 
years  by  the  greater  attention  given  by  the  people  of  Virginia  to  agricultural  ijursuits. 

Xo  state  in  the  Union  gave  more  attention  to  domestic  manufactures  after  the  close  of  the  Eevolution  than 
Virginia.  Eichmoud,  Lynchburg,  Staunton,  Winchester,  and  some  other  places  became  noted  for  the  extent  and 
variety  of  their  manufactures.  Household  manufactures  were  also  everyM'here  cultivated.  The  manufacture  of 
nails  was  one  of  these  hoitsehold  industries.  Thomas  Jefferson  required  about  a  dozen  of  the  younger  slaves  owned 
by  him  to  make  nails,  and  it  is  said  that  "they  made  about  a  ton  of  nails  a  month  at  a  considerable  profit." 

Lesley  enumerates  no  less  than  88  charcoal  furnaces  and  59  forges  and  bloomaries  as  having  been  built  in 
Virginia  prior  to  185G ;  also  12  rolling  mills.  Several  of  these  various  enterprises  were  within  the  limits  of  the 
present  state  of  West  Virginia.     The  furnaces  were  located  in  31  counties  and  the  forges  in  25  counties. 

The  first  rolling  mill  of  any  kind  west  of  the  Allegheny  mountains  of  which  we  can  obtain  exact  information 
was  located  in  West  Virginia,  and  is  described  in  Cramer's  Pittshurgh  Almanac  for  1813,  issued  in  1812,  as  foUoM's : 
"  Jackson  &  Updegraff',  on  Cheat  river,  have  in  operation  a  furnace,  forge,  rolling  and  shtting  mill,  and  nail  factory — 
nails  handsome,  iron  tough."  Like  all  the  rolling  and  slitting  mills  of  that  day,  the  Cheat  river  miU  did  not  puddle 
iron  nor  roll  bar  iron,  but  rolled  only  sheet  iron  and  nail  plates.  Hon.  James  Veech  informed  us  in  his  lifetime 
that  its  location  was  on  the  road  from  UniontoMU  to  ^lorgantoM'u,  about  three  miles  south  of  the  Pennsylvania 
state  line,  and  eight  miles  north  of  Morgantowu.  In  the  old  days  before  the  civil  M'ar  Wheeling  was  the  center  of 
the  roHing-mill  industry  of  Virginia,  having  seven  of  the  tM'elve  rolling  mills  in  the  state.  Of  the  remaining  five 
mills,  four  were  in  Eichmond  and  one  was  on  Eeed  creek,  in  Wythe  county,  tM^elve  miles  east  of  Wytheville.  Since 
the  war  tw-o  rolling  mills  have  been  established  at  Lynchburg,  and  new  mills  have  been  built  at  Wheeling. 

A  large  number  of  the  furnaces  and  forges  of  Virginia  M^ere  abandoned  before  1S5().  In  185(i  there  were  39 
charcoal  furnaces  and  43  forges  enumerated  by  Lesley  as  being  then  in  operation  or  prepared  to  make  iron.  Since 
1856  many  of  the  charcoal  furnaces  and  most  of  the  forges  which  were  then  in  existence  have  been  abandoned. 
Insufficient  transportation  facilities,  coupled  Math  the  failure  of  ore  in  certain  localities,  have  had  much  to  do  with 
the  abandonment  of  many  charcoal  furnaces  in  Virginia,  -^rhile  the  disappearance  of  the  forges  is  attributable  to 
other  well-known  causes.  Of  late  years,  however,  the  extension  of  railroads  and  the  discovery  of  new  and  valuable 
ore  deposits  have  given  a  fresh  impetus  to  the  manufacture  of  pig  iron  in  Virginia  and  ^Vest  Virginia,  much  of 
which  is  made  with  coke.  West  Virginia  supplying  an  excellent  quality  of  this  fuel.     The  future  of  the  iron  industiy 
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of  these  two  states  is  to-day  very  proniisiug.  The  young  state,  however,  in  both  1870  and  1880  took  higher  rank 
among  iron-producing  states  tlian  the  old  state.  It  ranked  tenth  in  1870  and  seventh  in  1880;  whereas  Virginia 
ranked  thirteenth  in  1870  and  sixteenth  in  1S80. 

THi';  :\rAXUFACTURE  OF  H!ON  IN  JfOETH  CAROLINA. 

Scriveuor  says  that  in  17i'S-2!)  there  were  imported  into  England  from  "Carolina"  1  ton  and  1  cwt.  of  pig  iron, 
and  that  in  1731  there  were  imported  2  qrs.  and  1-!  lbs.  of  bar  iron.  Shipments  of  x)ig  iron  and  bar  iron  from 
"Carolina"  were  made  in  subsequent  years  down  to  the  Eevolution.  It  is  a  curious  fact  that  hoes  made  in 
Yirginia  and  "Carolina"  were  sold  in  New  York  several  years  before  the  Revolution. 

Bishop  says  that  several  iron  works  were  in  operation  in  North  Carolina  before  the  Revolution,  some  of  which 
were  put  out  of  blast  by  that  event.  They  were  situated  on  branches  of  the  Cape  Pear,  Yadkin,  and  Dan  rivers. 
When  the  shadow  of  the  approaching  conflict  with  the  mother  country  reached  North  Carolina,  her  patriotic  citizens 
first  in  convention  at  New  Berne  and  afterwards  in  the  provincial  legislature,  encouraged,  by  the  offer  of  liberal 
premiums,  the  manufacture  of  cru<le  and  finished  iron  and  steel,  as  well  as  other  manufactured  products.  "John 
Wilcox  was  the  proi)rietor  of  a  furnace  and  iron  works  on  Deep  run  in  the  beginning  of  the  war.  There  were 
also  iron  works  in  Guilford  county,  probably  on  the  same  stream.  In  April,  1770,  the  provincial  congress  sent 
commissiouers  to  treat  with  Mr.  Wilcox  for  the  use  of  his  furnace  and  works  for  two  years,  or  to  imrchase  and 
repair  those  in  Guilford,  for  casting  ordnance,  shot,  etc.,  and  empowered  them  to  draw  on  the  treasury  for  £5,000 
for  that  purpose."  Buffalo  Creek  furnace  and  forge  were  also  built  before  the  war  on  Buffalo  creek,  in  Cleveland 
t-ouuty,  not  far  from  King's  mountain,  on  the  southern  border  of  the  state. 

Prior  to  1800  there  were  in  operation  in  Lincoln  county  four  forges,  two  blooniaries,  and  two  furnaces.  One  of 
the  furnaces,  Vesuvius,  on  Anderson's  creek,  built  in  17.%,  was  in  operation  down  to  1873.  Of  other  iron  enterx)rises 
established  in  North  Carolina  in  the  last  century  we  condense  from  Lesley  and  Bishop  the  following  information : 
TTnion  bloomary  forge,  on  Snow  creek,  in  Stokes  county,  six  miles  northeast  of  Danbury,  was  built  in  1780.  Iron 
works  were  built  on  Snow  creek,  also  in  the  same  county,  and  were  conducted  with  spirit  about  1790.  Keyser's 
bloomary  forge,  on  the  headwaters  of  Town  fork,  in  the  same  county,  ten  miles  southwest  of  Danbury,  was  built  in 
1790.  Hill's  bloomary  forge,  on  Tom's  cicek,  in  Surry  county,  nineteen  miles  west  of  Danbury,  was  built  in  1791. 
hi  the  same  county,  near  the  Yadkin,  iron  works  were  erected  a  few  years  after  the  Revolution,  jwobably  by 
Moravians  from  Pennsylvania,  who  had  s(;ttled  in  the  county  as  early  as  1753.  In  "Wilkes  county  a  forge  was  built 
about  the  same  time.  A  furnace  and  forge  were  erected  on  Troul>lesome  m'eek,  in  Rockingham  county,  at  an  early 
day.  In  Burke  count}',  at  the  font  of  the  Blue  ridge,  two  bloomaries  and  two  forges  were  erected  before  the  close 
of  the  last  century. 

^Vfter  1800  the  iron  industry  of  North  Carolina  was  still  further  develojjed.  This  development  was,  however, 
mainly  confined  to  the  manufacture  of  iron  in  bloomaries,  the  magnetic  and  hematite  ores  of  the  state  being  well 
adapted  to  this  primitive  mode  of  treatment.  In  isio,  according  to  Tench  Coxe,  there  were  six  bloomaries,  two 
rolling  and  slitting  mills,  ami  two  naileries  in  Lincoln  county;  one  bloomary  in  Iredell  county;  six  bloomaries  and 
one  trip-hammer  in  Burke  county;  and  five  bloomaries  in  Sarry  county — eighteen  bloomaries  in  all.  In  1850  Lesley 
enumerated  about  forty  bloomaries  and  a  few  forges,  most  of  which  were  then  in  operation.  The  trompe,  or  water- 
blast,  was  in  general  use.  lie  also  descrilu'd  six  furnaces:  Vesuvius,  already  referred  to;  ^Madison,  on  Leiper's 
creek,  in  Lincoln  county,  built  in  bSlO;  Ri-hoboth,  on  the  same  creek  and  in  the  same  county,  built  in  1810;  Columbia, 
seven  miles  west  of  High  Shoals,  in  Gaston  county,  then  in  ruins;  Tom's  Creek,  near  Hill's  forge,  on  Tom's  creek, 
destroyed  liy  a  flood  in  is.io ;  Butfalo  creek,  already  referred  to,  and  then  in  ruins.  Vesuvius,  Madison,  and 
Rehoboth  were  blown  with  wooden  "tul)s."  Tliere  was  also  active  at  this  date  a  small  rolling  mill  on  Crowder's 
creek,  in  Gaston  county,  a  mile  and  a  (piartei-  north  of  King's  mountain,  owned  by  Benjamin  F.  Briggs,  of  Yorkville, 
South  Carolina,  and  built  in  185:;.  At  the  same  time  another  small  rolling  mill  and  forge,  known  as  High  Shoals 
iron  works,  and  situated  in  Gaston  coniit.\-,  were  in  ruins. 

At  least  two  furnaces  were  built  in  N(jrtli  Carolina  daring  the  civil  war,  one  in  Chatham  and  one  in  Lincoln 
county,  and  two  were  built  in  Cliatliani  county  alter  the  war,  but  of  these  four  furnaces,  and  Vesuvius,  Madison, 
and  Rehobotb,  all  of  which  are  still  standing,  as  may  ]>ossibly  be  one  or  two  other  furnaces,  not  one  has  made  a 
pound  of  iron  since  1S77.  Of  the  long  list  of  bloomaries  and  forges  which  the  state  could  once  boast,  less  than  a 
dozen  are  now  activ(t,  and  there  is  not  to-day  a  i-olling  mill  or  steel  works  in  the  state. 

THE  MANUFACTURE  OF  IRON  IN  SOUTH  CAROLINA. 

If  the  iron  industry  of  North  Carolina  has  declined  in  late  years,  that  of  South  Cai'olina  has  suffered  a 
worse  fate;  it  has  V>een  an  extinct  industry  for  many  years.  Yet  this  state  made  some  iron  as  early  as  the 
Revolutionary  pei  iod,  and  sulise(|ueiitly  it  made  iron  in  considerable  quantities.  In  the  northwestern  part  of  South 
Carolina,   including  the  counties  of    Union,   Sjiartanburg,   and  York,  are  deposits  of  magnetic  ores,   and  here, 
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according  to  Dr.  Ramsay,  quoted  by  Bishop,  the  first  irou  works  in  the  state  were  erected  by  Mr.  Bufflugton  in 
1773,  but  they  were  destroyed  by  the  Tories  dariug  the  Revolutionary  war. 

At  the  beginning  of  the  Revolution  South  Carolina  followed  the  example  of  many  other  colonies  by  offering 
liberal  premiums  to  those  who  would  establish  irou  works,  but  we  do  not  learu  that  the  manufacture  of  iron  was 
thereby  increased.     Mr.  Bufflugtou's  experience  probably  deterred  others  from  embarking  in  the  business. 

Several  furnaces  and  forges  were  erected  in  this  state  a  few  years  after  the  peace,  the  principal  of  which  were 
the  Era  and  Etna  furnaces  and  forges  in  York  county.  The  Era  was  built  in  1787  and  the  Etna  in  1788.  These 
enterprises  were  situated  on  a  creek  flowing  into  the  Catawba  river,  and  about  two  miles  west  of  it.  In  1795  the 
nearest  landing  to  these  works  was  at  Camdeu,  seventy  miles  below.  They  were  on  the  road  leading  from  Charlotte, 
in  North  Carolina,  to  Yorkville.  Irou  ore  was  abundant  in  the  neighborhood,  and  was  easily  smelted  after  having 
been  roasted.  "It  was  obtained,  massive,  in  such  quantity  above  the  surface  that  it  was  thought  there  would  be 
no  occasion  to  resort  to  shafts  or  levels  for  half  a  century. "  William  Hill  was  one  of  the  principal  owners  of  the 
works.  He  is  said  to  have  devised  "a  new  blowing  apparatus,"  by  the  aid  of  which  he  contrived  to  blow  " all  the 
fires,  both  of  the  forges  and  furnaces,  so  as  to  render  unnecessary  the  use  of  wheels,  cylinders,  or  any  other  kind 
of  bellows.'^  This  apparatus  was  undoubtedly  the  trompe,  or  water-blast,  but  Mi-.  Hill  did  not  invent  it,  nor  was 
he  the  first  in  this  country  to  use  it.  The  statement,  which  Bishop  quotes  from  some  unknown  authority,  is,  however, 
valuable,  as  it  contains  one  of  very  few  references  to  the  use  of  the  trompe  in  blowing  a  blast  furnace  in  this 
country  that  have  come  under  our  notice.  Bishop  says  that  otlier  iron  works  soon  followed  those  of  Mr.  Hill,  and 
that  "  they  were  erected  in  different  places,  including  several  in  the  mountain  district  of  Washington,  where 
iron,  the  only  article  made  for  sale  to  any  extent,  was  manufactured,  at  the  beginning  of  this  century,  as  cheap  and 
good  as  the  imported." 

In  1810  Tench  Coxe  enumerates  two  bloomaries  in  Spartanburg  county,  four  in  Pendleton  county,  two  in 
Greenville  county,  and  one  in  York  county — nine  in  all.  He  also  mentions  one  small  nailery  and  one  small  steel 
furnace  in  the  state.     He  makes  no  reference  to  blast  furnaces. 

Scrivenor  mentions  the  following  iron  enterprises  in  South  Carolina  as  existing  apparently  about  1815: 
"On  Allison's  creek,  iu  York  district,  there  are  a  forge,  a  furnace,  a  rolling  mill  for  making  sheet  iron,  and  a  nail 
manufactory.  On  Middle  Tiger  river  are  iron  works  on  a  small  scale  ;  also  on  the  Bnoree  river  and  Rudy  river,  on 
the  north  fork  of  Saluda  river,  on  George's  creek,  aud  on  Twenty-six-mile  creek.  In  1802  an  air-furnace  was 
erected  on  a  neck  of  land  between  Cooper  and  Ashley  rivers,  where  good  castings  are  made."  (York  district  is 
the  same  as  York  county,  the  subdivisions  of  South  Carolina  having  been  known  as  districts  down  to  1868.) 

In  1856  South  Carolina  had  eight  furnaces — one  iu  York,  one  in  Union,  and  six  in  Spartanburg  county.  They 
are  described  by  Lesley.  Four  of  these  furnaces  were  then  in  operation,  producing  in  the  year  named  1,506  tons 
of  charcoal  iron,  but  three  others  had  been  "out  of  repair  for  twenty  years,"  and  the  remaining  furnace  had  been 
abandoned.  In  1856  there  were  also  three  small  rolling  mills  in  the  state — one  on  Pacolet  river,  in  Spartanburg 
county;  one  on  Broad  river,  in  Union  county ;  and  one  on  the  same  river,  in  York  county.  At  the  first  two  of  these 
mills  dry  wood  was  used  in  the  puddling  and  heating  furnaces.  In  1S56  the  three  mills  made  1,210  tons  of  bar  iron 
and  nails.  In  the  same  year  there  were  also  in  South  Carolina  two  bloomaries — one  connected  with  the  rolling 
mill  in  Union  county,  and  the  other  connected  with  the  rolling  mill  in  York  county.  Their  joint  product  was  640 
tons  of  blooms.  But  South  Carolina  no  longer  makes  iron.  Every  iron-producing  establishment  in  the  state  is 
to-day  silent,  and  has  been  silent  for  many  years,  and  all  are  in  a  more  or  less  dilapidated  condition.  South  Carolina 
furnishes  the  only  instance  in  the  history  of  the  country  of  a  state  having  wholly  abandoned  the  manufacture  of 
iron. 

THE  EARLY  MANUFACTURE  OF   IRON  IN  GEORGIA. 

Georgia  is  the  last  of  the  original  thirteen  colonies  whose  iron  history  remains  to  be  noticed.  Unlike  its  sister 
<jolonies,  however,  Georgia  has  no  colonial  irou  history.  It  was  the  last  of  the  thirteen  to  be  settled,  and  it  was  not 
until  within  a  few  years  of  the  commencement  of  the  Revolutionary  struggle  that  the  few  settlements  on  the  coast 
began  to  experience  even  moderate  prosperity.  After  the  close  of  the  Revolution  the  settlement  of  the  interior 
was  for  many  years  retarded  by  difficulties  with  the  Indians,  and  it  was  not  until  1838  that  the  Cherokees  were 
induced  to  surrender  their  claims  to  a  portion  of  the  territory  of  the  state.  It  will  be  seen  that,  under  the 
oircumstances  which  have  been  mentioned,  the  manufacture  of  iron  in  Georgia  was  destined  to  be  the  result  entirely 
of  comparatively  modern  enterprise. 

In  1810  there  was  a  bloomary  in  Warren  county,  a  forge  in  Elbert  county,  and  a  nailery  in  Chatham  cojnty. 
These  enterprises  were  on  or  near  the  Atlantic  coast,  and  were  doubtless  among  the  first  of  their  kind  in  the  state, 
if  they  were  not,  indeed,  the  very  first.  Sequee  bloomary  forge,  three  miles  south  of  Clarksville,  in  Habersham 
county,  was  built  about  1830,  and  abandoned  about  1835.  Hodge's  forge,  in  the  same  county,  was  probably  built  at 
an  earlier  date.  Lesley  says  of  it :  "Situation  unknown;  history  unknown;  abandoned  very  long  ago."  The  coast 
sections  of  Georgia  did  not  possess  ample  resources  for  the  manufacture  of  iron.  No  iron  industry  exists  there 
to-day.  ^^ 
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Old  bloomai-y  forges  in  Cass  county,  now  Bartow  county,  were  built  as  follows:  Etowah,  No.  1,  in  1838^ 
Etowah,  No.  13,  in  1S41;  Allatoona,  about  1846.  Ivy  Log  bloomary,  in  Union  county,  was  built  about  1839. 
Aliculsie  blooniaiy,  in  Murray  county,  was  built  about  1S43.  A  bloomary  was  built  on  Armuchy  creek,  in  Walker 
county,  about  l.slS.  Lookout  bloomary,  in  Dade  county,  was  built  at  an  earlier  day.  All  of  these  enterprises 
were  abandoned  before  18.^6,  in  which  year,  however,  several  other  bloomaries  of  more  recent  origin  were  in  opera- 
tion. In  1880  only  two  bloomaries  in  the  state  were  reported  to  be  in  use.  One  forge,  at  Allatoona,  made  blooms 
from  scrap  iron  in  that  year. 

The  first  furnace  in  Georgia  of  which  we  have  any  account  was  Sequee  furnace,  built  prior  to  1832,  near 
Clarksville,  in  Habersham  county,  and  abandoned  in  1837.  Etowah  furnace,  on  Stamp  creek,  in  Cass  county,  now 
Bartow  county,  was  built  in  1S37,  abandoned  in  1841,  and  torn  down  in  1850.  A  new  furnace,  built  by  its  sifle  in 
1844,  is  now  in  ruins.  Allatoona  furnace,  in  Cass  county,  built  in  1844;  Union  furnace,  in  the  same  county,  built  in 
18513;  Lewis  furnace,  in  the  same  county,  built  about  1847;  and  Cartersville  furnace,  in  the  same  county,  built  in 
18.52,  have  been  abandoned.  Clear  Creek  furnace,  in  Walker  county,  built  about  1853,  and  rebuilt  in  1857,  has  also 
been  abandoned.  All  of  these  were  charcoal  furnaces.  Of  the  furnaces  existing  in  Georgia  in  1880  Bartow 
county  contained  five  charcoal  furnaces  and  two  coke  iurnaces — seven  in  all.  Of  these,  the  two  Bear  Mountain 
charcoal  furnaces,  built  in  1842,  were  the  oldest.  Four  other  furnaces  in  the  state  were  situated  in  Polk,  Floyd, 
and  Dade  counties — two  in  Polk  and  one  in  Floyd  using  charcoal,  and  one  in  Dade  using  coke.  Rising  Fawn 
furnace,  in  Dade  county,  is  G3  feet  high  by  10  feet  wide  at  the  boshes,  and  was  the  first  furnace  in  the  United  States 
to  use  the  Whitwell  hot-blast  stove,  blowing  in  for  the  first  time  on  June  IS,  1875. 

Georgia  had  two  rolling  mills  in  1859 — Etowah,  in  Cass  county,  built  about  1849,  and  Gate  City,  at  Atlanta, 
built  in  1858.  It  is  a  curious  fact  that  the  state  had  just  two  rolling  mills  twenty-one  years  later,  in  1880, — Atlanta, 
built  in  1865,  and  Eome,  built  in  1809.  The  latter  has  been  idle  for  several  years.  Lesley,  in  1859,  thus  describes 
the  Etowah  rolling  mill  and  its  blast  furnace  and  other  connections,  situated  on  the  Etowah  river:  "This  property 
has  been  building  up  and  developing  for  twelve  years.  On  it  there  has  been  expended  8250,000.  It  contains  a 
rolling  mill,  nail  and  spike  factory,  and  all  necessary  apparatus;  a  blast  furnace  and  foundry,  with  full  equipment^ 
a  wlieat  mill  (150  to  250  bushels  per  day),  warehouse,  cooper-house,  hotel,  and  operative  houses,  two  corn  grist  mills, 
two  saw  mills,  and  a  coal  mine;  all  using  not  one-tenth  of  the  water-power  on  the  premises.  River  COO  feet  wide. 
Iron  ore  and  wood  are  abundant.  It  is  on  the  metamorphic  rocks  of  the  gold  and  copper  belt,  both  minerals  being 
found  on  it,"  etc. 

Notwithstanding  the  decadence  of  its  bloomaries,  and  the  slow  progress  it  has  made  in  building  up  a 
rolling-mill  industry,  Georgia  possesses  to-day  a  very  promising  blast-furnace  industry,  which  has  been  almost 
whoUy  rehabilitated  during  the  past  decade. 

THE  EARLY  MANUFACTURE  OF  IRON  IN  KENTUCKY. 

The  lirst  iron  enterprise  in  Kentucky  is  said  by  Lesley  to  have  been  Slate  furnace,  erected  by  government 
troops  in  1791  on  Slate  creek,  a  branch  of  Licking  river,  in  Bath  county,  then  Bourbon.  It  was  successfully  operated 
until  1838.  This  is  the  only  furnace  in  Kentucky  whose  history  can  be  definitely  traced  back  to  the  last  century. 
It  will  be  remembered  that  Jefferson,  in  the  extract  from  his  Xotct  on  the  State  of  Mrginia,  already  quoted,  says 
that  there  were  iron  mines  "  on  Kentucky,  between  the  Cumberland  and  Barren  rivers,"  and  also  "  between 
Cumberland  and  Tanissee.''  It  is  probable  that  about  the  year  ISOO  there  were  a  few  bloomaries  in  eastern  Kentucky, 
to  supply  local  wants  for  bar  iron,  and  possibly  Slate  furnace  was  not  the  only  furnace  that  supplied  castings  to 
th/i  Kentucky  pioneers  in  the  last  century. 

The  original  of  the  following  memorandum  was  handed  to  the  editor  of  the  Portsmouth  (Ohio)  Tribune  in  1880 
by  Mr.  L.  C.  Robinson.  It  refers  to  a  furnace  in  Kentucky  called  Bourbon,  but  which  was  probably  the  same  as 
Slate  furnace. 

Kentucky,  ss;  Memorandum  of  an  Agreement  made  and  Concluded  upon  this  day  between  ,John  Cockey  Owings  &  Co.,  in  Iron 
Works  at  the  Boxirbon  Furnace  of  the  one  part,  and  Robert  Williams  (pnttcr)  of  the  other  part.  Witnesseth  that  the  aforesaid  Company 
doth  this  day  agree  to  give  the  said  Williams  five  pounds  p  month  for  three  months'  work  and  to  find  him  provisions  during  the  time  he 
shall  work  until  the  three  months  are  expired,  and  said  Company  doth  further  agree,  in  case  the  furnace  is  not  ready  to  blow  before  or  at 
the  expiration  of  the  three  months,  if  the  wiiter  will  admit,  or  as  soon  as  the  water  will  admit  .after  that  time,  to  give  him  p  mouth  as 
much  as  he  can  make  in  a  month  ut  the  potting  Business  for  such  time  as  said  Furnace  may  not  bo  Ready  to  put  in  Blast — as  witness  our 
hands  this  second  day  of  June,  179:f.  JN.  COCKEY  OWINGS, 

WALTER  BEALL, 

Test :  ,Jno.  Mockbee.  CHRIST  GEEENUP. 

Lesley  says  that  Slate  furnace  "  was  run  by  Colonel  Owing,"  and  that  it  went  out  of  blast  in  1838.  The  name 
of  Bourbon  furnace  indicates  its  location  in  Bourbon  county,  and  it  is  hardly  probable  that  there  were  two  furnaces 
in  this  county  as  early  as  1793. 

The  term  "potter"  was  applied  to  the  molder,  who  cast  pots,  kettles,  etc.,  from  the  melted  iron  which  was 
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token  direct  from  the  furnace  and  poured  into  molds.     Colonel  Christopher  Greenup  afterwards  became  tbe  third 
govexnor  of  Kentucky,  serving  from  180i  to  1808,  and  it  was  in  his  honor  that  Greenup  county  was  so  named. 

l<or  a  number  of  years  after  1800  the  iron  industry  of  Kentucky  made  but  slow  progress.  Tench  Coxe  in  1810 
mentions  only  four  furnaces  aud  three  forges.  One  furnace  was  in  Estill,  one  in  Wayne,  and  two  were  in 
Montgomery  county.  One  of  the  forges  was  in  Estill,  one  iu  Wajme,  and  one  in  Montgomery  county.  Aliout 
ISlo  there  were  four  nail  factories  at  Lexington,  making  70  tons  of  nails  yearly. 

About  1815  Eichard  Deering,  a  farmer  of  Greenup  county,  smelted  iu  a  cupola  the  first  iron  ore  used  in  the 
Hanging  Eock  district  of  Kentucky.  His  experiment  with  the  cupola  proving  to  be  successful,  he  took  into 
partnership  David  and  John  Trimble,  and  these  three  persons  erected  as  early  as  1817  the  first  blast  furnace  iu  the 
district.  It  was  called  Argillite,  and  was  located  in  Greenup  county,  about  sis  miles  southwest  of  Greenupsburg, 
upon  the  left  bank  of  Little  Sandy  river.  The  stack,  which  was  25  feet  high  and  0  feet  wide  at  the  boshes,  was  cut 
in  a  cliff  of  black  slate— hence  the  name,  Argillite.  Lesley  says :  "  It  was  not  a  structure,  but  an  excavation  iu 
the  solid  slate  rock  of  the  cliff',  the  arcliway  below  being  excavated  to  meet  it."  This  furnace  was  operated  uutil 
1837,  when  it  was  abandoned,  but  its  product  was  always  small. 

The  next  furnace  in  this  district  appears  to  have  been  Pactolns,  built  by  Ward  &  McMurtry  in  1824,  in  Carter 
county,  on  the  Little  Sandy  river,  above  Argillite  furnace.  It  also  was  abandoned  about  18.37.  A  forge  was 
connected  with  this  furnace.  The  next  iron  enterprise  iu  the  district  is  said  to  have  been  Steam  furnace,  in  Greenup 
county,  situated  about  three  miles  from  the  Ohio  river  and  five  miles  from  Greenupsburg.  It  was  built  in  1824  by 
Leven  Shreeves  &  Brother,  and  was  operated  with  steam.  It  was  abandoned  after  1860.  Enterprise  furnace,  on 
Tygart's  creek,  in  Greenup  county,  was  built  in  1826,  but  Eichard  Deering  is  said  to  have  erected  a  forge  of  the  same 
name,  on  the  same  creek,  in  1824.  Bellefonte  furnace,  on  Hood's  creek,  two  and  a  half  miles  southwest  of  Ashland, 
in  Boyd  county,  was  built  in  1826  by  A.  PauU,  George  Poague,  and  others,  and  was  the  first  furnace  in  this  county. 
It  is  still  in  operation. 

Between  1817  and  1834  at  least  thirteen  furnaces  were  built  in  Greenup,  Carter,  and  Boyd  counties.  One  of  the 
earliest  of  these  was  Camp  Branch,  or  Farewell,  situated  on  Little  Sandy  river,  fourteen  miles  from  Greenupsburg, 
near  the  Carter  county  line,  built  by  David  and  John  Trimble.  Subsequent  to  1834  about  fifteen  other  charcoal 
furnaces  were  built  in  these  three  counties  and  in  Lawrence  county.  Many  of  the  charcoal  furnaces  of  this  district 
have  been  abandoned.  A  few  excellent  bituminous  coal  and  coke  furnaces  have,  however,  been  erected  in  late 
years.  Notwithstanding  these  additions  to  its  furnace  capacity,  this  district  is  not  now  so  prominent  in  the  manu- 
facture of  iron  as  it  has  been. 

About  1830  there  were  a  dozen  forges  in  Greenup,  Estill,  Edmonson,  and  Crittenden  counties,  aU  of  which,  with 
one  exception,  were  abandoned  before  1850.  Two  forges  were  built  below  Eddyville,  in  Lyon  county,  about  1840. 
All  of  the  forges  mentioned  refined  pig  iron  into  blooms,  many  of  which  found  a  market  at  Pittsburgh,  Cincinnati, 
and  Kentucky  rolling  mills.  There  is  now  only  one  forge  in  the  state— Red  river,  in  Estill  county,  and  it  is  not 
active.    The  few  bloomaries  that  once  existed  in  Kentucky  were  abandoned  early  in  this  century. 

In  addition  to  the  iron  enterprises  in  the  Hanging  Eock  region  of  Kentucky,  furnaces  were  built  before  1860 
in  several  of  the  middle  and  western  counties  of  the  state— in  Bath,  Russell,  Bullitt,  l^elson,  Muhlenburg,  Lyon, 
Crittenden,  Trigg,  Calloway,  and  Livingston  counties.  In  this  period  eight  rolling  mills  were  also  built  in  various 
sections.  The  period  from  about  1825  to  1860  witnessed  great  activity  in  the  development  of  the  iron  industry  of 
Kentucky.  Since  the  close  of  the  civil  wair  this  activity  has  been  maintained,  but  it  cannot  be  said  that  the  state 
has  of  late  devoted  that  attention  to  the  manufacture  of  iron  which  its  position  and  resources  would  seem  to  invite. 
It  was  seventh  in  the  list  of  iron-producing  states  in  1870,  and  eleventh  in  1880.  Of  twenty-two  furnaces  in  the 
state  in  1880  eighteen  used  charcoal,  the  others  using  bituminous  coal.  In  the  same  year  there  were  eight  rolling 
mills — two  at  Covington,  two  at  Newport,  two  at  Louisville,  one  at  Ashland,  and  one  in  Lyon  county;  there  were 
also  two  steel  works  in  the  state.  The  first  rolling  mill  in  Kentucky  appears  to  have  been  built  at  Covington  in 
1829,  a  portion  of  its  machinery  having  been  obtained  from  the  dismantled  Union  rolhng  mill  at  Pittsburgh. 
Ashland,  in  Boyd  county,  has  recently  become  prominent  as  an  iron  center. 

THE  EAELY  MANUPACTUEE  OF  lEON  IN  TENNESSEE. 

The  first  settlers  of  Tennessee  erected  iron  works  within  its  limits  soon  after  the  close  of  the  Revolution 
Bishop  says  that  a  bloomary  was  built  in  1790  at  Emery^^lle,  in  Washington  county.  At  Elizabeth  ton,  on  Doe  river, 
in  Carter  county,  a  bloomary  was  built  about  1795.  Wagner's  bloomary,  on  Roane  creek,  in  Johnson  county,  is 
said  to  have  been  built  in  the  same  year.  A  bloomary  was  also  erected  on  Camp  creek,  in  Greene  county,  in  1797. 
Two  bloomaries  in  Jefferson  county — the  Mossy  creek  forge,  ten  miles  north  of  Dandridge,  and  Dumpling  forge,  five 
miles  west  of  Dandridge — were  built  in  the  same  year.  About  the  same  time,  if  not  earlier,  David  Eoss,  the  pro- 
prietor of  iron  works  in  Campbell  county,  Virginia,  erected  a  large  furnace  and  forge  at  the  junction  of  the  two 
forks  of  the  Holston  river,  in  Sullivan  county,  near  the  Virginia  line,  on  the  "  great  road  from  Knoxville  to 
Philadelphia."  Bishop  states  an  interesting  fact  in  the  following  words :  "  Boats  of  25  tons  burden  could  ascend 
to  Boss's  iron  works,  nearly  1,000  miles  above  the  mouth  of  the  Tennessee.     At  Long  Island,  a  short  distance 
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above,  on  the  Holston,  where  the  first  permanent  settlement  in  Tennessee  was  made  in  1775,  boats  were  built  to 
transport,  iron  and  castings  made  in  considerable  quantities  at  these  works,  with  other  produce,  to  the  lower 
settlements  and  New  Orleans."  A  blooraary  was  built  about  1795  below  the  mouth  of  the  Watauga,  and  another 
at  the  same  time  about  twentj^-flve  miles  above  the  mouth  of  French  Broad  river  and  thirty  miles  above  Knoxville. 

All  of  the  above-mentioned  enterprises  were  in  East  Tennessee.  In  West  Tennessee  iron  was  also  made  in 
the  last  decade  of  the  last  century.  Xashville  was  founded  in  1780,  and  a  few  years  later  iron  ore  was  discovered 
about  thirty  miles  west  of  the  future  city.  Between  1790  and  1795  Cumberland  furnace  was  erected  on  Iron  fork  of 
Barton's  creek,  in  Dickson  county,  seven  miles  northwest  of  Charlotte.  This  furnace  was  rebuilt  in  1825,  and  was 
in  operation  in  1880.  Dickson  county  and  its  near  neighbors,  Stewart  and  Montgomery  counties,  afterwards  became 
very  prominent  in  the  manufacture  of  charcoal  pig  iron.  Other  counties  in  the  same  section  of  the  state  have  also, 
but  in  a  less  conspicuous  degree,  made  iron  in  charcoal  furnaces.  The  first  furnace  in  Montgomery  county  was 
probably  Yellow  Creek,  fourteen  miles  southwest  of  Clarksville,  built  in  1802. 

The  iron  industry  of  Tennessee  made  steady  progress  after  the  opening  of  the  present  century.  Both  furnaces 
and  bloomaries  multiplied  rapidly.  In  1856  Lesley  enumerated  over  seventy-five  forges  and  bloomaries,  seventy- 
one  furnaces,  and  four  rolling  mills  in  Tennessee,  each  of  which  had  been  in  operation  at  some  period  after  1790. 
Of  the  furnaces,  twenty-nine  were  in  East  Tennessee,  and  forty-two  in  Middle  and  West  Tennessee.  Of  the  latter, 
fourteen  were  in  Stewart  county,  twelve  in  Montgomery,  seven  in  Dickson,  two  in  Hickman,  two  in  Perry,  two  iu 
Decatur,  two  in  Wayne,  and  one  in  Hardin  county.  There  were  at  one  time  forty  one  furnaces  on  the  Cumberland 
river  in  Tennessee  and  Kentucky.  The  furnaces  in  East  Tennessee  were  mainly  in  Sullivan  and  Carter  counties — 
Sullivan  having  five  and  Carter  seven,  but  Johnson,  Washington,  Greene,  Cocke,  Sevier,  Monroe,  Hamilton, 
Claiborne,  Campbell,  Grainger,  and  Union  counties  each  had  one  or  two  furnaces,  while  Eoane  county  had  three. 
There  was  a  very  early  furnace  in  Polk  county,  which  is  not  noted  by  Lesley  but  is  mentioned  by  Bishop.  The 
forges  and  bloomaries  were  mainly  located  in  East  Tennessee:  Johnson  county  contained  fifteen.  Carter  ten, 
Sullivan  six,  Washington  three,  Greene  teu,  Campbell  seven,  Blount  four,  Eoane  seven,  Ehea  three,  and  a  few 
other  counties  one  and  two  each.  Nearly  all  of  these  were  bloomaries.  In  West  Tennessee  there  were  less  than 
a  dozen  refinery  forges,  and  one  or  two  bloomaries.  The  forges  of  West  Tennessee,  like  those  of  Kentucky,  were 
mainly  employed  from  about  lSi.',"i  to  18C0  iu  the  manufacture  of  blooms  for  rolling  mills,  many  of  which  were 
sold  to  mills  in  the  Ohio  valley.  Most  of  the  furnaces,  forges,  and  bloomaries  enumerated  by  Lesley  have  long- 
been  abandoned.  There  still  remain  in  Tennessee  twentj'  charcoal  furnaces  and  about  the  same  number  of  forges 
and  bloomaries.  There  were  also  in  the  state  iu  1880  five  bituminous  furnaces — all  of  recent  origin,  four  rolling 
mills,  and  two  steel  works.  Cumberland  rolling  mill,  on  the  left  bank  of  the  Cumberland  river,  in  Stewart  county, 
■was  built  in  1829,  and  was  probably  the  first  rollinjj  mill  in  the  state.  It  was  the  only  rolling  mill  in  Tennessee  as 
lat«  as  1856. 

Since  tlie  close  of  the  civil  war  Chattanooga  has  become  the  most  prominent  iron  center  in  Tennessee,  having 
several  iron  enterprises  of  its  own  and  others  in  the  vicinity.  Prior  to  the  war  Bluff  furnace  had  been  built  in 
1854  to  use  charcoal,  and  at  the  beginning  of  the  wai-,  iu  1861,  S.  B.  Lowe  commenced  the  erection  of  the  Tulcan 
rolling  mill,  to  roll  bar  iron.  This  mill  was  not  finished  in  186.'>,  when  it  was  burned  by  the  Union  forces.  Mr.  Lowe 
rebuUt  the  mill  in  1866.  It  is  now  owned  and  operated  by  the  Powell  Iron  and  Nail  Company.  In  1861  a  rolling 
mill  to  reroll  iron  rails  was  erected  by  the  United  States  ( Government,  under  the  supervision  of  John  Fritz,  then 
sux)erintendent  of  the  Cambria  iron  works.  It  is  now  owned  and  operated  by  the  Eoane  Iron  Company.  The  first 
open-hearth  steel  made  in  any  southern  state  was  made  by  the  Siemens-Martin  process  at  Chattanooga,  by  this 
companj',  on  the  6th  day  of  June,  1878.  Ijookout  rolling  mill  was  built  by  the  Tennessee  Iron  and  Steel  Company 
iu  1876,  and  was  started  in  October  of  that  year.  Lewis  Scofield  was  at  the  time  the  president  of  the  company. 
The  pro-minence  of  Chattanooga  as  an  iron  center  is  jiartly  due  to  the  excellent  bituminous  coal  which  is  found  in 
the  neighborhood,  and  partly  to  its  superior  transportation  facilities. 

Tennessee  is  destined  to  become  much  more  prominent  in  the  manufacture  of  iron  than  it  has  ever  been.  It 
will  owe  this  prominence  largely  to  the  abundance  of  good  bituminous  coal  which  it  possesses,  but  largely  also  to 
the  improvements  in  the  manufacture  of  charcoal  pig  iron  which  have  already  been  adopted  in  many  instances, 
and  which  are  certain  to  be  generally  adopted  at  an  early  day.  Of  the  good  quality  of  Tennessee  ores  nothing 
needs  to  be  said. 

PEEMITIVE  CHAEACTEE  OF  THE  lEON  WOEKS  OF  NOETH  CAEOLINA  AND  TENNESSEE, 

The  establishment  at  an  early  day  of  .so  many  charcoal  furnaces  and  ore  bloomaries  in  western  North  Carolina 
and  East  Tennessee — sections  of  our  country  remote  from  the  sea-coast  and  from  principal  rivers — is  an  interesting 
fact  in  the  iron  history  of  the  country.  The  people  who  built  these  furuaces  and  bloomarii\s  were  not  only  bold  and 
enterprising,  but  they  appear  to  have  been  born  with  an  instinct  for  making  iron.  Wherever  they  went  they  seem 
to  have  searched  foi'  iron  ore,  and  having  found  it  their  small  charcoal  furnaces  and  bloomaries  soon  followed.    No 

states  in  the  Union  ha^e  shown  in  their  early  history  more  intelligent  appreciation  of  the  value  of  an  iron  industry 

83r, 
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than  North  Caroliua  aud  Tennessee,  and  none  have  been  more  prompt  to  establish  it.  It  is  true  that  their  aim  has 
been  mainly  to  supply  their  own  wants,  but  this  is  a  praiseworthy  motive,  and  people  are  not  to  be  found  fault  with 
if  a  lack  of  capital  and  of  means  of  transportation  ijrevents  them  from  cultivating  a  commercial  spirit. 

The  enterprise  of  the  early  ironworkers  of  western  North  Carolina  and  East  Tennessee  assumes  a  picturesque 
aspect  when  viewed  in  connection  with  the  primitive  methods  of  manufacture  which  were  employed  by  them,  and 
which  have  been  continued  in  use  until  the  present  day.  Their  charcoal  furnaces  were  blown  through  one  tuyere 
with  wooden  "tubs"  adjusted  to  attachments  which  were  slow  in  motion,  and  which  did  not  make  the  best  use  of 
the  water-power  that  was  often  insufflciently  supplied  by  mountain  streams  of  limited  volume.  A  ton  or  two  of  iron 
a  day,  in  the  shape  of  pigs  or  castings,  was  a  good  yield.  The  bloomaries,  with  scarcely  an  exception,  were  furnislnd 
with  the  trompe,  or  water-blast,  —a  small  stream  with  a  suitable  fall  supplying  both  the  blast  for  the  tires  and  tlie 
power  which  turned  the  wheel  that  moved  the  hammer.  Of  cast-iron  cylinders,  steam-power,  two  tuyeres,  and 
many  other  improvements  in  the  charcoal-iron  industry  these  people  knew  but  little,  and  that  little  was  mainly 
bearsay.  They  were  pioneers  and  frontiersmen  in  every  sense;  from  the  great  world  of  invention  aud  progress  tbey 
were  shut  out  by  mountains  and  streams  aud  hundreds  of  miles  of  unsubdued  forest.  It  is  to  their  credit,  and  it 
should  not  be  forgotten,  that  they  diligently  sought  to  utilize  the  resources  which  they  found  under  their  feet,  and 
that  they  were  not  discouraged  from  undertaking  a  difficult  task  because  the  only  means  for  its  accomplishment  of 
which  they  had  any  knowledge  were  crude  in  conception  and  often  difficult  to  obtain. 

It  is  a  curious  fact  that  the  daring  men  who  pushed  their  way  into  the  wilds  of  western  North  Carolina  and 
East  Tennessee  in  the  last  century,  aud  who  set  up  their  small  furnaces  and  bloomaries  when  forts  yet  took  the  place 
of  handets,  founded  an  iron  industry  which  still  retains  many  of  the  primitive  features  that  at  iirst  characteiized  it. 
There  are  to-day  in  Tennessee  about  two  dozen  bloomaries,  and  in  North  Carolina  a  dozen  or  more,  which  are  in  all 
resiiects  the  counterparts  in  construction  of  those  which  the  pioneers  established.  Nearly  every  one  of  these 
bloomaries  is  to-day  blown  -with  the  trompe,  and  in  all  other  resi)ects  they  are  as  barren  of  modern  appliances  as  if 
the  world's  iron  industry  and  the  world  itself  had  stoo<l  still  for  a  hundred  years.  They  are  fitfully  opeiated,  as 
the  wants  of  their  owners  or  of  the  neighboring  farmers  and  blacksmiths  require,  or  as  the  supjjly  of  water  for  the 
trompes  and  hammers  will  permit.  They  furnish  their  respective  neighborhoods  with  iron  for  horseshoes,  wagon- 
tires,  and  harrow-teeth.  Mr.  J.  B.  Killebrew,  of  Nashville,  informs  us  that  throughout  the  counties  of  Johnson  and 
Carter,  in  Tennessee,  where  many  of  these  bloomaries  are  located,  bar  iron  is  used  as  currency.  He  says:  "Iron  is 
taken  in  exchange  for  shoes,  coffee,  sugar,  calico,  salt,  and  domestic  and  other  aiticles  used  by  the  people  of  the 
country.  It  is  considered  a  legal  tender  in  the  settlement  of  all  dues  and  liabilities.  This  bar  iron,  after  being 
collected  by  the  merchants,  is  sent  out  and  sold  in  Knoxville,  Bristol,  and  other  points  aftbrding  a'raaiket." 

The  explanation  of  the  survival  in  this  day  and  in  this  country  of  primitive  methods  of  making  iron  which  have 
long  been  abandoned  by  progressive  communities  lies  in  the  fact  that  the  environments  which  hedged  about  the 
pioneers  of  western  North  Carolina  and  East  Tennessee  have  never  been  broken  down,  aud  have  been  only  slightly 
modified.  Few  of  the  mountains  and  streams  and  forests  of  these  sections  have  been  tunneled,  or  bridged,  or 
traversed  by  modern  means  of  communication.  The  iron  horse  has  made  but  slow  progress  in  bringing  this  part 
of  our  country  into  association  with  other  sections.  Cut  off  by  their  isolated  situation  and  their  poverty  from  all 
intimate  relations  with  the  outside  world,  the  pioneers  we  have  mentioned  are  cot  to  be  blamed  for  not  adopting 
modern  methods  and  for  clinging  to  the  customs  of  their  fathers.  They  are  rather  to  be  praised  for  the  efforts  they 
have  made  to  help  themselves. 

But  old  things  must  pass  away,  even  in  the  iron  industry  of  North  Carolina  and  East  Tennessee.  At  Chatta- 
nooga, Eockwood,  Oakdale,  Knoxville,  South  Pittsburg,  and  Cowan  the  transformation  has  already  commenced. 
Before  this  century  closes  the  people  of  whom  we  have  been  writing  will  wonder  that  the  old  ways  of  making  iron 
stayed  with  them  so  long. 

There  are  a  few  ore  bloomaries  still  left  in  southwestern  Virginia  which  are  similar  in  all  respects  to  those 
of  western  North  Carolina  and  East  Tennessee,  aud  which  are  used  for  precisely  similar  purposes.  But  the 
manufacture  of  iron  in  bloomaries  was  never  relatively  so  prominent  a  branch  of  the  iron  industry  of  Virginia  as 
of  the  other  two  states  mentioned. 

THE  MANUFACTURE  OF  IKON  IN  ALABAMA. 

The  earliest  furnace  in  Alabama  mentioned  by  Lesley  was  built  about  1818,  a  few  miles  west  of  Eussellville,  in 
Franklin  county,  and  abandoned  in  1827.  This  unsuccessful  venture  appears  to  have  had  a  dispiriting  effect  on 
other  schemes  to  build  furnaces  in  Alabama,  as  we  do  not  hear  of  the  erection  of  any  for  many  years  after  it  was 
abandoned.  A  furnace  was  built  at  Polksville,  in  Calhoun  county,  in  1843;  one  at  Bound  Mountain,  iu  Cherokee 
county  in  1853  ;  and  Shelby  furnace  at  Shelby,  iu  Shelby  county,  in  1848.  These  were  all  charcoal  furnaces,  and 
were  the  only  ones  in  Alabama  enumerated  by  Lesley  in  185(1.  The  total  i^roduct  in  that  year  of  the  three  last- 
named  furnaces  was  1,495  tons.  Shelby  furnace  was  built  by  Horace  Ware,  who  many  years  afterwards  added  a 
small  foundry  and  a  small  mill  for  rolling  cotton-ties  and  bar  iron.     The  furnace  was  burned  iu  1858,  but  was 
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iaimediately  rchuilt.     The  mill  was  commenced  in  1859,  aud  on  tlie  lltli  of  April,  1860,  the  first  iron  was  rolled.     It 
was  burned  in  April,  1865,  by  General  Wilson's  command  of  Union  troops,  and  has  not  been  rebuilt. 

Alabama  had  a  bloomary  two  and  a  half  miles  southwest  of  Montevallo,  in  Shelby  county,  in  1825;  several 
bloomaries  in  Bibb  county  between  1830  and  1840  ;  one  in  Talladega  county  in  1842  j  two  in  Calhoun  county  in  1843 ; 
and  others  in  various  counties  at  later  periods.  In  1856  se^■enteen  forges  and  bloomaries,  mostly  the  latter,  were 
mentioned  as  having  been  built  at  various  periods  prior  to  that  year,  about  one-half  of  which  were  then  in  operation, 
producing  252  tons  of  blooms  and  bar  iron.  Since  1856  all  of  the  forges  aud  bloomaries  of  Alabama  have  gradually 
disappeared.     Most  of  them  wei'C  blown  with  the  trompe,  and  the  remainder  with  wooden  "tubs." 

It  will  be  observed  that  as  late  as  1856  Alal)auia  possessed  a  very  small  iron  industry.  During  the  civil  war 
several  new  iron  enterprises  were  undertaken.  xV  furnace  in  Sanford  couuty  was  built  in  1861 ;  Cornwall  furnace 
at  Cedar  Bluff,  in  Cherokee  county,  was  built  in  1861';  a  se(;(jnd  Shelby  furnace,  in  Shelby  county,  was  built  in  1863; 
Alabama  furnace,  in  Talladega  county,  was  built  iu  1863,  burned  by  General  Wilson  in  April,  1805,  and  rebuilt  in 
1873.  Two  furnaces  and  a  small  roUiug  null  were  built  at  Brierfield,  in  Bibb  county,  in  1863  and  1864.  All  of  the 
furnaces  were  built  to  use  charcoal.  The  Brierfield  rolling  mill  was  first  used  for  rolling  bar  iron  and  rails.  In 
1863  or  early  in  1864  it  was  sold  to  the  Confederate  government,  by  which  it  was  operated  until  1865,  when  it  was 
burned  by  the  Union  troops  under  General  Wilson.  It  was  rebuilt  after  the  war,  and  for  some  time  was  used  to 
roll  bar  iron  and  cotton -ties,  principally  the  latter.  After  having  been  idle  for  several  years  this  mill  is  again  in 
operation. 

Since  the  close  of  the  civil  war  the  attention  of  northern  capitalists  has  been  attracted  to  the  large  deposits  of 
rich  ores  in  Alabama,  and  several  new  furnaces,  with  modern  improvements,  have  been  built  by  them,  some  to  use 
charcoal  and  others  to  use  coke.  Most  of  these  furnaces  are  now  in  operation.  Two  new  rolling  mills  have  also 
been  built  i-n  Alabama  since  the  war — one  at  Helena,  in  Shelby  county,  built  in  1872,  and  one  at  Birmingham,  in 
Jeffersou  county,  built  in  1880. 

The  existence  of  bituminous  coal  in  Alabama  was  first  observed  in  1834  by  Dr.  Alexander  Jones,  of  Mobile,  but 
little  was  done  to  develop  the  ample  coal  resources  of  the  state  until  after  the  close  of  the  civil  war,  when  it  was 
found  that  the  coal  in  the  neighborhood  of  Birmingham  aud  at  other  places  would  produce  excellent  coke  for  blast 
furnaces,  and  that  at  least  two  coal  fields — the  Black  Warrior  and  Coosa^ — were  so  extensive  as  to  set  at  rest  all 
apprehension  concerning  a  constant  supply  of  coal  for  a  long  period  of  time.  These  discoveries,  joined  to  the 
possession  of  an  abundant  sujiply  of  good  ores,  at  once  gave  Alabama  prominence  as  a  state  which  would  before 
many  years  boast  a  large  iron  industry,  and  this  promise  is  now  being  fulfilled. 

EARLY  lEOX  E^'TERP1;ISES  IX  OQIO. 

The  beginning  of  the  iron  industry  of  Ohio  is  cotemporary  with  the  admission  of  the  state  into  the  Union.  It 
was  admitted  in  1802,  and  in  1803  its  first  furnace,  Hopewell,  was  commenced  by  Daniel  Heaton,  and  in  1804  it  was 
finished.  (The  name  of  Daniel  JJeaton  was  afterwards  changed  by  act  of  assembly  to  Dan  Eaton.)  The  furnace 
stood  on  Yellow  creek,  about  one  and  a  quarter  miles  finm  its  junction  with  the  Mahoning  river,  in  the  township 
of  Poland,  in  Mahoning  county.  On  the  same  stream,  about  three-fourths  i)f  a  mile  from  its  mouth,  and  on  the 
farm  on  which  the  furnace  of  the  Struthers  I'uinace  Company  now  stands,  in  the  village  of  Struthers,  another 
furnace  was  built  in  1800  by  liobert  Montgoineiy  and  -John  Struthers.  This  furnace  was  called  Montgomery. 
Thomas  Struthers  writes:  "These  furnaces  were  nf  about  equal  caiiacity,  aud  would  yield  about  two  and  a  half 
or  three  tons  each  ])er  day.  The  metal  was  ]>rineipally  run  into  molds  for  kettles,  bake-oveus,  flat-irons,  stoves, 
andirons,  and  such  other  artichis  as  the  needs  of  a  mnv  settlement  required,  and  any  surjilus  into  pigs  and  sent  to 
the  Pittsburgh  inaiket."  The  ore  was  obtained  in  the  neiglilMnhood.  Hopewell  furnace  is  said  by  Mr.  Struthers 
to  have  had  a  roclcy  bluff  for  one  of  its  sides.  It  was  in  operation  in  1807,  but  soon  afterwards  it  was  blown  out 
finally.  Mont;.(0inei,\'  furnace  was  in  tqfeiation  until  1812,  when,  Mr.  Stiuthers  says,  "the  men  were  drafted  into 
the  war,  and  it  was  ne\er  started  again."  This  furnace  stood  "en  the  north  side  of  Y'ellow  creek,  in  a  hollow  iu  the 
bank."  We  are  informed  by  Hon.  .lohn  M.  t'dwaids,  of  Youngstown,  that  Hopewell  furnace  was  sold  by  Eaton  to 
Montgomery,  Clendonin  &  Co.  about  1807,  who  were  then  the  t>wners  of  Montgomery  furnace — John  Struthers 
haA'ing  sold  his  interesi ,  or  part  of  it,  to  David  Clendenin  in  1807,  and  Eobert  Alexander  and  James  Mackey  having 
about  the  same  time  become  part  owners. 

The  above-mentioned  iron  enterprises  wen'  the  first  in  Ohio,  and,  as  will  be  observed,  they  were  both  on  the 
"\\'cstern  Eescive.  There  were  other  early  iron  enterprises  on  the  Reserve.  At  ISTilestown,  now  Niles,  iu  Trumbull 
county,  as  we  arc  informed  by  Colonel  Charles  Whittlesey,  of  Cleveland,  James  Heaton  built  a  forge  in  1809,  for 
the  manufacture  of  bar  iron  from  "the  pig  ol'  the  Yellow  Cii'c'lc  furnace" — Montgomery  furnace.  "This  forge 
produced  the  first  hammered  l)ar,s  in  the  state."  It  continued  iu  operation  until  1838.  About  1812  James  Heaton 
built  a.  furmice  at  Nilcstown,  near  the  mouth  of  PJosquito  creek,  where  the  irnion  school  building  now  stands.  It 
Avas  called  Mosquito  Cri.'ck  furnace,  and  for  many  years  used  l>og  ore,  the  product  bciug  stoves  aud  other  castings. 
It  was  in  0])cra{ion  until  1850,  when  il  v.ms  abandoned. 
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About  1816  Aarou  Xoi'ton  built  a  furnace  at  Middlebury,  near  Akron,  in  Summit  county,  and  in  1819  Asaph 
Whittlesey  built  a  forge  on  the  Little  Cuyahoga,  near  Middlebury.  A  furnace  at  Talhnadge,  iu  the  same  county, 
was  built  about  the  same  time.    These  two  furnaces  were  operated  until  about  1835. 

The  beginning  of  the  iron  industry  in  the  counties  on  Lake  Erie  probably  dates  from  1825,  wheu  Arcole  furnace 
was  built  in  Madison  township,  in  the  present  county  of  Lake,  by  Boot  &  Wheeler,  and  Concord  furnace,  in  the 
.same  county,  was  built  by  Fields  &  Stickney.  Geauga  furnace,  one  mile  north  of  Painesville,  in  Lake  county,  and 
Eailroad  furnace,  at  Perry,  in  Geauga  county,  were  built  about  1825 — the  former  by  an  incorporated  company 
and  the  latter  by  Thorndike  &  Drury,  of  Boston.  During  the  next  ten  or  twelve  yeai's  several  other  furnaces  were 
built  near  Lake  Erie,  iu  Ashtabula,  Cuyahoga,  Erie,  Huron,  and  Lorain  counties.  At  a  still  later  period  other 
charcoal  furnaces  were  built  in  the  lake  counties.  All  of  these  lake  furnaces,  writes  John  Wilkesou  in  1858,  "  were 
blown  some  eight  months  each  year,  and  made  about  30  tons  per  week  of  metal  from  the  bog  ore  found  in  swales 
.and  swamps  near,  and  generally  to  the  north  of,  a  ridge  of  land  which  was  probably  once  the  shore  of  Lake  Erie, 
found  extending,  with  now  and  then  an  interval,  along  from  the  west  boundary  of  the  state  of  Xew  York  to  the 
Iluion  ri\'er  in  Ohio.  The  want  of  wood  for  charcoal,  consequent  upon  the  clearing  up  of  the  land,  has  occasioned 
the  stoppage  of  most  of  these  works.  Eor  a  long  time  the  settlers  upon  the  shores  of  Lake  Erie  and  iu  the  state  of 
Michigan  were  supplied  with  their  stoves,  potash-kettles,  and  other  castings  by  these  works." 

All  of  the  above-mentioned  iron  enterprises  were  on  the  Western  Reserve.  Just  outside  of  its  limits  Gideon 
Hughes  built  a  furnace  iu  1807  or  1808,  on  the  Middle  fork  of  Little  Beaver  creek,  one  and  a  half  miles  northwest 
of  Xew  Lisbon,  in  Columbiana  county.  It  was  in  operation  in  1808  and  1809.  It  was  first  called  Eebecea  of  Xew 
Lisbon,  but  was  afterwards  named  Dale  furnace.  Attached  to  this  furnace  a  few  years  after  its  erection  was  a 
forge,  which  was  used  for  making  bar  iron.  John  Erost,  of  New  Lisbon,  to  whom  we  are  indebted  for  this 
information,  also  writes  us  that  "some  two  or  three  miles  up  the  same  stream  Mr.  Hughes  and  Joshua  Malin 
erected  a  rolling  mill  in  1822,  to  which  a  company  of  Englishmen,  said  to  be  from  Pittsburgh,  not  long  afterwards 
added  nail-making  machinery.  In  addition  to  manufacturing  bar  iron,  these  works  placed  large  quantities  of  nails 
in  the  market.  This  concern  was  more  or  less  active  tUl  1832,  when  the  great  flood  of  wateis  earlj-  iu  that  year 
destroyed  it,  and  it  was  never  rebuilt."  New  Lisbon  is  located  about  twelve  miles  from  the  mouth  of  Little 
Beaver  creek,  which  empties  into  the  Ohio  river. 

Soon  after  the  beginning  of  the  iron  industry  on  the  Western  Reserve  the  manufacture  of  iron  was  undertaken 
iu  some  of  the  interior  and  southern  counties  of  the  state.  Bishop  says  that  Moses  Dillon,  who  had  been  associated 
with  Colonel  Meason  and  John  Gibson  iu  the  building  of  Union  furnace,  in  Fayette  county,  Pennsylvania,  in  1793, 
"afterwards  erected  a  forge  on  Licking  river,  near  Zanesville,  Ohio,  possibly  the  first  in  the  state."  This  enterprise 
was  preceded  or  immediately  succeeded  by  a  furnace,  and  the  date  of  its  erection  is  said  to  have  been  1808,  but  it 
may  have  been  a  few  j^ars  later.  It  was  located  "at  the  falls  of  Licking,"  four  miles  northwest  of  Zanes\'ille,  in 
Muskingum  county,  and  its  capacity  was  about  one  ton  per  day.  It  was  used  to  produce  castings,  as  well  as  pig 
iron  for  the  forge.  Lesley  says  that  this  furnace  was  not  abandoned  "until  1850  or  later."  The  forge  was  also 
operated  until  aboitt  1850.     The  furnace  and  forge  were  known  as  Dillou's,  and  were  widely  celebrated. 

Mary  Ann  furnace,  ten  miles  northeast  of  Newark,  in  Licking  county,  was  built  about  1816  by  Dr.  Brice  and 
David  Moore.  It  was  burned  down  about  1850.  In  Tuscarawas  county  the  Zoar  Community  owned  two  early 
•charcoal  furnaces.  One  of  these,  called  Tuscarawas,  was  built  about  1830  by  Christmas,  Hazlett  &  Co.,  and  was 
afterwards  sold  to  the  Community;  the  other,  called  Zoar,  was  built  about  the  same  time  by  the  Community.  Both 
furnaces  were  blown  out  finally  before  1850. 

Three  furnaces  were  built  iu  Adams  county  between  1811  and  1816.  The  first  of  these.  Brush  Creek,  on  the 
stream  of  that  name,  and  twelve  miles  from  the  Ohio  river,  was  opei'ated  iu  1813  by  James  Eodgers.  It  was 
probably  built  in  1811,  its  builders  being  Andrew  Ellison,  Thomas  James,  and  Archibald  PauU.  It  was  in 
operation  as  late  as  1837,  when  it  produced  200  tons  of  iron  iu  119  days.  Ou  the  same  stream,  twenty-two  miles 
from  the  Ohio,  was  Marble  furnace,  built  iu  181G.  Another  furnace,  known  as  Old  Steam,  was  built  in  1814.  This 
furnace  is  said  to  have  been  built  by  James  Eodgers,  Andrew  Ellison,  and  the  Pittsburgh  Steam  Engine  Company. 
Thomas  W.  Means  informs  us  that  "  the  first  blast  lurnace  run  by  steam  in  southern  Ohio,  if  not  in  the  United 
States,  was  built  by  James  Eodgers  in  Adams  county  about  1814."  This  reference  is  to  Old  Steam  furnace.  "  Its 
product  was  less  than  two  tons  of  iron  a  day.  Brush  Creek  furnace,  in  the  same  county,  and  other  furnaces  of  that 
period  which  were  run  by  water,  hardly  averaged  one  ton  of  iron  a  day."  Marble  and  Old  Steam  furnaces  were 
abandoned  about  1826.  Lesley  mentions  three  forges  in  Adams  county— Steam,  at  Old  Steam  furnace ;  Scioto,  on 
the  Little  Scioto ;  and  Brush  Creek,  probably  connected  with  Brush  Creek  furnace.  The  date  of  the  erection  of 
these  forges  is  not  given,  but  they  were  doubtless  built  soon  after  the  three  Adams  couuty  furnaces.  They  were  all 
abandoned  many  years  ago.     There  is  now  no  iron  industry  in  Adams  county. 

In  the  chapter  relating  to  Kentucky  the  beginning  of  the  iron  industry  in  the  Hanging  Eock  region  has  been 
noted.  This  celebrated  iron  district  embraces  Greeuui),  Boyd,  Carter,  and  Lawrence  counties  in  Kentucky,  and 
Lawrence,  Jackson,  Gallia,  and  Vinton  counties  and  part  of  Scioto  county  in  Ohio.  Just  north  of  the  Ohio  portion 
of  this  district  is  the  newly-developed  Hocking  Valley  iron  district,  embracing  Hocking  and  several  other  counties. 
The  Hanging  Eock  district  takes  its  name  from  a  projecting  cliff  upon  the  north  side  of  the  Ohio  river,  situated 
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back  of  the  town  of  Hanging  Rock,  which  is  three  miles  below  Ironton,  in  Lawrence  county.  The  first  furnace  in  the 
Ohio  part  of  the  Hanging  Rock  district  was  Union  furnace,  situated  a  few  miles  northwest  of  Hanging  Rock,  built 
in  1826  and  1827  by  John  Means,  John  Sparks,  and  James  Rodgers,  the  firm's  name  being  James  Rodgers  &  Co. 
Franklin  furnace  was  the  second  on  the  Ohio  side.  It  stood  sixteen  miles  east  of  Portsmouth  and  half  a  mile  from 
the  Ohio  river,  in  Scioto  coxinty,  and  was  built  in  1827  by  the  Rev.  Daniel  Young  and  others.  The  next  furnace  was 
Pine  Grove,  on  Sperry's  fork  of  Pine  creek,  back  of  Hanging  Rock,  and  five  miles  from  the  Ohio  river,  in  Lawrence 
county,  built  in  1828  by  Robert  Hamilton  and  Andrew  Ellison.  In  the  same  year  Scioto  furnace,  in  Scioto  county, 
fifteen  miles  north  of  Portsmouth,  was  built  by  William  Salters.  From  this  time  forward  blast  furnaces  increased 
rapidly  on  the  Ohio  side  of  the  district,  as  well  as  on  the  Kentucky  side.  From  1826  to  1880  the  whole  number 
built  on  the  Ohio  side  was  about  sixty,  and  on  the  Kentucky  side  about  thirty.  All  of  the  early  furnaces  were  built 
to  use  charcoal,  but  timber  becoming  scarce  coke  was  substituted  at  some  of  them,  while  others  were  abandoned. 
In  late  years  a  few  furnaces  have  been  built  in  the  district  expressly  to  use  coke  or  raw  coal.  In  1880  there  were 
on  the  Ohio  side  thirty-one  charcoal  furnaces  and  seventeen  bituminous  coal  or  coke  furnaces. 

At  Vesuvius  furnace,  on  Storm's  creek,  in  Lawrence  county,  Ohio,  six  miles  northeast  of  Ironton,  the  hot- 
blast  was  successfully  applied  in  1836  by  John  Campbell  and  others,  William  Firmstone  putting  up  the  apparatus. 

The  Hanging  Rock  district,  on  both  sides  of  the  Ohio,  has  produced  many  eminent  ironmasters,  and  its  iron 
resources  have  been  developed  with  great  energy.  Most  prominent  among  its  ironmasters  of  the  generation  now 
passing  away  are  .lohn  Campbell,  of  Ironton,  and  Tliomas  W.  Means,  of  Hanging  Rock.  Mr.  Campbell,  who  is 
a  native  of  Brown  county,  Ohio,  was  born  in  1808.  In  connection  with  others  he  has  built  eleven  furnaces  in 
the  Hanging  Rock  district.  He  projected  the  town  of  Ironton  and  gave  it  its  name,  and  also  assisted  in  the 
founding  of  Ashland,  Kentucky,  and  in  building  its  railroad.  Like  most  of  the  ironmasters  of  this  district  he  is 
of  Scotch-Irish  extraction,  his  ancestors  having  removed  in  Hi] 2  from  Inverary,  in  Argyleshire,  Scotland,  to  the 
neighborhood  of  Londonderry,  in  Ulster,  Ireland.  Their  descendants  removed  in  1729  and  1739  to  Augusta  county, 
Virginia;  thence,  in  1700,  to  Bourbon  county,  Kentucky ;  and  thence,  in  1708,  to  that  part  of  Adams  county,  Ohio, 
which  is  now  embraced  in  Brown  county.  Mr.  Means  was  born  in  South  Carolina  in  1803,  and  is  also  of  Scotch-Irish 
origin.  His  father,  John  Means,  was  an  owner  of  one  of  the  furnaces  and  forges  in  Adams  county,  Ohio.  He  was 
born  in  Union  district.  South  Carolina,  on  March  14, 1770,  and  moved  to  Adams  county,  Ohio,  in  1819,  taking  with 
him  his  slaves,  whom  he  libcratccl.  He  died  on  his  farm  near  Manchester,  in  Adams  county,  on  March  15,  1837, 
and  was  buried  in  the  churchyard  in  ^lanchester.  Andrew  Ellison,  Robert  Hamilton,  James  Rodgers,  and  Andrew 
Dempsey,  now  deceased,  were  enterprising  and  prominent  iron  manufacturers.  In  December,  1844,  Mr.  Hamilton 
successfully  tried  the  experiment  of  stojjping  Pine  Grove  furnace,  which  he  then  owned,  on  Sunday,  and  his  example 
has  since  been  generally  followed  in  the  Hanging  Rock  rcLjion.  This  furnace  is  still  active.  John  Campbell, 
Robert  Hamilton,  and  Thomas  ^\^  Means  were  united  in  marriage  with  members  of  the  Ellison  family.  The  third 
generation  of  this  family  is  now  engaged  in  the  iron  business  of  southern  Ohio. 

In  1833  a  forge  was  built  at  Hanging  Rock,  after  whieh  it  was  named,  to  manufacture  blooms.  It  was  owned 
by  J.  Riggs  &  Co.,  and  was  built  under  the  superintendence  of  .John  Campbell  and  Joseph  Riggs.  A  rolling  mill 
was  added  before  1847.  Both  the  forge  and  rolling  mill  have  long  been  abandoned.  A  forge  was  built  at  Sample's 
Landing,  fifteen  miles  below  Gallipolis,  soon  after  18.".0,  to  make  blooms  for  the  Covington  rolling  mill.  Bloom 
forge  was  built  at  Portsmouth,  in  Scioto  county,  in  1832,  and  in  1857  a  rolling  mill  was  added.  A  forge  called 
Benner's,  on  Paint  creek,  near  Chillicothe,  in  Ross  county,  once  owned  by  James  &  Woodrirff,  was  abandoned  about 
1860.  There  never  were  many  forges  in  Ohio  for  refining  iron,  and  there  have  been  few,  if  any,  for  making  bar  iron 
directly  from  the  ore.  The  first  iron  enterprises  in  the  state  preceded  by  only  a  few  years  the  building  of  rolling 
mills  at  Pittsburgh. 

The  Globe  rolling  mill  was  built  at  Cincinnati  in  184."i.  .Tose]>h  Kinsey  writes  us  that  it  "was  the  first  built 
in  Cincinnati  for  the  purpose  of  making  general  sizes  of  mcreliant  iron,  lioojis,  sheets,  and  plates.  It  was  built  by 
William  Sellers  and  .Josiah  Lawionce,  and  was  considered  a  great  enterprise  at  that  time.  Soon  afterwards  a  wire 
mill  was  added  for  the  purpose  of  making  the  first  wire  used  for  the  lines  of  telegraph  extending  through  this  country." 

The  foregoing  details  relate  to  what  may  be  termed  the  charcoal  era  of  the  Ohio  iron  industry.  The  second 
stage  in  the  development  of  the  iron  industry  of  this  state  dates  from  the  introduction  in  its  blast  furnaces  of  the 
bituminous  coal  of  the  Mahoning  valley  in  its  raw  state.  This  coal  is  known  as  splint,  or  block,  coal,  or  as  Brier 
Hill  coal,  from  n.  locality  of  that  name  near  Yonngstown  where  it  is  largely  mined.  The  first  furnace  in  Ohio  to 
use  the  new  fuel  was  built  expressly  for  this  purpose  at  Lowell,  in  ^Mahoning  county,  in  1845  and  1846,  by  Wilkeson, 
Wilkes  &  Co.,  and  it  was  successfully  blown  in  on  the  stli  of  August,  lS4(i.  The  name  of  this  furnace  was  IMahoning. 
A  letter  from  John  Wilkeson,  now  of  Buffalo,  New  York,  informs  us  that  William  ^IcNair,  a  millwright,  was  the 
foreman  who  had  charge  of  its  erection.  It  was  blown  in  by  .John  Crowther,  who  had  previously  had  charge  of  the 
furnaces  of  the  Brady's  Bend  Iron  Comjiany,  at  Brady's  Bend,  Pennsylvania.  Mr.  Wilkeson  and  his  brothers  had 
for  many  years  been  prominent  charcoal-iron  manuiacturers  on  the  Western  Reserve.  They  are  of  Scotch-Irish 
extraction.     Their  fatlier  was  a  native  of  Carlisle,  Pennsylvania. 

Immediately  after  the  successful  use  of  uncoked  coal  in  the  furua.c  at  Lowell  many  other  furnaces  were  built 
in  the  Mahoning  valley  to  use  the  new  fuel,  and  it  was  also  substituted  for  charcoal  in  some  old  furnaces.    At  a  later 
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day  the,  use  of  this  fuel  and  of  Conuellsville  coke  contributed  to  the  further  development  of  the  manufacture  of  pig 
iron  in  Ohio,  and  at  a  still  later  and  very  recent  date  the  opening  of  the  extensive  coal  beds  of  the  Hocking  valley 
and  the  utilization  of  its  carbonate  ores  still  further  contributed  to  the  same  development. 

The  beginning  of  the  iron  industry  at  Youngstown,  which  now  has  within  its  own  limits  or  in  the  immediate 
vicinity  twelve  furnaces  and  six  rolling  mills,  dates  from  about  1835,  when  a  charcoal  furnace  called  Mill  Creek  was 
built  on  a  creek  of  the  same  name,  a  short  distance  southwest  of  the  city,  by  Isaac  Heaton,  a  son  of  James  Heaton. 
There  was  no  other  furnace  at  Youngstown  until  after  the  discovery  at  Lowell  that  the  block  coal  of  the  Mahoning 
valley  could  be  successfully  used  in  the  smelting  of  iron  ore.  In  a  recent  sketch  of  the  history  of  Youngstown  Hon. 
John  M.  Edwards  says :  "  In  1846  William  Philpot  &  Co.  built  in  the  northwestern  part  of  Youngstown,  adjoining  the 
present  city,  and  near  the  canal,  the  second  furnace  in  the  state  for  using  raw  mineral  coal  as  fuel.  In  the  same  year 
a  rolling  mill  was  built  in  the  southeastern  part  of  the  village,  and  adjoining  the  canal,  by  the  Youngstown  Iron 
Company.  This  mill  is  now  owned  by  Brown,  Bonnell  &  Co."  In  a  sketch  of  Youngstown,  Past  and  Present,  printed 
in  1875,  a  fuller  account  is  given  of  the  first  bituminous  furnace  at  that  place.  It  was  known  as  the  Eagle  furnace, 
and  was  "built  in  181:6  by  William  Philpot,  David  Morris,  Jonathan  Warner,  and  Harvey  Sawyer,  on  land  purchased 
of  Dr.  Henry  Manning,  lying  between  the  present  city  limits  and  Brier  Hill.  The  coal  used  was  mined  from  land 
contiguous,  leased  from  Dr.  Manning."  The  second  furnace  at  Youngstown  to  use  raw  coal  was  built  in  1847  by 
Captain  James  Wood,  of  Pittsburgh.     It  was  called  Brier  Hill  furnace. 

The  proximity  of  the  coal  fields  of  Ohio  to  the  rich  iron  ores  of  Lake  Superior  has  been  an  important  element 
in  building  up  the  blast-furnace  industry  of  the  state.  The  use  of  these  ores  in  Ohio  soon  followed  the  first  use  in 
the  blast  fnrnace  of  the  block  coal  of  the  Mahoning  valley.  An  increase  in  the  rolling-mill  capacity  of  Ohio  was 
naturally  coincident  with  the  impetus  given  to  the  production  of  pig  iron  by  the  use  of  this  coal  and  Lake  Superior 
ores.  David  Tod,  afterwards  governor  of  Ohio,  bore  a  prominent  part  in  the  development  of  the  coal  and  iron 
resources  of  the  Mahoning  valley. 

The  iron  industry  of  Cleveland  has  been  built  up  during  this  period,  and  the  city  is  now  one  of  the  most 
prominent  centers  of  iron  and  steel  production  in  the  country.  Charles  A.  Otis,  of  Cleveland,  writes  us  as  follows 
concerning  the  first  rolling  mills  in  that  city:  "  The  first  rolling  mill  at  Cleveland  was  a  plate  mill,  worked  on  a 
direct  ore  process,  which  was  a  great  failure.  It  went  into  operation  in  1851  or  1855.  The  miU  is  now  owned  by  the 
Britton  Iron  and  Steel  Company.  The  next  mill  was  built  in  1856  by  A.  J.  Smith  and  others,  to  reroU  rails.  It 
was  called  Railroad  rolling  mill,  and  is  now  owned  by  the  Cleveland  Eolliug  Mill  Company.  At  the  same  time  a 
man  named  Jones,  with  several  associates,  built  a  mill  at  Newburgh,  six  miles  from  Cleveland,  also  to  reroll  rails.  It 
was  afterwards  operated  by  Stone,  Chisholm  &  Jones,  and  is  now  owned  by  the  Cleveland  Rolling  Mill  Company. 
In  1852  I  erected  a  steam  forge  to  make  wrought-iron  forgings,  and  in  1859  I  added  to  it  a  rolling  mill  to  manufacture 
merchant  bar,  etc.     The  Union  rolling  mills  were  built  in  1861  and  1862  to  roll  merchant  bar  iron." 

In  the  list  of  persons  connected  with  the  development  of  the  iron  and  steel  industries  of  Cleveland  the  name 
of  Henry  Chisholm  is  most  iirominent.  Mr.  Chisholm  was  born  at  Lochgelly,  in  Fifeshire,  Scotland,  on  April  27, 
1822,  and  died  at  Cleveland  on  May  9,  1881,  aged  59  years. 

From  1846  to  1880  the  iron  industry  of  Ohio  has  made  steady  progress,  and  the  state  now  ranks  second  among 
the  iron-producing  states  of  the  Union.     This  was  also  its  rank  in  1870. 

EARLY  IRO:^  ENTERPRISES  IN  INDIANA. 

Indiana  possessed  a  small  charcoal-iron  industry  before  1850,  but  at  what  period  in  the  present  century  this 
industry  had  its  beginning  cannot  now  be  definitely  determined.  Tench  Coxe  makes  no  reference  to  it  in  1810,  but 
mentions  one  nailery  in  the  territory,  which  produced  in  that  year  20,000  pounds  of  nails,  valued  at  $4,000.  He  does 
not  locate  this  enterprise.  In  1840  the  census  mentions  a  furnace  in  Jefferson  county,  one  in  Parke,  one  in  Vigo,  one 
in  VermilUon,  and  three  in  Wayne  county,  the  total  product  being  only  810  tons  of  "  cast  iron."  A  forge  in  Fulton 
county,  producing  20  tons  of  "bar  iron,"  is  also  mentioned.  The  census  of  1840,  however,  frequently  confounds 
furnaces  with  foundries,  and  it  is  therefore  possible  that  some  of  the  alleged  furnaces  in  Indiana  at  that  period  were 
foundries. 

In  1859  Lesley  enumerated  five  charcoal  furnaces  in  Indiana,  as  follows  :  Elkhart,  in  Elkhart  county,  date  of 
erection  unknown;  La  Porte,  near  the  town  of  that  name,  in  La  Porte  county,  built  in  1848;  Mishawaka,  in  Saint 
Joseph  county,  built  about  1833;  Richland,  on  Richland  creek,  in  Greene  county,  built  in  1844  by  A.  Downing ; 
and  Indiana,  a  few  miles  northwest  of  Terre  Haute,  in  Vigo  county,  built  in  1839.  The  three  last  named  were  in 
operation  in  1857,  but  were  abandoned  about  1860.  Elkhart  and  La  Porte  furnaces  were  idle  in  1857,  and  probably 
had  been  abandoned  at  that  time.  Elkhart,  La  Porte,  and  Mishawaka  used  l)og  ore  exclusively,  and  Richland  used 
it  in  part;  in  1857  :Mishawaka  was  still  using  it.  Indiana  furnace  used  brown  hematite  found  in  the  neighborhood. 
In  a  chapter  on  the  geology  of  Monroe  county,  by  George  K.  Greene,  printed  in  1881,  it  is  stated  that  "  nearly 
forty  vears  ago  an  iron  furnace  was  erected  by  Randall  Ross,  of  Virginia,  on  the  lands  of  George  Adams,  of  Monroe 
conntv  on  section  7,  township  7,  range  2  west.     The  investment  soon  proved  a  failure,  and  the  furnace  has  long 
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giuie  to  decay.  Tbe  ruins  of  the  'old  iron  fuiuace'  are  to-day  the  mournful  monument  of  an  early  spirit  of  enterprise 
that  deserved  a  better  fate."    The  early  Indiana  furnaces  doubtless  made  more  castings  than  pig  iron. 

In  ISGO  there  was  only  one  furnace  in  blast  in  Indiana — Iiichlatid.  It  was  abandoned  probably  in  that  year, 
and  from  this  time  until  1S(J7  no  pig  iron  was  made  in  Indiana.  In  the  latter  year  the  manufacture  of  pig  iron  in 
this  state  was  revived,  the  development  of  the  block-coal  district  in  the  neighborhood  of  Brazil,  in  Clay  county, 
having  led  to  the  belief  that  this  fuel  might  be  profitably  used  in  blast  furnaces.  Planet  furnace,  at  Harmony,  iu 
Olay  county,  built  iu  the  summer  of  18G7,  and  put  iu  blast  in  November  of  that  yeai',  was  the  first  of  eight  furnaces 
that  were  built  in  Indiana  between  1807  and  is7ii  to  use  this  coal,  the  ores  for  the  furnaces  being  mainly  obtained 
from  Missouri  and  Lake  Superior.  Five  of  these  furnaces  were  in  Olay  county.  Of  the  eight  furnaces  built,  four 
liave  been  abandoned  and  tiun  down  since  18713,  aud,  of  the  remaining  four,  one  is  now  using  charcoal  and  three 
are  using  block  coal.     Xo  furnaces  have  been  built  in  Indiana  since  187L'. 

Except  the  solitary  forge  above  mentioned  we  ha\-e  no  record  of  any  forges  or  bloomaries  having  been  built  iu 
Indiana  at  any  period.  The  first  rolling  mill  iu  the  state  was  probably  the  Indianapolis  mill,  built  by  E.  A.  Douglas, 
which  was  comi)leted  iu  the  autumn  of  1857,  aud  put  in  operation  in  November  of  the  same  year.  Lesley  in  1858 
says:  "The  machinery  and  building  were  planned  by  Lev.is  Scofield,  of  Trenton,  New  Jersey,  who  also  built  the 
AVyandotte  mill  and  is  building  the  mill  at  Atlanta,  Georgia."  There  were  in  1880  nine  rolling  mills  in  Indiana, 
f(nir  of  which  were  rail  mills.     The  state  contained  no  steel  works  in  that  year. 

EAELY  liiOX  ENTERPRISES  IX  ILLINOIS. 

In  ls;;i)  a  small  charcoal  furnace  was  built  four  miles  ncjrthwest  of  Elizabethtown,  in  Hardin  county,  iu  the 
extreme  southeastern  part  of  Illinois,  by  Leouard  ^^'ilite,  Chalen  Guard  &  Co.  It  was  called  Illinois.  This  is 
the  first  furnace  iu  the  state  of  which  there  is  auy  record,  and  it  ijrobably  had  no  predecessor.  In  1853  it  was 
jjurehased  by  C.  Wolfe  &  Co.,  of  Cincinnati,  who  tore  down  the  stack  and  built  a  larger  one  in  1856,  with  modern 
additions.  In  187:j  this  furnace,  after  having  been  out  of  blast  for  several  years,  was  repaired,  but  it  has  not  since 
been  put  in  blast.  A  charcoal  furuace  called  Martha  was  built  in  1848  by  Daniel  McCook  &  Co.  about  two  miles  east 
of  Illinois  furnace.  It  was  probably  the  second  furnace  in  the  state.  Illinois  and  Martha  fui'naces  were  both  iu 
blast  in  1S5(),  but  in  IStlO  only  lUinois  was  in  blast.  Martha  had  not  been  in  operation  since  1856,  and  it  probably 
uever  made  any  iron  after  that  year.  It  has  long  been  abandoned.  These  furjiaees  were  suijplied  with  limestone 
ore  from  the  immediate  neighborhood.  They  seem  to  have  been  the  only  charcoal-iron  enterprises  of  auy  description 
that  ever  existed  in  Illinois. 

In  the  census  of  1810  mention  is  made  of  a  furuace  iu  Cook  county,  one  in  Fulton,  one  in  Hardiu,  and  one  in 
"Waljash  couuty.  The  fuvnaees  iu  Fulton  and  Hardin  counties  were  idle ;  the  furnace  in  Wabash  county  produced 
eight  tons,  and  tlie  furuace  in  Cook  county  produced  150  tons,  of  "cast  iron."  As  the  census  of  1840  frequently 
confounds  blast  furuaces  with  foundries,  reliance  cannot  be  placed  in  the  correctness  of  its  statements  concerning 
fiu'naces  in  Illinois.  We  have  definitely  ase.ertained  that  there  was  no  furnace  in  Cook  couuty  in  that  year,  and 
that  the  furuace  with  which  it  is  credited  in  the  census  was  Granger's  foundry,  the  only  one  in  Chicago  at  that 
time. 

There  ar)pears  t(j  liave  !>een  no  furnace  iu  operation  iu  Illinois  from  ISiiO  to  18U8.  Soon  after  the  close  of  the 
civil  war  the  attention  of  iion  nianufacturers  was  attracted  to  tlie  Big  Muddy  coal  fields,  in  the  southwestern  part 
of  lUiuois,  and  to  the  proximity  to  these  coal  fields  of  tljc  rich  iron  ores  of  Missouri.  In  1808  the  Grand  Tower 
Mining,  3Iaiiufacturing,  aud  Trans] KU'tation  Company  built  two  large  furnaces  at  Grand  Tower,  in  Jackson  county, 
Illinois,  to  use  tlie  Big  Muddy  coal  in  connection  with  Missouri  ores;  and  in  1871  another  large  furnace,  called  Big 
Muddy,  was  built  at  Grand  Tower,  by  another  company,  to  use  the  same  fuel  and  ores.  The  two  Grand  Tower 
furnaces  have  beeu  out  of  blast  for  several  years  and  are  now  abandoned,  but  the  Big  Muddy  furnace  is  still  in 
blast.  At  East  Saint  Louis  the  Meier  Iron  Company  built  two  large  coke  furuaces  l)etween  1873  and  1875.  These 
furnaces  are  now  in  operation,  their  fuel  being  mainly  Carbondale  coke,  from  Jackson  county,  Illinois. 

The  iron  industry  at  Chicago  and  iu  its  vicinity  properly  dates  from  1857,  when  Captain  E.  B.Ward,  of  Detroit, 
built  the  Cbicag(j  rolling  mill,  on  tlie  right  bank  of  the  (Jhicago  river,  "just  outside  of  tiie  city."'  This  mill  was 
built  to  reroll  iron  rails.  It  formed  the  nucleus  of  tl\c  present  very  extensive  works  of  the  North  Chicago  Rolling 
Mill  Company.  There  was  uo  furnace  at  Chii'ago  until  1808,  when  two  furnaces  were  built  by  the  Chicago  Iron 
Company.  They  are  now  owned  by  the  Union  Iron  and  Steel  Company.  One  was  blown  in  early  in  1869,  and  the 
other  late  in  tlie  same  yea)-.  Two  furnaces  were  built  at  C/liicago  iu  1809  by  the  North  Chicago  Rolling  Mill 
Company.  No  otlier  furnaces  were  built  at  Chicago  until  1880,  when  seven  new  furuaces  were  undertaken,  three  of 
which  wer(^  finished  in  that  year  and  two  in  1.S81.  At  Joliet,  thirty-seven  miles  southwest  of  Chicago,  the  Joliet 
Iron  and  Steel  Comjjany  built  two  furnaces  in  1.S73.     They  are  now  owned  by  the  Joliet  Steel  Company. 

In  1880  tluT'c  were  tliirtecii  rolling  mills  and  steel  W(,)rks  in  Illinois,  three  of  which  were  Bessemer  steel  works — 
two  at  Chicago  and  one  at  Joliet,  and  one  was  an  openlieaTth  steel  works  at  Spriiiglicld.     .\.r  the  '>e^inningof  1880 
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tnere  were  teu  blast  furnaces  iu  the  state,  aud,  as  has  been  mentioued,  three  uew  furnaces  were  iiuished  during  the 
year  aud  four  others  were  undertaken.  In  1880  Illinois  ranked  fourth  among  the  iron  and  steel  prodnciug  states  of 
the  Union,  making  a  great  stride  since  1870,  when  it  ranked  iifteeuth. 

EARLY  lEON  ENTEHPi;iSl<]S  IN  MICHIGAN. 

If  we  could  <;,redit  the  census  of  1840  there  were  fifteen  blast  furnaces  iu  jMichigan  iu  that  .year — one  iu  each  of 
the  counties  of  Allegan,  Branch,  Cass,  Kent,  Monroe,  aud  Oakland,  two  in  Calhoun,  two  in  Washtenaw,  aud  hve 
in  \\  ayne  county.  Some  of  these  alleged  furnaces  were  doubtless  foundries,  particularly  in  counties  lying  upon  or 
not  verj-  remote  from  Lake  Erie,  NesscLs  upon  which  could  bring  pig  iron  for  their  use  from  neighboring  states. 
Others  were  undoubtedly  true  blast  furnaces,  producing  household  and  other  castings  from  bog  ores.  All  of  the 
fifteen  enterprises  mentioned  were  in  the  southern  part  of  the  state.  Their  total  production  in  1840  was  only  COl 
tons  of  '•  cast  iron."     Xeither  forges  nor  bloomaries  are  mentioned  in  the  census  of  1840. 

Erom  1840  to  1850  the  iron  industry  of  Michigan  certainly  made  no  progress,  and  possibly  declined.  From 
1850  to  1860  a  marked  improvement  took  place.  Three  new  furnaces  were  built  in  the  southern  part  of  the  state  to 
use  bog  ore,  and  iu  the  northern  peninsula  and  at  Detroit  and  Wyandotte  a  commencement  was  made  in  smelting 
the  rich  ores  which  had  been  discovered  in  the  now  celebrated  Lake  Superior  iron-ore  region.  In  1859  Lesley 
enumerated  the  following  bog-ore  furnaces  in  the  southern  ])art  of  the  state :  Kalamazoo,  at  the  city  of  that  name, 
in  Kalamazoo  county,  built  in  1857  to  talce  the  place  of  an  earher  furnace ;  Quincy,  three  miles  north  of  the  town  of 
that  name,  iu  Branch  county,  built  in  1855  ;  and  Branch  county,  one  mile  from  Quincy  furnace,  built  in  1854.  All 
of  these  bog-ore  furnaces  made  pig  iron  in  1857.  It  is  a  curious  fact  that  furnaces  to  use  bog  ore  should  have  been 
built  in  this  country  after  1850. 

The  development  of  the  Lake  Superior  iron-ore  region  marks  an  imi)ortant  era  in  the  history  of  the  American 
iron  trade,  and  the  incidents  attending  its  commencement  have  fortunately  been  preserved. 

We  learn  from  A.  P.  Swinefoi'd's  History  of  the  Lalce  Stiperior  Iron  District  that  the  existence  of  iron  ore  on  the 
southern  border  of  Lake  Superior  was  known  to  white  traders  with  the  Indians  as  early  as  1830.  The  same  writer 
further  informs  us  that  the  first  discovery  by  white  men  of  the  iron  ore  of  this  region  was  made  by  William  A. 
Burt,  a  deputy  surveyor  of  the  General  Government,  on  the  ICth  of  September,  1844,  near  the  eastern  end  of 
Teal  lake.  Iu  June,  1845,  the  Jackson  Mining  Company  was  organized  at  Jackson,  Michigan,  for  the  purpose  of 
exploring  the  mineral  districts  of  the  southern  shore  of  Lake  Superior,  and  in  the  summer  of  the  same  year  this 
company,  through  the  disclosures  of  a  half-breed  Indian,  named  Louis  Xolan,  and  the  direct  agency  of  an  old 
Indian  chief,  named  Man-je-ki-jik,  secured  possession  of  the  now  celebrated  Jackson  iron  mountain,  nei)r  the  scene 
of  Mr.  Burt's  discovery.  It  appears,  however,  that  the  representatives  of  the  companj-  had  not  heard  of  Mr.  Burt's 
discovery  until  they  met  Nolan  and  the  Indian  chief.  Mr.  P.  M.  Everett,  the  president  of  the  company,  was  the 
leading  spirit  of  the  exploring  party  which  secured  i^ossessiou  of  this  valuable  property.  The  actual  discovery  of 
Jackson  mountain  was  made  by  S.  T.  Carr  and  E.  S.  Rockwell,  members  of  Mr.  Everett's  party,  who  were  guided 
to  the  locality  by  the  Indian  chief. 

In  a  letter  written  on  the  10th  of  November,  1845,  at  Jackson,  Michigan,  Mr.  Everett,  referring  to  the  ore  of 
Jackson  mountain,  says  that  "since  coming  home  we  have  had  some  of  it  smelted,  and  find  that  it  produces  iron  and 
something  resembling  gold— some  say  it  is  gold  and  copper."  This  smelting  is  not  further  described.  In  1846  A. 
Y.  Berry,  one  of  the  Jackson  ^lining  Company,  and  others,  brought  about  300  pounds  of  the  ore  to  Jackson,  and 
in  August  of  that  year,  writes  Mr.  Berry.  "  Mr.  Olds,  of  Cucush  Prairie,  who  owned  a  forge,  then  undergoing  repair, 
in  which  he  was  making  iron  from  bog  ore,  succeeded  in  making  a  fine  bar  of  iron  from  our  ore  in  a  blacksmith's 
fire— the  first  iron  ever  made  from  Lake  Superior  ore."  Mr.  Swiueford  says  that  "one  end  of  this  bar  of  iron  Mr. 
Everett  had  drawn  out  into  a  kuife-blade." 

In  1847  the  Jackson  Mining  Company  commenced  the  erection  of  a  forge  on  Carp  river,  about  ten  miles  from 
its  mouth,  and  near  Jackson  mountain,  which  was  finished  early  in  1848,  and  on  the  10th  of  February  of  that  year 
the  first  iron  made  in  the  Lake  Superior  region  was  made  at  this  forge  by  Ariel  N.  Barney.  3Ir.  Swiueford  says  that 
the  forge,  which  was  named  after  Carp  river,  had  "  eight  fires,  from  each  of  which  a  lump  was  taken  every  six  hours, 
placed  under  the  hammer,  and  forged  into  blooms  four  inches  square  aud  two  feet  long,  the  daily  product  being 
-about  three  tons.  The  first  lot  of  blooms  made  at  this  forge— the  first  iron  made  on  Lake  Superior,  and  the 
first  from  Lake  Superior  ores,  except  the  small  bar  made  by  Mr.  Olds— was  sold  to  the  late  E.  B.  Ward,  and  from 
it  was  made  the  walking-beam  of  the  side-wheel  steamer  Ocean  J'  The  forge  was  kept  iu  operation  until  1854,  when 
it  was  abandoned,  having  iu  the  mean  time  "  made  little  iron  aud  no  money." 

In  1849  the  IMarquette  Iron  Company,  a  Wor<'ester  (Massachusetts)  orgimization,  undertook  the  erection  of  a 
forge  at  Marquette,  and  in  July,  1850,  it  was  finished  and  put  in  operation,  ilr.  Swiueford  says  that  '-it  started 
with  four  fires,  using  ores  from  what  are  now  the  Cleveland  and  Lake  Superior  mines."  It  was  operated  irregularly 
until  December,  1853,  when  it  was  burned  down  and  was  not  rebuilt. 

The  Collins  Iron  Company  was  organized  in  1853,  with  Edward  K.  Collins,  of  New  York,  at  its  head,  and  in 
1854  it  built  a  forge  on  Dead  river,  about  three  miles  nortliwest  of  Jlarquette.  aud  in  the  fall  of  18.">5  the  manufacture 
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of  blooms  was  oomineiiced  from  ore  obtained  at  the  company's  mines.    This  forge  was  in  operation  in  1858,  af*-er 
which  time  it  seems  to  have  been  abandoned. 

AnoMier  forge  on  Dead  river  was  built  in  1854  or  1855  by  William  G.  McComber,  Matthew  McConnell,  and  J. 
G.  Butler.  The  company  failed  in  a  few  years,  and  in  1860  Stephen  E.  Gay  erected  Bancroft  furnace  on  the  site  of 
the  forge.     Before  1860  every  forge  in  Michigan  appears  to  have  been  abandoned. 

It  will  be  observed  that  all  of  the  first  iron  enterprises  in  the  Lake  Superior  district  were  bloomary  forges,  the 
intention  evidently  having  been  to  build  up  an  iron  industry  similar  to  that  of  the  Lake  Champlain  district. 

The  first  \)ig  iron  produced  in  the  Lake  Superior  region  was  made  in  1858  by  Stephen  R.  Gay,  who  then  leased 
the  forge  of  the  Collins  Iron  Company  and  converted  it  in  two  days,  at  an  expense  of  $50,  into  a  miniature  blast 
furnace.  Mr.  Gay  writes  to  C.  A.  Trowbridge  that  this  furnace  was  "2.V  feet  across  the  bosh,  8  feet  high,  and  12 
inches  square  at  the  top  and  15  inches  square  in  the  hearth,"  and  would  hold  eight  bushels  of  coal.  He  gives 
the  following  details  of  its  first  and  only  blast:  "Began  on  Monday,  finished  and  tired  on  Wednesday,  filled  with 
coal  Thursday  noon,  blast  turned  on  Friday  noon,  and  thenceforth  charged  regularly  with  1  bushel  coal,  20  pounds 
of  ore,  and  7  pounds  of  limestone.  Cast  at  six  o'clock  500  pounds,  and  again  at  eight  o'clock  Saturday  morning,, 
half  a  ton  in  all,  92  pounds  of  which  were  forged  by  Mr.  Eddy  into  an  S5  pound  bloom.  This  little  furnace  was  run 
two  and  a  half  days,  made  2i  tons,  carrying  the  last  eight  hours  30  pounds  of  ore  to  a  bushel  of  coal,  equal  to  a  ton 
of  pig  iron  to  100  bushels  of  coal."     These  experiments  were  made  in  February. 

The  first  regular  blast  furnace  in  the  Lake  Superior  region  was  built  by  the  Pioneer  Iron  Company  in  the  present 
city  of  jSTegaunee,  convenient  to  the  Jackson  mine.  It  was  coiunienced  in  June,  1857,  and  in  February,  1858,  it  was 
finished.  Another  stack  was  added  in  the  same  year.  These  furnaces  took  the  name  of  the  company.  Pioneer 
Xo.  1  was  put  in  blast  in  April,  1S58,  and  Pioneer  Xo.  2  on  May  20,  1859.  Both  furnaces  are  now  owned  by  the 
Iron  Cliffs  Company,  and  both  were  in  operation  in  ISSO.  Tin;  second  regular  blast  furnace  in  this  region  wa.s  the 
Collins  furnace,  buUt  in  185S  by  Stephen  li.  (iay,  near  the  site  of  the  Collins  forge.  It  made  its  first  iron  on 
December  13  of  that  year.  It  was  abandoned  in  1873,  owing  to  the  failure  of  a  supply  of  charcoal.  Other  furnaces- 
in  the  Lake  Superior  region  soon  followed  the  erection  of  the  Pioneer  and  Collins  furnaces. 

While  these  early  furnaces  and  the  few  forges  that  liave  been  mentioned  were  being  built  on  the  shore  of  Lake 
Superior  two  furnaces  were  built  at  or  near  Detroit  to  smelt  Lake  Superior  ores.  These  were  the  Eureka  furnace, 
at  Wyandotte,  built  in  1 855  by  the  Eureka  Iron  Company,  of  which  Captain  E.  B.  Ward  was  president,  and  put 
in  blast  in  185(> ;  and  the  Detroit  furnace,  at  Detroit,  built  iu  1856  by  the  Detroit  and  Lake  Superior  Iron 
Manufacturing  Company,  of  which  George  B.  Russell  was  president,  and  put  in  blast  in  January,  1857.  These 
furnaces  and  the  others  that  have  Vieen  mentioned  used  charcoal  as  fuel. 

The  first  shipment  of  iron  ore  from  the  Lake  Superior  region  was  made  in  1850,  according  to  Mr.  Swineford, 
and  consisted  of  about  five  tons,  "  which  was  taken  away  by  i^Ir.  A.  L.  Crawford,  of  Newcastle,  Pennsylvania."^ 
A  part  of  this  ore  was  made  into  blooms  and  rolled  into  bar  iron.  "  The  iron  was  found  to  be  most  excellent,  and 
served  to  attract  the  attention  of  Pennsylvania  ironmasters  to  this  new  field  of  supply  for  their  furnaces  and  rolling 
mills."     In  1853  three  or  four  tons  of  Jackson  ore  were  shipped  to  the  World's  Fair  at  Xew  York. 

The  first  use  of  Lake  Superior  ore  in  a  blast  furnace  occurred  in  Pennsylvania.  The  important  event  is 
described  in  a  letter  to  us  from  David  Agnew,  of  Shar]>svi]le,  fiercer  county,  Pennsylvania,  from  which  we  quote 
as  follows  : 

The  .Sharon  Iron  Company,  of  Meitir  county,  Pennsylvania,  about  the  year  183U  or  is.jl  purchased  the  Jackson  mines,  and,  iu. 
expectation  of  the  speedy  completion  of  the  Sault  canal,  commenced  to  open  them,  to  constrdct  a  road  to  the  lake,  and  to  huild  docks  at 
Marquette,  expending  a  large  sum  of  money  in  these  operations.  The  opening  of  tlie  canal  was,  hoTvever,  unexpectedly  delayed  until 
June,  1855.  Anxious  to  test  the  working  qualities  of  this  ore,  the  Sharon  Iron  Company  brought,  at  great  expense,  to  Erie,  in  the  year 
1653,  about  70  tons  of  it,  which  was  shipped  liy  canal  to  Shai'psville  furnace,  near  Sharon,  owned  by  David  and  John  P.  Agnew.  The 
first  boat-load  of  ore,  on  its  receipt,  wan  immcdi.ately  used  in  the  furnace,  partly  alone  and  partly  in  mixture  with  native  ores,  and  the 
experiment  was  highly  suceessful,  the  furnace  working  well  and  producing  an  increased  yield  of  metal,  whicli  was  taken  to  the  Sharon 
ironworks  and  there  converted  into  bar  iron,  nails,  etc.,  of  very  superior  quality.  The  second  boat-load  of  ore  was  also  brought  to 
Sharpsville,  but,  having  been  intended  to  be  left  at  tlie  Clay  furnace,  owned  by  the  Sharon  Iron  Company,  was  returned  and  used  at  that 
establishment. 

In  1851,  1855,  and  I.S56  Clay  furnace  continued  the  use  of  Lake  Superior  ore,  most  of  it  mixed  with  native 
ore,  and  used  in  all  until  August,  1856,  about  400  tons.  ''LTp  to  that  date,"  as  is  stated  by  Mr.  Frank  Allen,  its 
manager,  "the  working  of  it  was  not  a  success.  In  October,  1856,  we  gave  the  Clay  furnace  a  general  overhauling, 
put  in  a  new  lining  and  hearth,  and  made  material  changes  in  the  construction  of  the  same,  put  her  in  blast  late 
in  the  fall,  and  in  a  few  daj  s  were  nuiking  a  beautiful  article  of  iron  Irom  Lake  Superior  ore  alone."  The  fuel 
used  at  Sliarpsville  and  Chiy  furnaces  was  the  block  coal  of  tlie  Shenango  valley.  After  1856  other  furnaces  in 
Pennsylvania  and  in  other  states  began  the  regular  use  of  Lake  Superior  ore. 

Until  aboirt  1877  the  mining  of  iron  ore  in  the  Lake  Superior  region  was  confined  to  the  territoiy  in  the  immediate 
vicinity  of  Marquette.  Since  1877,  and  particularly  since  1879,  a  new  iron-mining  region  has  been  developed  in  the 
northern  part  of  Menominee  county  and  tlic  southern  part  of  Marquette  county,  whicli  takes  its  name  from  the 
former  county.     This  region  lias  proved  to  be  \'ery  i)roductive  and  the  ore  to  be  very  desirable. 

Since  the  discoverv  of  iron  ore  in  the  Lake  Snijerior  regioti  there  have  been  built  on  the  upper  peninsula,  in  thfr 
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vicinity  of  the  miues,  tweuty- three  furuaces,  of  whicli  teii  have  beea  abaudoued.  There  have  also  been  built  at  other 
points  in  the  state  of  Michigan,  to  use  Lake  Superior  ore,  fifteen  furnaces,  of  which  none  had  been  abandoned  in 
1880.  All  of  these  furnaces,  with  the  exception  of  two  at  Marquette,  were  built  to  use  charcoal,  and  the  abandonment 
of  many  of  them  in  the  upper  peninsula  is  attributable  to  the  scarcity  of  timber  for  fuel.  Michigan  is,  however,  the 
first  state  in  the  Union  to-day  in  the  manufacture  of  charcoal  pig  iron,  having  twenty -eight  furnaces,  of  which  all 
but  one  furnace  at  Marquette  now  use  charcoal  wlien  in  operation.  The  three  bog-ore  furnaces  in  Kalamazoo  and 
Branch  counties  have  been  abandoned. 

There  are  now  two  active  rolling  mills  in  Michigan — the  Eureka,  formerly  the  Wyandotte,  at  Wyandotte,  built 
in  1855,  and  the  rolling  mill  of  the  Baugh  Steam  Forge  Company,  at  Detroit,  built  in  1877,  the  forge  having  been 
built  in  1870.  In  1871  a  rolling  mill  was  built  at  Marquette,  which  has  since  been  abandoned.  In  1872  a  rolling 
mill  was  built  at  Jackson,  in  Jackson  county,  but  it  was  torn  down  in  1879,  and  the  machinery  removed  to  the  mill 
of  the  Springfield  Iron  Company  at  Springfield,  Illinois. 

From  the  Marquette  Mining  Jotimal,  edited  by  Mr.  Swiueford,  we  take  the  following  statement  in  gross  tons 
of  the  aggregate  production  of  the  Lake  Superior  iron-ore  miues  for  each  calendar  year  since  the  commencement  of 
.mining  operations  in  the  district. 


Year. 

Gross  tons. 

Year. 

Gross  tons. 

Yoar. 

Gross  tons. 

Year. 

Gross  tons. 

1870 [            859,507 

jg71                                                  flia  QRi 

1877      

1,  025,  129 

1857 2.5,646 

1858  '              22  876 

:  1864 --    •            247,039 

1865 _ 1            193,758 

1  1866 296,713 

1867 465,504 

1878 

1,  125,  093 
1,  414, 182 

1872 

948,  553 

1879 

1859 68,832 

1,  987,  598 

1874 935,  488 

1860 ■             114,401 

15,  321,  128 

1861 

1862 

114,  258 
124, 169 

1868 

'  1869 

510,  522 
639,  097 

1875 

1876 

910,  840 
993, 311 

The  iron  ores  of  Lake  Superior  that  are  not  used  in  Michigan  are  mainly  shipped  to  Ohio,  Pennsylvania,  Illinois, 
and  Wisconsin.  About  one-third  of  all  the  pig  iron  that  is  now  manufactured  in  the  United  States  is  made  from 
these  ores. 

Captain  Ward  was  the  most  prominent  of  all  the  iron  manufacturers  of  Michigan,  his  enterprise  in  this  respect 
extending  to  other  states  than  his  own.  He  was  born  in  Canada,  of  Vermont  parents,  on  December  25, 1811,  and 
died  suddenly  at  Detroit,  on  January  2,  1875. 

In  1870  Michigan  ranked  eighth  in  the  list  of  iron-producing  states,  and  in  1880  its  rank  was  the  same. 


THE  EARLY  MAIS'UFACTUEE  OF  lEON  IN  WISCONSIN. 

In  1840  the  census  mentions  a  furnace  in  "  Milwaukee  town,"  which  produced  three  tons  of  iron  in  that  year. 
This  was  doubtless  a  small  foundry.  In  1859  Lesley  mentions  three  charcoal  furnaces  in  Wisconsin— Northwestern, 
or  Mayville,  at  Mayville,  in  Dodge  county,  forty  miles  northwest  of  Milwaukee,  and  five  miles  from  the  Iron  ridge, 
built  in  1853  by  the  owners  of  Mishawaka  furnace  in  Indiana,  and  to  which  a  foundry  was  added  in  1858  ;  fronton, 
at  Irontou,  in  Sauk  county,  built  in  1857  by  Jonas  Tower;  and  Black  River,  built  in  1857  by  a  German  company  on 
the  east  bank  of  Black  river,  near  the  falls,  in  German  county.  Of  these  furnaces  at  least  one,  Ironton,  was  built 
to  produce  castings.  A  description  of  it  in  1858  says  :  "  It  is  a  small  blast  furnace  capable  of  producing  about  three 
tons  of  iron  per  day,  and  intended  for  the  manufacture  of  stoves,  castings,  etc."  The  Ironton  furnace  still  produces 
-castings  as  well  as  pig  iron.  The  Mayville  furnace  is  also  still  in  operation,  having  been  rebuilt  in  1872,  but  the 
Black  River  furnace  has  long  been  abandoned.  There  appear  to  have  been  no  forges  or  bloomaries  in  Wisconsin 
in  1840,  1850,  or  1860. 

The  furnaces  which  have  been  mentioned  were  all  that  the  stale  could  boast  until  18G5,  when  a  charcoal  furnace 
at  Iron  Ridge,  in  Dodge  county,  was  built  by  the  Wisconsin  Iron  Company.  This  was  soon  followed  by  several 
.  other  furnaces,  some  of  which  were  built  to  use  native  ores  and  some  to  use  Michigan  ores  from  Lake  Superior.  The 
Appleton  Iron  Company  built  two  furnaces  at  Appleton,  in  Outagamie  county,  in  1871  and  1872 ;  C.  J.  L.  Meyer 
buUt  a  furnace  at  Fond  du  Lac  in  1874,  but  it  had  not  been  put  in  blast  down  to  November  15, 1881 ;  the  Fox  River 
Iron  Company  built  two  furnaces  at  West  Depere,  in  Brown  county,  in  1809  and  1872  ;  the  Green  Bay  Iron  Company 
built  a  furnace  at  Green  Bay,  in  the  same  county,  in  1870;  and  the  National  Furnace  Company  built  two  furnaces 
at  Depere,  in  the  same  county,  in  1869  and  1872.  All  of  these  furnaces  were  built  to  use  charcoal.  In  1870  and  1871 
the  Milwaukee  Iron  Company  built  two  large  furnaces  at  Bay  View,  near  Milwaukee,  and  in  1873  the  Minerva  Iron 
Company  built  a  furnace  at  Milwaukee.  These  three  furnaces  were  built  to  use  mineral  fuel  and  Lake  Superior  ores. 
A  furnace  called  Richland  was  built  in  187G  at  Cazenovia,  in  Richland  county,  and  was  torn  down  in  1879.  In  1880 
there  were  fourteen  furnaces  in  the  state,  eleven  of  which  used  charcoal  and  three  used  anthracite  coal  and  coke. 

Wisconsin  had  no  rolling  mill  until  1868,  when  its  first  and  thus  far  its  only  mill  was  built  at  Milwaukee  by  the 

Milwaukee  Iron  Company,  of  which  Captain  E.  B.  Ward  was  a  leading  member.    This  was  from  the  first  a  large 
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null,  and  was  built  to  roll  new  iron  rails.     In  1874  a  merchant  bar  mill  was  added.     This  mill  and  the  two  Bay- 
View  furnaces  are  now  operated  by  the  North  Chicago  Eolling  Mill  Comx>any. 

Wisconsin  advanced  rapidly^  in  the  manufacture  of  iron  in  the  decade  between  1870  and  1880,  and  in  the  latter 
year  it  ranked  sixth  among  the  iron-producing  states  of  the  Union.     In  1870  it  was  twelfth  in  rank. 

EARLY  lEON  ENTERPRISES  IX  MISSOURI. 

Missouri  has  an  iron  history  which  antedates  its  admission  into  the  Union  in  1820.  The  celebrated  iron  district, 
in  Iron  and  Saint  Francois  counties,  which  cuil)races  Iron  Mountain  and  Pilot  Knob,  contained  a  blast  furnace  before 
1810,  and  possibly  as  early  as  1812  or  1814,  as  we  find  in  a  prospectus  of  tlic  Missouri  Iron  Company,  written  in 
18.37,  the  statement  that  "cannon  balls,  made  from  the  Iron  3Iouiitain  ore  during  the  late  war,  after  having  been 
exposed  for  several  years  to  the  open  atino.sphere  and  rains,  still  maintained  their  original  metallic  lustre."  The 
cannon  l)alls  referred  to  would  probably  be  used  for  the  defense  of  New  Orleans.  This  furnace  was  called 
Springfield,  and  was  situated  in  the  vicinity  of  Iron  Jlonntain,  and  about  forty  miles  from  the  Mississippi  river,  but 
its  exact  location  we  cannot  learn.  It  was  in  Washington  county,  as  the  county  was  then  bounded.  In  1858 
Lesley  says  that  "  an  old  charcoal  furnace  was  once  in  operation  in  township  33,  range  4  north,  half  section  2  "  of  Iron 
county.  This  may  have  been  Springfield  furnace.  John  I'erry  and  Colonel  Ruggles,  whether  jointly  or  severally 
the  authority  from  which  we  quote  does  not  state,  operated  Springfield  furnace  "for  more  than  fifteen  years"  prior 
to  1837.  In  that  year  the  furnace  was  in  operation,  when  it  was  called  "a  small  furnace."  A  forge  was  then 
attached  to  it,  and  "a  blooming  forge"'  was  ])romised  "the  ensuing  year." 

Maramec  furnace,  in  Phelps  county,  about  sixty  miles  west  of  lion  Mountain,  was  built  in  1820,  and  rebuilt  many 
years  afterwards.  It  is  still  standing  but  not  in  operation.  At  an  early  day  a  forge  was  added  to  the  furnace,  to 
convert  its  pig  iron  into  bar  iron,  and  this  forge,  with  eight  fires,  is  also  still  standing  but  not  in  operation,  its 
product  when  last  employed  being  charcoal  blooms.  In  1843  a  rolling  mill  was  added,  but  it  was  "abandoned  after 
one  year's  trial,  because  of  the  sulphur  in  the  stone  coal  obtained  at  a  bank  fourteen  miles  southeast." 

In  the  census  of  1840  Missouri  is  credited  with  two  furnaces— one  in  Crawford  county,  and  one  in  Washington 
county.  It  is  also  credited  with  three  forges  in  Ciawford  county  and  one  in  Washington  county.  The  furnace  in 
Crawford  county  was  ^laramec — Phelps  county  not  having  been  then  organized,  and  the  forges  in  Crawford  county 
were  probably  attached  to  ]\Iaramec  furnace.  The  furnace  in  Washington  county  was  Springfield,  and  the  forge 
was  doubtless  the  one  attached  to  this  furnace.     We  do  not  hear  of  Springfield  furnace  and  forge  after  this  time. 

In  183G  the  remarkable  iron-ore  moujitains  already  mentioned — Iron  Mountain  and  Pilot  Knob — attracted  the 
attention  of  some  Missouri  capitalists,  and  in  the  fall  of  that  year  the  Missouri  Iron  Company,  with  a  nominal  capital 
of  8'>,0OO,000,  was  formed  to  utilize  their  ores,  the  legislature  chartering  the  <'omx>any  on  December  31,  1836.  In 
January,  1837,  the  company  was  fully  organized  under  the  presidency  of  Silas  Drake,  of  Saint  Louis,  who  was  soon 
sncceedeil  bj'  J.  L.  Van  Dorcn,  of  Arcadia,  l)ut  active  work  in  the  development  of  its  property  does  not  appear  to 
have  been  undertaken  until  some  years  afterwar<ls,  when  a  few  furnaces  were  erecteil  at  the  foot  of  the  mountains 
by  other  companies.  In  1846  a  furnace  was  built  at  the  southwest  base  of  Little  Iron  .Mountain,  which  was  followed 
in  1850  by  another  furnace  at  the  same  place,  and  in  1854  by  still  another.  In  1849  a  furnace  was  built  on  the  north 
side  of  Pilot  Knob,  which  was  followed  in  1855  by  another  at  the  same  place.  These  were  all  charcoal  furnaces,  and 
were  exceptionally  well  uianaged  in  IS57,  when  they  were  visited  and  described  by  Cliarles  B.  Forney,  of  Lebanon, 
Pennsylvania.  At  that  time  two  of  the  Iron  ?ilountain  furnaces  and  one  of  the  Pilot  Knob  furnaces  were  blown 
with  hot-blast. 

In  1840  Moselle  furnace  was  built  at  ^loselle,  in  Franklin  county,  and  in  1.S50  a  furnace  was  built  at  Irondale, 
in  Washington  county — l)oth  furnaces  to  use  charcoal.     These,  with  the  furnaces  previously  mentioned,  appear  to 
be  all  that  were  built  in  i'\Iissouri  prior  to  lS(;o.     It  will  be  oliserved  that  they  were  all  built  in  the  same  part  of 
the  state — southwest  of  Saint  Louis. 

The  iron  industry  of  Saint  Louis  appears  t<>  have  had  its  commencement  in  1850,  when  the  Saint  Louis,  or 
Laclede,  rolling  mill  was  built.  It  was  followed  by  the  ^Missouri  rolling  mill,  built  in  1854;  by  the  Allen  rolling 
mill,  built  in  1855;  by  the  Pacific  rolling  mill,  built  in  1.856;  and  by  liaynor's  rolling  mill,  built  in  1858.  In  1880- 
there  were;  seven  rolling  mills  in  Saint  Louis,  and  there  w  ere  no  others  in  :Missouri.  One  of  these  mills,  the  Vulcan, 
buiit  in  1872,  w^as  connected  with  the  Bessemer  steel  works  of  the  A'ulcan  Steel  Company,  and  rolled  steel  rails. 
Two  other  mills  rolled  light  rails  and  bar  iron.  The  Bessemer  works  of  the  Vulcan  Steel  Company  were  built 
in  1875  and  1876.     The  state  had  no  other  steel  worlds  in  18.S0. 

Saint  Louis  had  no  blast  furnaces  until  1863,  when  the  Pioneer  furnace  was  built  at  Carondelet,  to  use  coke. 
It  was  in  blast  in  1873,  but  in  1874  it  was  torn  down  and  removed  by  the  Pilot  Knob  Iron  Company.  In  1869  the 
Vulcan  Iron  Works,  now  called  the  Vulcan  Steel  Company,  built  two  furnaces,  which  were  followed  in  1872  by 
another  furnace  built  by  the  same  company.  In  1.^70  and  1872  the  South  Saint  Louis  Iron  Company  built  twO' 
furnaces;  in  1S70  the  .Mis.souri  Furnace  Company  built  two;  and  in  187:'.  Jupiter  furnace  was  built,  but  it  was  not 
put  in  blast  until  1880.     These  eight  furnaces  \\  ere  all  built  to  use  Illinois  or  Connellsvillc  coke  and  Missouri  ores.. 
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Tu  1871  a  large  forge  was  built  at  South  Saint  Louis,  called  the  Germania  iron  works,  to  make  charcoal  blooms 
from  pig  iron,  but  it  has  been  idle  for  several  years.  In  1873  a  forge  was  built  at  Kimmswick,  in  Jefferson  county, 
and  enlarged  and  remodeled  in  1877  by  the  Peckham  Iron  Company,  its  product  after  the  enlargement  being 
charcoal  blooms  from  the  ore.     It  was  in  operation  in  1880. 

Ihere  were  in  1880  ten  charcoal  furnaces  and  eight  coke  furnaces  in  Missouri,  and  two  charcoal  furnaces  were 
in  course  of  erection.  During  the  decade  between  1870  and  1880  the  iron  industry  of  Missouri  Avas  subject  to 
exceptional  vicissitudes,  but  iu  the  latter  year  it  was  apparently  placed  upon  a  more  substantial  basis  of  prosperity 
than  it  had  ever  before  occupied,  and  to-day  its  future  is  hopeful,  although  it  has  lost  the  prominent  rank  it  held 
among  iron-producing  states  in  1870.  It  then  ranked  sixth,  but  in  1880  it  had  fallen  to  the  tenth  place.  The 
shipments  of  iron  ore  from  Missouri  to  other  states  have  for  many  years  averaged  over  100,000  tons  annually. 

THE  MANUFACTUEB  OF  IRON  IN  VARIOUS  WESTERN  STATES  AND  IN  THE  TERRITORIES. 

Minnesota  has  one  furnace,  situated  at  Duluth,  which  was  commenced  in  1873  and  not  finished  until  1880, 
when  it  was  put  in  blast.  Its  projectors  failed,  and  after  passing  through  the  hands  of  creditors  it  was  purchased 
by  the  Duluth  Iron  Company,  its  present  owners.  It  uses  charcoal  as  fuel  and  obtains  its  supply  of  ore  from  the 
Lake  Superior  mines  in  Michigan. 

In  1857  a  bloomary  called  Big  Creek  was  built  about  six  miles  southwest  of  Smithville,  in  Lawrence  county, 
Arkansas,  by  Alfred  Sevens  &  Co.  In  1858  Lesley  describes  it  as  "  a  bloomary  with  two  fires  and  a  hammer, 
making  250  pounds  of  swedged  iron  per  day  per  fire,  with  a  cold-blast  in  November,  1857,  but  has  now  a  hot-blast, 
and  is  making  perhaps  800  pounds,  using  300  bushels  of  charcoal  to  the  ton  of  finished  bars,  made  out  of  brown 
hematite  ore."  The  bloomary  was  driven  by  water-power.  It  is  not  mentioned  in  the  census  of  1860  or  1870,  and 
has  been  abandoned.  We  have  no  knowledge  of  any  other  iron-manufacturing  enterprise  having  ever  existed  in 
this  state. 

Texas  does  not  appear  to  have  had  any  iron  enterprises  of  any  kind  before  the  civil  war,  but  three  small 
furnaces  are  reported  to  have  been  abandoned  at  the  close  of  the  war.  They  were  probably  built  during  its 
continuance  to  meet  the  necessities  of  the  Confederate  government.  In  1869  a  charcoal  furnace  was  built  at 
Jefferson,  in  Marion  county,  which  was  rebuilt  in  1874.  It  was  in  operation  in  1880,  and  was  then  the  only  furnace 
in  the  state.  It  is  called  Kelly  furnace,  after  Mr.  G-.  A.  Kelly,  the  president  of  the  Jeflerson  Iron  Company,  by 
which  it  is  owned.     It  uses  brown  hematite  ore  found  in  the  neighborhood. 

Kansas  had  two  rolling  mills  in  operation  in  1880,  both  of  which  were  built  to  reroll  rails.  One  of  these,  at 
Rosedale,  in  Wyandotte  county,  three  miles  from  Kansas  City,  is  owned  by  the  Kansas  Rolling  Mill  Company.  This 
mill  was  once  in  operation  at  Decatur,  Illinois,  where  it  was  built  in  1870,  and  whence  it  was  removed  to  liosedale 
in  1875.  The  other  mill  is  located  at  Topeka,  and  was  built  in  1874  by  the  Topeka  Rolling  Mill  Company.  This 
mill  was  burned  in  April,  1881 . 

Nebraska  had  one  iron  enterprise  in  operation  in  1880 — a  rolling  mill  and  cut-nail  factory  at  Omaha,  owned  by 
the  Omaha  Iron  and  Nail  Company.  These  works  were  first  built  at  Dunleith,  Illinois,  iu  1875  and  1876,  and  were 
removed  to  Omaha  in  1879  and  considerably  enlarged.  They  have  a  capacity  of  60,000  kegs  of  nails  annually. 
They  use  old  iron  exclusively. 

In  1877  a  rolling  mill  was  removed  by  William  Faux  from  Danville,  Pennsylvania,  to  Pueblo,  Colorado,  and  put  in 
operation  on  March  1, 1878,  its  product  being  rerolled  rails.  In  the  same  year.it  was  removed  to  Denver.  It  was  in 
operation  in  1880,  rolling  bar  iron  as  well  as  rerolling  rails.  This  mill  is  now  owned  by  the  Colorado  Coal  and  Iron 
Company.  In  1880  this  company  commenced  the  erection  of  a  large  coke  furnace  at  South  Pueblo,  in  Colorado,  which 
was  put  in  blast  on  September  7, 1881.  In  the  former  year  it  commenced  the  construction  of  Bessemer  steel  works  at 
the  same  place.  These  enterprises  are  the  pioneers  of  a  very  extensive  and  complete  iron  and  steel  establishment 
which  has  been  projected  by  this  company,  and  which  is  to  embrace  two  blast  furnaces,  Bessemer  steel  works,  and  a 
rolling  mill  for  rolling  steel  rails.  Coke  works  on  an  extensive  scale  have  already  been  built  by  the  company  at 
El  Moro.  The  number  of  ovens  now  completed  is  over  200,  and  others  are  being  erected.  Colorado  has  apparently 
a  great  future  before  it  in  the  production  of  iron  and  steel,  all  the  elements  necessary  to  their  manufacture  being 
found  within  its  limits. 

The  Union  Pacific  Railroad  Company  built  a  rolling  mill  to  reroll  rails  at  Laramie  City,  Wyoming  territory,  in 
1874,  and  put  it  in  operation  in  April,  1875.     It  was  in  operation  in  1880. 

In  1859  Lesley  reported  a  forge  in  Utah  territory,  "  smelting  iron  ore  found  in  the  mountains  east  of  Salt  Lake 
City,  but  no  reliable  information  could  be  obtained  respecting  it."  It  does  not  appear  in  the  census  of  1860.  Dr. 
J.  S.  Newberry  writes  that  in  1880  he  "visited  the  deposit  of  crystalline  iron  ore  of  Iron  county,  in  the  southern 
part  of  the  territory.  These  ore  beds  have  been  long  known,  and  were  to  some  extent  utilized  by  the  Mormons  in 
their  first  advent  thirty  years  ago.  The  iron  region  referred  to  lies  nearly  300  miles  directly  south  of  Salt  Lake 
City."  In  1874  the  Great  Western  Iron  Company,  of  which  John  W^.  Young  was  president,  built  a  charcoal  furnace 
at  Iron  City,  in  Iron  county.     It  was  in  blast  in  that  year  and  in  the  two  following  years,  but  has  since  been  idle. 
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This  is  a  very  small  fuiiiiKe,  beiug  ouly  uiueteeu  feet  Lijj;li  aud  four  feet  wide  at  the  boshes,  with  a  daily  capacity 
of  five  tons.  The  erection  of  a  much  larger  furnace,  also  to  use  charcoal,  was  commenced  at  Ogden  City,  Utah,  in 
1875,  by  the  Ogden  Iron  ilanufacturing  ComiJany,  and  was  intended  to  use  hematite  aud  magnetic  ores  found  in 
the  neighborhood.  The  I'luuace  had  not  been  put  in  blast  at  the  close  of  1880,  and  was  not  then  entirely  completed. 
The  same  company  comiucured  td  build  a  rolling  mill  at  Ogdcu  City  in  187'),  which  had  not  been  completed  in  1880. 

California  Uas  for  many  years  had  a  very  coiijplet(!  rolling  mill  at  San  Francisco,  owned  by  the  Pacific  Eolling 
Mill  Companj-.  It  was  lirst  put  in  operation  ou  July  -!5,  18C8.  It  rolls  rails,  bar  iron,  angle  iron,  shafting,  etc.  It 
was  in  operation  in  1880,  and  has  always  been  well  employed.  The  California  Iron  Company  commenced  in  1880  the 
erection  of  a  charcoal  furnace  at  Clipper  Gap,  iu  Placer  county,  where  iron  ore  had  been  discovered,  and  in  the  same 
year  the  Central  Pacific  Railroad  (Jompauy  commenced  the  erection  at  Sacramento  City  of  a  small  mill  to  roll  bar 
iron.  The  Clipper  Gap  furnace  was  successfully  put  in  blast  iu  April,  1881,  and  the  first  cast  was  made  on  the  24th 
of  that  month.  California  may  have  had  a  forge  or  two  while  it  was  Slcxican  teiiitorj-,  but  it  is  doubtful  whether 
its  Mexican  inhabitants  ever  engaged  in  the  manufacture  of  iron. 

At  Oswego,  in  Clackamas  county,  Oregon,  a  furnace  to  use  charcoal  was  built  in  186ti  aud  enlarged  in  1879.  It 
■was  iu  blast  in  1880,  when  it  produced  5,00(1  net  tons  of  pig  iron.     Its  charcoal  is  made  exclusively  from  the  fir  tree. 

A  furnace  at  Irondale,  near  Port  Townsend,  in  Jefferson  county,  Washiugton  territory,  was  built  iu  1880,  and 
put  iu  blast  early  iu  1881.  It  is  a  small  furnace,  aud  was  built  to  make  char(;oai  pig  iron  from  Puget  sound  bog 
ore  mixed  with  Texada  Island  magnetic  ore.  It  is  owned  by  the  Puget  Sound  Iron  Company,  of  Port  Townsend. 
The  company  is  said  to  contemplate  the  erection  of  another  blastfurnace  ou  Texada  Island,  which  is  iu  British 
Columbia. 

THE  FIRST  IRON   WORKS  IX  CANADA. 

A  brief  notice  in  this  reijort  of  the  first  iron  works  in  Canada  seems  to  be  proper,  more  especially  as  these 
works  are  still  in  operation.  They  are  kuowu  as  the  I'oigcs  of  the  St.  Maurice,  and  are  located  near  Three  Rivers, 
in  the  province  of  (Quebec.  Mr.  A.  T.  Freed,  one  of  the  editors  of  the  Hamilton  (Ontario)  Spectator,  informs  us  that 
iron  ore  in  the  vicinity  of  Three  Rivers  was  discovered  as  earlj'  as  166tj.  Iu  1085  the  Marquis  de  Denouville  sent 
to  France  a  sample  of  the  ore  at  Three  Rivers,  which  the  French  ironworkers  found  to  be  "of  good  quality  aud 
percentage."  Iu  1071!  the  Count  de  Frontenac  reported  that  he  had  begun  to  mine  the  ore  at  Three  Rivers.  He 
strongly  urged  the  establishment  of  forges  and  a  foundry.  But  uo  effort  to  establish  irou  works  at  this  ijlace 
ai)pears  to  have  been  made  until  the  next  century,  when  the  St.  Maurice  works  were  undertaken.  Dr.  T.  Sterry 
Hunt,  of  Montreal,  has  supplied  us  with  the  following  brief  history  of  these  works. 

King  Louis  XIV,  gave  a  njyal  licinsc  iu  1730  to  u  (joui]iuuy  tu  work  the  irou  ores  of  iSt.  Maurice  and  the  vicinity,  aud  advanced 
10,000  livre.',  for  aid  iu  erertiug  the  furnace,,  etc.  No  worlc  being  done  lie  took  back  the  license,  aud  in  1730  granted  it  to  a  new  company, 
■which  received  100,000  livrcs  iu  aid,  and  in  1737  built  a  blusl  furuaee.  In  1843,  however,  the  works  reverted  to  the  crown,  and  were  worked 
for  the  king's  profit.  He  then  sent  out  from  France  skilled  workmen,  who  rebuilt,  in  part  at  least,  the  blast  furnace  as  it  now  stands,  and 
erected  a  'Walloou  hearth,  which  is  still  in  use,  for  leliuing.  The  works  became  the  property  of  the  British  Crown  at  the  conquest,  and 
were  at  first  rented  to  a  eompauy  and  afterwards  sold.  Smelting  has  been  carried  on  at  this  place  without  interruption  to  the  present 
time,  the  bog  ores  of  the  region  being  exclusively  used.     Three  tous  v(  ore  make  one  ton  of  iron. 

There  seems  to  be  no  doubt  that  the  stack  is  the  one  built  in  17:'>7,  aud  it  is  still  in  blast.  It  is  30  feet  high,  aud  the  internal  diameter 
at  the  hearth  is  2|  feet,  at  the  Imslies  7  feet,  aud  at  the  throat  3A  feel.  There  are  two  tuyeres,  and  the  blast  is  cold,  -with  a  pressure  of 
one  pound.  The  daily  i)roductiou  of  iron  is  four  tons,  and  the  (  onsumption  of  charcoal  is  1~:'0  bushels,  (French,)  of  about  12  pounds  each, 
per  ton  of  iron.  The  metal  was  formerly  used  iu  the  district  for  ordinary  castings,  but  is  now  iu  great  demand  for  car  wheels.  A  very 
little  is,  however,  refined  in  the.  Walloon  hearth,  and  is  esteemed  by  the  blacksmiths  for  local  use.  The  analysis  of  a  sample  of  the  gray 
pig  of  St.  Maurice  made  by  me  in  Ibfi-'  gave:   Phosphorus,  .4.')0:  silieou,  .^W:  manganese,  1.240;  graphite,  2.8'20  ;  carbon  combined,  1.100. 

In  addition  to  the  above  information  from  Ur.  Hunt,  we  find  some  facts  of  interest  concerning  the  St.  Maurice 
iron  works  in  Peter  KaliiTs  Ttunh  into  Xorth  America,  written  in  1719. 

The  iron  work,  which  is  (In-  only  one  iu  this  iouiili\,  lies  lliree  miles  to  the  west  of  Trois  Rivieres.  Here  are  two  great  forges, 
besides  two  lesser  ones  to  each  of  the  great  ones,  and  under  the  same  roof  with  them.  The  bellows  were  made  of  wood,  and  everything 
else  as  it  is  in  SweiUsh  forges.  The  melting  ovens  stand  close  to  the  forges,  and  arc  the  same  as  ours.  The  ore  is  got  two  French  miles 
aud  a  half  from  the  iron  works,  and  is  carried  thither  on  sledges,  I(  is  a  kind  of  moor  ore,  which  lii's  in  veins,  -n'ithin  six  inches  or  a  foot 
from  the  surface  of  the  ground.  Each  vein  is  from  six  to  eighteen  inches  deep,  and  below  it  is  a  white  sand.  The  veins  are  surrounded 
with  this  sand  on  both  sides,  and  co\ered  at  the  to|j  with  .i  tbiu  mould.  The  ore  is  pretty  rich  and  lies  iu  loose  lumps  in  the  veins,  of  the 
size  of  two  fists,  though  there  are  a  few  which  are  cight(!eii  inches  thick.  These  lumps  are  full  of  holes,  which  are  filled  with  ochre. 
'J'lie  ore  is  so  soft  that  it  may  be  crushed  betwixt  the  fingers.  They  make  u.se  of  a  grey  limestone,  which  is  broke  iu  the  neighborhood, 
for  promoting  the  fusibility  of  the  ore,;  to  that  purpose  tliey  lilvewise  employ  :i  (day  marl^le,  which  is  found  near  this  place.  Charcoals 
are  to  be  had  in  great  abuudaiiee  here,  liecinse  all  tin-  eoiiutiy  round  this  place  is  covered  with  woods  which  have  never  been  stirred. 
The  charcoals  from  evergre.eu  trees,  tliat  is  from  the  fir  kind,  arc  best  for  the  forge,  but  those  of  deciduous  trees  are  best  for  the  smelting 
oven.  The  iron  which  is  hen:  made  was  to  me  deserilied  .as  soft,  plialde,  aud  tough,  and  is  said  to  have  the  quality  of  not  being  attacked 
by  rust  so  easily  .as  other  iron ;  and  iu  this  iioiut  there  appears  a  gri:it  dilference  between  the  Spanish  iron  aud  this  iu  shipbuilding. 

This  iron  work  was  first  founded  in  1737,  by  private  persons,  who  afti'rwards  ceded  it  to  the  king;  they  cast  cannon  and  mortars 
here,  of  different  sizes,  iron  stoves,  which  are  iu  use  all  over  Can.ida,  kettles,  etc.,  not  to  mention  the  bars  which   arc  made  here.     They 
have  like.wise  tried  to  make  steel    here,  but   cannot   bring  it   to  any  great  perfection,  because  they  are  unacquainted  with  the  manner  of 
pre[iariug  it, 
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Mr.  Freed  says  that  the  French  company  which  established  the  St.  Maurice  iron  works  in  1737  was  known  as 
Cugnet  et  Cie.  He  also  says  that  there  was  a  French  garrison  at  Trois  Eivieres  at  the  time,  and  that  the  soldiers 
were  the  principal  workmen.  He  sends  us  a  copy  of  a  report  made  in  1752  to  M.  Bigot,  Intendant  of  New  France, 
residing  at  Quebec,  by  M.  Franquet,  who  had  been  instructed  to  visit  and  examine  the  St.  Maurice  works.  From 
this  report  the  following  extract  is  taken: 

Oa  entering  the  smelting  forge  I  was  received  witli  a  customary  ceremony:  tlie  workmen  moulded  a  pig  of  iron  about  15  feet  long 
for  my  especial  benefit.  The  process  is  very  simple :  it  is  done  by  plunging  a  large  ladle  into  the  liquid-boUing  ore  and  emptying  the 
material  into  a  gutter  made  in  the  sand.  After  this  ceremony  I  was  shown  the  process  of  stove  moulding,  which  is  also  a  very  simple  but 
rather  intricate  operation.  Each  stove  is  in  six  pieces,  which  are  separately  moulded ;  they  are  fitted  into  each  other  and  form  a  stove 
about  three  feet  high.  I  then  visited  a  shed  where  the  worlimen  were  moulding  pots,  kettles,  and  other  hollow-ware.  Ou  leaving  this 
part  of  the  forge  we  were  taken  to  the  hammer  forge,  where  bar  iron  of  every  kind  is  hammered  out.  In  each  department  of  the  forges 
the  workmen  observed  the  old  ceremony  of  brushing  ;i  stranger's  boots,  and  in  return  they  expect  some  money  to  buy  liquor  to  drink  the 
visitor's  health.  The  establishment  is  very  extensive,  employing  upward  of  180  men.  Nothing  is  consumed  in  the  furnaces  but  charcoal, 
which  is  made  in  the  immediate  vicinity  of  the  post.  The  ore  is  rich,  good,  and  tolerably  clean.  Formerly  it  was  found  ou  the  spot; 
now  the  director  has  to  send  some  little  distance  for  it.  This  iron  is  preferred  to  the  Spanish  iron,  and  is  sold  off  in  the  king's  stores  in 
Quebec. 

Still  quoting  from  Mr.  Freed,  we  learn  that  in  1815  a  visitor  to  the  St.  Maurice  works  wrote  as  follows:  "The 
foundry  itself  is  replete  with  convenience  for  carrying  on  an  extensive  concern ;  furnaces,  forges,  casting-houses, 
workshops,  etc.  The  articles  manufactured  consist  of  stoves  of  all  descriptions  that  are  used  throughout  the 
provinces,  large  caldrons  or  kettles  that  are  used  for  making  potashes,  machinery  for  mills,  with  cast  or  wrought 
iron-work  of  all  denominations.  There  are  likewise  large  quantities  of  pig  and  bar  iron  exported.  The  number  of 
men  employed  is  from  250  to  300."  The  works  remained  in  the  ownership  of  the  British  government  until  1846, 
when  they  were  sold  to  Henry  Stuart.  The  latest  information  concerning  them  is  contained  in  a  report  to  the 
Dominion  Parliament  in  1879,  which  says  that  they  were  then  owned  by  F.  Macdougall  &  Son,  of  Three  Rivers, 
and  were  using  bog  ore  and  making  good  iron  with  charcoal.  "  The  first  furnace  was  erected  in  1737 ;  still  running; 
capacity  four  tons." 

THE  MAIsrUFACT¥EE  OF  IRON  IN  THE  UNITED  STATES  WITH  ANTHRACITE  COAL. 

The  details  which  have  been  given  in  preceding  chapters  of  the  early  iron  history  of  the  Atlantic  states  of  the 
Union  relate  almost  entirely  to  the  manufacture  of  charcoal  iron,  no  other  fuel  than  charcoal  having  been  used  in 
American  blast  furnaces  until  about  1840.  The  period  of  our  iron  history  prior  to  1840  may  therefore  very  properly 
be  styled  the  charcoal  era.  The  later  development  of  the  iron  and  steel  industi-ies  of  the  Atlantic  states  and  of 
other  states  which  have  a  more  modern  iron  history  will  be  generally  instead  of  provincially  treated  in  the  present 
and  succeeding  chapters. 

The  line  which  separates  the  charcoal  era  of  our  iron  history  from  the  era  which  succeeded  it,  and  which  may 
be  said  to  stiil^eontinue,  is  marked  by  the  introduction  of  anthracite  and  bituminous  coal  in  the  manufacture  of  pig- 
iron.  This  innovation  at  once  created  a  revolution  in  the  whole  iron  industry  of  the  country.  Facilities  for  the 
manufacture  of  iron  were  increased ;  districts  which  had  been  virtually  closed  to  the  manufacture  because  of  a  local 
scarcity  of  charcoal  were  now  opened  to  it ;  and  the  cheapening  of  prices,  which  was  made  possible  by  the  increased 
production  and  consequent  increased  competition,  served  to  stimulate  consumption.  A  notable  effect  of  the 
iotroduction  of  mineral  fuel  was  that,  while  it  seriously  affected  the  production  of  charcoal  pig  iron  in  states  which, 
like  Pennsylvania,  possessed  the  new  fuel,  it  did  not  injuiiously  affect  the  production  of  charcoal  pig  iron  in  other 
states.  Some  of  these  states,  like  Michigan,  which  scarcely  possessed  an  iron  industry  of  any  kind  in  1840,  now 
manufacture  large  quantities  of  charcoal  pig  iron.  The  country  at  large  now  annually  makes  more  charcoal  pig 
iron  than  it  did  in  1840  or  in  any  preceding  year.  The  introduction  of  mineral  fuel  did  not,  therefore,  destroy  our 
charcoal-iron  industry,  but  simply  added  to  our  resources  for  the  production  of  iron.  This  introduction,  however, 
marked  such  radical  changes  in  our  iron  industry,  and  so  extended  the  theater  of  this  industry,  that  we  are  amply 
justified  in  referring  to  it  as  a  revolution,  and  as  one  which  ended  the  distinctive  charcoal  era. 

Of  the  two  forms  of  mineral  fuel— anthracite  and  bituminous  coal— anthracite  was  the  first  to  be  largely  used 
in  American  blast  furnaces,  and  for  many  years  after  its  adaptability  to  the  smelting  of  iron  ore  was  established  it 
was  in  greater  demand  for  this  purpose  than  bituminous  coal.  In  recent  years  the  relative  popularity  of  these  two 
fuels  for  blast  furnace  use  has  been  reversed. 

The  natural  difficulties  in  the  way  of  the  successful  introduction  of  anthracite  coal  in  our  blast  furnaces  were 
enhanced  by  the  fact  that,  up  to  the  time  when  we  commenced  our  experiments  in  its  use,  no  other  country  had 
succeeded  in  using  it  as  a  furnace  fuel.  The  successive  steps  h^  which  we  were  enabled  to  add  the  manufacture 
of  anthracite  pig  iron  to  that  of  charcoal  i^ig  iron  will  be  presented  in  chronological  order. 

In  1840  Jesse  B.  Quinby  testified,  in  the  suit  of  Farr  &  Kunzi  against  the  Schuylkill  Navigation  Company, 
that  in  1815  he  used  anthracite  coal  for  a  short  time  at  Harford  furnace,  Maryland,  mixed  with  one-half  charcoal. 
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Between  1824  and  1828  Peter  Eitner,  whose  brother,  Joseph  Eitner,  afterwards  became  governor  of  Pennsylvania,, 
was  snccessful  for  a  short  time  in  using  anthracite  coal  in  a  charcoal  furnace  in  Perry  county,  Pennsylvania,  mixed 
with  charcoal.  In  1826  the  Lehigh  Coal  and  Navigation  Company  erected  near  Mauch  Chunk,  in  Pennsylvania,  a 
small  furnace  intended  to  use  anthracite  coal  in  smelting  iron  ore.  The  enterprise  was  not  successful.  In  1827 
unsuccessful  experiments  in  smelting  iron  ore  with  anthracite  coal  from  Ehode  Island  were  made  at  one  of  the 
small  blast  furnaces  in  Kingston,  Plymouth  county,  Massachusetts.  In  1827  and  1828  a  similar  failure  in  the  use 
of  anthracite  coal  took  j^lace  at  Vizille,  in  France.  All  of  these  experiments  failed  because  the  blast  used  was 
cold.    The  hot-blast  had  not  then  been  invented. 

In  1828  James  B.  Xeilson,  of  Scotland,  obtained  a  patent  for  the  use  of  hot  air  in  the  smelting  of  iron  ore  in> 
blast  furnaces,  and  in  1829  i)ig  iron  was  made  in  several  Scotch  furnaces  with  the  apparatus  which  he  had  invented. 
But  the  coal  used  was  bituminous.  It  was  not  until  183G  that  the  smelting  of  iron  ore  with  anthracite  coal  by  means 
of  the  hot-blast  invented  by  Neilson  was  undertaken  in  Great  Britain.  In  the  mean  time  the  application  of  the 
hot-blast  to  anthracite  coal  in  American  furnaces  was  successfully  experimented  upon  by  an  enterprising  German- 
American,  the  Eev.  Dr.  Frederick  W.  Geissenhainer,  a  Lutheran  clergyman  of  New  York  city.  A  copy  in  his  own 
handwriting  of  a  letter  written  by  him  in  November,  1837,  to  the  commissioner  of  patents,  gives  some  interesting 
and  valuable  details  concerning  his  experiments.  In  this  letter,  which  we  have  before  us,  he  says :  "  I  can  prove 
that,  in  the  month  of  December,  1830,  and  in  the  months  of  January,  February,  and  March,  1831,  I  had  already 
invented  and  made  many  successful  experiments  as  well  with  hot  air  as  with  an  atmospheric  air  blast  to  smelt  iron 
ore  with  anthracite  coal  in  my  small  experimenting  furnace  here  iu  the  city  of  New  York." 

On  the  5th  of  September,  1831,  Dr.  Geissenhainer  filed  in  the  patent  office  at  Washington  an  account  of  his. 
invention,  for  which  he  claimed  a  patent.  On  the  19th  of  December,  1833,  a  patent  was  granted  to  him  for  "a  new 
iind  useful  improvement  in  the  manufacture  of  iron  and  steel  by  the  application  of  anthracite  coal."  From  the  long 
and  remarkably  clear  and  learned  specification  by  the  Doctor,  which  accompanied  the  patent,  we  learn  that  he- 
discovered  that  iron  ore  could  be  smelted  with  anthracite  coal  by  applying  "a  blast,  or  a  column,  or  a  stream  or 
current  of  air  in  or  of  such  quantity,  velocity,  and  density  or  compression  as  the  compactness  or  density  and  the 
continuitj"  of  the  anthracite  coal  requires.  The  blast  may  be  of  common  atmospheric  or  of  heated  air.  Heated 
air  I  should  prefer  iu  an  economical  point  of  view." 

The  Doctor  distinctly  disclaims  in  his  specification  "an  exclusive  right  of  the  use  of  heated  air  for  any  kind  of 
fuel,"'  from  which  it  is  to  be  inferred  that  he  had  full  knowledge  of  Neilson's  experiments  with  hot  air  in  Scotland. 
He  appears  to  have  relied  for  success  largely  upon  the  effect  of  a  strong  blast. 

The  patent  having  been  granted.  Dr.  Geissenhainer  proceeded  to  build  a  furnace  for  the  practical  application 
of  his  invention.  This  was  Valley  furnace,  situated  on  Silver  creek,  in  Schuylkill  county,  Pennsylvania,  about  ten 
miles  northeast  of  Pottsville.  In  August  and  September,  1830,  he  was  successful  in  making  pig  iron  at  this  furnace 
exclusively  with  anthracite  coal  as  fuel.  His  own  testimony  on  this  point  is  given  in  the  letter  from  which  we  have 
already  quoted.  The  blast  used  varied  from  3^  to  3^,  to  3,  and  to  2^  pounds  to  the  square  inch.  That  the 
furnace  did  not  continue  to  make  iron  after  tlu-  fall  of  1830  is  explained  by  Dr.  Geissenhainer  to  have  been  due  to 
an  accident  to  its  machinery.  He  adds:  "]My  furnace  would  have  been  put  in  oi)eration  again  long  before  this 
time  with  strong  iron  machinery,  and  a  hot-air  apparatus,  had  I  not  been  prevented  by  the  pressure  of  the  times 
and  bj'  a  protracted  severe  sickness  from  bestowing  my  attention  to  this  matter.  The  drawings  for  the  iron 
machinery  and  for  the  hot-air  apparatus  are  already  in  the  hands  of  Messrs.  Haywood  &  Snyder,  in  Pottsville, 
who  are  to  do  the  work."     The  blast  used  in  August  and  September,  183(i,  was  heated. 

Before  the  Doctor's  plans  for  imjiroving  his  furnace  were  completed  he  was  called  to  another  world.  He 
died  at  New  York  on  the  27th  of  May,  ls;;8,  aged  sixty-six  years  and  eleven  months.  He  was  born  at  Muhlberg, 
in  the  electorate  of  Saxony,  in  1771,  and  came  to  this  country  when  about  eighteen  years  old.  His  remains  rest  in 
the  family  burial  vault  iu  the  Lutheran  ceii.etery  in  Queens  county,  New  York. 

Prior  to  his  erection  of  Valley  furnace  Dr.  Geissenhainer  had  been  engaged  in  the  development  of  the  iron  and 
coal  resources  of  Pennsylvania.  As  early  as  1811  he  was  associsted  with  Peter  Karthaus,  of  Baltimore,  in  the 
mining  of  bituminous  coal  in  Clearfield  county,  and  a  few  years  later  in  the  ownership  of  a  charcoal  furnace  in  that 
county.  For  two  or  three  years  before  1830  he  owned  and  operated  a  small  charcoal  furnace  in  Schuylkill  county, 
and  it  was  near  this  furnace  that  he  afterwards  built  Valley  furnace.  Attached  to  the  charcoal  furnace  was 
a  puddling  furnace.  He  was  the  pioneer  in  the  development  of  the  Silver  creek  anthracite  coal  mines,  the 
projector  of  the  Schuylkill  Valley  railroad,  and  tlie  sole  owner  of  the  Silver  Creek  railroad.  Dr.  Geissenhainer 
was,  as  will  be  seen,  a  man  of  great  entcr))rise.  His  memory  as  the  first  successful  manufacturer  of  pig  iron  with 
anthra<;ite  coal  and  the  hot-blast  is  entitled  to  greater  honor  than  it  has  yet  received. 

On  the  28th  of  September,  18:i(;,  when  Dr.  Gcisscnhainer's  Valley  furnace  was  successfully  making  pig  iron, 
and  almost  three  years  after  the  Doct^ir  had  obtained  a  patent  for  his  invention,  (.ieorge  Crane,  the  owner  of 
several  furnaces  at  Yuiscwlwin,  in  South  AVales,  obtained  a  patent  from  the  British  government  for  the  application 
of  the  hot-blast  to  the  snubbing  of  iron  ore  with  anthracite  coal.  On  the  7th  of  February,  1837,  ho  successfully 
commence<l  the  use  of  anthracite  with  the  hot-blast  at  one  of  his  furnaces,  obtaining  30  tons  a  week.     In  May  of 
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that  year  Solomon  W.  Eoberts,  of  Philadelphia,  visited  his  works  and  witnessed  the  complete  success  of  the 
experiment,  which  was  the  first  successful  experiment  with  anthracite  coal  in  a  blast  furnace  in  Europe. 

Mr.  Crane  endeavored  to  obtain  a  patent  in  this  country  for  his  application  of  the  hot-blast  to  anthracite  coal 
in  the  blast  furnace,  but  was  unsiiccessful,  Dr.  Geissenhaiuer's  invention  being  accorded  priority.  His  patent, 
which  was  only  for  the  United  States,  was  purchased  from  his  executors  in  1838  by  Mr.  Crane,  who,  in  November 
of  that  year,  patented  some  additions  to  it  in  this  country.  The  patents  could  not  be  enforced  here,  but  Mr.  Crane 
compelled  the  ironmasters  of  Great  Britain  to  pay  him  for  the  use  of  his  invention.  Dr.  Geissenhainer  never 
attempted  to  enforce  his  patent.  The  consideration  which  his  executors  received  from  Mr.  Crane  was  $1,000  and 
the  privilege  of  erecting,  free  of  royalty,  fifteen  furnaces  for  the  use  of  anthracite  coal  with  the  hot-blast.  The 
following  advertisement  by  Mr.  Crane's  agents  in  this  country  we  take  from  a  Philadelphia  newspaper  published  Lh 
December,  1839 : 

Anthracite  Iuon. — The  subscribers,  agents  of  George  Crano,  Esq.,  are  prejiared  to  grant  licenses  for  the  manufacture  of  iron  wltb 
anthracite  coal,  under  the  patent  granted  to  Mr.  Crane  by  the  United  States,  for  smelting  iron  tvith  the  above  fuel,  in  addition  to  -which 
Mr.  Crane  holds  ai;  assignment  of  so  much  of  the  patent  granted  to  the  late  Eeverend  Dr.  Geissenhainer  as  pertains  to  making  iron  with 
anthracite  coal.  The  charge  will  be  25  cents  per  ton  on  all  thus  manufactured.  It  has  been  completely  successful  both  in  Wales  and  at 
Pottsville,  one  furnace  at  the  latter  place  yielding  an  average  product  of  40  tons  per  week  of  excellent  iron.  All  persons  are  cautioned 
against  infringing  upon  either  of  the  above  patents.  Any  application  of  hot-blast  in  the  smelting  of  iron  ore  with  anthracite  coal,  without 
a  license,  will  be  an  infringement,  and  will  be  treated  accordingly.     Apply  to  A.  &  G.  RALSTON  &  CO., 

dec  9— Im  '  4  South  Front  st. 

Mr.  Crane  was  born  about  1785  at  Bromsgrove,  in  Worcestershire,  England,  whence  he  removed  in  1824  to 
Wales. 

Two  interesting  experiments  in  the  use  of  anthracite  coal  in  the  blast  furnace  were  made  in  this  country  about 
the  time  that  Dr.  Geissenhainer  was  successful  with  his  experiment  at  Valley  furnace.  In  1836  and  1837  John  Pott 
experimented  at  Manheim  furnace,  at  Cressona,  in  Schuylkill  county,  with  anthracite  coal  as  a  fuel  for  smelting  iron 
ore.  He  first  used  a  mixture  of  anthracite  coal  and  charcoal  with  cold-blast.  The  results  accomplished  were  so 
encouraging  that  he  added  a  hot-blast  and  gradually  reduced  the  proportion  of  charcoal  until  only  anthracite  was 
used.  This  he  used  alone  and  successfully  for  a  short  time.  But  the  blast  was  too  weak,  and  the  furnace  was  not 
long  in  operation.  Before  necessary  improvements  could  be  made  it  was  destroyed  by  a  freshet.  In  1837  Jar\as 
Van  Buren,  acting  for  a  company,  built  a  furnace  at  South  Eastou,  in  Northampton  county,  for  the  purpose  or 
experimenting  with  anthracite  coal.  Early  in  1838  he  was  successful  in  making  20  tons  of  pig  iron,  when  further 
operations  were  stopped  in  consequence  of  the  blast  being  too  weak.  We  are  not  informed  whether  it  was  hot  or 
cold. 

It  is  claimed  that  a  successful  experiment  in  the  manufacture  of  pig  iron  with  anthracite  coal  was  made  in 
1837  by  a  Mr.  Bryant,  in  a  foundry  cupola  at  Manayunk,  near  Philadelphia.  The  blast  used  was  produced  by 
"  wooden  bellows."  A  few  tons  of  the  iron  made  were  used  by  Parke  &  Tiers,  the  owners  of  the  foundry,  "  and 
proved  t©  be  ©f  good  gray  quality  and  of  uncommon  strength.''  The  experiment  was  conducted  under  the  auspices 
of  this  firm  and  of  Mr.  Abraham  Kuuzi,  of  the  firm  of  Parr  &  Kunzi,  manufacturing  chemists,  of  Philadelphia. 
We  cannot  learn  whether  the  blast  was  hot  or  cold. 

The  record  which  we  shall  now  give  of  the  successful  use  of  anthracite  coal  in  American  furnaces,  after  Dr. 
Geissenhainer  and  George  Crane  had  established  the  practicability  of  such  use,  will  embrace  only  a  few  of  the  early 
anthracite  furnaces,  and  this  we  condense  from  Walter  R.  Johnson's  ISfotes  on  the  Use  of  A)ithracite,  published  in 
1841,  and  from  William  Firmstone's  SJietch  of  Early  Anthracite  Furnaces,  published  in  the  third  volume  of  the 
Transactions  of  the  American  Institute  of  Mining  Engineers. 

Late  in  1837  Joseph  Baughman,  Jtdius  Guiteau,  and  Henry  High,  of  Reading,  experimented  in  smelting  iron 
ore  with  anthracite  coal  in  the  old  furnace  of  the  Lehigh  Coal  and  Navigation  Company  at  Mauch  Chunk,  using 
about  80  per  cent,  of  anthracite.  The  results  were  so  encouraging  that  they  built  a  small  water-power  furnace  near 
the  Mauch  Chunk  weigh-lock,  which  was  completed  in  July,  1838.  Blast  was  applied  to  this  furnace  on  August  27, 
and  discontinued  on  September  10,  the  temperature  being  heated  up  to  about  200°  Fahrenheit.  The  fuel  used  was 
mainly  anthracite,  but  not  exclusively.  A  new  heating  apparatus  was  procured,  placed  in  a  brick  chamber  at  the 
tunnel-head,  and  heated  by  a  flame  therefrom.  Blast  was  applied  late  in  November,  1838,  the  fuel  used  being 
anthracite  exclusively,  and  "  the  furnace  worked  remarkably  well  for  five  weeks,"  up  to  January  12, 1830,  when  it 
was  blown  out  for  want  of  ore.  Some  improvements  were  made,  and  on  July  20,  1839,  the  furnace  was  again 
put  in  blast,  and  so  continued  until  November  2,  1839.  Mr.  F.  C.  Lowthorp,  of  Trenton,  was  one  of  the  partners  at 
this  time.  For  "  about  three  months  "  no  other  fuel  than  anthracite  was  used,  the  temperature  of  the  blast  being 
400°  to  600°.     About  100  tons  of  iron  were  made. 

The  next  furnace  to  use  anthracite  was  the  Pioneer,  built  in  1837  and  1838  at  Pottsville,  by  William  Lyman, 
of  Boston,  under  the  auspices  of  Burd  Patterson,  and  blast  was  unsuccessfully  applied  on  July  10, 1839.  Benjamin 
Perry  then  took  charge  of  it,  and  blew  it  in  on  October  19,  1839,  with  complete  success.  This  furnace  was  blown 
by  steam-power.     The  blast  was  heated  in  ovens  at  the  base  of  the  furnace,  with  anthracite,  to  a  temperature  of 
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600°.  The  product  was  about  i'8  tons  a  week  of  good  foundry  iron.  The  furnace  continued  in  blast  for  some  time. 
A  premium  of  $5,000  was  paid  by  Xicholas  Biddle  and  others  to  Mr.  Lyman,  as  the  first  person  in  the  United 
States  who  had  made  anthracite  pig  iron  continuously  for  one  hundred  days. 

Danville  furnace,  in  Montour  county,  was  successfully  blown  in  with  anthracite  in  April,  1840,  producing  35 
tons  of  iron  ^\eekly  witli  steam-power.  Eoaring  Creek  furnace,  in  Montour  county,  was  next  blown  in  with 
anthracite  on  May  18,  1840,  and  produced  40  tons  of  iron  weekly  with  water-power. 

A  charcoal  furnace  at  Phoeuixville,  built  in  1837  by  Eeeves,  Buck  &  Co.,  was  blown  in  with  anthracite  on 
June  17,  1840,  by  William  Firmstoue,  and  produced  from  28  to  30  tons  of  pig  iron  weekly  with  water-power.  The 
hot-blast  stove,  which  was  planned  and  erected  by  Julius  Guiteau,  of  the  Mauch  Chunk  furnace,  was  situated 
on  one  side  of  the  tunnel-head,  and  heated  by  the  flame  of  the  furnace.     This  furnace  continued  in  blast  until  1841. 

Columbia  furnace,  at  Danville,  was  blown  in  with  anthracite  by  Mr.  Perry  on  July  2.  1840,  and  made  from  30 
to  32  tons  of  iron  weekly,  using  steam-power. 

The  next  furnace  to  use  anthracite,  and  the  last  one  we  shall  mention,  was  built  at  Catasauqua,  for  the  Lehigh 
Crane  Iron  Company,  in  1839,  by  David  Thomas,  who  had  been  associated  with  ]Mr.  Crane  in  his  experiments  at 
Yuiscedwin.  It  was  successfully  blown  in  by  him  on  the  3d  of  July,  1840,  and  produced  50  tons  a  week  of  good 
foundry  iron,  water-power  being  used.  This  furnace  was  in  active  use  until  1879,  when  it  was  torn  down.  Mr. 
Firmstone  says  that  ''  with  the  erection  of  this  furnace  commenced  the  era  of  higher  and  larger  furnaces  and  better 
blast  machinery,  with  consequent  improvements  in  yield  and  quality  of  iron  produced." 

David  Thomas  is  still  living  at  Catasauqua  in  the  full  enjoyment  of  all  his  faculties — the  oldest  ironmaster 
in  the  United  States  in  length  of  service,  and,  next  to  Peter  Cooper,  the  oldest  in  years.  He  is  now  87  years  old. 
He  was  born  on  November  3,  1794,  at  a  place  called,  in  English,  Grey  House,  within  two  and  a  half  miles  of  the 
town  of  Neath,  in  the  county  of  Glamorgan,  South  "Wales.  He  landed  in  the  Cnited  States  on  June  5, 1839,  and  on 
July  9  of  that  year  he  commenced  to  build  the  furnace  at  Catasauqua.  Father  Thomas's  character  and  services 
to  the  American  iron  trade  are  held  in  high  honor  by  every  American  iron  and  steel  manufacturer.  William 
Cullen  Brj^ant  and  Mr.  Thomas  were  born  on  the  same  day. 

In  1835  the  Franklin  Institute,  of  Philadelphia,  offered  a  premium  of  a  gold  medal  "  to  the  person  who  shall 
manufacture  in  the  United  States  the  greatest  quantity  of  iron  from  the  ore  during  the  year,  using  no  other  fuel 
than  anthracite  coal,  the  quantity  to  be  not  less  than  twenty  tons,''  but  we  cannot  learn  that  it  was  ever  awarded 
to  any  of  the  persons  who  were  instrumental  in  establishing  the  manufacture  of  anthracite  pig  iron  in  this  country. 

The  discovery  that  anthracite  coal  could  be  successfully  used  in  the  manufacture  of  pig  iron  gave  a  great 
impetus  to  the  iron  industry  in  iMaryland,  New  Jersey,  and  New  York,  as  well  as  in  Pennsylvania.  In  1840  there 
were  only  six  furnaces  in  the  United  States  which  used  anthracite  coal,  and  they  were  all  in  Pennsylvania.  The 
first  anthracite  furnace  outside  of  Pennsylvania  was  built  at  Stanhope,  New  Jersey,  in  1840  and  1841,  by  the 
Stanhope  Iron  Company,  and  it  was  successfully  blown  in  on  April  5,  1841.  On  the  1st  of  April,  1846,  there  were 
forty-two  furnaces  in  Pennsylvania  and  New  Jersey  which  used  anthracite  coal  as  fuel,  their  annual  capacity  being 
122,720  gross  tons.  In  1850  there  were  121  anthracite  furnaces  in  the  country  which  were  either  "running  or  in 
running  order  '' — ninety-three  in  Pennsylvania,  fourteen  in  New  York,  six  in  Maryland,  four  in  New  Jersey,  three 
in  Massachusetts,  and  one  in  (  onuecticut.  Boon  after  185t>  many  other  furnaces  were  built  to  use  anthracite 
as  fuel. 

Although  the  revolution  to  which  we  have  referred  properly  dates  from  the  first  successful  use  of  anthracite 
coal  in  the  blast  furnace,  tliis  fuel  had  been  previously  used  in  a  small  way  in  our  country  in  other  ironmaking 
operations.     Its  use  in  these  operations  became  general  about  the  time  when  pig  iron  was  made  with  it. 

The  first  use  of  anthracite  coal  in  connection  with  the  manufacture  of  iron  in  the  United  States  dates  from 
1812,  in  which  year  Colonel  George  Shoemaker,  of  Pottsvillc.  Pennsylvania,  loaded  nine  wagons  with  coal  from  his 
mines  at  Centreville,  and  hauled  it  to  Philadelphia,  where  with  great  difficulty  he  sold  two  loads  at  the  cost  of 
transportation  and  gave  tlie  other  seven  loads  away.  Tie  was  by  many  regarded  as  an  impostor  for  attempting  to 
sell  stone  to  the  public  as  coal.  Of  the  two  loads  sold,  one  was  purchased  by  White  &  Hazard,  for  use  at  their 
wire  works  at  the  Falls  ofScluiylkill,  and  the  other  was  purchased  by  Ifalin  &  Bishop,  for  use  at  the  Delaware 
County  rolling  mill.  By  tlie  merest  accident  vl'  closing  the  furnace  doors  Mr.  White  obtained  a  hot  fire  from  the 
coal,  and  from  this  occurrence,  happening  in  1812,  we  may  date  the  first  successful  use  of  anthracite  coal  in  the 
manufacture  of  iron  in  this  country  and  in  other  American  manufactures.  At  both  the  establishments  mentioned 
it  was  used  in  their  heating  furnaces.  Previous  to  this  time  bituminous  coal  from  Virginia  and  Great  Britain  had 
been  relied  upon  for  manufacturing  purposes  in  the  Atlantic  States  in  all  cases  where  wood  was  not  used. 

In  the  latter  part  of  1823  the  Boston  Iron  Comi)any,  owning  the  Boston  iron  works,  obtained  a  full  cargo  of 
Lehigh  anthracite  coal,  for  use  in  heating  iron  to  be  rolled  in  its  mill,  and  for  smith-work.  A  short  time  previous 
to  this  transaction,  and  in  the  same  year,  Cyrus  Alger,  of  South  Boston,  obtained  a  lot  of  about  thirty  tons  of 
Lehigh  coal,  which  he  used  in  a  cupola  for  melting  iron  for  castings. 

Anthracite  coal  for  the  generation  of  steam  was  first  used  in  this  country  in  January,  1825,  under  the  boilers  of 
the  rolling  mill  at  Phuuiix\'ille,  of  which  Jonah  and  George  Thompson,  of  Philadelphia,  were  tlie  proprietors.  It  is 
also  claimed  tliat,  two  years  lalei-,  in  l.'i27,  the  first  use  of  anthracite  coal  in  the  puddling  furnace  in  this  country  was 
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at  the  same  rolling  mill,  Jonah  and  George  Thompson  still  being  the  proprietors.  The  nse  of  anthracite  for  puddling 
did  not  become  general  until  about  1840.  In  1839  anthracite  coal  was  used  in  puddling  at  the  Boston  iron-works  by 
Kalph  Crooker,  the  superintendent.  About  1836  Thomas  and  Peter  Cooper,  brothers,  used  anthracite  in  a  heating 
furnace  at  their  rolling  mill  in  Thirty-third  street,  near  Third  avenue,  New  York,  and  about  1840  they  began  to  puddle 
with  anthracite.  In  April,  1846,  there  were  twenty-seven  rolling  mills  in  Pennsylvania  and  New  Jersey  which  used 
anthracite  coal. 

The  following  notice  of  the  success  of  the  Messrs.  Thompson  in  the  use  of  anthracite  coal  for  the  production  of 
steam  appeared  at  the  time  in  a  newspaper  published  at  West  Chester,  Pennsylvania.  "We  understaud  that  the 
Messrs.  Thompson,  at  the  Phoenix  nail-works,  on  French  creek,  have  fully  succeeded  in  constructing  a  furnace  for  a 
steam  engine  calculated  for  the  use  of  anthracite  coal,  and  in  discovering  a  mode  by  which  this  fuel  may  be  most 
advantageously  applied  to  that  important  purpose.  We  would  heartily  congratulate  the  eastern  section  of  our  state 
upon  this  valuable  discovery.  Nothing  within  our  knowledge  has  occurred  of  recent  date  which  can  have  a  more 
auspicious  influence  upon  our  manufactui'ing  interests." 

THE  MANUFACTUEE  OF  lEON  IN  THE  UNITED  STATES  WITH  BITUMINOUS  COAL. 

It  is  remarkable  that  the  introduction  of  bituminous  coal  in  the  blast  furnaces  of  this  country  should  have 
taken  place  at  so  late  a  day  in  our  history,  and  within  the  memory  of  men  who  are  not  yet  old.  Bituminous  coal 
had  been  discovered  in  the  United  States  long  before  any  attempt  was  made  to  use  it  in  our  blast  furnaces,  and 
Great  Britain  had  taught  us  while  we  were  still  her  colonies  that  it  could  be  so  used.  In  1735  Abraham  Darby, 
at  his  furnace  at  Coalbrookdale,  in  Shropshire,  had  successfully  made  pig  iron  with  coke  as  fuel ;  in  1740  a  coke 
furnace  was  built  at  Pontypool,  in  Monmouthshire;  and  in  1796  charcoal  furnaces  had  been  almost  entirely 
abandoned  in  Great  Britain.  Our  delay  in  following  the  example  of  the  mother  country  may  be  variously 
explained.  There  was  a  lack  of  transportation  facilities  for  bringing  iron  ore  and  coke  together;  not  all  of  the 
bituminous  coal  that  had  been  discovered  was  suitable  for  making  good  coke;  the  manufacture  of  coke  was  not 
well  understood ;  the  country  had  an  abundance  of  timber  for  the  supply  of  charcoal ;  and,  finally,  a  prejudice 
existed  in  favor  of  charcoal  pig  iron  and  of  bar  iron  hammered  in  charcoal  forges. 

The  introduction  about  1840  of  bituminous  coal  as  a  fuel  in  American  blast  furnaces  was  naturally  preceded  by 
many  experiments  in  its  use,  which  were  attended  with  varying  success,  but  none  of  them  with  complete  success.  It 
appears  to  be  mathematically  certain  that  down  to  1835  all  of  these  experiments  had  been  unsuccessful,  as  in  that 
year  the  Franklin  Institute,  of  Philadelphia,  offered  a  i^remium  of  a  gold  medal  "  to  the  person  who  shall  manufacture 
in  the  United  States  the  greatest  quantity  of  iron  from  the  ore  during  the  year,  using  no  other  fuel  than  bituminous 
coal  or  coke,  the  quantity  to  be  not  less  than  twenty  tons."  The  Institute  would  not  have  been  likely  to  make  this 
oifer  if  even  so  small  a  quantity  as  twenty  tons  of  pig  iron  had  been  made  in  one  furnace  with  bituminous  coal, 
either  coked  or  uncoked. 

In  a  report  by  a  committee  of  the  Senate  of  Pennsylvania,  of  which  Hon.  S.  J.  Packer  was  chairman,  read  in 
the  Senate  on  March  4,  1834,  it  was  stated  that  "the  coking  process  is  now  understood,  and  our  bituminous  coal  is 
quite  as  susceptible  of  this  operation,  and  produces  as  good  coke,  as  that  of  Great  Britain.  It  is  now  used  to  a 
considerable  extent  by  our  iron  manufacturers  in  Centre  county  and  elsewhere."  It  is  certain  that,  at  the  time  this 
report  was  written,  coke  could  not  have  been  used  in  blast  furnaces  in  any  other  way  than  as  a  mixture  with  charcoal, 
and  then  only  experimentally. 

The  offer  of  the  gold  medal  by  the  Franklin  Institute  doubtless  assisted  in  stimulating  action  upon  a  subject 
which  had  already  attracted  much  attention.  In  the  year  in  which  this  premium  was  offered,  that  accomplished 
furnace  manager,  William  Firmstone,  was  successful  in  making  good  gray  forge  iron  for'  about  one  month  at  the 
end  of  a  blast  at  Mary  Ann  furnace,  in  Huntingdon  county,  Pennsylvania,  with  coke  made  from  Broad  Top  coal. 
This  iron  was  taken  to  a  forge  three  miles  distant  and  made  into  blooms.  Mr.  Firmstone  did  not  claim  the  medal. 
He  may  not  have  known  that  a  premium  had  been  offered  for  the  achievement  which  he  undoubtedly  accomplished. 

In  a  pamphlet  published  in  April,  1836,  Isaac  Fisher,  of  Lewistown,  Pennsylvania,  stated  that  "successful 
experiments  have  lately  been  tried  in  Pennsylvania  in  making  pig  iron  with  coke."  It  is  probable  that  Mr.  Fisher 
had  in  mind  Mr.  Firmstone's  experiment.- 

William  Firmstone  was  born  at  Wellington,  in  Shropshire,  England,  on  October  19, 1810.  When  quite  a  young 
man  he  was  manager  at  the  Lays  Works,  near  Dudley,  which  were  then  owned  by  his  uncles,  W.  &  G.  Firmstone. 
He  emigrated  to  the  United  States  in  the  spring  of  1835.  After  filling  many  responsible  positions  in  connection 
with  the  manufacture  of  pig  iron  he  died  at  his  residence  near  Easton  on  September  11,  1877,  and  is  buried  in  the 
cemetery  at  Easton.  He  was  one  of  the  first  to  introduce  the  hot-blast  in  the  United  States,  having  successfully 
added  this  improvement  to  Vesuvius  furnace,  in  Lawrence  county,  Ohio,  in  1830.  In  1839  he  added  a  hot-blast  to 
Karthaus  furnace,  in  Pennsylvania. 

In  1836  or  1837  F.  H.  Oliphant,  a  skillful  ironmaster,  made  at  his  furnace  called  Fairchance,  near  Uniontown, 
Fayette  county,  Pennsylvania,  a  quantity  of  coke  pig  iron  in  excess  of  20  tons,  and  probably  in  excess  of  100  tons. 
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He  did  not,  however,  long  continue  to  make  coke  iron,  and  resumed  the  manufacture  of  iron  with  charcoal.  Mr, 
Olipliant  had  heard  of  the  offer  of  the  gold  medal,  and  in  a  letter  to  the  Institute,  dated  October  3, 1837,  he  modestly 
referred  to  his  success  in  making  pig  iron  with  coke,  and  suggested  that  possibly  he  was  entitled  to  the  premium. 
Accompanying  his  letter  was  a  box  of  pig  iron  and  the  raw  materials  of  its  manufacture.  We  do  not  learn  that  he 
ever  received  the  medal,  or  that  anybody  received  it. 

Between  1836  and  1839  other  attempts  were  made  at  several  furnaces  in  Pennsylvania  to  use  coke,  but  the 
experiments  were  unsuccessful  or  unfortunate.  The  legislature  of  Pennsylvania  passed  an  act  on  June  16, 1836,  "  to 
encourage  the  manufacture  of  iron  with  coke  or  mineral  coal,"  which  authorized  the  organization  of  companies  for 
the  manufacture,  transportation,  and  sale  of  iron  made  with  coke  or  coal.  At  Farrandsville,  six  miles  north  of  Lock 
Haven,  in  CUnton  county,  half  a  million  dollars  was  sunk  by  a  Boston  comiiany  in  a  disastrous  attempt  to  smelt 
the  neighboring  ores  with  coke,  and  to  establish  other  iron  and  mining  enterprises.  This  company  had  commenced 
operations  in  the  mining  of  coal  as  early  as  1S33.  The  furnace  was  blown  in  in  the  summer  of  1837,  and  ran 
probably  until  1839.  About  3,500  tons  of  iron  were  made,  but  at  such  great  cost,  owing  to  the  impurity  of  the  coal 
and  the  distance  of  the  ore,  that  further  crtbrts  to  make  iron  with  coke  were  abandoned.  At  Karthaus,  in  Clearfield 
county,  the  Clearfield  Coal  and  Iron  Conapany,  composed  of  Henry  C.  Carey,  Burd  Patterson,  John  White,  and 
others,  succeeded  in  1839,  under  the  management  of  William  Firmstone,  in  making  pig  iron  with  coke  in  a  furnace 
winch  was  built  in  1830  by  Peter  Eitner  (brother  of  Governor  Eitner)  and  John  Say,  but  at  the  close  of  the  year 
the  whole  enterprise  was  abandoned,  owing  to  the  laclc  of  proper  transportation  facilities.  A  furnace  at  Frozen 
run,  iu  Lycoming  county,  made  some  pig  iron  with  coke  in  1838,  but  in  1839  it  was  using  charcoal.  The  furnaces 
at  Farrandsville  and  Karthaus  were  both  supplied  with  hot-blasts — the  former  iu  1S37  and  the  latter  in  1839.  The 
apparatus  for  that  at  Farrandsville  was  made  at  Glasgow,  and  was  the  best  then  known. 

The  first  notable  success  in  the  use  of  bituminous  coal  in  the  blast  furnace  in  this  country  was  achieved  at 
three  furnaces  iu  western  ^Maryland.  Lonaconing  furnace,  in  the  Frostburg  coal  basin,  on  George's  creek,  eight 
miles  northwest  of  Frostburg,  in  Alleghany  county,  was  built  in  1837  by  the  George's  Creek  Company,  to  use  coke, 
and  in  June,  1839,  it  was  making  about  70  tons  per  week  of  good  foundry  iron.  ^Vlexander  says  that  "the  air  was 
heated  by  stoves  placed  near  the  tuyere  arches,  and  attained  a  temperature  of  700  degrees  Fahrenheit."'  The 
furnace  was  blown  l>y  an  engine  of  GO-horse  power.  In  the  same  coal  basin,  on  the  south  branch  of  Jenning's  run, 
nine  miles  northwest  of  Cumberland,  two  large  blast  furnaces  were  bi^ilt  in  1810  by  the  Mount  Savage  Company 
to  use  the  same  fuel.     These  furnaces  were  for  several  years  successfully  operated  with  coke. 

But  the  use  of  coke  did  not  eouie  rapidly  into  favor,  and  many  experiments  with  it  were  attended  with  loss. 
It  was  not  until  after  IS.JO  that  its  use  began  to  exert  an  appreciable  influence  upon  the  manufacture  of  pig  iron. 
In  1849  there  was  not  one  coke  fuinace  iu  Pennsylvania  in  blast.  Thus  far  coke  had  not  noticeably  contributed 
to  the  revolution  to  which  we  have  referred  in  the  preceding  chapter.  But  in  1856  there  were  twenty-one  furnaces 
in  Pennsylvania  and  three  in  Maryland  which  were  using  coke.  After  185G  the  use  of  this  fuel  rapidly  increased 
in  Pennsylvania,  and  was  extended  to  other  states. 

While  the  effort  was  being  made  iu  a  few  localities  iu  Pennsylvania  and  Maryland  to  introduce  the  use  of  coke 
in  the  blast  furnace,  attention  was  also  directed  to  the  possibility  of  using  uncoked  coal  for  the  same  purpose. 
Alexander  says  that  llie  ])roprietors  of  Lonaconing  furnace,  iu  western  ^laryland,  used  raw  coal  before  1810.  He 
leaves  the  reader  to  infer  that  it  was  sneeessfully  used,  Init  he  probablj'  wrote  from  imperfect  information.  Some 
unsuccessful  experiments  were  made  with  raw  coal  in  Clarion  county,  Pennsylvania,  about  1810.  In  the  sketch  of 
fiercer  county,  Pennsylvania,  iu  Day's  Historical  Collfcfioiis-,  printed  iu  1843,  it  is  stated  that,  ''in  the  vicinity  of 
Sharon,  on  the  Pittsburgh  and  Erie  canal,  exists  a  most  valuable  bed  of  coal  of  peculiar  quality,  between  anthracite 
and  bituminous,  without  the  least  sulphur.  It  has  been  tried  successfully  for  smelting  iron  in  a  common  charcoal 
furnace."  It  is  not  certain  that  the  furnace  referred  to  was  in  Mercer  county.  The  coal  mentioned  is  now  classed 
among  bituminous  ^-arieties.  At  Arcole  furnace,  iu  Lake  county,  Ohio,  operated  by  Wilkeson  &  Co.,  raw  coal  from 
Greenville,  Mercer  county,  Pennsylvania,  was  experimented  with  about  1840.  John  Wilkeson,  one  of  the  owners 
of  the  furnace  at  that  time,  writes  us  that  tlie  experiment  "met  with  a  small  measure  of  success."  Doubtless  the 
several  experiments  mentioned  were  not  tlie  only  ones  that  were  made  with  raw  coal  before  success  in  its  use  was 
fully  achieved ;  and  doubtless,  too,  none  of  the  exjuriments  mentioned  produced  any  more  satisfactory  results  than 
iha  qualified  suc(X'ss  attained  at  Arcole  lurnace-. 

The  first  truly  successful  use  of  raw  l)ituminous  coal  in  the  blast  furnace  occurred  in  the  autumn  of  1845.  It  is 
circumstantially  described  iu  tlie  following  extract  from  a  pamphlet  entitled  Tounr/stoicn,  Past  and  Present,  imblished 
iu  1875:  "In  July,  1845,  Himrod  &  Vincent,  of  Mercer  county,  Pennsylvania,  blew  in  the  Clay  furnace,  not  many 
miles  from  the  Ohio  line,  on  the  waters  of  the  Shenango.  ^Vl)()ut  three  months  afterwards,  in  consequence  of  a  short 
supply  of  charcoal,  as  stated  by  3Ir.  Davis,  their  founder,  a  portion  of  coke  was  used  to  charge  the  furnace.  Their 
coal  belongs  to  seam  Xo.  1,  the  seam  wliich  is  now  used  at  Sharon  and  Youngstown,  in  its  raw  state,  variously  known 
as  'free-burning  splint,'  or  'block  coal,'  and  which  never  makes  solid  coke.  A  diflQculty  soon  occurred  with  the 
cokeis,  and,  as  Mr.  llimrod  states,  he  conceived  the  plan  of  trying  his  coal  without  coking.  The  furnace  continued 
to  work  well,  and  to  jiroduce  a  fair  quality  of  metal.  It  is  admitted  that  Mr.  David  Himrod,  late  of  Youngstown, 
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produced  tlie  first  metal  with  raw  coal,  about  the  close  of  the  year  1845."  The  furuace  here  alluded  to  was  situated 
on  Anderson's  run,  in  Mercer  county,  Pennsylvania,  about  two  and  one-half  miles  southeast  of  Clarksville,  and  was 
built  in  1845.  It  has  been  abandoned  for  many  years.  In  the  chapter  relating  to  Michigan  we  have  mentioned  the 
part  taken  by  this  furnace  at  an  early  day  in  smelting  Lake  Superior  ores  with  the  block  coal  of  the  Shenango  valley. 

While  Himrod.and  Vincent  were  using  the  raw  coal  of  the  Shenango  valley  at  Clay  furnace,  Messrs.  Wilkesou, 
Wilkes  &  Co.,  of  Lowell,  in  Poland  township,  Mahoning  county,  Ohio,  were  building  Mahoning  furnace,  as  related 
in  the  chapter  devoted  to  Ohio,  expressly  to  use  in  its  raw  state  coal  of  the  same  quality  from  their  mine  near 
Lowell.  This  furnace  was  successfully  blown  in  with  this  fuel  by  John  Crowther  on  the  8th  of  August,  184G.  The 
Trumbull  Democrat,  of  Warren,  Ohio,  for  August  15,  1846,  in  an  account  of  the  blowing  in  of  Mahoning  furnace, 
states  that  "  to  .these  gentlemen  ( Wilkeson,  Wilkes  &  Co.)  belongs  the  honor  of  being  the  first  persons  in  the  United 
States  who  have  succeeded  in  putting  a  furnace  in  blast  with  raw  bituminous  coal." 

John  Crowther  was  an  Englishman,  born  at  Broseley,  in  Shropshire,  on  May  7, 1797.  He  emigrated  to  the  United 
States  in  1844,  immediately  prior  to  which  time  he  had  been  the  manager  of  seven  blast  furnaces  in  Staffordshire — 
five  at  Stowheath  and  two  at  Osier  Bed.  Prior  to  his  connection  with  the  Lowell  furnace  he  had  been  employed  as 
manager  of  the  furnaces  at  Brady's  Bend.  He  adapted  many  furnaces  in  the  Mahoning  and  Shenango  valleys  to  the 
use  of  block  coal,  and  instructed  three  of  his  sous  in  their  management,  namely,  Joshua,  Joseph  J.,  and  Benjamin. 
He  died  on  April  15,  1861,  at  Longtou,  in  Staffordshire,  England,  where  he  is  buried. 

After  it  had  been  demonstrated  at  Clay  and  Mahoning  furnaces  that  the  block  coal  of  the  Shenango  and 
Mahoning  valleys  could  be  used  in  the  manufacture  of  pig  iron,  other  furnaces  in  these  two  valleys  were  built  to  use 
this  fuel,  and  some  charcoal  furnaces  were  altered  to  use  it.  In  1850  there  were,  however,  only  four  furnaces  in  the 
Mahoning  valley  and  only  se\en  in  the  Shenango  valley  which  used  raw  coal.  After  1850,  and  especially  after  the 
introduction  into  these  valleys  of  Lake  Superior  ores,  about  1856,  the  use  of  raw  coal  greatly  increased.  In  1856 
six  furnaces  in  Pennsylvania  and  thirteen  in  Ohio  were  using  this  fuel.  Some  progress  was  afterwards  made  in  its 
use  in  other  states,  particularly  in  Indiana,  but  down  to  1880  its  use  had  been  mainly  confined  to  the  two  valleys 
mentioned. 

The  American  Iron  and  Steel  Association  has  published  a  table  which  exhibits  the  production  of  pig  iron  in 
this  country  in  each  year  from  1854  to  ISSO,  classified  according  to  the  fuel  used.  So  much  of  this  table  is  here 
reproduced  as  will  show  the  growth  of  the  manufacture  of  pig  iron  with  anthracite  and  bituminous  coal  since  1854, 
and  also  the  period  at  which  the  use  of  bituminous  coal  in  the  blast  furnace  overtook  that  of  anthracite  coal. 


Teara. 

Antliraoite. 

Charcoal. 

Bituminous 
coal  and  coke. 

Total. 

1854                                                                               

Ket  tons. 

339,  435 

S81,  866 

443, 113 

1,369,812 

1,  312,  754 

1,  202, 144 

908.  046 

794,  578 

934,  797 

1,  092,  870 

1,  273,  024 

1,  807,  651 

Xet  tons. 
342,  298 
339,  922 
370,  470 
500,  587 
577,  G20 
576,  557 
410,  990 
308,  649 
317,  843 
293,  399 
358,  873 
537,  558 

Net  tons. 

54,485 

02,  390 

69,  554 

984,  159 

977,  904 

910,  712 

947,  545 

990,009 

1,  061,  945 

1, 191,  092 

1,  438,  978 

1,  950,  205 

Net  toils. 
736,  218 

784,  178 

Ig56                                                      .               

883,137 

1872                                             •            

2,  854,  533 

2,  868,  278 

2,  689,  413 

1875                                                                                                .           .          

2,  266,  581 

1876                                                                                                        ,         

2,  093,  236 

1877                                                                                                        

2,  314,  585 

1878                                                                                               

2,  577,  301 

3,  070,  875 

4,  295,  414 

Some  of  the  pig  iron  classed  above  as  having  been  produced  with  anthracite  and  bituminous  coal,  respectively, 
was  produced  with  a  mixture  of  these  fuels,  the  quantity  of  pig  iron  so  produced  being  mainly  represented  in  the 
anthracite  column.  The  mixed  fuel  referred  to  was  not  used  to  any  considerable  extent  until  within  the  past  few 
years. 

Before  the  close  of  the  charcoal  era  steam  had  been  applied  to  the  blowing  of  American  furnaces,  but  water- 
power  was  stiU  in  general  use.  The  necessity  of  increasing  the  blast,  and  other  considerations,  soon  led  to  the 
more  general  use  of  steam  blowing  engines  in  connection  with  anthracite  and  bituminous  furnaces.  Another 
improvement  in  blast-furnace  management  also  had  its  beginning  about  the  close  of  the  charcoal  era,  namely,  the 
utiUzatiou  of  the  combustible  gases  emitted  from  blast  furnaces.  These  gases  were  first  used  to  heat  the  boilers  for 
the  blowing  engines,  and  afterwards  to  heat  the  hot-blast  stoves. 

Bituminoirs  coal  was  used  at  an  early  day  in  the  heating  furnaces  attached  to  American  rolling  and  slitting 
mills  and  in  1817,  when  the  rolling  mill  was  established  at  Plumsock,  in  Eayette  county,  Pennsylvania,  it  was  used 
in  puddling  furnaces.  It  was  not,  however,  until  about  1830,  when  rolling  mills  became  numerous  at  Pittsburgh, 
that  the  use  of  bituminous  coal  in  these  establishments  assumed  noteworthv  importance. 
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THE  MANUFACTUEE  OF  BLISTER  AND  CRUCIBLE  STEEL  IN  THE  UNITED  STATES. 

Steel  was  manufactured  in  a  small  way  in  several  of  the  American  colonies,  either  "in  the  German  manner" 
or  by  the  more  clearly  defined  cementation  process.  We  have  in  preceding  chapters  incidentally  recorded  some 
of  the  earliest  attempts  that  were  made  to  establish  the  manufacture  of  steel  by  these  primitive  methods.  In  this 
and  the  next  chapter  we  will  eadeavor  to  present  in  suflicient  detail  the  leading  facts  in  the  development  of  the 
present  magnificent  steel  industry  of  our  country.  To  do  this  we  must  first  briefly  notice  the  very  insignificance  of 
our  small  steel  industry  as  it  existed  in  colonial  times  and  long  after  the  close  of  the  Revolutionary  struggle. 

Bishop  states  that  the  first  suggestion  of  the  manufacture  of  steel  in  the  colonies  was  made  in  1655,  when  John 
Tucker,  of  Southold,  on  Long  Island,  informed  the  general  court  of  Connecticut  "of  his  abiUtie  and  intendment  to 
make  Steele  there  or  in  some  other  plantation  in  the  jurisdiction,  if  he  may  have  some  things  granted  he  therein 
propounds.'"  In  October,  1055,  and  in  May,  1656,  special  privileges  were  granted  to  the  petitioner,  but  we  are  not 
told  whether  he  ever  made  any  steel.  In  1736  Joseph  Higby,  of  Simsbury,  Connecticut,  represented  that  he  had, 
''with  great  pains  and  cost,  found  out  and  obtained  a  curious  art  by  which  to  convert,  change, or  transmit  common 
iron  into  good  steel,  suflficient  for  any  use,  and  was  the  very  first  that  ever  performed  such  an  operation  in 
America."  Several  smiths  testified  to  the  excellent  quality  of  his  steel.  Certain  privileges  were  granted  to  him 
and  his  partner,  Joseph  Dewey,  of  Hebron,  but  we  do  not  learn  that  they  afterwards  made  any  steel.  In  1750 
steel  of  good  quality  was  made  "from  the  crude  metal"  by  D.  J.  Styles,  at  New  Milford,  in  Litchfield  county, 
Connecticut.  Some  time  previous  to  1750  a  Mr.  Eliot  owned  a  steel  furnace  at  Killingworth,  and  it  was  in  this 
furnace  that  Rev.  Jared  Eliot,  father  of  the  owner,  .succeeded  in  1761  in  converting  into  good  steel  a  bar  of  iron 
made  in  a  common  bloomary  from  magnetic  snnd,  for  which  achievement  he  received  a  gold  medal  from  the  London 
Society  of  Arts. 

In  1750  Massachusetts  had  one  steel  furnace.  Bishop  tells  us  that  in  1787  the  manufacture  of  steel  was 
introduced  in  the  town  of  Easton,  in  ^Massachusetts,  by  Eliphalet  Leonard.  "  The  article  was  made  in  considerable 
amount,  and  cheaper  than  imported  steel,"  but  it  was  inferior  to  foreign  steel  for  edge  tools  and  cutlery.  This  was 
doubtless  cemented  steel.  About  the  same  time  some  steel  was  made  at  Canton,  in  the  same  state,  "from  crude 
iron  by  the  German  process." 

Peter  Townsend,  who  became  the  proprietor  of  the  Sterling  iron  works  in  New  York  before  the  Revolution, 
produced  in  1776  the  first  steel  made  in  that  province.  It  was  made  "at  first  from  pig  and  afterwards  from  bar 
iron,  in  the  German  manner."  Blister  steel  was  made  in  ISlOby  Peter  Townsend,  Jr.,  which  is  said  to  have  been 
equal  to  steel  made  from  Dannemora  iron  in  the  manufacture  of  edge  tools.  At  Amenia,  in  Dutchess  county.  New 
York,  steel  was  made  for  the  use  of  the  Continental  army. 

New  Jersey  had  one  steel  furnace  in  1750.  Steel  was  made  at  Trenton  during  the  Revolution,  "but  the 
business  afterwards  declined." 

Pennsylvania  had  a  steel  furnace  in  Chester  county,  called  Vincent's,  before  1750,  and  in  that  year  it  had  two 
steel  furnaces — both  at  Philadelphia.  Concerning  one  of  these,  William  Branson's,  Richard  Hockley  writes  to 
Thomas  Penn  on  June  3, 1750  :  "As  to  steel,  Mr.  Branson  says  the  sort  he  made,  which  was  blistered  steel,  10  tons 
would  be  ten  years  in  selling."  The  other  furnace,  Stephen  Paschal's,  which  was  built  in  1747,  was  owned  in  17S7 
by  Nancarrow  &  Matlock,  when  it  was  visited  by  General  Washington,  and  is  said  to  have  been  "the  largest  and 
best  in  America."  In  1770  Whitehead  Humphreys  was  the  proprietor  of  a  steel  furnace  on  Seventh  street,  in 
Philadelphia.  During  the  Revolution  he  made  steel  for  the  Continental  army  from  Andover  iron.  In  1786  the 
legislature  of  Pennsylvania  loaned  £300  to  Mr.  Humphreys  for  five  years  to  aid  him  in  making  steel  from  bar  iron 
"  as  good  as  in  England." 

During  the  Revolution  Henry  tlollingsworth,  at  Elkton,  in  Cecil  county,  Maryland,  manufactured  muskets 
for  the  Continental  army.  Some  of  his  bayonets  were  complained  of  as  being  too  soft,  "which  he  ascribed  to  the 
bad  quality  of  the  American  steel  with  which  they  were  pointed."  Bishop  does  not  mention  any  steel  furnace  in 
Maryland,  and  we  are  therefore  unable  to  conjecture  where  Mr.  Hollingsworth  obtained  his  poor  steel.  We  are 
also  without  positive  information  concerning  the  colonial  or  Revolutionary  steel  industry  of  Virginia  and  other 
southern  colonies.  In  most  of  these  colonics  bounties  were  offered  at  the  beginning  of  the  Revolution  for  the 
establishment  of  steel  furnaces  as  well  as  other  manufacturing  euterprises. 

In  the  celebrated  report  of  Alexander  Hamilton,  dated  December  5,  1791,  it  is  stated  that  "steel  is  a  branch 
which  has  already  made  a  considerable  progress,  and  it  is  ascertained  that  some  new  enterprises  on  a  more  extensive 
scale  have  been  lately  set  on  foot."  In  the  same  year,  1701,  in  a  reply  to  Lord  ShefiBeld's  Obsm-vations  on  tlie 
Commerce  of  the  United  States,  Tench  Coxe  stated  that  "about  one-half  of  the  steel  consumed  in  the  United  States 
is  home-made,  and  new  furnaces  are  building  at  this  moment.  The  works  being  few,  and  the  importations 
ascertained,  this  fact  is  known  to  be  accurate."  The  works  here  referred  to  were  all  cementation  furnaces,  which 
I)roduced  blister  steel. 

In  1805  there  were  two  steel  furnaces  in  Penns>lvauia,  which  produced  annually  1.50  tons  of  steeh    One  of 
these  was  in  Phila(lcl))hia  county.     In  1810  there  were  produced  in  the  whole  country  917  tons  of  steel,  of  which 
8.5C 
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Pennsylvania  produced  531  tons  in  five  furnaces— one  at  Philadelphia  and  one  each  in  Philadelphia,  Lancaster 
muphin,  and  Fayette  counties.  The  remainder  was  produced  in  Massachusetts,  Ehode  Island,  New  Jersey, 
Virginia,  and  South  Carolina,  each  state  having  one  furnace.  In  1813  there  was  a  steel  furnace  at  Pittsburgh, 
owned  by  Tuper  &  McKowan,  which  was  the  first  in  that  city.  Tench  Coxe  declared  in  this  year  that  the 
manufacture  of  "common  steel,  iron  wire,  and  edge  tools"  had  been  greatly  advanced  since  1810. 

In  1831  a  convention  of  the  friends  of  American  industry  assembled  at  New  York,  at  which  were  submitted 
many  able  reports  upon  the  iron  and  steel  industries  of  the  country  as  they  existed  at  that  time.  From  one  of  these 
reports,  prepared,  we  believe,  by  John  E.  Coates,  of  Philadelphia,  we  learn  that  there  were  then  in  the  United  States 
tourteen  steel  furnaces,  distributed  as  follows :  Two  at  Pittsburgh,  one  at  Baltimore,  three  at  Philadelphia,  three  in 
New  York,  one  in  York  county,  Pennsylvania,  one  at  Troy,  New  York,  two  in  New  Jersey,  and  one  at  Boston.  The 
report  stated  that  "these  furnaces  are  known  to  be  now  in  operation,  and  of  a  capacity  suflicient  to  supply  more 
than  1,600  tons  of  steel  annually,  an  amount  equal  to  the  whole  importation  of  steel  of  every  kind."  The  report 
continued:  "But  it  should  be  observed  that  steel  for  common  agricultural  purposes  is  not  the  best,  although  it  is 
most  used ;  and  that  American  is  quite  equal  to  English  steel  used  for  such  purposes  in  England.  American 
competition  has  excluded  the  British  common  blister  steel  altogether.  The  only  steel  now  imported  from  Great 
Britain  is  of  a  different  and  better  quality  than  that  just  mentioned."  The  common  bUster  steel  of  American 
manufacture  which  is  above  referred  to  was  used  for  plow-shares,  shovels,  scythes,  and  cross-cut  and  mill  saws. 

The  better  qualities  of  steel  which  were  not  made  in  this  country  in  1831,  but  were  imported  from  Europe^ 
almost  entirely  from  England,  were  known  as  (1)  best  blister  steel,  made  from  iron  from  the  Dannemora  mines  in 
Sweden;  (2)  shear  steel,  of  the  same  origin;  and  (3)  cast  steel,  made  in  crucibles.  Concerning  blister  steel  of  the 
best  quality  the  report  fr@m  which  we  have  quoted  says  that  "steel  is  now  made  at  Pittsbui-gh,  and  may  be  made 
in  New  York  and  Connecticut,  bearing  a  fair  comparison  with  the  best  hoop  L,  or  Dannemora  steel.  No  difference 
is  observed  where  trials  have  been  made  without  disclosing  to  the  judges  the  origin  of  either."  The  report  adds 
that  iron  equal  to  Swedish  for  the  manufacture  of  steel  had  been  recently  manufactured  "  by  improved  processes 
from  the  ore  of  Juniata,  and  both  sides  of  the  line  between  New  York  and  Connecticut."  Shear  steel  was  the 
best  blister  steel  of  the  cementation  furnace  reworked  under  a  hammer  into  bars  convenient  for  the  manufacture 
of  coarse  cutlery  and  edge  tools.  The  manufticture  of  this  steel  was  then  about  being  introduced  into  this  country. 
The  report  says :  "  England  has  hitherto  monopolized  this  branch  also,  from  being  in  possession  of  the  only  European 
steel  that  would  bear  the  expense  of  preparation,  and  from  the  perfection  of  her  machinery.  She  has  now  the  honor 
of  transferring  a  portion  of  her  experience  and  skiU  to  the  United  States."  Cast  steel,  which  was  then  made  only 
from  the  best  blister  steel,  was  not  made  in  the  United  States.  Several  attempts  to  make  it  with  profit  had  been 
unfortunate  in  their  results.  "  The  causes  of  failure,"  says  the  report,  "  were,  first,  the  want  of  the  best  quality  of 
blister  steel  at  a  reasonable  price,  and,  second,  the  want,  or  expense,  of  crucibles  of  proper  quality,  ^^'herein  the 
blister  steel  is  to  be  melted  and  smelted.  Black  lead  and  a  variety  of  clays  have  been  tried,  but  the  weakness  of 
these  materials  has  heretofore  caused  a  loss  to  the  manufacturer."  The  English  Stourbridge  clay  was  the  cjly  clay 
which  in  1831  was  known  to  possess  the  qualities  required  for  crucibles.  The  report  says  that  "  the  explorations  of 
the  present  year  have  disclosed  the  existence  of  clay  analogous  to  that  of  Stourbridge,"  the  discoveries  beiug  made 
in  Centre,  Clearfield,  and  Lycoming  counties  in  Pennsylvania,  and  in  the  vicinity  of  Baltimore.  The  expectations- 
created  by  these  discoveries  were  destined  to  disappointment. 

From  1831,  the  date  of  the  report  from  which  we  have  just  quoted,  to  1860  but  little  progress  was  made  in 
developing  the  manufacture  of  the  finer  qualities  of  steel  in  this  country. 

The  following  is  a  list  of  all  the  works  in  Pennsylvania  that  were  engaged  in  the  conversion  of  steel  in  1850, 
with  their  product :  James  Eowland  &  Co.,  Kensington,  (Philadelphia,)  600  tons;  J.  Bobbins,  Kensington,  500  tons; 
Earp  &  Brink,  Kensington,  100  tons;  Eobert  S.  Johnson,  Kensington,  400  tons;  W.  &  H.  Eowland,  Oxford, 
(Philadelphia,)  700  tons;  E.  &  C  D.  Coleman,  Martic,  Lancaster  county,  400  tons;  E.  H.  &  W.  Coleman,  Castle 
Fin,  York  county,  100  tons;  Singer,  Hartman  &  Co.,  Pittsburgh,  700  tons;  Coleman,  Hailman  &  Co.,  Pittsburgh, 
800  tons ;  Jones  &  Quigg,  Pittsburgh,  1,200  tons ;  Spang  &  Co.,  Pittsburgh,  200  tons ;  G.  &  J.  H.  Shoenberger, 
Pittsburgh,  200  tons;  S.  McKelvy,  Pittsburgh,  178  tons  ;  total,  thirteen  works,  with  a  product  of  0,078  tons.  Of 
this  quantity  only  44  tons  was  cast  steel.  The  foregoing  information  is  not  found  in  the  census  of  1850,  but  was 
obtained  by  an  association  of  Pennsylvania  ironmasters.  The  census  of  that  year  greatly  understated  the  extent 
of  our  steel  industry,  and  erroneously  makes  no  mention  of  the  manufacture  of  steel  in  any  other  state  than 
Pennsylvania. 

From  about  1830  to  1860  many  attempts  were  made  at  Pittsburgh  to  produce  the  various  grades  of  steel. 
Between  1828  and  1830  an  Englishman,  named  Broadmeadow,  and  his  son,  who  had  established  a  manufactory  of 
files  and  rasps,  made  blister  steel,  and  about  1831  they  made  some  cast  steel  in  pots  of  their  own  manufacture. 
Their  attempt  to  manufacture  cast  steel  was  a  failure.  Josiah  Ankrim  &  Sou,  file-makers,  are  said  to  have 
succeeded  in  making  their  own  steel  about  1830,  but  by  what  process  is  not  stated.  In  1831  Messrs.  Wetmore  & 
Havens  successfully  produced  blister  steel.  In  1833  the  firm  of  G.  &  J.  H.  Shoenberger  commenced  to  manufacture 
blister  steel,  and  in  1841  Patrick  and  James  Dunn  attempted  the  manufacture  of  crucible  cast  steel  for  this  firm. 
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This  last  enterprise  was  abandoued  iu  a  year  or  two.  "  The  crucibles  employed  were  made  of  American  clay,  and, 
iis  may  be  supposed,  were  ill-suited  to  the  purpose  required."  The  firm  continued  to  make  blister  steel  until  1862, 
when  its  further  manufacture  was  abandoned.  It  used  Juniata  blooms  exclusively.  About  1840  the  firm  of  Isaac 
Jones  &  William  Coleman  was  formed  to  manufacture  blister  steel,  which  business  was  successfully  prosecuted 
until  1843,  when  the  firm  was  dissolved,  Mr.  Jones  retiring.  In  the  same  year  Jones  &  Quigg  built  the  Pittsburgh 
steel  works,  also  to  manufacture  blister  steel.  Mr.  Coleman  continued  alone  the  manufacture  of  blister  steel  until 
1S4G,  when  a  partnership  was  formed  under  the  name  of  Coleman,  Hailman  &  Co.  Both  of  these  new  firms  were 
successful  in  making  blister  steel  of  good  quality.  They  were  also  successful  in  manufacturing  some  cast  steel  of 
a  low  grade.  The  first  slab  of  cast  iilow  steel  ever  rolled  in  the  United  States  was  rolled  by  William  Woods,  at 
the  steel  works  of  Jones  &  Quigg,  iu  1840,  and  shipped  to  John  Deere,  of  Moline,  Illinois.  About  1846  the  firm  of 
Tingle  &  Sugdeu,  file-makers,  made  its  own  steel.  This  was  cast  steel.  The  firm  is  also  reported  to  have  made 
some  cast  steel  for  sale.     Juniata  iron  was  used  by  all  of  these  manufacturers. 

In  1852  McKelvy  &  Blair,  of  Pittsburgh,  who  had  commenced  the  manufacture  of  files  in  1850,  made  cast  steel 
-of  good  quality,  but  not  always  of  the  best  quality.  It  was,  however,  of  a  qualitj^  so  creditable,  and  so  uniformly 
superior  to  any  that  had  previously  been  made  at  Pittsburgh,  that  the  firm  may  be  regarded  as  the  pioneer  ia  the 
production  of  cast  steel  in  large  quantities  in  that  city.  In  1853  the  firm  of  Singer,  Nimick  &  Co.,  of  Pittsburgh, 
which  had  been  organized  in  1848  for  the  manufacture  of  blister  steel,  and  in  1855  Isaac  Jones,  then  doing  business 
in  his  own  name,  were  successful  in  producing  the  usual  grades  of  cast  steel  for  saw,  machinery,  and  agricultural 
purposes,  but  they  did  not  make  tool  steel  of  the  best  quality  as  a  regular  product.  That  honor  was  reserved  for 
the  firm  of  Hussey,  Wells  &  Co.,  which  began  business  in  1859,  and  in  the  following  year  was  successful  in  making 
■crucible  cast  steel  of  the  best  quality  as  a  regular  product.  This  was  done  with  American  iron.  In  1862  the  firm  of 
Park,  Brother  «&:  Co.,  also  of  Pittsburgh,  accomplished  the  same  achieviimeut,  also  with  American  iron.  These 
were  the  first  firms  in  the  country  to  meet  with  complete  success  in  this  difficult  department  of  American 
manufacturing  enterprise. 

For  many  of  the  foregoing  details  coHcerniug  the  manufacture  of  steel  at  Pittsburgh  we  are  indebted  to  an 
anonymous  publication,  entitled  Pittsburgh,  its  Industry  amJ  Commerce,  published  iu  1870,  and  to  George  H. 
Thurston's  Pittsburgh  and  AUvghent/  in  the  Centennial  Year. 

While  these  experiments  in  the  manufacture  of  the  best  qualities  of  steel  were  being  made  at  Pittsburgh,  other 
localities  were  engaged  in  making  similar  experiments.  The  most  important  of  these  was  conducted  by  the 
Adirondack  Iron  and  Steel  Company,  whose  works  were  at  Jersey  City,  Xew  Jersey.  They  were  built  in  1848  to 
make  blister  steel  from  charcoal  pig  iron  made  at  Adirondack,  Essex  county,  Xew  York,  and  also  to  make  cast 
steel.  The  pig  iron  was  puddled  with  wood  at  Adirondack,  and  then  drawn  into  bars  under  a  hammer,  which  were 
sent  to  .Jersey  City,  where  they  were  converted  into  blister  steel.  An  attempt  to  make  cast  steel  by  melting  the 
blister  steel  iu  clay  crucibles  was  a  failure,  but  subsequently  cast  steel  of  good  quality  was  made  in  black  lead 
crucibles.  This  result  was  reached  as  early  as  February.  1849,  and  possibly  a  few  months  earlier.  Of  the  excellent 
quality  of  the  cast  stcil  manufactured  at  this  time  at  these  works  there  is  abundant  evidence  in  the  testimony  of 
Government  experts  and  of  many  consumers,  all  of  whicli  is  now  before  us.  It  was  used  for  chisels,  turning  and 
engravers'  tools,  drills,  hammers,  shears,  razors,  cari)eiiters'  tools,  etc.  Its  manufacture  was  continued  with 
encouraging  results  until  1S5.3,  when  the  husiuess  was  abaudoued  by  the  company.  It  had  not  jKoved  to  be 
profitable,  partly  becanse  of  the  prejudice  existing  against  American  cast  steel.  The  works  were  then  leased  for 
ten  years,  during  which  tliey  were  managed  with  varying  success.  James  11.  Thompson  was  the  manager  from 
1848  to  1857.  In  18C3  they  passed  iuto  the  hands  of  Dudley  S.  Gregory,  one  of  the  original  stockholders,  and  were 
from  that  time  managed  with  uniform  suec'ess  for  the  owner  by  H.  J.  Hopper.  In  1874  Mr.  Gregory  died,  and  the 
works  descended  to  liis  sons.  They  are  the  oldest  cast-steel  works  in  the  United  States,  having  been  continuously 
employed  in  the  2>roduction  of  this  (luality  of  steel  since  1840.     Mr.  Hopper  is  still  their  manager. 

It  is  proper  to  add  tliat,  while  good  cast  steel  was  made  from  1S4U  at  the  works  of  the  Adirondack  Iron  and 
Steel  Company,  the  ])roduct  was  not  for  many  years  of  uniform  excellence.  ]\Iuch  of  it  was  good  tool  steel,  but 
much  of  it  was  also  irregular  iu  temper.  The  exact  truth  ajipears  to  be  that  the  cast  steel  produced  during  the 
early  years  of  trial,  or  from  1849  to  1.S5;),  was  more  uniformly  excellent  than  that  which  had  been  produced  by 
earlier  or  by  cotemporary  American  steel  works.  This  exc(,'llence  was  mainly  due  to  the  superiority  of  Adirondack 
ii'on.  Since  1852  the  Adirondack  works  have  had  many  rivals  iu  the  production  of  crucible  cast  steel,  the  earliest 
of  which  have  already  l.)een  described  in  our  reference  to  Pittsburgh  enterprises. 

Mr.  Thomas  S.  Bhiir,  of  Pittsburgh,  has  furnished  us  with  the  following  reminiscences  of  the  American  steel 
industry  as  it  existed  a)>out  1.S50. 

Till',  blister  .sti-i'l  luade  at  rittaburgh  \Yiis  sent  nil  over  the  west,  and  was  useil  by  the  couutry  blacksmiths  for  the  pointing  of  picks, 
mnttdfks,  ete.,  anil  for  iilulingont  iuto  rough  hoes,  ete.  It  was  usually  uiade  from  Juniata  blooms,  espeeialiy  iu  the  peiiod  auterior  to  l^.'ii). 
After  that  date  C'hain[dain  <un  iiloonis  wciv  used  to  a  considerable  extent.  Germau  steel  was  simply  blister  steel  rolled  down.  The  two 
leading  applications  of  (jerman  steel  were  spiiugs  ami  plow  shares.  Tho  husiuess  was  very  large  at  one  time.  G.  &  J.  H.  Siioeuberger 
puslied  this  brand  vigorously  I'lDin  aliout  f-^lU  to  ISlio.  Meanwhile  quile  a  number  of  other  concerns  entered  into  the  eouipetition  at  various 
times. 


THE  MANUFACTURE  OF  BESSEMER  STEEL.  123 

The  Shoenberger  experiment  in  the  manufacture  of  crucible  steel  failed  on  account  of  the  inferior  quality  of  the  product.  The  firm 
j-ero  so  confident  that  no  iron  could  be  found  in  this  country  that  could  iu  any  respect  excel  the  .Juniata  iron  that,  when  that  article 
(failed  to  produce  steel  equal  to  that  of  SheflScld,  they  gave  up  the  manufacture  of  crucible  steel.  Iu  the  light  of  the  experience  gained 
Tinder  the  scientific  methods  which  the  Bessemer  process  has  made  a  necessity  we  now  understand  that  the  Shoenbergers  could  not  make 
good  crucible  steel  out  of  iron  containing  two-tenths  of  one  per  cent,  of  phosphorus. 

McKelvy  &  Blair  at  first  made  their  pots  out  of  Darby  and  Stauuington  clay,  imported  from  England.  The  brilliant  success  of  Joseph 
Dixon,  of  Jersey  City,  New  Jersey,  iu  perfecting  the  manufacture  of  plumbago  crucibles,  for  which  the  crucible  steel  interest  in  the  United 
:States  owes  him  a  monument,  gave  to  that  iirm  and  to  the  Jersey  City  steel  works  a  very  valuable  lift.  With  these  crucibles  and  with 
Adirondack  blooms  Mr.  Thompson  made  some  excellent  steel.  Along  lu  1853  and  1854  McKelvy  &  Blair  made  steel  from  the  Adirondack 
blooms  which  was  used  in  the  nail  factory  of  G.  &  J.  H.  Shoeuberger.  The  American  steel  made  from  American  iron  was  fully  up  to  the 
.Euglish  steel  iu  every  particular.  It  may  be  added,  also,  that  the  knives  and  dies  of  nail-cutting  machines  atford  an  admirable  test  of 
endurance  in  tool  steel. 

It  was  not  possible  for  McKelvy  &  Blair  to  obtain  the  Adirondack  blooms  iu  any  quantity,  and  they  had  uo  other  resource  than  the 
Champlam  and  Missouri  blooms,  all  of  which  produced  red-short  steel.  This,  notwithstanding  that  drawback,  found  a  market  so  extensive 
that  the  firm  sent  to  Sheffield  and  brought  out  several  skilled  workmeu,  and  the  business  of  manufacturing  handsomely  finished  bars, 
plates,  and  .sheets  was  fairly  inaugurated.  The  drawbacks,  however,  of  pioneer  operations,  chief  among  which  was  the  abominable 
English  system,  imported  along  with  the  skilled  labor,  of  "working  to  fool  the  master,"  were  too  much  for  the  financial  strength  of  the 
■firm,  and  iu  1854  they  were  forced  to  drop  the  enterprise. 

The  manufacture  iu  tliis  country  of  crucible  cast  steel  of  the  best  grades  may  be  said  to  have  been  established  on 
a  firm  basis  after  Hussey,  Wells  &  Co.,  Park,  Brother  &  Co.,  and  Gregory  &  Co.,  in  the  years  1860, 186L',  and  18G3, 
respectively,  succeeded  in  making  it  of  uniform  quality  as  a  regular  i^roduct.  The  event  was  one  of  great  importance, 
as  it  marked  the  establishment  in  this  country  of  a  new  industry  which  was  destined  to  assume  large  proportions 
^nd  to  be  of  immense  value.  It  met  a  want  that  had  long  been  felt,  and  dissipated  the  long-standing  belief  that 
this  country  possessed  neither  the  iron  nor  the  skill  required  to  make  good  cast  steel.  The  establishment  of  this 
new  industry,  following  closely  in  the  wake  of  our  successful  application  of  anthracite  and  bituminous  coal  in  the 
manufacture  of  pig  iron,  assisted  greatly  to  advance  our  metallurgical  reputation  and  to  create  confidence  in  our 
future  metallurgical  possibilities. 

Fifty  years  ago,  when  the  convention  of  the  friends  of  home  industry  met  at  Xew  York,  we  were  struggling 
with  the  difficulties  which  then  prevented  the  manufacture  of  blister  steel  of  best  quality ;  now  we  have  not  only 
solved  that  problem,  but  twenty  years  ago  we  solved  the  greater  problem  of  the  manufacture  of  crucible  steel,  and 
a  few  years  later  we  achieved  the  still  greater  triumph  of  firmly  planting  upon  American  soil  the  Bessemer  steel 
industry,  the  establishment  of  which  industry  in  many  countries  in  late  years  is  justly  regarded  as  constituting  a 
mnch  more  important  revolution  in  the  production  and  use  of  iron  and  steel  than  had  been  created  by  any  preceding 
influence  or  combination  of  influences  in  any  age  of  the  world's  history.  To  this  industry  we  have  added  the 
manufacture  of  steel  by  the  open-hearth,  or  Siemens-Martin,  process — a  method  of  producing  steel  second  only  iu 
•cheapness  and  productiveness  to  the  Bessemer  process. 

THE  MANUFACTUEE  OF  BESSEMER  STEEL  IS^  THE  US"ITED  STATES. 

The  Bessemer  process  for  the  manufacture  of  steel  consists  in  forcing  streams  of  cold  air,  under  a  very  high 
pressure,  into  a  large  pear-shaped  vessel  called  a  converter,  which  has  been  filled  with  melted  cast  iron,  by  which 
operation  the  oxygen  of  the  air  combines  with  and  eliminates  the  carbon  and  silicon  iu  the  iron,  the  product  being 
ilecarbonized  and  desiliconized  iron.  But,  as  some  carbon  is  always  required  to  produce  steel,  a  definite  quantity 
of  manganiferous  pig  iron  (spiegeleisen)  or  ferro-manganese  is  added  to  the  contents  of  the  converter  while  they  are 
still  in  a  state  of  fusion,  by  which  addition  the  requisite  amount  of  carbon  is  obtained,  while  the  manganese 
liberates  whatever  oxygen  may  have  remained  after  the  termination  of  the  blast.  The  final  product  is  Bessemer 
steel,  of  a  quality  or  temper  corresponding  to  the  character  and  proportions  of  the  materials  used.  A  distinguishing 
feature  of  the  Bessemer  process  consists  iu  the  entire  absence  of  any  fuel  whatever  in  converting  the  already  melted 
•cast  iron  into  steel — the  carbon  and  silicon  in  the  iron  combining  with  the  oxygen  of  the  atmospheric  blast  to 
l^roduce  an  intensely  high  temperature.  The  Bessemer  converter  holds  from  five  to  fifteen  tons.  The  charge  of 
■cast  iron  which  it  receives  preliminary  to  a  conversion,  or  "blow,"  may  be  supplied  directly  from  a  blast  furnace  or 
from  a  cupola  in  which  pig  metal  has  been  melted.  The  latter  method  is  generally  employed  in  Europe  and 
exclusively  employed  iu  the  United  States. 

Sir  Henry  Bessemer,  of  London,  the  inventor  of  the  process  which  bears  his  name,  commenced  in  3854  to 
■experiment  in  the  manufacture  of  iron  for  an  improved  gun.  "  In  the  course  of  his  experiments,"  says  ilr.  Jeans, 
in  his  comprehensive  work  on  Steel,  "it  dawned  upon  him  that  cast  iron  might  be  rendered  malleable  l)y  the 
introduction  of  atmospheric  air  into  the  fluid  metal."  In  1855  and  1S5G  patents  were  granted  to  Mr.  Bessemer  for 
this  discovery,  but  it  was  not  until  1858  that  entire  success  was  achieved  by  him  in  the  conversion  of  cast  iron  into 
•cast  steel.  Kor  was  this  success  achieved  without  the  assistance  of  others — Robert  F.  Mushet,  of  Cheltenham, 
England,  and  Goran  Fredrick  Goransson,  of  Sandviken,  Sweden,  contributing  greatly  to  this  result.  It  may 
also  be  added  that  many  and  valuable  improvements  have  been  made  in  the  application  of  the  Bessemer  process 
since  its  successful  introduction  in  Eirrope  and  America.     These  facts,  however,  detract  nothing  from  the  honor 

that  is  due  to  Sir  Henry  Bessemer,  since  it  is  true  of  all  valuable  inventions  that  their  value  is  increased  b\  the 
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ingenuity  and  skill  of  those  who  use  them.  In  addition  to  discovering  that  melted  cast  iron  could  be  decarbonized 
and  rendered  malleable  by  blowing  cold  air  through  it  at  a  high  pressure,  Mr.  Bessemer  is  entitled  to  the  whole 
credit  of  suggesting  and  i)erfecting  the  wonderful  machinery  by  which  this  discovery  has  been  applied  to  the 
rapid  production  of  large  quantities  of  Bessemer  steel.  The  purely  engineering  feats  accomplished  by  him  in  the 
development  of  his  invention  were  essential  to  its  success,  and  they  amaze  us  by  their  novelty  and  magnitude. 
Those  who  have  never  seen  this  machinery  in  operation  can  form  but  a  faint  idea  of  its  exquisite  adaptation  to  the 
purposes  to  be  accomxilished.  A  Bessemer  converter,  weighing  with  its  contents  from  20  to  30  tons,  is  moved  at 
will  on  its  axis  by  the  touch  of  a  schoolboy,  and  receives,  in  response  to  the  same  touch,  a  blast  so  powerful  that 
every  particle  of  its  many  tons  of  metallic  contents  is  heated  to  the  highest  temperature  ever  known  in  the  mechanic 
arts.     The  honor  of  inventing  this  machinery  is  all  ]Mr.  Bessenier's  own. 

In  1856  Mr.  Bessemer  obtained  two  patents  in  this  country  for  his  invention,  but  was  immediately  confronted 
by  a  claim  of  priority  of  invention  preferred  by  AVilliam  Kelly,  an  ironmaster  of  Eddyville,  Kentucky,  but  a 
Jiative  of  Pittsburgh,  Pennsylvania.  This  claim  was  beard  by  the  commissioner  of  patents  and  its  justice  was 
conceded,  the  commissioner  granting  to  Mr.  Kelly  a  patent  which  took  precedence  over  the  patents  granted  to  Mr. 
Bessemer.  The  effect  of  this  action  by  the  commissioner  was  to  prevent  for  several  years  any  serious  effort  from 
being  made  to  introduce  Mr.  Bessemer's  process  into  this  country.  As  a  matter  of  interest  and  of  history  we  here 
give  a  complete. account  of  Mr.  Kelly's  invention,  prepared  for  these  pages  by  ]Mr.  Kelly  himself. 

In  1846  I  purchased,  in  connection  -with  my  brother,  John  F.  Kelly,  a  large  iron  property  in  Lyon  county,  Kentucky,  known  as  the 
Eddyville  iron  -works;  and  the  beginning  of  1S47  found  the  firm  of  Kelly  &  Co.  fairly  under  way,  making  pig  metal  and  charcoal  bloonis. 
Our  forge  contained  ten  forge  fires  and  two  largo  linery,  or  run-out,  fires. 

To  the  processes  of  manufacture  I  gave  my  first  and  most  serious  attention  ;  and,  after  close  observation  and  study,  I  conceived  the- 
idea  that,  after  the  metal  was  melted,  the  use  of  fuel  would  be  unnecessary — that  the  heat  generated  by  the  union  of  the  oxyo-en  of  the 
air  with  the  carbon  of  the  metal  would  be  sufflcient  to  accomplish  the  refining  and  decarbonizing  of  the  iron.  I  devised  several  plans  for 
testing  this  idea  of  forcing  into  the  fluid  metal  powerful  blasts  of  air  ;  and,  after  making  drawings  of  the  same,  showed  them  to  my 
forgemen,  not  one  of  whom  could  agree  with  mi-,  all  belirving  that  I  would  chill  the  mettil,  and  that  my  experiment  would  end  in  failure. 
I  finally  fixed  on  a  plan  of  furnace  which  I  thought  would  answi-r  uiy  purpose.  This  consisted  of  a  small  blast  furnace,  about  12  feet 
high,  having  a  hearth  and  bosh  like  a  common  blast  furnace.  In  this  I  expected  to  produce  decarbonized  metal  from  the  iron  ore  ;  but,  if 
I  failed  in  this,  I  could  resort  to  pig  metal  and  thereby  have  good  iluid  metal  to  blow  into.  The  novelty  of  this  furnace  was  that  it  had 
two  tuyeres,  one  above  the  other.  The  upper  tuyere  was  to  melt  the  stock  ;  the  lower  one  was  fixed  in  the  hearth  near  the  bottom,  and 
intended  to  conduct  the  air-blast  into  the  metal.  That  portion  of  the  hearth  in  which  the  lower  tuyere  was  placed  was  so  arranged  as  to- 
part  from  the  upper  portion,  and  consisted  of  a  heavy  cast-iron  draw,  lined  inside  with  fire-brick,  so  that,  when  the  iron  was  blown  to- 
nature  by  the  lower  tuyere,  the  draw  could  be  run  from  under  the  hearth,  and  the  iron  taken  out,  carried  to  the  hammer,  and  forged. 

I  began  my  cxi)erimeuts  with  this  furnace  in  October,  1^47,  but  found  it  impossible  to  give  it  sufficient  attention,  as  I  had  then 
commenced  to  build  a  new  blast  furnace,  the  Suwannee,  on  our  jirojierty.  This  occupied  so  much  of  my  time  that  I  had  but  little  left;  in. 
which  to  attend  to  my  new  process.  In  the  year  It.'jl,  having  finished  our  new  blast  furnace,  I  found  myself  more  at  leisure,  and  again 
directed  my  attention  to  my  experiments;  and,  on  looking  for  the  cause  of  failure  in  my  experimental  furnace,  found  that  my  chief  trouble 
lay  in  the  melting  department,  not  in  the  more  important  matter  of  blowing  into  the  iron,  so  that  the  question  presented  itself  to  my  mind. 
Why  complicate  my  experiments  by  trying  to  make  pig  metal  in  a  furnace  not  at  all  suited  to  the  business?  AVhy  not  abandon  altogether 
the  melting  department  and  try  my  experiments  at  our  new  blast  furnace,  where  I  could  have  the  metal  already  melted  and  in  good  condition 
for  blowing  into  ?  I  fully  believed  that  I  could  make  malleable  iron  by  this  process.  In  my  first  efi'orts  with  this  object  in  view  I  built  a 
furnace  consisting  of  a  square  brick  abutment,  having  a  circular  chamber  inside,  the  bottom  of  which  was  concave  like  a  molder's  ladle. 
In  the  bottom  was  fixed  a  circular  tile  of  fire-clay,  perforated  for  tuyeres.  Under  this  tile  was  an  air-chamber,  connected  by  pipes  with 
the  blowing  engine.     This  is  .substantially  the  plan  now  used  in  the  IJcssemcr  converter. 

The  first  trial  of  this  furnace  was  very  satisfactory.  The  iron  was  well  refined  and  dei-arbonized — at  least  as  well  as  by  the  finery  fire. 
This  fact  was  admitted  by  all  the  forgemen  who  examined  it.  The  blowiug  was  usually  (ontinued  from  five  to  ten  minutes,  whereas  the 
finery  fire  required  over  an  hour.  Here  was  a  great  saving  of  time  and  fuel,  as  well  as  great  encouragement  to  work  the  process  out  to 
perfection.  I  was  not  satisfied  with  njuking  refined  or  run-out  motal;  my  object  was  to  make  malleable  iron.  In  attempting  this  I  made, 
in  the  course  of  the  following  eighteen  months,  a  variety  of  experiments.  I  built  a  suitable  hot-blast  oven;  but,  after  a  few  trials,  abandoned 
it,  finding  the  cold-blast  preferable,  for  many  rc-isons.  After  numemus  trials  of  this  furnace  I  found  that  I  could  make  refined  metal, 
suitable  for  the  charcoal  forge,  fire,  without  any  dillicuUy,  and,  whi-n  the  blast  was  continued  for  a  longer  period,  the  iron  would  occasionally 
be  somewhat  malleable.  At  one  time,  on  trying  the  iron,  to  my  great  surprise,  I  found  the  iron  would  forge  well,  and  it  was  pronounced 
as  good  as  any  charcoal  forge  iron.  I  had  a  pii-ce  of  this  iron  forged  into  a  bar  four  feet  long  and  three-eighths  of  an  inch  square.  I  kept 
this  bar  for  exhibition,  and  was  frequently  asked  for  a  small  piece,  which  I  readily  gave  imtil  it  was  reduced  to  a  length  of  a  few  inches.. 
This  piece  I  have  still  in  my  iiossession.  It  is  the  first  piece  of  malleable  iron  (u-  steel  ever  made  by  the  pneumatic  process.  The  variability 
of  results  in  the  working  of  my  experimciifal  furnace  was  then  a  mystery  which  is  now  explained.  An  analysis  having  since  been  made 
of  .all  the  ore  deposits  of  Suwannee  fiiniaci-,  they  were  found  to  eiubraee  cold-short,  red-short,  and  neutral  ores.  Some  of  the  deposits 
showed  a  laige  percentage  of  manganese. 

I  now  decided  that,  if  I  could  not  succeed  in  making  malleable  iron,  I  could  turn  my  invention  to  practical  account  by  putting  up  a. 
furnace  of  sufficient  cajiacity  to  supjily  our  forge  with  refined  or  run-out  metal,  and  at  the  same  time  continue  my  experiments  as  before. 
The  difSculty  here  was  in  my  blast.  The  furnace  engine,  though  large  and  iioweiful,  would  not  gi\e  over  Ci  pounds'  pressure  to  the  square- 
inch.  To  overcome  this  difficulty  I  built  a  converting  vi-sscl  and  jdaced  it  in  the  pig-bed  convenient  to  the  tapping-hole  of  the  hearth. 
This  furnace  was  circular,  built  of  boiler-plate  iron,  was  about  n  fe<'t  high  and  Ifr  inches  inside  diameter;  and,  instead  of  blowing  up- 
through  the  bottom,  the  blast  was  applied  to  the  sides,  above  the  bottom,  through  four  three-ciuarter-inch  tuyeres.  Experience  soon 
proved  that  a  single  tuy(-i-c.  ,an  inch  in  diarn(;ter,  answered  my  purposi-  best.  In  this  vessel  I  could  refine  fifteen  hundredweight  of  metali 
in  from  five  to  ten  minutes.  Should  the  bla.st  prove  wi-ak,  as  was  <jften  the  case,  the  tuyeres  could  be  .snuffed  in  the  same  way  as  in  afinery 
fire.     In  this  way  a  heavy  charge  could  be-  workeil  vith  a  weak  blast.     This  furnace  had  an  ojiening  m  the  .side,  about  nine  inches  square,. 
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■t  ree  feet  from  the  bottom,  to  run  iu  the  metal;  also  a  tap-hole  to  let  out  the  metal  into  a  set  of  iron  molds  such  as  are  used  about  finery- 
res.  IS  lurnaco  was  found  to  answer  a  valuable  purpose,  supplying  a  cheap  method  of  making  run-out  metal,  and,  after  trying  it  a  few 
^ays,  we  entirely  dispensed  with  the  old  and  troublesome  run-out  iires. 

Our  blooms  were  in  high  repute,  and  were  almost  entirely  used  for  making  boiler  plates,  so  that  many  steamboats  on  the  Ohio  and 
Mississippi  rivers  were  using  boilers  made  of  iron  treated  by  this  process  some  years  before  it  was  brought  out  in  England.  My  process 
was  known  to  every  iroamaker  in  the  Cumberland  river  irou  district  as  "  Kelly's  air-boiling  process."  The  reason  why  I  did  not  apply  for 
.a  patent  for  it  sooner  than  I  did  was  that  I  flattered  myself  I  would  soon  make  it  the  successful  process  I  at  first  endeavored  to  achieve, 
namely,  a  process  for  making  malleable  iron  and  steel.  In  1857  I  applied  for  a  patent,  as  soon  as  I  lieard  that  other  men  were  following  the 
same  line  of  experiments  in  England;  and,  although  Mr.  Bessemer  was  a  few  days  before  me  in  obtaining  a  patent,  I  was  granted  an 
interference,  and  the  case  was  heard  by  the  commissioner  of  patents,  who  decided  that  I  was  the  first  inventor  of  this  process,  now  known 
•as  the  Bessemer  process,  and  a  patent  was  granted  me  over  Mr.  Bessemer. 

It  Will  be  seen  that  Mr.  Kelly  claims  for  liimself  the  discovery  of  the  pneumatic  principle  of  the  Bessemer 
process  several  years  before  it  dawned  upon  the  mind  of  Mr.  Bessemer.  ?  The  validity  of  this  claim  cannot  be 
impeached.  Bitt  it  must  also  be  said  that  Mr.  Bessemer  successfully  employed  this  principle  in  the  production  of 
steel,  and  that  Mr.  Kelly  did  not.  The  Kelly  process  produced  only  refined  iron  of  good  quality.  Furthermore, 
the  machinery  v.ith  which  Mr.  Kelly  operated  his  process  was  not  calculated  to  produce  rapidly  or  at  all  large 
masses  of  even  refined  irou ;  whereas  Mr.  Bessemer's  machinery  was  successful  almost  from  the  first  experiments 
that  were  made  with  it  in  producing  steel  in  large  quantities  and  with  great  rapidity. 

Mr.  Kelly  claimed  that  his  process,  if  successful  in  connection  with  the  limited  operations  of  the  refinery  forge 
-attached  to  his  blast  furnace  at  Bddy^'Ule,  would  be  applicable  also  to  the  refining  of  iron  for  rolling  mills,  and 
would  take  the  place  of  puddling.  Some  experiments  with  this  end  in  view  were  made  at  the  Cambria  iron  works, 
at  Johnstown,  Pennsylvania,  in  1857  and  1858,  in  a  converting  vessel  similar  to  that  now  used  in  the  Bessemer 
process.  They  were  so  far  successful  that  Mr.  Kelly  wrote  from  Johnstown  on  the  29th  of  June,  1858,  that  he  had 
not  "the  slightest  difficulty  in  converting  crude  pig  iron  into  refined  plate  metal  by  blowing  into  it  for  about  fifteen 
to  twenty-five  minutes."  These  experiments  were  not,  however,  continued.  Mr.  Eobert  W.  Hunt  says  that  at 
Johnstown  Mr.  Kelly  "met  with  the  usual  number  of  encouraging  failures." 

In  May,  1863,  Captain  E.  B.  Ward,  of  Detroit,  Daniel  J.  Morrell,  of  Johnstown,  William  M.  Lyon  and  James 
Park,  Jr.,  of  Pittsburgh,  and  Z.  S.  Durfee,  of  New  Bedford,  Massachusetts,  having  obtained  control  of  the  original 
patent  and  other  patents  of  3Ir.  Kelly,  organized  the  Kelly  Process  Company,  Mr.  Kelly  retaining  an  interest  in 
Any  profits  which  might  accrue  to  the  company.  The  company  resolved  to  establish  experimental  works,  and  also 
to  acquire  the  patent  in  this  country  of  Mr.  Mushet  for  the  use  of  spiecjeleisen  as  a  recarboniziug  agent,  through 
which  the  Bessemer  process  had  been  made  a  success  in  England.  This  patent  was  granted  to  Mr.  Mushet  in  185G 
in  England  and  in  1857  in  this  country.  Experimental  works  were  accordingly  established  at  Wyandotte,  Michigan, 
and  Mr.  Durfee  was  sent  to  England  to  procure  an  assignment  of  Mr.  Mushet's  i^atent.  The  latter  purpose  was 
■effected  on  the  Slth  of  October,  1864,  upon  terms  which  admitted  Mr.  Mushet,  Thomas  D.  Clare,  and  John  K  Brown, 
of  England,  to  membership  in  the  Kelly  Process  Company.  On  the  oth  of  September,  1865,  the  company  was 
further  enlarged  by  the  admission  to  membership  of  Charles  P.  Chouteau,  James  Harrison,  and  Felix  Valle,  all  of 
■Saint  Louis.  The  works  at  Wyandotte  were  erected  and  operated  under  the  sui^erintendence  of  William  F. 
Durfee,  a  cousin  of  Z.  S.  Durfee.  In  the  fall  of  1864  William  F.  Durfee  succeeded  in  making  Bessemer 
steel  at  the  experimental  works  at  Wyandotte,  and  this  was  the  first  Bessemer  steel  made  in  America.  The 
machinerj-  used  at  the  Wyandotte  works  was  certainly  an  infringement  upon  so  much  of  Mr.  Bessemer's  patents 
as  covered  the  machinery  of  his  process. 

The  control  in  this  country  of  Mr.  Bessemer's  patents  was  obtained  in  1864  by  John  F.  Winslow,  John  A. 
■€iriswoId,  and  Alexander  L.  Holley,  all  of  Troy,  Xew  York,  Mr.  Holley  visiting  England  in  1863  in  the  interest  of 
himself  and  his  associates.  In  February,  1865,  Mr.  Holley  was  successful  at  Troy  in  producing  Bessemer  steel  at 
■experimental  works  which  he  had  constructed  at  that  place  in  1864  for  his  company.  Mr.  Mushet's  method  of 
recarbonizing  the  iron  in  the  converter  was  used  at  Troy,  and  this  was  an  infringement  of  his  patent. 

As  the  KeUy  Process  Company  could  not  achieve  success  without  Mr.  Bessemer's  machinery,  and  as  the  owners 
•of  the  right  to  use  this  machinery  could  not  make  steel  without  Mr.  Mushet's  improvement,  an  arrangement  was 
effected  by  which  all  of  the  American  patents  were  consolidated  early  in  1866.  Under  this  arrangement  the  titles 
to  the  Kelly,  Bessemer,  and  Mushet  patents  were  vested  in  Messrs.  Winslow,  Griswold,  and  Morrell,  the  first  two 
'being  owners  of  two-thirds  of  the  property,  and  Mr.  Morrell  holding  the  other  third  in  trust  for  the  members  of  the 
Kelly  Process  Company.  This  arrangement  continued  until  the  formation  of  the  Pneumatic  Steel  Association,  a 
joint-stock  company  organized  under  the  laws  of  New  York,  in  whicli  the  ownership  of  the  consolidated  patents  was 
■continued.  Z.  S.  Durfee  acted  as  the  secretary  and  treasurer  of  the  company.  The  ownership  of  the  patents 
is  now  vested  in  the  Bessemer  Steel  Company  Limited,  an  association  organized  under  the  laws  of  Pennsylvania. 
This  company  also  owns  all  other  patents  in  this  country  which  relate  iu  any  way  to  the  manufacture  of  Bessemer 
steel. 

The  consolidation,  in  1866,  of  the  various  interests  above  mentioned  was  followed  by  a  large  reduction  in  fees 
and  royalties,  and  thenceforward  the  business  of  making  Bessemer  steel  was  rapidly  extended  in  tliis  country.  The 
•order  in  which  the  various  Bessemer  steel  works  of  the  United  States  have  been  estabbshed  is  presented  below. 
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1.  Kelly  Pneumatic  Process  Company,  Wyandotte,  Wayne  county,  Michigan.  One  24-ton  experimental  converter.  Made  its  first 
blow  in  the  fall  of  1864.  Bought  by  Captain  E.  B.  Ward  in  1865,  and  abandoned  in  1869.  These  experimental  -svorks  were  connected  withj 
an  iron  rolling  mill. 

2.  Albany  a,nd  Rensselaer  Iron  and  Steel  Company,  Troy,  New  York.  Experimental  Bessemer  plant  established  by  Winslow,  Griswold, 
&  Holley.     One  2i-tou  converter.     Made  its  first  blow  February  16,  1865.     ^ow,  two  ej-tou  converters.     Added  to  an  iron  rail  mill. 

3.  Pennsylvania  Steel  Works,  Pennsylvania  Steel  Company,  Steelton  post-office,  Dauphin  connty,  Pennsylvania.  Two  6|-ton, 
converters.     Made  their  first  blow  in  Jnue,  18G7.    An  entirely  new  works.     Added  three  more  converters  in  1H81. 

4.  Freedom  Iron  and  Steel  AVorks,  Lewistown,  Mifflin  county,  Pennsylvania.     Two  5-ton  converters.     Made  their  first  blow  May  1 
18(>8.     Added  to  the  forge  and  blast  furnaces  of  the  Freedom  Iron  Company.     Failed  in  1869  and  Bessemer  works  dismantled;  most  of  the- 
machinery  went  to  Joliet,  Illinois. 

5.  Cleveland  Rolling  Mill  Company,  Cleveland,  Ohio.  Two  6i-ton  converters.  Made  their  first  blow  October  15,  1868.  Added  to  auj 
iron  rail  mill. 

fi.  Cambria  Iron  and  Steel  Works,  Cambria  Iron  Comi)aDy,  Johnstown,  Pennsylvania.  Two  6-ton  converters.  Made  their  first  blow 
July  10,  1871.     Added  to  an  iron  rail  mill. 

7.  Union  Iron  and  Steel  Company,  Chicago,  Illinois.  Two  SJ-ton  converters.  Made  their  first  blow  July  26,  1871.  Added  to  an  irom 
rail  mill. 

H.  North  Chicago  Rolling  Mill  Company,  Chicago,  Illinois.  Two  Gf-ton  converters.  Made  their  first  blow  April  10,  1872.  Added  to- 
an  iron  rail  mill.     Biiilding  two  10-tou  loiiverters  and  a  complete  rolling  plant  at  South  Chicago  in  1881. 

9.  Joliet  Steel  Works,  Joliet  Steel  Company,  Joliet,  Illinois.  Two  5^-ton  converters.  Made  their  first  blow  January  26,  1873  and 
their  first  steel  rail  March  13,  1873.     An  entirely  new  works. 

10.  Bethlehem  Iron  Company,  Bethlehem,  Pennsylvania.  Now  four  7-ton  converters;  originally  two  7-ton  converters.  Made  their 
first  blow  October  4,  1873,  and  their  first  steel  rail  October  18,  1873.     Added  to  an  iron  rail  mill. 

11.  Edgar  Thomson  Steel  Works,  Carnegie  Brothers  A:  Company  Limited,  Bessemer  station,  Allegheny  county,  Pennsylvania.  Two- 
7-ton  converters.  Made  their  first  blow  August  26,  1875,  and  their  first  steel  rail  September  1,  1875.  An  entirely  new  works.  Addino-  one- 
more  converter  in  1881. 

12.  Lackawanna  Iron  and  Steel  Works,  Lackawanna  Iron  and  Coal  Company,  Scranton,  Lackawanna  county,  Pennsylvania.  Two- 
7|-ton  converters.     Made  their  first  blow  October  23,  1875,  and  their  first  steel  rail  December  29,  1875.    Added  to  an  iron  rail  mill. 

13.  Vulcan  Steel  Company,  St.  Louis,  Missouri.  Two  6J-ton  converters.  Made  their  first  blow  September  1,  1876.  Added  to  an 
iron  rail  mill. 

14.  Pittsburgh  Bessemer  Steel  Company  Limited,  Homestead,  Allegheny  county,  Pennsylvania.  Two  4-ton  converters.  Made  their 
first  blow  March  19,  1881.     -An  entirely  new  works. 

15.  Pittsburgh  Steel  Casting  Company,  Pittsburgh,  Penn.'iylvania.  One  7-ton  converter.  Made  its  first  blow  August  26, 1881.  Added 
to  a  crucible  steel  works.     Product,  ingots  for  special  purj)oses;  works  not  intended  for  the  production  of  rails. 

16.  Colorado  Coal  and  Iron  Company,  South  Pueblo,  Pueblo  county,  Colorado.  Building  two  5-ton  converters  in  1881.  An  entirely 
new  works. 

17.  Scranton  Sterl  Company,  Scranton,  Lackawanna  county,  Pennsylvania.  Bessemer  steel  works  projected  and  commenced  in  1681.. 
An  entirely  new  works.     To  contain  two  4-ton  converters. 

A  .summary  of  the  above  details  sliows  that  fifteen  Be.s.semer  works  have  been  built  in  this  country,  of  which 
two  have  been  abandoned  and  thirteen  are  yet  active,  and  that  two  additional  Bessemer  establishments  are  being 
built  iu  ISSl.  The  thirteen  works  that  are  now  in  operation  employ  thirty  converters  and  will  soon  use  three- 
more.     The  works  that  are  being  constructed  at  South  Pueblo  and  Scranton  will  add  four  more  converters. 

]\rr.  Eobert  W.  Hunt  informs  us,  in  his  History  of  the  Bc-incmer  Ulann/acture  in  America,  read  before  the 
American  Institute  of  Mining  Engineers  in  1S7C,  tliat  the  first  conversi<pn  made  at  Troy  was  from  Crown  Point 
charcoal  pig  iron,  and  that  the  first  at  Wyandotte  was  from  Lake  Sui)erior  charcoal  pig  iron. 

-Vltliough  Bessemer  steel  is  adapted  to  all  purpo.scs  for  which  other  steel  i.s  used,  except  perhaps  the  manufacture 
of  fine  cutlery,  its  use  in  Europe  has  been  mainly  confined  to  the  production  of  railway  bars,  and  its  use  in  this 
country  has  been  even  more  narrowly  limited  to  the  same  product.  For  many  years  after  the  introductiou  of  the 
Bessemer  process  into  the  United  States  it  was  used  to  produc(.'  nothing  but  rails.  The  first  Bessemer  steel  rails- 
ever  made  in  this  country  were  rolled  at  the  Xortli  Chicago  rolling  mill  on  the  2-lth  of  3Iay,  1SC5,  from  hammered 
blooms  made  at  the  AVyandotte  rolling  mill  from  steel  ingots  made  at  the  experimental  steel  works  at  ^yyandotte. 
TLie  rolls  upon  which  the  blooms  were  rolled  at  the  Xorth  Cliicago  rolling  mill  had  been  in  use  for  roUing  iron  rails. 
The  steel  rails  came  out  sound  and  well-shaped.  Several  of  these  rails  were  laid  in  the  track  of  one  of  the  railroads- 
running  out  of  Chicago,  and  weic  si  ill  in  use  in  1S7.").  The  first  steel  rails  rolled  iu  the  United  States  upon  order, 
in  the  way  of  regular  business,  were  rollrd  by  the  Cambria  Iron  Company,  at  Johnstown,  Pennsylvania,  iu  August, 
]8(i7,  fioni  ingots  made  at  the  works  of  the  rennsylvauia  Steel  Company,  near  Ilarrisburg,  Pennsylvania;  and  by 
the  Si)uyten  Duyvil  Polling  Mill  Company,  at  S])uyten  Duy vil,  Kew  York,  early  in  Sejitember  of  that  year,  from 
ingots  made  at  the  Bessemer  steel  works  at  Troy,  New  York,  then  owned  by  AVinslow  &  Griswold. 

Im])ortant  injprovements  ujxju  Mr.  Bessemer's  machinery  have  been  invented  and  patented  by  A.  L.  Holley,. 
Gcoige  Fritz,  Eobert  W.  Hunt,  William  K.  Jones,  and  other  American  engineers.  The  iu\entive  genius  and  rare 
mechanical  skill  of  John  Fritz  liavt;  also  jiroduccd  many  valuable  imi)rovements  which  were  clearly  patentable 
but  have  not  lieen  patented.  In  tlie  early  stages  of  the  industry  in  this  ctmntry  great  difliculty  was  experienced, 
in  obtaining  suitable  pig  metal,  and  also  materials  for  the  lining  of  the  converters.  The  lack  of  experienced 
workm*  n  was  also  severely  felt.  All  difficulties,  however,  have  long  been  overcome.  It  is  now  universally 
aduntred  that  in  the  United  States  the  Bessemer  steel  industry  has  been  brought  to  a  higher  state  of  perfection- 
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thau  It  has  attained  in  any  other  country.  The  American  Bessemer  works  have  been  constructed  after  plans 
which  are  greatly  superior  to  those  of  most  European  works. 

The  most  recent  improvement  upon  the  Bessemer  process  is  the  work  of  two  English  chemists— Sidney 
Gilchrist  Thomas  and  Percy  C.  Gilchrist,  both  of  London.  It  renders  possible  the  use  in  the  converter  of  cast  iron 
which  contains  a  large  percentage  of  phosphorus,  no  method  of  eliminating  from  it  this  hostile  element  having 
previously  been  in  use.  The  first  patent  of  Mr.  Thomas,  the  principal  inventor  of  this  successful  method  of 
dephosphorizing  iron,  is  dated  November  22,  1877,  and  relates  to  the  application  of  a  basic  lining  to  Bessemer 
converters.  The  Thomas-Gilchrist  process  is  now  practiced  with  success  in  Great  Britain,  France,  Germany, 
Austria,  Belgium,  and  Eussia.  It  has  not  yet  been  introduced  in  this  country.  The  entire  control  in  the  United 
Stat«s  of  the  Thomas-Gilchrist  patents  has  been  purchased  by  the  Bessemer  Steel  Company  Limited.  Jacob  Reese, 
of  Pittsburgh,  claims  priority  of  invention  over  Messrs.  Thomas  and  Gilchrist. 

Mr.  Mushet's  English  patent  for  the  use  oi  spiegeleisen  as  a  recarbonizer  was  permitted  to  lapse  through  causes 
over  which  he  had  no  control,  and  before  he  had  received  any  pecuniary  benefit  from  his  invention.  Mr.  Bessemer 
has,  however,  since  partly  recognized  his  indebtedness  to  Mr.  Mushet's  invention  by  allowing  him  an  annuity  of 
£300.  Mr.  Bessemer's  own  profits  from  his  invention  have  been  enormous.  Mr.  Jeans  says  that  "from  first  to  last 
Bessemer's  patents  have  brought  him  royalties  to  the  value  of  over  £1,057,000."  This  statement  was  made  in  1879. 
Mr.  Jeans  also  gives  some  interesting  particulars  concerning  the  profits  of  the  first  company  that  was  organized  in 
England  to  work  the  Bessemer  process.  Mr.  Bessemer  was  the  projector  of  this  company  and  a  member  of  it,  his 
associates  being  Messrs.  Longsdou,  Allen,  and  the  Galloways  of  Manchester.  The  works  were  located  at  Shefaeld. 
Mr.  Jeans'  statement  is  as  follows : 

On  the  expiration  of  the  fourteen  years'  term  of  partnership  of  this  firm,  the  works,  which  had  been  greatly  increased  from  time  to 
time,  entirely  out  of  revenues,  were  sold  by  private  contract  for  exactly  twenty-four  times  the  amount  of  the  whole  subscribed  capital, 
notwithstanding  that  the  firm  had  divided  in  profits  during  the  partnership  a  sum  equal  to  fifty-seven  times  the  gross  capital,  so  that  by 
the  mere  commercial  working  of  the  process,  apart  from  the  patent,  each  of  the  five  partners  retired,  after  fourteen  years,  from  the  Sheffield 
works  with  eighty-one  times  the  amount  of  his  subscribed  capital,  or  an  average  of  nearly  cent,  per  cent,  every  two  months— a  result 
probably  unprecedented  in  the  annals  of  commerce. 

The  American  Iron  and  Steel  Association  has  ascertained  as  follows  the  production  of  Bessemer  steel  rails  in 
the  United  States  since  the  commencement,  in  1867,  of  their  manufacture  in  this  country  as  a  commercial  product. 


Tears. 

Xet  tons. 

Tears. 

Net  tons. 

Tears. 

'Net  tons. 

1867 

2,550 

7,225 

9,650 

34,  000 

38,  250 

I  1872   .   .   ..               

94,  070 
129,  015 
144,  944 
290,866 
412,461  ^ 

1877 

430  2g9 

1868 

1873     

1878 

650,  398 
683,954 
954,460 

1869 

1874 

1879 

1880     

1879 

1875 

1871 

1870               

The  total  production  of  rails  in  these  fourteen  years  was  3, 


■84,019  net  tons. 


Since  1872  the  Association  has 


annually  ascertained  the  production  of  Bessemer  steel  ingots  in  the  United  States.    It  has  been  as  follows  : 


Tears. 

Net  tons. 

Tears. 

N 

et  tons. 

1872 

120, 108 
170,  652 
191,  933 

1 

1  1875 

375,  517 

1873 

1876 

1877   

t 

! 

525,  906 

1874 

560,  587 

A  comparison  of  the  production  of  ingots  and  rails  since  1872  will  show  approximately  the  quantity  of  Bessemer 
steel  that  has  annually  been  used  in  miscellaneous  forms.  Virtually  all  of  the  Bessemer  steel  that  has  ever  been 
produced  in  this  country  has  been  used  at  home ;  only  an  infinitesimal  quantity  has  been  exported. 

John  A.  Griswold  was  born  at  Xassau,  Eensselaer  county,  iSTew  York,  on  ]Sro\'ember  14,  1818,  and  died  at  Troy, 
Xew  York,  oh  October  31,  1872,  aged  almost  54  years.  Z.  S.  Durfee  was  born  at  Fall  Eiver,  Massachusetts,  on 
April  22,  1831,  and  died  at  Providence,  Ehode  Island,  on  June  8,  1880,  aged  over  49  years. 


THE  MANUFACTUEE  OF  OPEIST-HEAETH  STEEL  IX  THE  UXITED  STATES. 

The  open-hearth  process  for  the  manufacture  of  steel,  of  which  the  Siemens-Martin  furnace  is  the  most  popular 
type,  consists  in  melting  pig  iron  in  a  large  dish-shaped  vessel,  or  reverberatory  furnace,  and  afterwards  decarbonizing 
it  by  adding  wrought  iron,  steel  scrap,  or  iron  ore — a  deficiency  of  carbon  being  supplied,  as  in  the  Bessemer  process, 
by  the  application  of  spiegeleisen  or  ferro-manganese;  the  product  is  steel,  containing  any  percentage  of  carbon  that 
may  be  desired.  The  materials  are  melted  by  the  union  in  the  furnace  of  atmospheric  air  and  combustible  gases, 
affording  an  intense  heat. 


All  of  the  heat  employed  is  obtained  by  the  use  of  a  regenerative  gas  furnace. 
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melted  pig  metal,  previous  to  leceiviug  the  decarbonizing  iogredieiits,  is  termed  a  "  bath."    The  quantity  of  steel 
that  may  be  made  at  one  operation,  or  "heat,"  ranges  from  five  to  iifteen  tons,  according  to  the  size  of  the  furnace. 

The  open-hearth  process,  although  capable  of  producing  as  large  masses  of  steel  as  the  Bessemer  process,  is 
much  slower  in  its  operation,  but  it  possesses  the  advantage  over  its  rival  that  the  melted  mixture  may  be  indefinitely 
kept  in  a  state  of  fusion  until  experiments  with  small  portions  determine  the  exact  conditions  necessary  to  produce 
ix  required  quality  of  steel.  Another  point  of  difference  may  be  mentioned.  While  the  distinctive  features  of  both 
the  Bessemer  and  the  open  hearth  processes  embrace  strictly  chemical  operations  on  a  large  scale— no  direct 
manipidation  of  the  contents  of  the  Bessemer  converter  or  open-hearth  furnace  being  necessary,  the  success  of 
the  former  mainly  rests  upon  the  wonderful  power  and  perfection  of  the  machinery  by  which  it  is  operated, 
-iiud  the  success  of  the  latter  mainly  rests  upon  the  appliances  for  prodncini;  and  storing  up  the  gases  used  in 
producing  combustion. 

Both  processes  may  be  combined  with  already-existing  iron  rolling  mills  or  crucible  steel  works,  but  the  open- 
hearth  process  can  be  most  economically  added  to  such  establishments,  and  this  is  one  cause  of  its  increasing 
popularity,  although,  as  already  intimated,  its  productive  capabilities  aie  much  less  than  those  of  the  Bessemer 
process.  The  open-hearth  process  is  also  especially  adapted  to  the  utilization  of  the  scrap  steel  and  rail  ends  which 
accumulate  at  Bessemer  steel  works,  and  very  naturally,  therefore,  many  open-hearth  furnaces  have  been  built  in 
■connection  with  these  works,  both  ii'  Europe  and  in  the  United  States.  Another  use  to  which  the  open-hearth 
process  is  adapted  is  the  remeltiug  of  worn-out  steel  rails  for  the  production  of  either  new  steel  rails  or  steel  in 
■other  forms.  A  popular  use  of  the  open-hearth  process  in  Europe  and  America  is  the  production. of  steel  plates  for 
boilers.  In  Europe  open-hearth  steel  is  also  coming  largely  into  use  as  a  substitute  for  iron  in  shipbuilding. 
Preparations  are  being  made  to  use  open-hearth  steel  for  the  latter  purpose  in  this  country. 

The  importance  of  the  two  processes  which  have  been  mentioned,  and  the  extent  of  the  revolution  they  have 
■effected,  may  be  inferred  from  the  fact  that  they  ha^•e  unitedly  increased  the  world's  production  of  steel  fifty-fold 
in  the  last  twenty-five  years 

Previous  to  185C,  the  same  year  in  which  3Ir.  Bessemer  obtained  his  most  important  patent,  (February  12, 185G,) 
Dr.  Charles  William  Siemens  gave  his  attention,  in  conjunction  with  his  brother,  Frederick  Siemens,  both  of  whom 
were  natiA'es  of  Hanover,  in  Germany,  but  at  the  time  were  citizens  of  England  and  residents  of  London,  to  the 
■construction  of  a  gas  furnace  for  the  manufacture  of  iron,  steel,  glass,  and  other  products  which  require  a  high  and 
uniform  heat.  These  gentlemen  were  in  that  year  successful  in  j)erfectiug  the  Siemens  regenerative  gas  furnace, 
which  has  since  been  widely  introduced  in  Europe  and  in  this  country,  and  without  which  no  open-hearth  steel  is 
now  made.     The  first  patent  in  connection  with  this  invention  was  granted  in  1850  to  Frederick  Siemens  alone. 

As  early  as  1861  Dr.  Siemens  experimented  with  the  regenerative  furnace  in  the  production  of  cast  steel  in  a 
reverberatory  furnace,  or  open-hearth,  for  which  application  of  the  regenerative  furnace  he  obtained  a  j^atent.  He 
subsequently  encountered  great  practical  difficulties  in  establishing  his  process  of  making  steel,  efforts  to  accomplish 
this  result  being  made  in  1862  at  Tow  Law,  and  in  1863  and  1864  at  Barrow  and  Fourchambault — the  last-named 
place  being  in  France  and  the  others  in  England. 

In  1861  Messrs.  Emile  and  Pierre  Martin,  of  the  Sireuil  works,  in  France,  with  the  assistance  of  Dr.  Siemens, 
erected  one  of  the  Siemens  regenerative  gas  furnaces  to  melt  steel  in  an  open-hearth,  or  reverberatory  furnace,  of 
tlieir  own  construction.  In  this  furnace  they  produced  cast  steel  of  good  quality  and  various  tempers,  and  at  the 
Paris  Exposition  of  1867  their  product  secured  for  them  a  gold  medal.  The  Messrs.  ^Martin  subsequently  obtained 
patents  for  various  inventions  of  their  own  whicli  were  ai)plicable  to  the  manufacture  of  steel  by  the  Siemens 
regenerative  furnace. 

Dr.  Siemens  claims,  in  a  letter  which  is  now  before  u.(,  that,  both  at  Tow  Law  and  Fourchambault,  cast  steel 
had  been  produced  upon  an  oi^en-hearth,  which  had  been  specially  constructed  by  himself  for  that  purpose,  from 
pig  metal,  spiegeleisen,  and  scrap  iron,  previous  to  Messrs.  ]\Iartin's  connection  with  the  process.  The  furnace  at  Tow 
Law  was  a  small  one,  and  several  such  furnaces  were  recently  at  work  there  in  the  manner  originally  designed  by 
Dr.  Siemens.  In  1805  Dr.  Siemens  commenced  tlie  erectjon  at  Birmingham,  in  England,  of  steel  works  of  his  own, 
in  which  the  regenerative  furnace  should  be  used  in  i)rodiicing  steel.  These  works,  which  were  completed  in  1867, 
have  produced  satisfactory  results. 

The  Messrs.  Martin  devoted  their  efforts  to  the  production  of  steel  by  the  dissolution  of  wrought  iron  and  steel 
scrap  in  a  bath  of  pig  metal,  while  the  efforts  of  Dr.  Siemens  were  more  especially  directed  to  the  production  of 
steel  by  the  use  of  pig  metal  and  iron  ores — the  latter  either  in  the  raw  state  or  in  a  more  or  less  reduced  condition. 
The  Siemens,  or  "pig  and  ore,"  process  is  the  one  that  is  now  generally  employed  in  Great  Britain.  The  Siemens- 
Martin,  or  "pig  and  scrap,"  process  is  the  one  that  is  chiefly  used  on  the  Continent  and  in  this  country.  The  credit 
of  introducing  it  into  this  country  is  due  to  Hon.  Abram  S.  Hewitt,  of  New  York,  who  was  favorably  impressed  with 
it  wliei]  visiting  the  Paris  Exposition  in  1807  as  a  commissioner  of  the  United  States.  At  his  request  Frederick  J. 
Slade,  his  business  associate,  weut  to  Sireuil  to  study  the  process  in  order  to  put  it  into  practice  in  this  country. 

Dr.  Siemens  and  the  Messrs.  Martin  obtained  patents  in  this  country  for  the  use  of  their  respective  processes 
foi-  iiianufacturiiig  steel,  and  Dr.  Siemens  also  obtained  yVnaerican  patents  for  the  Siemens  gas  furnace. 

On  the  1st  of  December.  1802,  Park,  McCurdy  &  Co.,  of  Pittsburgh,  sent  Lewis  Powe,  the  manager  of  their 
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copper  mill,  to  England  to  study  the  manufacture  of  tin  plates.  While  there  he  visited  Birmingham,  and  saw  a 
Siemens  gas  furnace  and  procured  one  of  the  Siemens  pamphlets  containing  a  full  description  of  it.  On  his  return 
home  he  called  the  attention  of  James  Park,  Jr.,  to  the  advantages  of  the  furnace.  Immediately  after  July  4, 1863, 
the  erection  of  a  Siemens  gas  furnace  was  commenced  at  the  copper  works.  This  furnace  was  erected  for  the 
purpose  of  melting  and  refining  copper,  and  was  completed  on  the  14th  of  August,  1863.  It  was  constructed  after 
the  drawings  contained  in  the  Siemens  pamphlet,  and  worked  well.  In  the  fall  of  1863  Mr.  Powe  revisited  England, 
and  while  there  had  an  interview  with  Dr.  Siemens.  Soon  afterwards  the  firm  of  Park,  Brother  &  Co.  built  a 
Siemens  furnace  to  heoat  steel,  but  it  was  not  a  success.  In  1864  James  B.  Lyon  &  Co.,  of  Pittsburgh,  built  a  Siemens 
gas  furnace  for  making  glass.  The  enterprise,  however,  although  mechanically  successful,  met  with  an  accident 
which  suddenly  brought  it  to  an  end.  This  furnace  was  also  constructed  after  published  designs.  The  introduction 
into  this  country  of  the  Siemens  furnace  by  each  of  the  above-named  firms  was  accomplished  in  an  irregular  manner, 
without  first  obtaining  licenses  from  Dr.  Siemens. 

The  first  Siemens  gas  furnace  that  was  regularly  introduced  into  this  country  for  any  purpose  was  built  by 
John  A.  Griswold  &  Co.,  at  Troy,  New  York,  and  was  used  as  a  heating  furnace  in  their  rolling  mill,  the  lic<inse 
having  been  granted  on  the  18th  of  September,  1867.  The  next  gas  furnace  that  was  regularly  introduced  was 
used  as  a  heating  furnace  by  the  Nashua  Iron  and  Steel  Company,  of  New  Hampshire,  the  license  for  which  was 
granted  on  the  26th  of  September,  1867.  The  next  furnace  that  was  regularly  introduced  was  built  by  Anderson  & 
Woods,  of  Pittsburgh,  for  melting  steel  in  pots,  the  license  for  which  was  dated  in  November,  1867.  About  1869 
the  Owners  of  the  Lenox  plate-glass  works  in  Massachusetts  also  built  a  Siemens  gas  furnace.  All  of  these 
furnaces  gave  satisfaction. 

The  first  open-hearth  furnace  introduced  into  this  country  for  the  manufacture  of  steel  by  the  Siemens-Martin 
process  was  built  in  1868  by  Cooper,  Hewitt  &  Co.,  proprietors  of  the  works  of  the  New  Jersey  Steel  and  Iron 
Company,  at  Trenton,  New  Jersey.  The  building  of  this  furnace  was  commenced  in  the  spring  of  1868,  and  in 
December  of  the  same  year  it  was  put  in  operation. 

The  first  successful  application  in  this  country  of  the  Siemens  regenerative  gas  furnace  to  the  puddling  of  iron 
was  under  the  direction  of  William  P.  Durfee,  at  the  rolling  mill  of  the  American  Silver  Steel  Company,  at 
Bridgeport,  Connecticut,  in  1869.  Prior  to  this  event  an  unsuccessful  attempt  was  made  to  accomplish  the  same 
result  at  the  Eagle  rolling  mill  of  James  Wood  &  Co.,  at  Saw  Mill  run,  near  Pittsburgh. 

The  production  of  open-hearth  steel  ingots  in  the  United  States  in  the  census  year  1880  was  84,302  net  tons, 
only  9,105  tons  of  which  were  converted  into  rails,  the  remainder  being  used  for  miscellaneous  purposes.  At  the 
close  of  the  census  year  1880  there  were  thirty-seven  open-hearth  furnaces  in  the  United  States,  of  which  two  were 
in  Illinois,  one  was  in  Kentucky,  four  were  in  Massachusetts,  one  was  in  New  Hampshire,  one  was  in  New  Jersey, 
ten  were  in  Ohio,  fourteen  were  in  Pennsylvania,  one  was  in  Ehode  Island,  two  were  in  Tennessee,  and  one  was  in 
Vermont. 

During  the  calendar  year  1880  the  production  of  open-hearth  st^el  ingots  in  this  country  was  much  larger  than 
during  the  census  year,  being  112,953  net  tons,  which  was  a  little  more  than  double  the  production  of  1879.  Our 
open-hearth  steel  industry  has  suddenly  assumed  large  proportions,  and  is  already  an  important  factor  in  supplying 
the  domestic  demand  for  steel  for  all  purposes  for  which  Bessemer  steel  and  the  ordinary  qualities  of  crucible  steel 
may  be  used.  It  is  destined  to  be  still  further  developed  in  the  immediate  future.  In  1872  the  production  of  open- 
hearth  steel  ingots  in  this  country  was  only  3,000  net  tons,  and  in  1873  it  was  only  3,500  tons.  The  following 
statistics,  compiled  by  the  American  Iron  and  Steel  Association,  will  show  the  production  of  ingots  since  1873  in  the 
districts  of  the  country  containing  open-hearth  steel  works. 


nistricts. 

1874. 

1875. 

1876. 

1877. 

1878. 

1879. 

1880. 

Net  tone. 
5,300 
1,700 

Net  tons. 
3,010 
4,240 
1,800 

Net  tons. 
6,085 
7,547 
7,858 

Net  tons. 
6,652 
7,771 
10,608 

Net  tons. 
8,228 
12,  231 
15,  667 

Net  tons. 
14,  660 
19,  575 

22,055 

Net  tons. 
20,  560 

50,  738 

41,  057 

Total                                                               

7,000 

9,050 

21,  490 

25,  031 

36, 120 

66,  290 

112,  953 

The  Pernot  furnace  is  a  modification  of  the  opei  i-hearth  process  which  has  been  introduced  into  the  Uuited 
States  from  France,  but,  while  producing  good  steel ,  it  is  no  t  likely  to  grow  in  favor  because  of  the  great  trouble 
and  exi)ense  which  are  necessary  to  keep  it  in  workiag  ord(  r.  The  Ponsard  furnace  is  another  modification,  but 
it  has  not  been  experimented  with  in  this  country,  ai  d  is  no  i  likely  to  be. 

Experimental  works  were  erected  at  Pittsburgh  in  18'  7  by  Park,  Brother  &  Co.,  in  conjunction  with  Miller, 
Metcalf  &  Parkin,  for  the  manufacture  of  refined  iroi  t  direcily  from  the  ore  by  a  process  invented  by  Dr.  Siemens, 
and  successfully  tested  by  him  at  feis  experimental  worl/s  at  Towcester,  England.  The  process  embodies  the 
application  of  the  Siemens  gas  furnace.  The  experii  aent  ^  cas  abandoned  in  1879,  the  results  being  unsatisfactory. 
The  same  process  was  subsequently  successfully  estsiblis/ied  at  Tyrone  Forges,  in  Pennsylvania,  by  Anderson  & 
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Co.,  of  Pittsburgh.  In  18S1  Eobert  J.  Auderson  and  his  associates,  under  the  name  of  the  Siemens- Anderson 
Steel  Comijany,  erected  extensive  works  of  the  same  character  at  Pittsburgh.  This  process,  like  many  other 
processes  for  the  manufacture  of  iron  or  steel  directly  from  the  ore,  has  its  reputation  yet  to  make. 

MISCELLANEOUS  FACTS  OF  INTEREST  RELATING  TO  THE  DEVELOPMENT  OF  THE  AMERICAN 

IRON  INDUSTRY. 

It  would  far  transcend  the  limits  assigned  to  this  report  if  all  of  the  modern  inventions  connected  with  the 
manufacture  of  iron  and  steel  in  this  country  were  to  be  made  .the  subject  of  historical  and  statistical  inquiry.  The 
most  important  of  these  inventions,  and  the  history  of  their  introduction  into  our  country,  have  been  referred  to 
in  precediug  chapters.  Several  subjects  of  less  importance  relating  to  the  mechanical  development  of  our  iron  and 
steel  industries  will  now  be  noticed,  with  which  notice  this  branch  of  our  subject  will  be  dismissed. 

Since  the  introduction  into  this  country  of  the  hot-blast  in  connection  with  the  manufacture  of  pig  iron,  which 
occurred  in  the  decade  between  1830  and  18-10,  many  methods  of  heating  the  air  have  been  in  use.  Probably  the 
first  practical  application  of  the  hot-blast  in  this  country  was  by  William  Henry,  the  manager  of  Oxford  furnace, 
in  New  Jersey,  in  1831.  The  waste  heat  at  the  tymp  passed  over  the  surface  of  a  nest  of  small  cast-iron  pipes, 
through  which  the  blast  was  conveyed  to  the  furnace.  The  temperature  was  raised  to  2o(P  Fahrenheit,  and  the 
product  of  the  furnace  was  increased  about  10  per  cent.  lu  1835  a  hot-blast  oven,  containing  cast-iron  arched 
pipes,  was  placed  on  the  top  of  the  stack  by  Mr.  Henry,  and  heated  by  the  flame  from  the  tunnel-head.  By  this 
arrangement  the  temperature  of  the  blast  was  raised  to  500°.  This  innovation  in  American  blast-furnace  practice 
increased  the  product  of  Oxford  furnace  about  40  per  cent.,  with  a  saving  of  about  the  same  percentage  of  fuel. 
No  better  device  for  heating  the  blast  was  in  use  in  this  country  until  about  1810.  Hot-blast  ovens,  supplied  with 
cast-icon  arched  pipes,  of  various  patterns,  were  in  general  use  in  subsequent  years  down  to  about  1861,  when  an 
improvement  in  the  construction  of  the  oven,  but  embodying  no  essential  modification  of  the  system,  was  introduced 
by  Samuel  Thomas  and  adopted  at  manj^  furnaces.  In  3807  or  18GS  John  Player,  of  England,  introduced  his  iron 
hot-blast  stove  into  the  United  States,  which  soon  became  popular,  owing  to  the  facilities  which  it  afforded  for 
increasing  the  heat  of  the  blast.  Mr.  Player  personally  superintended  the  erection  of  the  first  of  his  stoves  in  this 
country.  It  was  erected  at  the  anthracite  furnace  of  J.  B.  Moorhead  &  Co.,  at  West  Conshohocken,  Montgomery 
county,  Pennsylvania,  and  is  still  in  use.  Down  to  the  introduction  of  the  Player  hot-blast,  the  ovens,  or  stoves, 
were  generally  placed  at  the  tunnel-head  ;  Mr.  Player  ])laced  his  stove  on  the  ground. 

It  is  due  to  the  memory  of  John  Player  that  the  fact  should  here  be  plainly  stated  that  the  introduction  of  his 
stove  was  the  means  of  greatlj'  increasing  the  yield  of  American  furnaces  and  decreasing  the  quantity  of  fuel  used 
to  the  ton  of  pig  iron.  After  its  introduction  the  teuii)erature  of  the  blast  was  generally  raised,  even  where  the 
Thomas  and  other  ovens  were  used,  and  ere  long  x'O'^'Grful  blowing  engines  were  more  generally  used  and  higher 
furnaces  \\'ere  built.  Connellsville  coke  was  found  to  work  admiiably  as  a  fuel  for  blast  furnaces  in  connection  with 
a  poweiful  blast  and  high  temperatnre.  Since  1808  east-iron  stoves  of  various  patterns  have  been  increased  in 
size,  and  in  this  and  other  imiirovenients  their  efliciency  in  raising  the  temx)erature  of  the  blast  has  been  greatly 
promoted. 

The  Whitwell  fire-brick  hot-blast  stove,  also  an  English  iuveutiou,  was  first  used  in  this  country  at  Rising 
Fawn  furnace,  in  Dade  county,  Georgia,  on  June  18,  1,S7.">.  Its  next  application  was  at  Cedar  Point  furnace,  at 
Port  Henry,  in  Essex  county.  New  York,  on  jVugust  ii!,  187.j.  The  stoves  at  Cedar  Point  furnace  were,  however, 
built  before  those  at  Rising  Fawn  furnace.  The  first  ap])lication  of  this  stove  in  Pennsylvania  was  made  as  late 
as  February,  1877,  at  Dunbar  furnace,  in  Fayette  county.  The  IMsiug  Fawn  and  Dunbar  furnaces  used  coke  as 
fuel,  while  Cedar  Point  furnace  used  antliraeite.  The  first  set  of  Siemens-Cowper-Cochrane  fire-brick  hot-blast 
sto\(is  erected  in  this  country  was  ereeted  at  one  of  the  Crown  Point  furnaces,  in  Essex  county.  New  York,  in  1877; 
but  the  first  set  of  these  stoves  erected  in  America  was  ereeted  at  Londonderry,  in  Nova  Scotia,  by  the  Steel  Comx)any 
of  Canada  Limited,  in  187().  The  Siemens-Cowper-Cochrane  stove  is  also  an  English  invention.  Both  it  and  the 
Whitwell  stove  embody  the  rej^enerative  principle  in  storing  heat.  The  introduction  of  these  stoves  has  greatly 
promoted  the  economic  management  of  Ameiiean  blast  furnaees  and  increased  their  yield,  supi^lementiug  and  in  all 
respects  rivaling  the  good  work  inaugurated  when  the  Player  stove  was  introduced. 

In  the  twenty  years  between  1810  and  1800  the  plan  of  conveying  the  escaping  gases  from  the  top  of  the  blast 
fuiriare  to  the  boilers  and  hot-blast  ovens,  or  sto\'es,  gradually  came  into  general  use  as  a  substitute  for  independent 
fires  oi-  for  the  use  of  the  flame'  at  the  tunnel-head.  Its  introdnt'tion  was  greatly  promoted  between  1842  and  1850 
by  the  ellbrts  of  Mr.  C.  E.  ])etmold,  a  (lerman  engineer,  then  lesiding  at  New^  York,  but  recently  residing  at 
Paris,  who  had  taken  out  a  patent  in  this  country  as  assignee  of  Achilles  Christian  Wilhelm  von  Fabcr  du  Faur, 
supeiiiiteudent  of  the  government  iron  works  at  WasseraKiugen,  in  Wurtemberg,  Germany,  who  had  invented  a 
method  of  utilizing  furnace  gases  in  heating  the  blast.  The  first  practical  exi)criments  made  by  this  invention  in 
utilizing  furnace,  gases  in  the  production  of  heat  were  made  in  1836  and  1837  at  Wasseraltingen. 

Achilles  (Jliristian  Wilhelm  von  Fal>er  du  Faur  was  born  on  December  2, 1786.     He  studied  at  Freiberg  in  1808; 
was  first  assistant  superintendent  of  the  government  iron  works  at  Koenigsbronu  in  1810,  and  afterwards  was 
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Buperintendent  for  thirty-two  years  of  the  government  iron  works  at  Wasseralfingen.  In  1843  he  became  a  member 
of  the  Mining  Council  (Bergrath)  at  Stuttgart,  but  owing  to  ill  health  he  was  compelled  to  retire  from  active  service 
in  1845.    He  died  on  March  22, 1855. 

David  Thomas,  of  Catasauqua,  Pennsylvania,  was  the  iirst  person  in  the  United  States  to  fully  realize  the  value 
of  powerful  blowing  engines  in  the  working  of  blast  furnaces.  About  1852  he  introduced  engines  at  his  furnaces  at 
Catasauqua  which  increased  the  pressure  to  double  that  which  was  then  customary  in  England.  The  results  were 
surprising.  But  many  years  elapsed  before  Mr.  Thomas's  example  was  generally  followed  in  this  country.  Within 
the  past  lew  years,  however,  our  superior  blast-furnace  practice  has  been  mainly  due  to  the  use  of  blowing  engines 
of  great  power.  English  ironmasters  have  only  within  the  past  year  commenced  to  imitate  the  best  American 
practice  in  this  respect. 

At  the  Siberian  rolling  mill  of  Rogers  &  Burchfleld,  at  Leeohburg,  in  Armstrong  county,  Pennsylvania,  natural 
gas,  taken  from  a  well  1,200  feet  deep,  was  first  used  as  a  fuel  in  the  manufacture  of  iron.  In  the  fall  of  1874  it  was 
announced  that  during  the  preceding  six  months  the  gas  had  furnished  all  the  fuel  required  for  puddling,  heating, 
and  making  steam,  not  one  bushel  of  coal  having  been  \ised.  Since  1874  natural  gas  for  puddling  has  been 
successfully  used  at  the  same  rolling  mill  at  Leechburg ;  at  the  works  of  Spang,  Ohalfaut  &  Co.,  and  Graff',  Bennett 
&  Co.,  in  Allegheny  county,  Pennsylvania ;  and  at  the  rolling  mill  of  the  Kittanning  Iron  Company,  at  Kittanning, 
Pennsylvania.  In  each  instance  the  2as  used  has  been  obtained  from  wells  that  were  sunk  for  oil  but  were  found 
to  produce  only  gas.  The  method  employed  in  using  the  gas  at  Kittannin g  in  the  summer  of  1881  has  been  described 
as  follows : 

The  gas  is  brought  from  a  -well  some  three  miles  distant,  in  four-inch  casing,  and  at  the  mill  is  distributed  amongst  eighteen  boiling: 
furnaces.  The  furnaces  are  the  same  as  those  in  which  coal  is  used.  The  gas  enters  the  rear  of  the  furnace  in  three  small  pipes,  shaped 
at  the  end  like  a  nozzle.  There  being  quite  a  pressure,  the  gas  enters  with  considerable  force,  and  by  means  of  dampers  to  regulate  the 
draft  an  intense  and  uniform  heat  is  obtained.  After  a  heat  the  furnace  is  cooled  and  prepared  for  the  next  heat  in  the  same  manner  as 
with  coal.  When  the  metal  is  in  place  the  gas  is  turned  on,  and  the  operation  of  puddling  is  the  same,  with  the  exception  that  it  ia 
somewhat  slower.  Only  one-half  of  the  well's  production  of  gas  is  in  fact  consumed  by  the  eighteen  furnaces  here  described.  The  puddlers 
like  the  gas  very  much,  as  it  reduces  their  labor  to  some  extent,  and  they  say  they  can  make  better  weight  than  with  coal.  The  furnaces 
being  free  from  sulphur,  a  better  quality  of  iron  ia  produced,  and  it  brings  a  slightly  advanced  price  in  the  market.  These  furnaces  have 
been  running  all  the  time  for  some  months  past,  and  have  used  nothing  but  gas  for  fuel,  which  has  proved  satisfactory  in  every  respect,  and 
is  found  to  be  much  cheaper  thau  coal. 

We  have  previously  recorded  the  erection  in  1817,  at  Plumsock,  in  Fayette  county,  Pennsylvania,  of  the  first 
rolling  mill  in  the  United  States  for  the  production  of  bar  iron.  The  first  puddling  in  this  country  was  also  done  at 
this  rolling  mill  in  the  same  year.  It  may  seem  strange  to  many  of  the  present  generation,  who  witness  the  number 
and  magnitude  of  our  iron  and  steel  establishments,  that  such  important  processes  as  the  puddling  of  pig  iron  and 
the  rolling  of  bar  iron  should  not  have  been  introduced  into  the  United  States  until  sixty-five  years  ago,  but  we  have 
been  unable  to  locate  their  introduction  at  an  earlier  period.  Careful  inquiry  fails  to  discover  the  existence  in  the 
United  States  of  any  rolling  mill  to  roll  bar  iron  and  puddle  pig  iron  prior  to  the  enterprise  at  Plumsock  in  1S17. 
We  have,  however,  obtained  the  curious  information  that  a  patent  was  granted  to  Clemens  Eentgeu,  of  Kimberton, 
in  Chester  county,  Pennsylvania,  as  late  as  June  27,  1810,  for  a  machine  to  roll  iron  in  round  shapes,  proving  that 
Cort's  rolls  had  not  then  been  introduced  into  the  United  States.  The  original  jiatent  of  Mr.  Kentgen  has  been 
shown  to  us  by  his  descendant.  Professor  William  H.  Wahl,  of  Philadelphia.  We  learn  from  this  gentleman  that 
Mi\  Eentgen,  before  obtaining  the  patent  in  1810  for  his  method  of  rolling  round  iron,  built  an  experimental  set  of 
rolls,  which  were  replaced  by  a  permanent  set  after  the  patent  was  granted,  with  which  he  rolled  round  iron  as  early 
as  1812  or  1813,  some  of  which  was  for  the  Navy  Department  of  the  United  States  Government.  It  is  not  claimed 
that  he  used  puddling  furnaces  or  rolled  bar  iron. 

Ealph  Crooker,  recently  of  the  Bay  State  iron  works,  at  Boston,  the  oldest  rolling-mill  superintendent  in  the 
United  States,  writes  us  that  the  first  bar  iron  rolled  in  ISTew  England  was  rolled  at  the  Boston  iron  works,  on  the 
mUl-dam  in  Boston,  in  1825,  and  that  the  first  puddling  done  in  l>iew  England  was  at  Boston,  on  the  mill-dam,  by 
Lyman,  Ealston  &  Co.,  in  1835. 

Before  the  use  of  bituminous  and  anthracite  coal  became  general  in  this  country  wood  was  sometimes  used  to 
puddle  pig  irou,  as  it  is  now  used  at  some  places  in  Sweden,  and  it  was  also  used  in  the  heating  furnaces  of  rolling 
mills.  From  1821  to  1825  the  Fall  Ptiver  rolling  mill,  in  Massachusetts,  used  wood  in  heating  iron  for  nail  plates. 
In  1848  pig  iron  was  puddled  with  wood  at  Adirondack,  in  Essex  county,  New  York.  Prior  to  1850  puddling  with 
wood  was  done  at  Horatio  Ames's  works  at  Falls  Village,  in  Connecticut.  In  1858  the  Hurricane  rolling  mill 
and  nail  works,  on  Pacolet  river,  43  miles  west  of  Yorkville,  in  South  Carolina,  used  dry  pine  wood  in  its  puddling 
and  heating  furnaces;  and  in  the  preceding  year  the  Cherokee  Ford  rolling  mill,  on  Broad  river,  in  Union  county, 
in  the  same  state,  used  "  splint"  Avood  for  the  same  purposes. 

It  has  already  been  stated  that  the  Catalan  forge,  for  the  manufacture  of  iron  directly  from  the  ore,  is  still  in 
use  in  the  United  States,  and  it  may  here  be  added  that  in  some  of  the  southern  states  it  is  itsed  in  the  simple  and 
inexpensive  form  in  which  it  appears  to  have  been  introduced  into  this  country,  and  which  is  known  among 

netallurgists  as  the  German  bloomary.    But  in  the  Champlain  district  of  New  York  the  Catalan  forge,  or  German 
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bloomai y,  has  been  greatly  improved.  The  blast  is  heated,  which  was  never  done  with  the  old  Catalan  forge,  but 
most  of  the  power  is  still  supplied  by  a  water-wheel.  Charcoal  is  the  only  fuel  used,  and  great  care  is  taken  in  its 
nianuiat'ture,  as  well  as  in  calcining  the  ore,  which  is  of  a  pure  quality.  The  bloom  produced  in  this  forge  usually 
woitilis  from  300  to  400  pounds.  From  the  bloom  is  obtained  a  billet  of  refined  iron,  which  goes  into  consumption 
in  the  manufacture  of  crucible  and  open-hearth  steel,  iron  wire,  plate  and  sheet  iron,  etc.  About  one  ton  of  billets 
is  produced  at  each  forge  in  twenty-four  hours.  The  blooms  and  billets  are  hammered  into  shape  by  a  trip-hammer. 
In  the  census  year  18S0  there  were  in  the  Champlain  district  22  establishments  for  the  manufacture  of  blooms, 
embiacing  141  foige  tires.  They  produced  31, .580  net  tons  of  blooms  in  the  year  named.  Statistics  obtained  by  the 
American  Iron  and  Steel  Association  show  that  the  production  of  Champlain  blooms  has  increased  from  23,666  net 
tons  in  1875  to  34,351  tons  in  the  calendar  year  1880. 

The  beginning  of  the  regular  manufacture  of  Connellsville  coke,  which  is  especially  celebrated  for  its  excellence 
as  a  fuel  for  blast  furnaces,  is  said  by  Dr.  Frank  Cowan  to  date  from  the  summer  of  1841,  when  William  Turner,  Sr., 
P.  RlcCormick,  and  James  Campbell  employed  John  Taylor  to  erect  two  ovens  for  making  coke  on  his  farm  lying  on 
the  Youghiogheuy  river,  a  few  miles  below  Connellsville,  in  Pennsylvania.  The  ovens  were  built  of  the  bee-hive 
pattern.  After  repeated  failures  a  fair  quality  of  coke  was  produced  in  the  winter  of  1841-'42.  By  the  spring  of 
1842  enough  coke  had  been  made  to  load  a  coal  boat  00  feet  long.  This  boat  was  taken  down  the  Youghiogheuy,  the 
Mouongahela,  and  the  Ohio  to  Cincinnati,  where  a  purchaser  was  obtained  for  the  coke  after  some  difficulty.  This 
purchaser  was  Mr.  Greenwood,  a  wealthy  fouudryman,  and  the  price  iiaid  was  GJ  cents  a  bushel,  half  cash  and  half 
old  mill  irons.  Others  embarked  in  the  business  of  manufacturing  coke  in  1842,  Mordecai  Cochran  and  Eichard 
Brookius  among  the  number,  both  of  whom  were  successful.  In  1844  improved  ovens  were  introduced  by  Colonel  A. 
M.  Hill,  whose  energy  and  success  gave  a  ,i;reat  impetus  to  the  coke  business.  In.lS55  there  were  only  26  coke  ovens 
at  work  on  the  Mouongahela  river,  and  in  all  western  Pennsylvania  there  were  probably  not  over  a  hundred;  now 
their  number  may  be  counted  by  thousands,  most  of  which  are  built  upon  improved  models.  To-day  Connellsville 
coke  is  extensively  used  in  the  blast  furnaces  of  many  states,  its  use  for  this  purpose  extending  to  the  Mississippi 
valley.  Fully  one-third  of  the  annual  production  of  pig  iron  in  this  country  is  made  with  this  fuel.  Its  use  as  a 
furnace  fuel  properly  dates  from  1860,  when  it  was  first  used  in  a  furnace  at  Pittsburgh  owned  by  Graff,  Bennett 
6c  Co.,  and  known  as  Clinton  furnace.  This  was  the  tirst  continuous  and  successful  use  of  Connellsville  coke  in  a 
blast  furnace.  This  coke  is  free  from  sulphur,  but  contains  more  ash  than  the  celebrated  Durham  coke  of  England. 
One  hundred  pounds  of  Connellsville  coal  will  make  62J-  pounds  of  coke. 

The  PhoBuix  wrought-iron  column,  which  is  now  in  general  use  in  this  country  and  in  Europe  in  the  construction 
of  wrought  iron  bridges,  viaducts,  depots,  warehouses,  and  other  structures,  is  the  invention  of  the  late  Samuel  J. 
Peeves,  of  Philadelphia,  a  member  of  the  Phoenix  Iron  Company,  of  Phcenixville,  Pennsylvania.  The  invention 
was  patented  on  June  17,  1802. 

Mr.  Peeves  died  at  Phcenixville  on  December  15,  1878,  aged  60  years.  For  many  years  previous  to  his  death 
he  had  been  i)resident  of  the  American  Iron  and  Steel  Association  and  of  the  Phoenix  Iron  Company.  He  was  a 
native  of  Bridgeton,  New  Jersey.     We  mention  his  name  with  the  reverence  due  to  a  good  man's  memory. 

Down  to  1846,  when  John  Griff'eu  built  a  rolling  mill  at  Noiristown,  Pennsylvania,  for  Moore  &  Hooven,  steam 
boilers  had  never  been  put  over  puddling  and  heating  furnaces  in  any  country.  In  this  mill  all  the  steam  that  was 
needed  for  driving  the  mill  was  generated  in  boilers  over  the  puddling  and  heating  furnaces,  no  auxiliary  boilers 
being  used  or  needed,  thus  greatly  economizing  fuel.  Mr.  Griflen  met  with  much  opposition  from  observers  whUe 
constructing  the  mill  uj)on  this  plan,  and  many  predictions  were  made  by  them  that  the  new  arrangement  would  be 
a  failure.  It  was  a  great  innovation  on  the  practice  then  prevailing,  but  it  was  a  complete  success,  and  its  general 
adoption  has  effected  a  saving  in  fuel  to  the  iron  manufacturers  in  this  country  of  many  millions  of  dollars.  Mr. 
Griflen  has  been  for  many  years  the  general  superintendent  of  the  Phoenix  iron  works,  at  Phcenixville. 

THE  EARLY  HISTOEY  OF  IRON  RAILS  IN  THE  UNITED  STATES. 

The  influence  of  railroads  ujwn  the  development  of  the  iron  and  steel  industries  of  the  United  States  has  been 
so  great  that  we  will  be  justified  in  presenting  in  this  chapter  some  of  the  leading  facts  connected  with  the  laying 
of  the  first  rails  upon  American  railroads  and  with  the  manufacture  of  the  first  American  rails. 

The  first  railroads  in  the  United  States  were  built  to  haul  gravel,  stone,  anthracite  coal,  and  other  heavy 
materials,  and  were  all  short,  the  longest  probably  not  exceeding  a  mile  in  length.  Strictly  speaking,  they  were 
tramioads  and  not  railroads.  One  of  these  wa-s  built  on  Beacon  Hill,  in  Boston,  by  Silas  Whitney,  in  1807 ;  another 
by  Thomas  Leijjer,  in  Delaware  county,  Pennsylvania,  in  1809;  and  another  at  Bear  Creek  furnace,  in  Armstrong 
county,  Pennsylvania,  in  1818.  The  tracks  of  these  roads  were  composed  of  wooden  rails.  Other  short  tramroads 
were  built  in  various  phujes  early  in  this  century,  and  were  similarly  constructed.  In  George  W.  Smith's  notes  on 
Wood's  Trcalisc  on  liailroads  (1832)  it  is  stated  that  "in  1816  the  first  railroad  on  which  self-acting  inclined  planes 
were  erected  was  executed  by  Mr.  Boggs,  on  the  Kiskiminetas  river,"  in  western  Pennsylvania.  This  road  was 
used  to  convey  bituminous  coal  to  Mr.  Boggs's  salt  works. 

Piior  to  1809  Oliver  Evans,  of  Philadelphia,  to  whom  more  than  to  any  other  person  the  honor  of  inventing 
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the  locomotive  is  due,  urged  in  repeated  addresses  to  the  public  the  construction  of  a  passenger  railroad  from 
1  hiladelphia  to  New  York,  and  in  that  year  he  unsuccessfally  attempted  to  form  a  company  for  this  purpose.  In 
1812  Colonel  John  Stevens,  of  Hoboken,  New  Jersey,  published  a  pamphlet,  recommending  the  building  of  a 
passenger  railroad  from  Albany  to  Lake  Erie,  but  his  suggestions  were  not  heeded. 

On  the  7th  of  April,  1823,  the  state  of  New  York  chartered  the  Delaware  and  Hudson  Canal  Company  to 
construct  a  canal  and  railroad  from  the  coal  fields  of  Pennsylvania  to  the  Hudson  river  at  Eondout  in  New  York. 
The  canal  was  completed  in  1828,  but  the  raHroad  was  not  completed  until  1829.  It  was  IG  miles  long,  and 
extended  from  Honesdale  to  Carbondale.    It  was  built  to  carry  coal. 

In  1826  the  Quincy  railroad,  in  Massachusetts,  4  miles  long,  including  branches,  was  built  by  Gridley  Bryant 
and  Colonel  T.  H.  Perkins,  to  haul  granite  blocks  from  the  Quincy  quarries  to  the  port  of  Neponset.  The  rails  of 
this  road  were  made  of  wood,  but  strapped  with  iron  plates  3  inches  wide  and  J  of  an  inch  thick.  In  1827  the  Mauch 
Chunk  railroad,  in  Carbon  county,  Pennsylvania,  9  miles  long,  with  4  miles  of  sidings,  was  built  to  connect  the  coal 
mines  of  the  Lehigh  Coal  and  Navigation  Company  with  the  Lehigh  river.  Its  rails  were  also  made  of  wood  and 
strapped  with  iron.  Gordon,  in  his  Gazetteer  of  the  State  of  Pennsylvania,  (1832,)  says  of  this  road:  "The  railway  is 
of  timber,  about  20  feet  long,  4  inches  by  5,  and  set  in  cross-pieces  made  of  cloven  trees  placed  3J  feet  from  each 
other  and  secured  by  wedges.  The  rail  is  shod  on  the  upper  and  inner  edge  with  a  flat  bar  of  iron  2-^  inches  wide 
and  I  of  an  inch  thick."  Solomon  W.  Eoberts  says  of  the  Mauch  Chunk  road:  "It  was  laid  mostly  on  the  tm-upike, 
and  was  a  wooden  track,  with  a  gauge  of  3  feet  7  inches,  and  the  wooden  rails  were  strapped  with  common 
merchant  bar  iron,  the  flat  bars  being  about  IJ,  inches  wide  and  f  of  an  inch  thick.  The  holes  for  the  spikes  were 
drilled  by  hand.  Although  a  great  deal  of  bar  iron,  of  somewhat  varying  sizes,  was  bought  for  the  purpose,  the 
supply  fell  short,  and,  to  prevent  delay  in  opening  the  road,  strips  of  hard  wood  were  spiked  down  in  place  of  iron 
on  about  a  mile  and  a  half  or  two  miles  of  the  road,  as  a  temporary  expedient." 

Mr.  Eoberts  relates  that  the  Lehigh  Coal  and  Navigation  Company  made  a  short  section  of  experimental 
railroad  at  its  foundry  in  Mauch  Chunk  in  the  summer  of  1826.  "The  idea  then  was  to  make  a  road  with  rails  and 
chairs  of  cast  iron,  like  those  in  use  at  the  coal  mines  in  the  North  of  England.  After  casting  a  good  many  rails, 
each  about  4  feet  long,  the  plan  was  given  up  on  account  of  its  being  too  expensive." 

In  1826  the  state  of  New  York  granted  a  charter  for  the  construction  of  the  Mohawk  and  Hudson  railroad,  for 
the  carriage  of  freight  and  ijassengers,  from  Albany  to  Schenectady,  a  distance  of  17  miles.  Work  on  this  road, 
however,  v-as  not  commenced  until  August,  1830;  it  was  opened  for  travel  on  September  12,  1831. 

On  February  28,  1827,  the  state  of  Maryland  granted  a  charter  for  the  construction  of  the  Baltimore  and  Ohio 
railroad,  which  was  the  first  railroad  in  the  United  States  that  was  opened  for  the  conveyance  of  passengers.  ^Its 
construction  was  commenced  on  July  4, 1828, — the  venerable  Charles  Carroll,  of  Carrollton,  laying  the  corner-stone. 
In  1829  the  track  was  finished  to  Vinegar  Hill,  a  distance  of  about  7  miles,  and  "cars  were  put  upon  it  for  the 
accommodation  of  the  officers  and  to  gratify  the  curious  by  a  ride."  Mr.  Poor,  in  his  Manual  of  the  Railroads  of  the 
United  States,  says  that  the  road  was  opened  for  travel  from  Baltimore  to  Ellicott's  Mills,  a  distance  of  13  miles,  on 
May  24,  1830.  The  Washington  branch  was  openeijl  from  Eelay  to  Bladensburg  on  July  20,  and  to  Washington  City 
on  August  25,  1834. 

The  next  passenger  railroad  which  was  undertaken  in  the  United  States  was  the  Charleston  and  Hamburg? 
railroad,  in  South  Carolina,  which  was  chartered  on  December  19, 1827.  Six  miles  of  the  road  were  completed  ini 
1829,  but  they  were  not  opened  to  the  public  until  December  6, 1830,  when  a  locomotive  was  placed  on  the  track.. 
The  road  was  completed  in  September,  1833,  a  distance  of  135  miles.  At  that  time  it  was  the  longest  continuous 
line  of  railroad  in  the  world.  The  Columbia  branch  was  opened  on  November  1,  1840,  and  the  Camden  branch  on 
June  26,  1848.    We  need  not  further  note  the  beginning  of  early  American  railroads. 

The  rails  used  on  the  Charleston  and  Hamburg  and  the  Mohawk  and  Hudson  railroads  were  made  of  wood, 
with  flat  bar  iron  nailed  upon  their  upper  surface.  A  writer  in  Brown's  History  of  the  First  Locomotives  in  America 
says  that  the  track  of  the  Baltimore  and  Ohio  railroad  consisted  of  cedar  cross-pieces,  and  of  string-pieces  of  yellow- 
pit, e  "from  12  to  24  feet  long  and  6  inches  square,  and  slightly  beveled  on  the  top  of  the  upper  side,  for  the  flange^ 
of  the  wheels,  which  at  that  time  was  on  the  outside.  On  these  string-pieces  iron  rails  were  placed  and  securely 
nailed  down  with  wrought-iron  nails,  4  inches  long.  After  several  miles  of  this  description  of  road  had  been  made- 
long  granite  slabs  were  substituted  for  the  cedar  cross-pieces  and  the  yellow-pine  stringers.  Beyond  Vinegar  Hill 
these  huge  blocks  of  this  solid  material  could  be  seen  deposited  along  the  track,  and  gangs  of  workmen  engaged 
in  the  various  operations  of  dressing,  drilling,  laying,  and  af&xing  the  iron."  Brown  says  that  "iron  strips  were 
laid,  for  miles  and  miles,  on  stone  curbs  on  the  Baltimore  and  Ohio  railroad."  Appletou's  American  Cyclop(edia 
says  that  the  iron  used  was  ^  and  -|  of  an  inch  thick  and  from  2J  to  4J  inches  wide,  and  that  the  heads  of  the  spikes 
which  fastened  it  were  countersunk  in  the  iron. 

Before  the  Baltimore  and  Ohio  railroad  had  been  finished  to  Point  of  Eocks  in  1832  "wrought-iron  rails  of 
the  English  mode,"  says  Brown,  had  been  laid  down  on  a  part  of  the  line.  The  company  had  found  in  practice 
that  the  strap  rail  would  become  loosened  from  the  wooden  stringer,  and  that  the  ends  of  it,  called  "snakes'  heiuls," 
were  frequently  forced  by  the  wheels  through  the  bottom  of  the  cars,  to  the  jeopardy  of  the  passengers.     The 


English  rail  obviated  this  inconvenience  and  risk. 
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About  the  time  -when  the  Baltimore  and  Ohio  railroad  was  finished  to  Point  of  Eocks  rarious  patterns  of  heavy 
rolled  iron  rails  were  in  use  in  England.  The  first  of  these  to  be  used  was  the  fish-bellied  rail,  which  was  invented 
by  John  Birkinshaw,  of  the  Bedlington  iron  works,  and  patented  in  October,  1820,  and  which  fitted  into  a  cast- 
iron  chair.  A  thin  wedge,  or  Icey,  of  wrought  iron  was  driven  between  the  inside  of  the  chair  and  the  rail,  to  keep 
the  latter  firmly  in  its  place,  and  the  operation  of  "driving  keys"  had  to  be  repeated  almost  every  day. 

The  Birkinshaw  rail  was  used  on  the  Stockton  and  Darlington  railroad,  in  England,  which  was  opened  in 
September,  1825,  and  was  the  first  railroad  in  the  world  that  was  opened  for  general  freight  trafUc  and  passenger 
travel.  The  larger  part  of  the  Stockton  and  Darlington  road,  which  was  37  miles  long,  was  laid  with  rolled  rails 
of  this  pattern,  weighing  28  pounds  to  the  yard;  a  small  part  of  the  line  was  laid  with  fish-bellied  cast-iron  rails. 
The  Liverpool  and  Manchester  railroad,  which  was  opened  in  September,  1830,  and  which  was  the  second  railroad 
built  in  England  for  general  business,  used  rails  which  were  also  of  the  Birkinshaw  pattern.  "The  rails  used  were 
made  of  forged  iron,  in  lengths  of  15  feet  each,  and  weighed  175  pounds  each.  At  the  distance  of  every  3  feet  the 
rail  rests  on  blocks  of  stone.  Into  each  block  two  holes,  G  inches  deep  and  1  inch  in  diameter,  are  drilled;  into 
these  are  driven  oak  pings,  and  the  cast-iron  chairs  into  which  the  rails  are  fitted  are  spiked  down  to  the  plugs 
forming  a  structure  of  great  solidity." 

The  Clarence  rail  was  an  English  improvement  on  the  Birkinshaw  rail ;  it  also  rested  in  a  chair,  but  it  did 
not  have  the  fish-belly,  its  upper  and  lower  surfaces  being  parallel  to  each  other.  Bails  of  the  Clarence  pattern 
were  used  upon  the  Allegheny  Portage  railroad  in  Pennsylvania,  which  was  finished  in  1833,  and  many  of  tho 
stone  blocks  on  which  they  were  laid  can  yet  be  seen  in  its  abandoned  bed.  The  Columbia  and  Philadelphia 
railroad  was  opened  on  the  10th  of  April,  1834.  On  a  small  part  of  this  road  fiat  rails  were  laid,  either  directly  on 
granite  blocks  or  on  wooden  string-pieces,  but  on  the  larger  part  of  it  Clarence  rails  were  laid  on  stone  blocks.  On 
the  Boston  and  Lowell  railroad,  which  was  chartered  in  June,  1830,  and  completed  in  1835,  stone  cross-ties  were 
at  first  laid,  some  of  which  were  in  use  as  late  as  1S3L'.  On  one  track  of  this  road  the  fish-bellied  Birkinshaw  rail 
was  xTsed,  and  on  the  other  track  the  H  rail  was  laid.  Tbis  rail,  which  rested  in  a  chair,  had  a  web,  or  flange, 
similar  to  that  of  the  modern  T  rail.  The  H  rail  was  laid  upon  the  Washington  branch  of  the  Baltimore  and  Ohio 
railroad.  It  was  15  feet  in  length,  weighed  10  pounds  to  the  yard,  and  was  laid  on  string-pieces  of  wood.  Wooden 
cross-ties  have  been  substituted  for  stone  blocks  on  all  American  railroads. 

The  following  extract  from  a  Ifew  Tork  newspaper,  dated  May  30, 1844,  shows  the  risk  to  which  travelers  were 
subjected  who  journeyed  on  railroads  the  tracks  of  which  were  laid  with  flat  rails. 

Railroad  Casualty. — The  cars  on  Ihe  railroad  u,  short  distance  i-iisfc  of  Rome,  New  York,  came  in  contact  with  a  "snake head"  on 
Saturday  morning  whicli  tlirrw  several  of  the  passenger  cars  and  the  mail  car  oft'  the  track.  The  crush  was  tremendous,  and  the  cars 
were  torn  to  splinters,  though  happily  no  lives  were  lost.     Mr.  Peter  Van  "Wie  was  badly  bruised,  and  some  others  slightly  injured. 

The  flat  rail  which  was  first  used  on  American  railroads  continued  in  use  for  many  years,  notwithstanding  the 
difQculty  experienced  in  keeping  it  in  its  place.  At  first  the  boles  for  the  spikes  were  drdled  by  hand.  The  fiat 
rails  which  were  afterwards  made  were  indented,  or  countersunk,  at  regular  distances  in  their  passage  through  the 
rolls.  The  center  of  the  countersunk  surface  was  then  punched  through  for  the  admission  of  the  spike.  As  late 
as  1837,  when  the  Erie  and  Kalamazoo  railroad  was  in  course  of  construction  from  Toledo  to  Adrian,  it  was  proposed 
to  put  down  wooden  rails,  of  oak  studding  4  inches  square,  and  to  draw  the  cars  by  horses.  But  wiser  counsels 
prevailed,  and  by  great  exertions  sufficient  funds  were  obtained  to  enable  the  management  to  iron  the  road  with 
flat  rails  §  of  an  inch  thick.  Mr.  Poor  says :  "  It  was  not  until  1850  that  the  longitudinal  sill  and  the  flat  rail  were 
entirely  removed  from  the  Utica  and  Schenectady  railroad,  the  most  important  link  in  the  New  York  Central  line." 
Flat  rails  were  in  use  on  many  other  railroads  in  this  cnuntry  after  18G0,  and  may  yet  be  seen  on  some  southern 
railroads. 

Cast-iron  rails  were  made  in  this  country  in  small  quantities  during  the  early  years  of  our  railroad  history, 
notwithstanding  the  unfavorable  experiment  in  tlicir  ns(^  at  Mauch  Chunk  which  is  noted  by  I\Ir.  Eoberts.  Johnson, 
in  his  Wotes  on  the  Use  of  Anthracite,  written  in  1841,  records  a  series  of  tests  made  in  that  year  with  rails  for  mine 
roads,  cast  in  a  foundry  from  pig  iron  made  at  the  I'ottsville  furnace  of  AVilliam  Lyman.  These  rails  were  C  feet 
long  and  were  of  various  wi-iglits.  It  is  particnlarly  stated  of  one  rail  which  was  tested  that  it  was  "intended  to 
sustain  locomotives."  The  rails  were  bulbous  at  both  the  top  and  bottom,  like  the  double-headed,  or  H,  rail  now 
used  in  England,  but  they  had  at  each  end,  for  about  3  inches  along  the  base,  flanges  for  securing  them  to  the  cross- 
ties,  which  cansed  an  end  \'iew  of  them  to  resemble  that  of  a  modern  T  rail. 

Many  years  elayised  after  the  first  railroad  was  built  in  this  country  befoi-e  any  other  than  flat  iron  rails  were 
made  in  American  rolling  mills.  Among  the  proposals  to  furnish  heavy  rails  for  the  Columbia  and  Philadelphia 
railroad,  received  in  May,  1831,  there  were  none  for  American  rails,  and  the  whole  quantity  was  purchased  in 
England.  It  is  necessary  to  ex))laiu  here  that  picvions  to  the  passage  of  the  tariff  act  of  1842  rails  were  admitted 
into  this  country  vii  tually  free  of  duty.  On  the  passage  of  that  act  American  capitalists  began  to  think  about 
making  heavy  rails. 

Eatly  in  1844  there  were  still  no  facilities  in  this  country  for  the  manufacture  of  heavy  iron  rails  to  supply  the 
wants  of  the  4,185  miles  of  American  railroad  which  existed  at  the  beginning  of  that  year,  and  of  a  few  hundred 
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additional  miles  which  were  then  projected.  In  a  memorial  which  was  laid  before  Congress  in  that  year  Hon. 
John  Tucker,  the  president  of  the  Philadelphia  and  Beading  llailroad  Company,  under  date  of  May  4,  1844, 
made  the  following  declaration. 

Immediately  on  the  line  of  the  road  are  rich  mines  of  iron  ore.  Last  fall  and  winter  it  was  generally  known  in  that  section  of  the 
state  through  which  the  road  passes,  as  well  as  on  other  portions  of  it,  that  this  company  intended  to  lay  a  second  track,  and  that  about 
8,300  tons  of  railroad  iron  was  wanted.  Public  proposals  were  issued  for  all  the  materials  required,  except  the  iron.  The  iron  was  not 
included  m  these  proposals  for  the  simple  reason  that  I  knew  that  it  could  not  be  furnished  in  this  country,  but  I  had  interviews  with 
several  of  the  largest  ironmasters,  and  freely  expressed  my  desire  to  contract  for  American  railroad  iron,  provided  it  could  be  furnished  at 
the  time  it  was  wanted.  I  received  no  proposition  to  deliver  the  rolled  bars.  I  inclose  a  copy  of  a  letter  from  one  of  the  largest 
ironmongers  in  the  state,  offering  cast-iron  rails,  which,  I  presume  you  are  aware,  have  not  answered  any  good  purpose.  I  also  inclose  a 
copy  of  my  answer,  to  which  I  have  not  received  a  reply.  I  unhesitatingly  express  my  conviction  that  the  railroad  iron  needed  by  this 
company  could  not  have  been  obtained  in  this  country,  at  the  time  they  required  it,  at  any  price;  and  I  am  equally  confident  that  there 
are  no  parties  ready  to  contract  to  deliver  such  iron  for  a  long  time  to  come.     This  company  was  therefore  compelled  to  import  their  iron. 

The  following  is  the  correspondence  referred  to  above  concerning  the  proposition  to  make  cast-iron  rails  for 
the  Philadelphia  and  Reading  Railroad  Company. 

Philadelphia,  Novemher  7,  1843. 
Mr.  TacKER :  Dear  Sir  :  Since  my  conversation  with  you,  in  relation  to  substituting  cast-iron  rails  for  your  new  track  of  rails  which 
you  contemplate  laying  soon,  I  have  concluded  to  propose  to  you  that  I  should  cast  eighteen  bar-rails  15  feet  long  from  the  model  in  the 
Franklin  Institute,  as  a  sample  of  the  strength  and  durability  of  rails  made  from  cast  iron.     The  price  to  be  |30  per  ton  cash  upon 
delivering  at  Broad  street.     With  respect,  yours,  CLEMENT  B.  GEUBB. 

Direct  Lancaster,  Pennsylvania. 

Office  of  the  Philadelphia  and  Reading  Railroad  Company,  Philadelphia,  Noremher  — ,  1843. 
Clement  B.  Grubb,  Esq.,  Lancaster:  Dear  Sir:  I  duly  received  your  communication  of  the  7th  instant.  This  company  is  not 
disposed  to  make  any  experiment  with  the  cast-iron  rails  on  their  own  account.  But  if  you  choose  to  send  the  eighteen  bars  they  shall 
be  laid  on  the  road ;  and  if,  after  a  trial  of  six  months,  they  are  found  to  answer  a  good  purpose  the  company  will  pay  you  $30  per  ton  for 
the  rails.  If  they  are  not  suitable  for  the  road  they  will  then  be  delivered  to  you,  the  company  merely  incurring  the  expense  of  laying 
down  and  taking  up  the  rails.     Your  obedient  servant,  J  OHN  TUCKER,  President. 

No  reply  was  received  to  this. 

The  8,300  tons  of  rails  which  were  wanted  by  Mr.  Tucker,  and  which  he  was  compelled  to  buy  in  England, 
were  of  the  H  pattern,  then  very  popular.    The  rails  weighed  60  pounds  to  the  yard,  and  cost  £5  lO.v.  per  ton. 

In  a  letter  dated  May  22,  1844,  which  formed  a  part  of  the  above-mentioned  memorial  to  Congress,  Joseph  E. 
Bloomfield  made  the  following  statement. 

There  is  no  doubt  of  the  fact  that  there  are  no  establishments  for  the  manufacture  of  railroad  iron  in  Pennsylvania  prepared  to  produce 
■a  moiety  of  the  iron  required  for  the  railways  actually  commenced.  Mr.  Oakley,  of  Brooklyn,  made  a  statement,  that  at  the  time  was 
combated  and  denied,  that  he  could  furnish  from  one  set  of  works  10,000  tons  of  railroad  iron  per  annum.  This  is  so  palpably  incorrect 
that  it  needs  no  refutation.     There  is  no  iron  establishment  of  this  kind  in  this  country. 

On  the  24th  of  April,  1844,  the  Hon.  Edward  Joy  Morris,  of  Pennsylvania,  declared  that  "not  a  ton  of  T  rail 
had  yet  been  made  in  this  country."    He  might  have  included  all  other  heavy  patterns. 

In  1844  the  manufacture  of  heavy  iron  rails  in  this  country  was  commenced  at  the  Mount  Savage  rolling  mill, 
in  Alleghany  county,  Maryland,  erected  in  1843  especially  to  roll  these  rails.  The  first  rail  rolled  at  the  IMount 
Savage  rolling  mill,  and  in  honor  of  which  the  Franklin  Institute  of  Philadelphia  struck  a  silver  medal,  was  a  U  rail, 
known  in  Wales  as  the  Evans  patent,  of  the  Dowlais  iron  works,  at  Merthyr  Tydvil.  It  was  intended  to  be  laid  on 
a  wooden  longitudinal  sill,  and  was  fastened  to  it  by  an  iron  wedge,  keying  under  the  sill,  thus  dispensing  with 
outside  fastenings.  This  rail  weighed  42  pounds  to  the  yard.  About  500  tons  of  rails  of  this  pattern  were  laid  in 
1844  on  a  part  of  the  road  then  being  built  between  Mount  Savage  and  Cumberland,  a  distance  of  nine  miles. 
Soon  afterwards  rails  weighing  52  pounds  to  the  yard  were  rolled  at  the  Mount  Savage  rolling  mill  for  the  road 
leading  from  Fall  Eiver  to  Boston.  The  foregoing  information  was  obtained  by  us  from  Henry  Thomas  Weld,  of 
Mount  Savage. 

The  Montour  rolling  mill,  at  Danville,  Pennsylvania,  was  built  in  1845  expressly  to  roll  rails,  and  here  were 
rolled  in  October  of  that  year  the  first  T  rails  made  in  the  United  States.  The  first  T-rail  rolls  made  in  this  country 
were  made  for  the  Montour  Iron  Company  by  Haywood  &  Snyder,  proprietors  of  the  Colliery  iron  works  at 
Pottsville,  the  work  being  done  at  their  branch  establishment  at  Danville.  The  Boston  iron  works  were  started  in 
January,  1824,  to  manufacture  cut  nails,  hoops,  and  tack  plates,  but  they  subsequently  rolled  rails,  and  on  the  (ith 
of  May,  1846,  they  rolled  the  first  T  rails  in  Massachusetts,  Ralph  Crooker  being  superintendent.  In  1845  the 
rolling  mill  of  Cooper  &  Hewitt  was  built  at  Trenton,  ISTew  Jersey,  to  roll  heavy  rails,  and  on  the  19th  of  June, 
1846,  their  first  T  rail  was  rolled.  About  the  1st  of  September,  1846,  the  New  England  Iron  Company,  at  Providence, 
Rhode  Island,  commenced  to  roll  T  rails.  The  first  lot  of  these  rails  rolled  by  the  company  was  delivered  to  the 
Providence  and  Worcester  railroad  on  September  11,  ISIG.  T  rails  were  rolled  in  November,  1846,  at  Phojnixville, 
Pennsylvania;  in  the  fall  of  the  same  year  at  the  Great  Western  iron  works  at  Brady's  Bend,  Pennsylvania,  and 
at  the  Lackawanna  iron  works  at  Scranton,  Pennsylvania;  ^arly  in  1847  at  the  Bay  State  rolling  mill,  in 
Massachusetts,  then  owned  by  the  Massachusetts  Iron  Company;  in  January,  1848,  at  the  Rough-and-Ready  rolling 
mill  at  Danville,  Pennsylvania;  and  in  the  same  year  at  Safe  Harbor,  Pennsylvania.    All  of  the  T  rails  made  at  the 
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mills  above  mentioned  were  rolled  with  a  base  or  flange  similar  to  that  of  the  present  T  rail.  Some  of  them  did 
not  differ  greatly  from  the  11  rail,  and  when  laid  rested,  like  it,  in  a  chair.  Indeed  the  H  rail  was  sometimes  called 
the  T  rail.  A  few  other  mills  rolled  heavy  rails  before  1850,  but  at  the  beginning  of  that  year,  owing  to  foreign 
competition,  only  two  out  of  fifteen  rail  mills  in  the  country  were  in  operation. 

From  A  History  of  the  Gro-wth  of  the  Steam  Engine,  by  Kobert  H.  Thurston,  we  learn  that  the  present  T  rail  is  an 
American  invention.  Professor  Thurston  says:  "Eobert  L.  Stevens,  the  president  and  engineer  of  the  Caiuden 
and  Amboy  railroad,  and  a  distinguished  son  of  Colonel  John  Stevens,  of  Hoboken,  was  engaged,  at  the  time  of 
the  opcDing  of  the  Liverpool  and  Manchester  railroad,  in  the  construction  of  the  Camden  and  Amboy  railroad.  It 
was  here  that  the  first  of  the  now  standard  form  of  T  rail  was  laid  down.  It  was  of  malleable  iron.  It  was 
designed  by  Mr.  Stevens,  and  is  known  in  the  United  States  as  the  'Stevens'  rail.  In  Europe,  where  it  was 
introduced  some  years  afterwards,  it  is  sometimes  called  the  '  Vignoles'  rail."  Professor  Thurston  adds  that  a  part 
of  the  track  of  the  Camden  and  Amboy  railroad  at  Bordentown  was  laid  down  and  opened  for  business  in  1831. 
We  presume  that  T  rails  were  laid  on  the  whole  line,  which  crossed  the  state  of  ISTew  Jersey. 

Through  the  courtesy  of  Professor  Thurstou  we  have  been  furnished  with  the  accompany  in  g/ac-smiZe  of  the 
call  issued  by  Mr.  Stevens  in  1S30  for  proposals  for  supplying  the  Camden  and  Amboy  railroad  with  T  rails. 

The  sides  of  the  rails  rolled  for  Mr.  Stevens  were  made  straight,  and  without  "  the  projections  on  the  lower 
flange  at  every  two  feet"  which  were  specified  in  his  call.  These  projections  were  intended  to  serve  the  purposes  of 
cast-iron  chairs  then  in  use,  by  giving  a  broad  base  to  the  rail  at  its  connection  with  the  cross-ties. 

Mr.  Francis  B.  Stevens,  of  Iloboken,  New  Jersey,  a  nephew  of  Ii'obert  L.  Stevens,  has  supplied  us  in  the 
following  letter  with  additional  information  concerning  the  history  of  the  T  rail.  His  letter  is  valuable,  and,  in 
connection  with  i}i&  facsimile  of  the  original  call  for  proposals  which  we  have  given,  conclusively  establishes  the 
fact  that  the  present  T  rail  was  the  invention  of  his  uncle,  Eobert  L.  Stevens. 

Hoboken,  New  Jersey,  May  31,  1881. 

Deak  Sir:  In  answer  to  your  letter  of  the  27th  instant  I  Tvill  say  that  I  hare  always  believed  that  Eobert  L.  Stevens  was  the 
inventor  of  what  is  called  the  T  rail,  and  also  of  the  method  of  fastening  it  by  spikes,  and  I  have  never  known  hia  right  to  the  invention 
questioned. 

The  rail  of  the  Liverpool  and  Manchester  railroad,  on  its  opening,  in  September,  1830,  was  of  wrought  iron,  divided  into  fish-bellied 
sections,  each  section  being  supported  by  a  cast-iron  chair,  to  which  it  was  secured  by  a  wooden  wedge.  This  form  was  derived  from  the 
old  cast-iron  fish-bellied  tram  rail,  cast  in  single  sections,  each  about  36  inches  long.  This  wrought-iron  rail  was  afterwards  improved  by 
making  its  bottom  straight  uniformly  throughout  its  length. 

Mr.  Stevens's  invention  consisted  in  adding  the  broad  flange  on  the  bottom,  with  abase  sufficient  to  carry  the  load,  and  shaped  so 
that  it  could  bo  secured  to  the  wood  below  it  by  spikes  with  hooked  heads  ;  thus  dispensing  with  the  east-iron  chair,  and  making  the  rail 
and  its  fa.stening  such  as  it  now  is  in  common  use.  In  the  year  183G  and  frequently  afturwariis  he  .spoke  to  me  about  his  invention  of  this 
rail,  and  told  nie  that  in  London,  after  unsnceessful  applie.itinn.s  elsewhere  in  England,  shortly  after  the  opening  of  the  Liverpool  and 
Manchester  railroad,  he  had  applied  to  Mr.  Guest,  a  member  of  Parliament,  who  had  Uirg«  rolling  mills  in  Wales,  to  take  a  contract  to 
make  his  rail  for  the  Camden  and  Amboy  railroad,  of  which  he  was  the  chief  engineer  ;  that  Mr.  Guest  wished  to  take  the  contract,  but 
considered  that  it  would  be  impracticable  to  roll  the  rail  straight ;  that,  finally,  Mr.  Guest  agreed  to  go  to  AVales  with  him  and  make  a 
trial ;  that  great  difficulty  was  at  first  experienced,  as  the  rails  coming  from  the  rolls  curled  like  snakes,  and  distorted  in  every  imaginable 
way;  that,  by  perseverance,  the  rail  was  finally  successfully  rolled ;  and  that  Mr.  Guest  took  the  contract.  The  Camdon  and  Amboy 
railroad,  laid  with  this  rail,  was  opened  October  9,  1832,  two  years  after  the  opening  of  the  Liverpoul  and  Manchester  railroad.  Of  this  I 
was  a  witness. 

This  rail,  long  known  as  the  old  Camden  and  Amboy  rail,  differed  but  little,  cither  in  shape  or  proportions,  from  the  T  rail  now  in 
common  use,  but  weighed  only  30  pounds  to  the  yard.  For  the  next  six  or  eight  years  after  the  opening  of  the  Camden  and  Amboy 
railroad  this  rail  was  but  little  used  here  or  abroad,  nearly  all  the  ro.ads  built  in  the  United  States  using  the  flat  iron  bar,  about  '2\  inches 
by  J  inch,  nailed  to  wooden  rails,  and  the  English  continuing  to  use  the  chair  and  wedg(\ 

My  uncle  always  regretted  that  he  had  not  patented  his  invention.  Ho  mentioned  to  me,  upwards  of  f.-rty  years  ago,  that  when 
advised  by  his  friend,  Mr.  F.  B.  Ogden,  the  American  consul  at  Liverpo.-<l,  who  was  familiar  with  the  circumstances  of  his  invention,  to 
patent  it,  he  found  that  it  was  too  late,  and  that  his  invention  had  become  public  property.     Yours,  truly, 

FRANCIS  B.  STEVENS. 

Smith,  in  his  notes  on  Wood's  Treatise  on  Railroadx,  thus  describes  the  T  rail  which  was  laid  on  the  Camden 
and  Amboy  railroad  :  "  The  rails  are  of  rolled  iron,  16  feet  long,  2}^  inches  wide  on  the  top,  3.^  iuches  at  the  bottom, 
and  3J  deep;  the  neck  half  inch  thick;  the  weight  is  209  pounds  =  3!)-i",.r  pounds  per  yard ;  they  are  secured  by 
clamps  of  iron,  riveted  at  the  extremity  of  cacli  bar.  The  rails  are  attached  to  the  stone  blocks  and  sleepers  by 
means  of  nails  or  pins,  at  the  sides,  driven  into  wooden  plugs;  chairs  arc  dispensed  \vith."  Ic  seems  strange  that 
the  T  rail  should  not  have  become  generally  popular  in  this  country  imtil  after  184,5. 

The  first  30-foot  rail  rolled  in  this  country  is  claimed  to  htive  been  rolled  at  the  Cambria  iron  works  at 
.rolinstowu,  Pennsylvania,  in  1855.  These  rails  were  perfectly  made,  but  there  being  no  demand  for  them  they 
were  used  in  the  tracks  of  the  Cambria  Iron  Company.  It  is  claimed  that  the  first  30-foot  rails  rolled  in  the  country 
on  order  wci'o  rolled  at  the  Montour  rolling  mill,  in  January,  1S5!»,  for  the  Sunbury  and  Erie  liailroad  Company. 
The  fir.st  OOfoot,  or  double-length,  rails  rolled  in  this  country  were  rolled  by  the  Edgar  Thomson  Steel  Company, 
at  Braddock's  Station,  near  Pittsburgh,  Pennsylvania,  in  the  fall  of  1875.  In  1877  the  Lackawanna  Iron  and 
(Joal  Company,  at  Scranton,  Pennsylvania,  commenced  to  roll  CO-foot  rails.  At  the  Centennial  Exhibition  at 
Philadelphia,  in  1870,  the  Edgar  Thomson  Steel  Company  exhibited  a  steel  rail  whicli  at  that  time  was  the  longest 
steel  rail  that  had  ever  been  rolled.     It  was  120  feet  long,  and  weighed  02  pounds  to  the  yard. 


